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Supplementary Methods

Metabolomics and proteomics

For metabolomic analysis of AF, plasma biosamples (AF or plasma) or UCF, aliquots were extracted by 1 ml of degassed
acetonitrile:isopropanol:water (3:3:2, V/V/V) at -20°C, centrifuged and decanted with subsequent evaporation of the
solvent to complete dryness. After treatment with acetonitrile/water (1:1), to remove membrane lipids and triglycerides,
the supernatant was dried down a second time. Internal standards C08-C30 FAMEs were added and the samples
derivatized with  methoxyamine  hydrochloride in  pyridine and subsequently with  N-methyl-N-
trimethylsilyltrifluoroacetamide for trimethylsilylation of acidic protons. Data were acquired using the chromatographic
parameters previously reported in detail [1, 2]. Metabolites were identified by matching ion chromatographic retention
index, accurate mass, and mass spectral fragmentation signatures against library entries created from authentic
standard metabolites obtained with the identical analytical procedure as the experimental samples. For proteomics
analysis, total proteins from either AF samples or dermal fibroblasts were precipitated by the addition of 4 volumes of -
20°C acetone as described before in detail [3]. All samples were submitted to the UC Davis Mass Spectrometry Core
Facility, where this analysis was performed essentially as described before [4, 5].

Validation cohorts characteristics and analyses

Two external validation cohorts were identified constituted by dermal fibroblasts and plasma obtained from subjects
recruited at the MIND Institute, Sacramento, CA. Demographic details of donors are reported in Supplementary Table
S2. Twenty-five primary dermal fibroblasts were obtained from either carriers of the premutation (n = 14) or controls (n
= 11; Supplementary Table S2). Their age (average + SEM) was 46 + 17 y (24-67 y old) for controls, and 50 + 16 y
(24-71 y old) for premutation carriers, a M-to F ratio of 1.3 with no differences between the two diagnostic groups. From
the carriers (n = 14), 6 had FXTAS. The other external validation cohort was constituted by plasma samples from (non-
carriers) controls (n = 16) and carriers (n = 23). [6] Their age (average + SEM) was 37 + 13 for controls (ranging from
24 to 57 y old), and 37 + 19 y (ranging from 8 to 63 y old) for premutation carriers, with a M-to-F ratio of 1 and no
differences between the two diagnostic groups. From the carriers (n = 23), only 4 subjects were diagnosed with FXTAS.
These external validation cohorts (to prevent bias-corrected estimates of model performance [7]) were chosen based
on their availability on proteomics and metabolomics. One was constituted by proteomics data from 25 dermal fibroblasts
obtained through the MIND Institute, Sacramento, CA (Supplementary Table S2). The other one was constituted by
plasma metabolomics obtained from non-carriers and carriers (Supplementary Table S2) obtained at the same
Institution [6]. The ROC analyses were performed by utilizing MetaboAnalyst [8]. The ROC curves with AF data were
generated by Monte-Carlo cross validation (MCCV) using balanced sub-sampling. In each MCCV, two thirds (2/3) of the
samples were used to evaluate the feature importance. The top 2, 3, 5, 10 ...100 (max) important features were then
used to build the classification model which is validated on the 1/3 the (randomly selected) samples that were left out.
The procedure was repeated multiple times to calculate the performance and confidence interval of the model. We
utilized the SVM linear method for both the classification and the feature ranking method. As indicate din the text, two
external cohorts were used to validate the model by utilizing the hold-out feature within the analysis. The predictive
performance of each model was then quantified by measures of discrimination. We determined discrimination by the
area under the receiver operating characteristic curve (AUROC) with 95% confidence interval (Cl). Discrimination is the
ability of the model to correctly separate samples from subjects who develop FXTAS (or associated phenotype) from
those who will not. For comparability of the models, we used the validation cohort with our inclusion and exclusion
criteria. A sensitivity analysis was performed to assess the predictive performance of each model according to its
additionally defined eligibility criteria. The potential clinical utility was evaluated for the best discriminative models by
means of decision curve analysis. Decision curve analysis provides insight into the net benefit (net proportion of true
positives) of the models over a range of threshold risks as opposed to designating all or no women at high risk of having
a child who may develop FXTAS [9, 10]. Finally, we composed tables for the models with the highest net benefit
comparing sensitivity, specificity, and positive and negative predictive values for different risk thresholds.



Supplementary Tables

Table S1. Proteins identified in this and another study utilizing AF

Protein name Gene official name | This study | Cho et al.
Rank

Albumin ALB 1 1
Immunoglobulins* 2 2
Alpha-1-antitrypsin SERPRINA1 3 6
Serotransferrin TF 4 4
Fibronectin 1 isoform 1 FN1 5 3
Vitamin D-binding protein GC 6 9
Insulin growth factor binding protein 1 IGFBP1 7
Alpha-fetoprotein AFP 8 8
Complement C3 C3 9 5
Ceruloplasmin CP 10 7
AMBP AMBP 11 14
Apolipoprotein A1 APOAl 12 11
Alpha-2_HS-glycoprotein AHSG 13
Plasminogen PLG 14 15
ORML1-like protein ORM1 15
Transforming growth factor-beta-induced protein ig-h3 | TGFBI 20 13
Antithrombin Ill SERPINC1 26 12
Periostin POSTN 37 10

*Collectively, immunoglobulin chains. Of the proteins identified by mass spectrometry in our study, 12 (in gray)
matched the top 15 most abundant ones in AF samples as reported by Cho et al [11]. Rank is abundance with 1 as
the most abundant protein group in each set.



Table S2. Demographics of the fibroblasts’ donors included in the present study

Clinical Group | Age (y) Sex Diagnosis Outcome

C1l 23 F Control Metabolomics

C2 24 F Control Metabolomics

C3 24 M Control Metabolomics, Proteomics
C4 25 F Control Metabolomics

C5 26 F Control Metabolomics, Proteomics
C6 26 M Control Metabolomics

Cc7 29 F Control Metabolomics

C8 29 F Control Metabolomics, Proteomics
*C9 34 F Control Proteomics

*C10 39 F Control Proteomics

*C11 40 F Control Proteomics

Cl12 41 M Control Metabolomics

C13 42 M Control Metabolomics

Cl4 45 F Control Metabolomics

C15 51 M Control Metabolomics

Cl6 54 M Control Metabolomics

C17 54 M Control Metabolomics

C18 57 F Control Metabolomics

C19 59 M Control Proteomics

C20 60 F Control Metabolomics

Cc21 61 M Control Proteomics

C22 62 M Control Proteomics

C23 63 M Control Proteomics

C24 67 M Control Proteomics

P1 8 M Premutation Metabolomics

P2 8 M Premutation Metabolomics

P3 9 M Premutation Metabolomics

P4 10 F Premutation Metabolomics

P5 17 F Premutation Metabolomics

P6 20 M Premutation Metabolomics

P7 24 F Premutation Metabolomics, Proteomics
P8 24 F Premutation Metabolomics, Proteomics
P9 25 M Premutation Metabolomics

P10 33 F Premutation Proteomics

P11 38 F Premutation Metabolomics, Proteomics
P12 43 F Premutation Metabolomics, Proteomics
P13 45 M Premutation Metabolomics

P14 46 M Premutation Metabolomics

P15 49 F Premutation Metabolomics

P16 50 F Premutation Metabolomics, Proteomics
P17 50 M Premutation Proteomics

P18 52 M Premutation Metabolomics, Proteomics
P19 53 F Premutation Metabolomics

P20 55 F Premutation Metabolomics

P21 56 M Premutation Metabolomics

P22 58 M FXTAS Metabolomics, Proteomics
P23 59 F FXTAS Metabolomics

P24 60 M FXTAS Proteomics

P25 61 M FXTAS Metabolomics

P26 62 M FXTAS Proteomics

P27 63 M FXTAS Metabolomics

P28 67 M FXTAS Proteomics

P29 69 M FXTAS Proteomics

P30 71 M FXTAS Proteomics

*Cell lines obtained from Coriell repository. All other samples (fibroblasts and plasmas) were obtained from
participants previously enrolled in Genotype/Phenotype study [6].
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Table S3. Human disorders associated with premutation-linked proteins and metabolic patterns

ID LABEL Degree Betweeness
181500 | Schizophrenia 31 14381.05
104300 | Alzheimer Disease 18 2604.56
616299 | Lipoyltransferase 1 Deficiency 12 1389.02
211980 | Lung Cancer 11 2549.07
246900 | Dihydrolipoamide Dehydrogenase Deficiency 7 414.13
271900 | Canavan Disease 6 723.64
607196 | Microcephaly, Amish Type 6 264.28
203740 | Alpha-Ketoglutarate Dehydrogenase Deficiency 5 238.93
606054 | Propionic Acidemia 4 374.73
266150 | Pyruvate Carboxylase Deficiency 4 322.24
220500 | Deafness, Onychodystrophy, Osteodystrophy, Mental 4 135.69
Retardation, And Seizures Syndrome
248600 | Maple Syrup Urine Disease 4 31.68
605911 | 3-Hydroxy-3-Methylglutaryl-Coa Synthase-2 Deficiency 3 977.07
245450 | Lactic Aciduria Due To D-Lactic Acid 3 841.85
600721 | D-2-Hydroxyglutaric Aciduria 1 3 710.56
126200 | Multiple Sclerosis, Susceptibility To 3 552.23
125853 | Diabetes Mellitus, Noninsulin-Dependent 3 523.49
145500 | Hypertension, Essential 3 521.6
608611 | Ribose 5-Phosphate Isomerase Deficiency 3 473
246450 | 3-Hydroxy-3-Methylglutaryl-Coa Lyase Deficiency 3 433.46
237300 | Carbamoyl Phosphate Synthetase | Deficiency, Due to 3 207.25
Hyperammonemia
614741 | Mitochondrial Pyruvate Carrier Deficiency 3 148.09
242600 | Iminoglycinuria 3 138.39
252150 | Molybdenum Cofactor Deficiency, Complementation Group A 3 123.31
557000 | Pearson Marrow-Pancreas Syndrome 3 110.55
605814 | Citrullinemia, Type li, Neonatal-Onset 3 109.97
261680 | Phosphoenolpyruvate Carboxykinase Deficiency, Cytosolic 3 108.9
276700 | Tyrosinemia, Type | 3 64.83
617290 | Epilepsy, Early-Onset, Vitamin B6-Dependent 3 32.1
222730 | Dicarboxylic Aminoaciduria 3 26.95
137215 | Gastric Cancer, Hereditary Diffuse 2 705
105200 | Amyloidosis, Familial Visceral 2 472
167320 | Inclusion Body Myopathy Early Onset Paget Disease with or 2 401.11
without Frontotemporal Dementia 1
220110 | Mitochondrial Complex Iv Deficiency 2 286.15
614105 | Methylmalonate Semialdehyde Dehydrogenase Deficiency 2 237
614462 | Hyperglycinemia, Lactic Acidosis, And Seizures 2 147.94
229600 | Fructose Intolerance, Hereditary 2 136.85
229700 | Fructose-1,6-Bisphosphatase Deficiency 2 136.85
612736 | Cerebral Creatine Deficiency Syndrome 2 2 136.85
616034 | 2,4-Dienoyl-Coa Reductase Deficiency 2 1155
600462 | Myopathy, Lactic Acidosis, And Sideroblastic Anemia 1 2 55.38
614300 | Hypermethioninemia Due to Adenosine Kinase Deficiency 2 47.88
608782 | Pyruvate Dehydrogenase Phosphatase Deficiency 2 38.69
614654 | Coenzyme Q10 Deficiency, Primary, 5 2 38.69
278300 | Xanthinuria, Type | 2 27.18




ID LABEL Degree Betweeness
300322 | Lesch-Nyhan Syndrome 2 27.18
300661 | Phosphoribosylpyrophosphate Synthetase Superactivity 2 27.18
613752 | Hypermethioninemia with S-Adenosylhomocysteine Hydrolase | 2 27.17
Deficiency

312170 | Pyruvate Dehydrogenase E1-Alpha Deficiency 2 17.6
266130 | Glutathione Synthetase Deficiency 2 17.57
219150 | Cutis Laxa, Autosomal Recessive, Type liia 2 16.08
606812 | Fumarase Deficiency 2 4.58
256520 | Neu-Laxova Syndrome 1 2 2.32
601815 | Phosphoglycerate Dehydrogenase Deficiency 2 2.32
606904 | Epilepsy, Myoclonic Juvenile 2 2.32
610992 | Phosphoserine Aminotransferase Deficiency 2 2.32
614023 | Phosphoserine Phosphatase Deficiency 2 2.32
614923 | Branched-Chain Keto Acid Dehydrogenase Kinase Deficiency | 2 0.92

The combined omics dataset was analyzed against databases of human diseases. Schizophrenia and Alzheimer’s
disease were identified, along with lipolyltransferase deficiency, AKG deficiency, amyloidosis as well as diseases
associated with altered Ser biosynthesis. In bold, diseases discussed in the text.



Supplementary Figures

Figure S1. Identification of the most abundant proteins and metabolites in AF. A. A total of 423 unique proteins
were identified by mass spectrometry in the AF supernatant samples. Albumin, immunoglobulins, SERPINAI,
transferrin, fibronectin, vitamin D3 binding protein, collagens (all isoforms) and complement subunits were the most
abundant proteins identified (with a relative abundance of > 2%). B. Analysis performed with the gene ontology molecular
function feature. A significant fraction of the proteome was represented by proteins necessary for fetal development
including structural ones. The rest were involved in blood homeostasis, hormone signaling, immune response and other
functions. C. Of the total 129 metabolites identified, the largest category was represented by amino acids and
derivatives, followed by carbohydrates and nitrogen disposal, tricarboxylic acid cycle (TCA) and lipids.



This stud

Literature

N\

539

b
\

.Y

A

Figure S2. Comparison of proteomic data from this study and those from
other studies utilizing AF. Proteomic data were collected from >150 studies
[11-164], compared to those obtained in our study, and visualized by using a
Venn diagram (A). List of proteins from AF supernatants and literature is

reported in B.
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A1BG CDH11  F11R KNG1 PRDX2  TNXB |A2mL1 IGKV3D-11 | ABAT c1Q8 CTHRC1  FCGR3A  HIST1H4  LRRC19 P4HAL PSMC5  SOD1 VDAC3
A2M CDH13  F12 KRT1 PRDX6  TPI1  |ACE IGKV4-1 | ABPL CA2 CTNNA1 FCGR3B  HISTIH4E  LTBP4 PAHA2 PSMC6  SOD2 vIL2
ABI3BP  CDH5 F13B KRT19 PRG2 TTR ADAMTS?2 1GLC7 ABRA CALD1  CTSB FDXR HIST2H3C  LTF PA2G4 PSMD11 SPAGY VPS4B
ACE2 CEL F2 KRT2 PRL TXN AGRN IGLLS ACAA2 CALM2  CTSD FES HNRNPAL  MAT2A PAK2 PSMD13  SRSF1 WARS
ACTB CFB FABP1 KRT8 PROCR  VASN |AHSP IGLV1-47 |ACADM  CAP1 CTSG FH HNRNPA2B1 MATN3 PAPSS1 PSME1  SSB WDR1
ACTG2 CFD FAM3C  KRT9 PROS1  VIM ANXA13 IGLV1-51 |ACAT1 CAPG CTsL FHL2 HNRNPC MATN4 PBEF1  PTK7 ST13 XLKD1
ACTN4 CFH FBLN1 LAMC1  PRSS8 VTN AOC1 1GLV10-54 |ACLY CAPZA1 CTSL1 FK506 HNRNPCL1  MCCC2 PCBP1  PTPN23  STCH XRCCS
ADAMTS1 CFHR1  FBLN2 LBP PSAP WFDC2 |APOB IGLV2-11 |ACO1 CAPZA2 CTSZ FKBP10 HNRNPH1 ~ MDH1 PCCA  PVRL2 STIP1 YWHAB
AFM CFHR2  FBN1 LCN2 PSGY YWHAE | C1RL IGLv2-8  |ACO2 CAPZB  CXCL10  FKBP1IA  HNRNPH2  MDH2 PCK2 PXDN STRAP YWHAQ
AFP CFI FCGBP LCP1 PTGDS  YWHAG |c4B IGLV3-10 |ACOT2 CASP14  CXCL11  FKBP4 HNRNPK MDN1 PCNA  PYCRL SUCLG1  ZBTB33
AGT CFL1 FETUB LDHA PVR YWHAZ | cD9 1GLV3-19 |ACOT9 CAT CXCL8 FLNA HNRNPL ME1 PDHA1 RAB7A  SULF2 ZYX
AHSG CHGA FGA LDHB QSOX1 CDC5L 1GLV3-21 |ACTAL CAVIN1  CXCL9 FNDC1 HNRPA1 METAP1  PDHB  RAC2 SUSD5
ALB CHRDL1  FGB LGALS1 RBP4 CDH15 IGSF1 ACTA2 ccT2 cYes FOLR1 HNRPA2B1  MICAL2 PDIA4  RACK1 SYCP3
AMBP CLCA1  FGG LGALS3BP RCN1 CDHRS IL1R2 ACTG1 ccT3 DAAM2  FOLR2 HPRP MMP8 PDIA6  RAN TAF1C
ANGPTL2 CLEC3B  FLT1 LMAN2  RNASE1 CELA3A ILIRAP ACTN1 CCT4 DBN1 FRZB HSD17B10  MMP9 PDLIM1 RANBP1  TAF3
ANXA1  CLIC1 FMOD LOX S100A11 CGA INA ACTRIA  CCTS DCTN2  FSCN1 HSD17B4  MMRN2  PDXK  RAP1B  TAGLN2
ANXA2  CLIC4 FN1 LRG1 S100A8 CHRDL2 ISLR ACTR3 CCT6A  DDAH1  FTL HSP9OAE  MPO PEBP1  RBBP4 TBCA
ANXA4  CLPS FSTLL LTBP1 S100A9 COL16A1 I1SM2 ADH5 ccT7 DDAH2  FUBP1 HSPA1A MPST PGD RBMX TCP1
ANXA5  CLSTN1  FSTL3 LTBP2 SCGB1A1 EEF1A1 KLKB1 ADK CD33L3  DDX1 G6PD HSPA1B MRC1 PGLS RCN2 TFF2
APOA1  CLU GAPDH LUM SCGB3A1 EFNAL KRT10 AEBP1 CD44 DDX17  GALK1 HSPA2 MRLC2 PGLYRP1 RCN3 THSA
APOA2  COL12A1 GC LYPD3 SCGB3A2 F10 KRT13 AGPAT1  CDH2 DECR1  GALNT2  HSPA4 MROHS8 PGM1  RETN TINAGLL
APOA4  COL15A1 GM2A Lyz SDF4 FABPS KRT14 AGRIN CEP192 DEFA1  GANAB HSPA4L MRPS22  PHB RNASET2 TMOD3
APOC1  COLIA1 GP2 MANI1A1 SERPINA1 FAM151A KRT5 AK2 CGB DES GARS1 HSPAS MTHFD1  PKM RNH1 TMSL3
APOC3  COL1A2 GPX3 MARCKS  SERPINA3 FLG KRT79 AK4 CHI3L1  DKK2 GCN1L1  HSPA6 MUCS5AC  PKM1  RPLPO TNC
APOD COL2A1 GRN MASP2  SERPINA4 FOLH1 KRT84 AKR1A1  CHP1 DKK3 GDF15 HSPA9 MUTED PKM2  RPS27A  TNFRSF19
APOE COL3A1 GSN MEP1A  SERPINA6 FUCA2 LAMB1 AKR1BI ~ CKAP4  DLD GFAP HSPD1 MVP PLAUR  RPSA TNFRSF1A
APOH COL4A2  GSTP1 MFAP4  SERPINA7 GGT1 LYVEL ALDH1B1  CKB DLST GH2 HYOU1 MX1 PLIN3  RRBP1 TNFRSF8
ATRN COL5A1  HABP2 MIF SERPINC1 GOLM1 MATN2  |ALDH4A1 CLPB DNAJB11 GIPCL ICAM1 MXRAS PLOD2  RTCB TOMM40
AXL COL5A2 HAPIN1I  MMP2  SERPIND1 HAPLN3 MuC1 ALDH7A1  CLPP DNASE1  GLO1 IDH1 MYH9 PLOD3  RYR2 TPM1
AZGP1 COL6A1 HBAL MSLN SERPINE2 HPR MUC16  |ALDOA  CMPK1  DPYSL2  GLS IDH2 MYL12A  PLUNC  S100A12 TPM2
B2M COL6A3  HBB MSN SERPINF1 HRNR MuC2 ALDOC CNDP2  DPYSL3  GLUD1 IDH3A MYL9 PMPCA  SAA4 TPM3
BAGALT1 COLEC12 HBD MUC13  SERPINF2 IGHA2 MUC5B | ANKAR CNN2 DUS3L  GNB1 IGFALS MYRF PNP SAMMS50 TPM4
BASP1 COMP  HP MUCSAC  SERPING1 IGHG2 NOTUM | ANPEP CNN3 DYNC112 GNB2 IGSF4C NAMPT PPA1  SCOTIN  TPT1
BMP1 cp HPX MYDGF  SFTPB IGHG3 NTSE ANXA3 colL ECH1 GOLPH2  IL1RL1 NCL PPBP SDHA TRAP1
BPIFBI  CPA1 HRG MYL6 SHBG IGHV1-18 PAPLN ANXA6 COL11A1 ECHS1  GOT1 IL6 NDST3 PPPICA SECTM1 TUBA1A
BTD CPM HSP90AA1 NID1 Sl IGHV1-3 PLS3 APEX1 COL11A2 EEF1B2  GOT2 IMMT NDUFA8  PPP1CB SEPP1 TUBA1B
CIR CRISP3  HSP90B1  NID2 SLPI IGHV10R15-1  PON1 APOC2 COL14A1 EEFID  GP340 IRF7 NDUFS1 PRDX3  SEPTIN11 TUBA4A
c1s CsT3 HSPA8 NPC2 SoD3 IGHV3-15 POTEI APOM COL6A2 EEFIG  GPI ITGA3 NDUFS3 PRDX4  SEPTIN2  TUBA8
2 CsT6 HSPB1 NUCB1  SPARC IGHV3-38 PPIAL4A  |APP CORO1C EEF2 GPR115  ITGAM NDUFV1  PRKCSH SERPINAS TUBB
[} CSTB HSPG2 OGN SPARCL1 IGHV3-43 PSG1 APRT COTL1  EFNB2  GPRI35 ITGAV NDUFV2 ~ PRND  SERPINB1 TUBB4A
CaA CTGF HTRA1 OLFML3  SPINK1 IGHV3-49 PTMA ARF1 CPA2 EHD1 GRB2 ITIH3 NEXN PRPF19 SERPINB4 TUBB4B
cs DAG1 1GF2 ORM1  SPINKS IGHV3-53 pzP ARHGDIA  CPB2 EIF3I GRHPR IVD NFKBIZ PRPS1  SERPINE1 TUFM
c6 DBI IGFBP1 ~ ORM2  SPINT1 IGHV3-66 S100A6  |ARHGEF19 CRISPLD1 EIF6 GSS KLK3 NGFR PSAT1  SERPINH1 TWF2
c7 DCN IGFBP2 P4HB SPON1 IGHV3-7 SCUBE2 | ARPC2 CRK ELA2 GSTAL KLK6 NIPSNAP3A PSG10  SET TWSG1
C8A DLK1 IGFBP3 PAEP SPON2 IGHV3-72 SERPINA2 | ARPC4 CRNN ELA3A  GSTK1 KRT18 NME1 PSG11  SFTPA1  TXNRD1
c8B DMBT1  IGFBP4 PCOLCE  SPP1 IGHV3-73 SERPINB2 |ASGR2 CRP EMILIN2  GSTO1 KRT7 NME2 PSG2  SGCE UBA1
C8G DMKN  IGFBP5 PDIA3 SPRR1B IGHV3-9 SFN ATIC CRYAB  ENDOD1 GVIN1 LACTB NNMT PSMA1 SH2D3C  UBE20
c9 DPP4 IGFBP6 PFN1 SPRR3 IGHV30R16-12 SHISA5  |ATPSF1A  CRYZ ENO2 HADHA LAMA2 NOV PSMA2 SH3BGRL UBE2V2
cAl DSC2 IGFBP7 PGAM1  STC2 IGHV4-28 SLC15A1 |ATPSFIB  CS ERLIN2  HAUS3 LAP3 NRP1 PSMA3  SH3BGRL3 UCHL1
CALM1  DSC3 IGHA1 PGK1 TF IGHV5-51 SLC38A10 |ATPSPD  CSFIR  ERP29 HBE1 LF NT5C3L PSMA4 SHMT2  UGDH
CALR DSG2 IGHG1 PGLYRP2  TFF3 IGHV6-1 SLC9A3RL |ATP6VIA  CSH1 ESD HBE2 LGALS3 OAT PSMAS  SIGLEC5  UNC13A
CALU ECM1  IGHG4 PI16 TGFBI 1GKV1-16 TAGLN AzU1 CSPG2  ETFA HBG1 LMNA OBP2A PSMA6 SLC12A7  UQCR
CAMP EFEMP1 IGHV1-69 PIGR TGFBR3 1GKV2-24 THBS4 BAMBI CSPG4  ETFB HDLBP LMNB1 OGDH PSMB1  SLC25A24 UQCRC1
CD14 EFEMP2  1GKC PLG THBS1 1GKV2-28 TMSB10  |BCAT2 csT1 ETHE1 HGFL LOC139249 OLA1 PSMB2  SLC27A6  UQCRC2
CD163 EFNB1  IGKV1-5 PLOD1  THY1 1GKV2-30 TTBK2 BP1 CsT2 FAM71F1 HIBCH LOC143244 OLFM4 PSMB5  SLC39A12 VCAM1
CD248 ENO1 ITIHL PLTP TIMP1 1GKV3-15 TN BPNT1 csT4 FAM83B  HINT1 LOC730855 OTUBL PSMC1  SLIRP vCL
CD55 ENPP2  ITIH2 POSTN  TIMP2 1GKV3-20 TXNDC5  |BSG CSTA FBLN5 HISTIHID LONP1 OXCT1 PSMC2  SND1 vep
CD59 ENPP7  ITIH4 PPIA TKT 1GKV3-7 VCAN BST1 CSTF1  FBN2 HIST1H2BL LOXL2 OXRP PSMC3 SNRPA1  VDACL
CDH1 EZR IVL PRDX1  TMSB4X VSIG4 BUB3 LPHN1 OXT PSMC4  SNX6 VDAC2
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A FROM PROTEOME FROM METABOLOME
Fold Enrichment p-value Fold Enrichment p-value

Plasma 17.81 1.64E-87 |Prostate 2.62 1.47E-05
Liver 3.70 5.72E-46|Small Intestine 6.67 6.07E-02
Saliva 20.12 5.18E-19|Bladder 2.30 7.49E-02
Fetal brain cortex 6.58 3.51E-14|Muscle 1.88 1.37E-01
Cajal-Retzius cell 7.19 2.81E-14(Skeletal Muscle 1.95 1.42E-01
Bile 27.68 2.51E-13|Placenta 1.64 2.93E-01
Platelet 3.87 4.98E-11|Epidemis 1.57 3.38E-01
Serum 31.94 1.26E-10|Spleen 1.53 4.16E-01
Placenta 1.84 2.10E-10|Spem 2.50 4.43E-01
Urine 21.29 8.69E-09|Pancreas 1.53 4.52E-01
Osteosarcoma 11.50 1.63E-05|Nervous Tissue 1.67 5.85E-01
Keratinocyte 5.67 1.92E-05|Erythrocyte 1.18 7.05E-01
Cerebrospinal fluid 41.06 4.50E-05|Lung 1.00 7.71E-01
Amniotic fluid 38.32 1.40E-03(Adrenal Gland 0.67 8.91E-01
Colon 1.79 6.14E-03|Skin 0.96 8.96E-01
Pancreas 1.84 8.74E-03|Nerve Cells 0.57 9.25E-01
Intestine 8.21 8.93E-03|Platelet 0.74 9.59E-01
Blood 2.04 9.23E-03(Fibroblasts 0.87 9.63E-01
Pituitary 3.27 3.64E-02|Intestine 0.96 9.65E-01
Fetal liver 3.01 3.54E-02Testes 0.56 9.70E-01
Ascites 28.74 3.87E-02|Kidney 0.61 9.95E-01
Fibroblasts 3.47 3.91E-02(Brain 0.33 9.99E-01
Cartilage 8.84 7.56E-02(Liver 0.09 1.00E+00
Lung 1.32 9.75E-02| B @ e
Skin 1.40 9.63E-02
Endothelial cell 4.79 1.30E-01 - Qv @ prosn
Heart 1.72 1.99E-01
Decidua 57.48 1.95E-01 &= Oren @ ruen
Tracheobronchial mucosa 57.48 1.95E-01| @ oo @7
Adipose tissue 2.46 2.42E-01 il D@ O O
Leukocyte 2.58 2.81E-01 P P —
Adult brain 28.74 3.29E-01 .SM-"'"'"W @ s
Erythrocyte 6.90 3.29E-01 i
Foreskin 4.18 3.25E-01 @i @um O e
Epididymis 6.39 3.53E-01 @ Asrensi Giana
Aorta 2.61 3.49E-01 O rorens @ e
Seminal plasma 22.99 3.56E-01 O Eroptame B i
Synovial fluid 22.99 3.56E-01
Subthalamic nucleus 3.71 3.80E-01

Figure S3. Differential expression of metabolites and proteins and their tissue and subcellular distribution.

A. The enrichment of proteins and metabolites in AF was utilized to identify the associated tissues and subcellular
compartments. In pink, tissues identified by the differential omics. B. Visualization of the combined data from A. Each
node represents a protein-metabolite set with its color based on its p value and its size based on the fold enrichment.
Two sets are connected by an edge if the number of their shared items is over 25% of the total number of their combined
item sets. Analyses performed with DAVID and MetaboAnalyst.
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Figure S4. Differential expression of proteins and metabolites identified in AF of carriers and non-carrier
fetuses. To identify the proteins and metabolites that separated the most carriers and non-carriers (see Figure 2), a
PLS-DA was performed. The two groups were separated by utilizing 2 components (A and C) which gave the most
accurate separation. Asterisk identifies the component with the highest predictive value. The top 20 proteins (B) and the
top 30 metabolites (D) identified based on the VIP scores are shown. Abbreviations: amino acids are referred by their
3-letter code; AKG, alpha-ketoglutarate; 40HPRO, 4-hydroxyproline; PYROGLU, pyroglutamate; 2HOGLUT, 2-
hydroxyglutarate; LEVOG, levoglucosan; C:17, heptanoic acid. Analysis was performed by utilizing MetaboAnalyst [8].
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Figure S5. Overrepresented pathways and energy metabolism in prenatal PM. Differentially affected pathways
between the genotypes were identified through a joint metabolome-proteome analysis performed with those with a
VIP>0.8 by mining the WikiPathways and REACTOME pathway databases. Each module (Supplementary Dataset 2)
was analyzed for pathway over-representation mining the REACTOME database. This last analysis revealed the
presence of 34 modules (shown with size of nodes and significance) highlighting multiple interconnected pathways. The
main pathway (292 between proteins and metabolites), regardless of the direction, was associated with translation,

followed by unfolded protein response (UPR) and protein folding.
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Figure S6. Differentially expressed cellular processes linked to serine metabolism and antioxidant defenses.
The metabolism of Serine (A) as well as the detoxification pathway (B), the latter centered on antioxidant defenses
against reactive oxygen species and derivatives, were down-regulated in AF from PM carriers. Analysis was obtained
with BioCyc [165]. Abbreviations: APOA4, Apolipoprotein A4; APOE, Apolipoprotein E; GPX3, Glutathione Peroxidase
3; GSTP1, Glutathione S-Transferase Pi 1; FABP1, Fatty Acid-Binding Protein 1; HP, Haptoglobin; SOD3, Superoxide
Dismutase 3; TXN, Thioredoxin.
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Figure S7. Serine- and glycine-dependent pathways in AF from carriers and non-carriers. ldentification of Ser-
and Gly-dependent pathways affected in premutation carriers. Glutathione biosynthesis (which requires Glu) was
downregulated, along with creatine biosynthesis (requiring Gly), carnitine biosynthesis (requiring AKG), and the GABA
shunt (AKG, Glu, succinate). The detoxification of ROS seemed hampered by lower glutathione synthesis. On the other
hand, the expression of glutathione peroxidase 3 and the extracellular superoxide dismutase (SOD3) were increased.
The content of very long and long chain fatty acids was lower in carriers and mirrored by an accumulation of long and
medium-chain fatty acids, that are processed at the mitochondrial level.
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Figure S8. TCA cycle metabolites correlation analysis. A linear correlation analysis (Pearson’s) was performed to
explore whether a correlation existed among levels of metabolites belonging to the TCA cycle. The compound AKG
directly correlated with malate, fumarate, succinate, 2-hydroxyglutarate, Glu, Asp and Gly, and inversely correlated with
Gln and panthotenate. Log P values and false discovery rate (FDR) are shown, along with the correlation coefficients.
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Figure S9. Overlap of stress-related biological pathways and human disorders with the PM prenatal metabolic
footprint. A. Differentially regulated pathways from our study and those observed as a result of four stressors, namely

(from left to right): PHD3 silencing [166];

tunicamycin-dependent ER stress [167]; OGD [168]; and mitochondrial

stressors [169]. Up- and down-regulated in red and blue, respectively. Darker colors indicate a match with the direction
of change observed in our study. Top, 95% confidence intervals (95%CIl) of pathways that matched our study over all
pathways for each of the stressors. B. Our combined omics dataset was analyzed via a network analysis utilizing
databases of human diseases. The most significant ones associated with the PM were those with underlying MD (see

also Supplementary Table S3).
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Supplementary Dataset 1

Settings for the analysis: https://biit.cs.ut.ee/clustvis/?s=qgUMwjwZQZIkbkY

Analysis performed with ClustVis v.2.0. Metsalu, Tauno and Vilo, Jaak. Clustvis: a web tool for
visualizing clustering of multivariate data using Principal Component Analysis and heatmap.
Nucleic Acids Res. 2015; 43, W566-W570,doi: 10.1093/nar/gkv468.

Principal component analysis of all noncarrier samples based on the proteomics’ data.
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0.14
0.41
-0.41
4.35
0.80
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PC15

5.28
3.57
0.05
-1.02
3.13
0.79
0.63
1.34
-0.64
-2.17
261
1.02
-3.06
-3.39
5.70
2.04
6.79
-0.57
-0.04
-1.37
-2.68
-1.92
-2.34
-2.14
-3.16
-4.97
0.55
-7.75
1.92
-1.14
4.19
-1.22

PC16

-2.82
-1.84
-0.69
-1.29
-4.11
0.58
1.69
1.68
-8.63
4.27
-1.55
0.81
2.84
0.45
2.23
-0.98
4.73
2.72
0.99
-5.68
1.20
0.26
221
-1.29
5.80
1.55
-2.96
-4.58
-1.20
-0.65
0.48
3.80

PC17

-0.75
-0.69
1.34
-1.17
-2.43
0.62
1.89
0.94
033
0.65
-1.73
1.81
-4.15
-0.61
-1.01
3.78
1.49
1.65
-3.31
1.43
3.52
7.66
-3.08
4.37
3.92
-4.66
0.65
0.32
-2.13
-5.91
-0.14
-4.62

PC18

-2.51
-4.13
3.56
0.83
-1.64
5.61
1.25
-3.93
-1.09
1.66
3.45
3.78
3.82
-0.38
-0.52
3.30
-0.30
0.89
-0.11
-2.29
-1.32
-6.95
-2.05
2.92
-0.68
-4.33
-0.03
2.28
1.20
1.40
0.57
-4.29

PC19

-0.60
0.53
0.68

-1.78
153

-0.93

-5.61

-1.36
3.03

-0.10

-4.77
0.30
0.89
6.17
163
6.04
132

-1.20

-1.71

-2.76
0.76

-1.06
5.74

-0.40
1.24

-1.68
1.77

-3.42
1.87
119

-5.05

-2.24

PC20

1.26
1.08
0.05
-2.03
0.92
0.94
-0.74
-2.91
-4.23
-6.14
242
-3.16
1.47
2.77
119
0.10
-0.77
243
0.98
-0.15
6.04
1.66
0.07
-2.10
0.36
137
-0.35
0.18
-4.12
4.42
3.00
-6.00

PC21

1.69
-0.59
-1.44
-1.68
0.46
-2.15
0.72
-0.13
-5.19
6.86
-1.74
0.55
-4.36
-0.37
163
033
-0.24
2.85
-1.28
1.69
-3.51
0.42
2.42
-0.57
-3.34
0.09
4.60
3.24
-1.15
4.13
-0.29
-3.66

PC22

1.70
1.67
-1.04
-1.52
1.00
0.65
-3.23
1.70
-5.84
-1.85
-0.24
1.84
0.77
1.36
-0.01
4.55
-0.89
-0.90
2.72
4.15
033
-4.31
-2.72
-0.67
0.83
1.34
3.26
251
-2.26
-5.92
-1.78
2.80

PC23

-0.75
-1.47
-1.36
-1.18
-0.09
171
0.48
-1.01
1.74
-3.06
0.91
1.30
-2.55
-3.55
-0.41
4.22
0.29
0.40
2.10
-2.22
-4.95
2.26
1.01
-6.59
5.47
241
0.00
3.67
1.62
0.52
0.26
-1.17

PC24

-0.18
0.59
114
0.69
1.05

-0.45

-4.00
1.38

-0.05
2.30

-0.66
0.10
0.61

-4.18

-0.05
0.87
3.93

-0.58

-1.16
4.73
2.68

-0.66

-3.07

-2.34
1.96

-2.05

-5.40
1.78

-0.84
5.41

-3.83
0.26

PC25

-0.48
-0.44
0.23
-0.69
-0.22
-2.52
0.98
5.48
-1.48
0.88
0.95
-3.81
231
1.45
-0.28
1.99
-1.86
0.49
3.70
-1.40
-1.09
1.60
-5.34
0.51
-0.72
1.14
-0.38
-1.18
6.19
0.81
-2.75
-4.07

PC26

-0.58
-0.97
-0.12
-0.01
-0.74
0.75
-4.63
2.79
-2.96
-4.29
-0.78
-2.32
0.51
-5.14
-0.07
1.56
-1.31
1.86
-2.73
-1.27
-0.17
1.16
2.89
4.90
-0.62
-1.63
162
1.58
3.41
2.05
2.34
2.93

PC27

-0.23
115
-0.39
-0.56
0.80
0.02
174
-0.51
-3.42
-2.08
2.15
2.18
1.00
1.62
0.54
-2.35
0.56
0.14
-3.53
3.89
-0.96
0.67
4.52
-1.00
-0.69
-0.28
-4.53
1.55
5.56
-3.30
-1.98
-2.28



PC28

1.80
-0.16
-0.81
-0.73
-0.27
2.79
4.49
-4.06
-1.67
-2.34
-3.35
135
-0.96
-0.03
1.54
2.77
-1.93
0.24
0.65
0.40
-0.13
2.52
-2.19
1.66
-2.75
0.61
-1.91
-1.47
091
3.07
-4.12
4.03

PC29

0.24
1.56
-0.22
0.61
0.56
-0.96
-5.85
-5.28
-1.53
234
1.65
3.56
-0.75
0.62
0.37
-2.50
-1.25
-0.22
1.96
-2.47
1.35
3.73
-3.01
-0.51
0.09
-0.85
0.70
0.62
3.86
-0.57
0.98
1.15

PC30

0.14
-0.63
-0.69
-0.31

0.88
-1.34

2.94
-0.91

0.38
-0.74

2.36
-0.56
-1.29
-3.31

0.06
-1.98

0.83

115
-1.16
-1.82

5.64
-2.54

0.32
-1.35

1.42
-0.36

5.42

0.18

2.38
-0.45
-5.29

0.64

PC31

-0.80
-0.05
0.19
-0.10
-0.16
-0.28
0.03
-3.45
-0.46
2.47
5.21
-6.33
-0.08
0.70
-0.01
3.21
0.45
-0.73
-1.05
133
-1.27
1.42
0.79
-0.02
0.11
-1.07
-0.17
-0.41
-0.51
-1.04
-0.58
2.66

PC32

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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PCA LOADINGS
PC1
A1BG
AFP
ALB
APOA1
APOC1
APOH
B2M
CD59
CDH1
CLU
COL5A1
COL6A3
CPM
FAM3C
FBLN1
GC
GP2
GSN
HBD
HP
HSPB1
IGFBP1
IGHG1
ITIH4
LMAN2
LTBP1
MSLN
PAEP
RNASE1

0.04
0.01
0.00
0.01
-0.03
0.00
0.05
0.00
0.09
0.02
0.02
0.04
0.04
-0.04
0.11
-0.04
0.05
0.03
0.01
-0.01
0.02
0.08
0.03
-0.04
0.05
0.02
0.01
0.06
0.08

PC2

-0.08
0.05
0.01

-0.04

-0.11

-0.02
0.09
0.09

-0.01

-0.11
0.06
0.09
0.02
0.07
0.04

-0.05
0.00

-0.05

-0.01

-0.05

-0.01
0.06

-0.03

-0.08
0.09
0.05
0.05
0.03
0.05

PC3

0.02
-0.08
0.01
0.04
-0.03
0.03
0.05
-0.02
-0.05
-0.01
-0.07
-0.08
-0.07
-0.02
0.04
0.03
0.03
0.01
-0.02
-0.03
0.06
0.08
0.00
-0.01
-0.02
-0.04
-0.01
0.02
-0.03

PC4

0.00
0.05
-0.02
0.04
0.07
0.00
-0.06
-0.06
-0.03
-0.04
0.07
0.05
-0.09
-0.02
-0.02
-0.02
0.01
-0.03
0.15
-0.05
0.04
-0.04
-0.05
0.03
-0.01
0.03
0.00
-0.07
0.01

PC5

0.06
0.02
-0.07
0.03
-0.03
0.09
0.05
-0.02
0.01
0.05
-0.02
0.05
0.04
0.02
-0.02
0.03
0.03
0.04
-0.04
0.01
-0.01
-0.03
-0.02
-0.03
0.00
-0.02
-0.01
-0.07
0.05

PC6

PC7
0.06
0.10
0.02
-0.02
-0.03
0.02
0.00
0.06
0.06
-0.03
0.06
0.05
0.06
0.04
-0.03
0.06
0.05
0.00
-0.01
-0.02
0.02
-0.05
-0.02
0.04
0.09
-0.07
0.06
0.04
-0.04
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0.03
-0.06
-0.08

0.02

0.00
-0.07
-0.03

0.08

0.03
-0.01

0.02

0.03

0.00
-0.03

0.05

0.08
-0.06

0.12
-0.02

0.07

0.00
-0.01
-0.12
-0.01
-0.05

0.06

0.07
-0.08
-0.07

PC8

0.02
-0.07
-0.08

0.07

0.03

0.11

0.04

0.01
-0.05
-0.01

0.03
-0.01
-0.05
-0.06

0.01

0.02
-0.03

0.07

0.02
-0.01
-0.09

0.04

0.04

0.06

0.04
-0.01

0.02
-0.01

0.01

PC9

0.04
0.08
0.00
0.00
0.03
-0.03
-0.02
0.08
-0.05
0.05
0.03
0.02
-0.01
0.03
0.02
0.02
-0.10
0.04
0.00
-0.01
-0.10
-0.04
-0.06
0.03
-0.01
-0.05
-0.05
0.11
0.04

PC10

0.00
-0.03
0.15
0.05
0.02
0.02
-0.04
0.00
-0.01
0.03
-0.01
0.03
0.07
0.04
0.03
0.09
-0.07
-0.03
0.08
0.05
0.01
-0.02
0.01
0.10
0.01
0.11
0.07
-0.03
0.08

PC11

0.08
0.01
-0.05
-0.02
-0.02
-0.10
-0.01
-0.05
0.06
-0.04
-0.02
-0.01
-0.07
0.05
-0.02
-0.03
-0.12
-0.08
0.01
-0.08
0.07
-0.01
0.05
0.08
0.02
-0.02
0.06
-0.03
0.06

PC12

0.05
0.00
0.04
0.04
-0.03
0.02
-0.04
0.01
0.06
-0.05
-0.03
-0.04
0.02
-0.03
-0.04
0.01
-0.06
0.02
0.04
-0.02
0.04
-0.03
0.07
-0.05
0.05
-0.04
-0.11
0.07
-0.04



SERPINA1
SPARC
SPINT1
TF

TNXB
VIM
A2M
A2ML1
ABI3BP
ACE
ACE2
ACTB
ACTG2
ACTN4
ADAMTS1
ADAMTS?2
AFM
AGRN
AGT
AHSG
AHSP
AMBP
ANGPTL2
ANXA1
ANXA13
ANXA2
ANXA4
ANXAS
AOC1
APOA2
APOA4

0.00
0.07
0.03
0.00
0.04
0.06
-0.01
0.04
0.11
0.03
0.01
0.10
0.00
0.08
0.05
0.06
-0.05
-0.02
0.02
0.04
0.02
0.03
0.04
0.07
0.00
0.08
0.04
0.02
0.02
-0.07
-0.05

-0.09
-0.01
0.04
0.01
-0.02
-0.03
-0.04
-0.07
-0.01
-0.01
0.04
-0.04
0.00
-0.06
0.00
0.01
-0.01
0.10
-0.08
-0.08
0.02
0.07
-0.03
-0.03
0.03
-0.06
-0.01
-0.01
0.00
-0.03
-0.09

0.04
-0.04
-0.06

0.07
-0.04

0.07
-0.05
-0.03

0.07
-0.02
-0.11
-0.03

0.00
-0.05

0.06
-0.02

0.01
-0.04

0.03
-0.02
-0.03
-0.03
-0.09
-0.03
-0.06
-0.06
-0.11
-0.12

0.05

0.02
-0.02

0.03

0.12
-0.03
-0.07
-0.04

0.06

0.05
-0.01
-0.01
-0.04
-0.04
-0.03
-0.12
-0.06
-0.03

0.03
-0.03

0.02
-0.03

0.00

0.03
-0.02
-0.02
-0.06
-0.01
-0.05
-0.05
-0.05
-0.03
-0.01

0.08

0.03
0.02
0.04
0.06
0.10
-0.10
-0.03
0.05
-0.02
0.01
-0.09
-0.02
-0.04
-0.01
-0.08
0.03
-0.01
0.01
0.04
0.06
0.05
0.04
0.03
0.00
-0.02
-0.04
-0.05
-0.03
0.06
-0.01
-0.01

0.08
0.06
0.01
-0.02
0.00
-0.02
-0.04
0.11
-0.01
-0.04
0.04
-0.05
0.07
0.03
-0.04
-0.07
0.03
0.11
0.03
-0.01
0.05
0.06
-0.02
0.05
-0.01
0.00
-0.06
-0.02
0.08
0.05
0.00
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-0.01
0.01
-0.06
0.06
0.02
-0.06
-0.05
-0.06
-0.03
-0.03
-0.03
-0.02
-0.09
-0.01
0.05
0.03
0.04
0.01
0.01
0.02
-0.07
0.03
-0.01
0.05
-0.05
0.07
0.06
0.01
0.08
0.06
-0.05

0.04
0.00
-0.05
-0.03
0.05
0.00
0.04
-0.01
0.06
0.01
0.00
0.08
-0.04
-0.03
-0.02
0.02
0.05
0.04
-0.05
0.01
0.03
0.02
0.01
-0.08
0.06
0.01
-0.03
-0.02
-0.01
0.01
0.01

0.06
0.01
0.08
-0.02
0.00
-0.05
0.04
-0.01
-0.02
-0.04
0.01
-0.04
-0.03
-0.04
0.00
0.05
-0.01
-0.04
0.09
0.04
0.05
0.04
0.00
-0.08
-0.02
-0.03
0.01
-0.03
-0.10
0.03
-0.02

0.06
0.01
0.01
0.04
-0.03
0.03
0.00
0.01
-0.03
-0.01
0.05
-0.02
0.08
-0.02
-0.03
0.01
0.08
-0.05
0.03
0.03
-0.02
-0.10
0.09
0.00
-0.07
-0.04
-0.03
0.05
0.09
0.10
0.04

0.03
0.00
-0.02
0.01
-0.05
-0.01
0.05
0.00
-0.01
-0.03
0.01
-0.01
0.03
-0.06
0.02
-0.06
0.08
-0.04
0.08
-0.01
0.02
-0.03
-0.01
-0.04
-0.07
-0.09
0.04
0.00
0.03
-0.02
-0.07

0.04
-0.04
0.01
0.01
0.01
-0.03
-0.01
-0.03
-0.02
0.03
0.03
-0.07
-0.08
0.02
-0.04
-0.01
0.14
0.01
0.02
-0.01
-0.02
-0.09
-0.07
0.05
-0.10
0.02
-0.01
-0.04
0.06
0.03
-0.02



APOB
APOC3
APOD
APOE
ATRN
AXL
AZGP1

B4GALT1

BASP1
BMP1
BPIFB1
BTD
CiR
CI1RL
C1s
Cc2

(65 ]
CAA
C4B
c5

C6

c7
C8A
8B
C8G
c9
CAl
CALM1
CALR
CALU
CAMP

-0.02
-0.05
0.08
0.00
0.00
0.07
0.00
0.00
0.07
0.03
0.08
0.03
0.09
-0.02
0.04
0.02
0.02
-0.02
-0.01
-0.06
0.05
0.00
0.04
0.04
-0.04
0.00
0.01
0.00
0.04
0.06
0.08

0.01
-0.08

0.01
-0.01
-0.03

0.02
-0.13

0.03

0.01
-0.05
-0.04
-0.03
-0.01
-0.01

0.08
-0.10
-0.13
-0.02
-0.11
-0.10
-0.12
-0.06
-0.07
-0.07
-0.04
-0.06
-0.01

0.02
-0.08

0.04
-0.01

-0.09
-0.01
0.07
-0.03
-0.05
0.07
-0.01
-0.01
0.02
0.05
0.05
0.01
-0.03
0.04
-0.04
0.01
0.03
0.04
0.03
-0.03
-0.02
0.00
0.01
-0.02
-0.03
0.02
-0.05
-0.05
-0.06
-0.08
0.08

-0.02
0.02
-0.02
0.02
0.01
0.02
-0.02
0.00
0.00
0.02
-0.02
0.06
0.08
0.01
0.04
0.05
-0.02
0.06
0.01
0.04
-0.02
0.02
0.00
0.04
0.06
0.01
0.14
-0.02
0.02
0.06
0.06

-0.03
-0.01
-0.03
-0.07
0.05
0.08
0.04
0.05
-0.10
-0.06
-0.06
0.04
-0.02
-0.08
0.00
0.07
0.00
-0.04
0.02
-0.01
0.03
-0.02
0.03
0.08
0.00
-0.03
-0.06
-0.02
-0.11
0.04
-0.09

-0.04
-0.07
-0.07
0.00
-0.01
-0.03
0.00
0.01
0.04
0.04
0.07
0.10
0.00
-0.01
0.04
0.06
0.00
-0.08
-0.01
0.03
-0.04
0.05
-0.01
0.05
0.05
0.10
0.02
0.08
-0.05
0.01
0.01
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-0.03
0.01
-0.02
-0.11
0.06
0.06
0.02
-0.11
0.00
-0.01
-0.04
-0.02
0.02
0.08
0.04
-0.03
-0.01
0.10
0.03
0.01
0.02
0.04
-0.04
-0.01
-0.04
0.04
0.00
-0.12
-0.04
0.05
-0.04

0.00
0.03
0.01
0.01
0.03
-0.06
0.00
-0.06
-0.01
0.01
0.03
-0.06
0.06
-0.07
0.01
-0.02
-0.02
-0.09
0.00
0.05
0.02
0.04
0.12
-0.04
0.01
-0.01
0.01
0.05
0.04
-0.02
0.02

0.01
0.08
-0.02
0.01
0.04
-0.03
0.01
-0.06
0.09
0.01
0.00
-0.04
0.03
0.02
0.05
0.04
0.03
0.06
0.05
-0.02
0.05
-0.04
0.01
-0.01
-0.03
-0.06
-0.01
0.01
0.00
0.05
0.00

-0.09
0.04
-0.06
-0.01
0.00
0.05
-0.01
-0.07
0.01
0.00
-0.02
-0.04
-0.03
0.04
-0.03
0.02
-0.01
0.00
0.02
0.00
0.01
-0.06
0.06
0.00
0.07
-0.04
0.02
0.06
-0.02
0.00
-0.02

-0.08
-0.03
0.04
0.06
-0.01
0.03
0.01
-0.06
0.06
-0.03
-0.08
0.07
0.05
-0.01
0.01
0.02
0.04
-0.09
-0.11
-0.04
-0.03
-0.01
0.03
-0.02
0.01
0.07
0.03
-0.04
0.00
0.05
0.01

-0.04
-0.03
0.00
0.00
-0.03
-0.02
-0.02
-0.06
-0.03
0.00
0.04
0.09
0.01
-0.05
-0.06
-0.03
0.05
0.06
0.02
-0.03
-0.07
-0.03
0.00
0.01
0.00
-0.09
0.03
0.12
-0.04
0.06
-0.02



CD14
CD163
CD248
CD55
CD9S
CDC5L
CDH11
CDH13
CDH15
CDH5
CDHR5
CEL
CELA3A
CFB
CFD
CFH
CFHR1
CFHR2
CFI
CFL1
CGA
CHGA
CHRDL1
CHRDL2
CLCA1
CLEC3B
CLIC1
CLIC4
CLPS
CLSTN1
COL12A1

0.08
0.06
0.10
0.10
0.00
-0.03
0.04
0.05
0.03
0.01
0.02
0.01
0.05
0.01
0.04
0.01
-0.04
-0.03
-0.01
0.07
0.00
0.03
0.09
0.03
0.02
0.02
0.05
0.05
0.05
-0.01
0.01

0.04
0.00
0.00
0.02
0.02
-0.09
0.06
-0.01
-0.08
-0.02
-0.01
-0.03
-0.05
-0.01
0.05
-0.10
-0.04
-0.06
-0.10
-0.02
-0.06
-0.05
0.03
-0.05
0.02
-0.03
-0.05
-0.10
0.03
-0.02
0.06

0.05
0.02
0.07
0.00
-0.03
0.00
-0.04
-0.04
-0.10
-0.03
-0.10
-0.02
0.01
-0.02
-0.02
0.06
-0.03
-0.01
0.02
-0.10
-0.01
-0.13
0.05
0.01
-0.04
0.04
-0.07
-0.05
0.02
-0.02
-0.07

-0.03
0.01
-0.05
-0.06
0.00
0.00
0.04
-0.06
0.01
-0.05
-0.02
-0.02
-0.01
0.00
0.02
0.05
0.02
0.08
0.05
-0.02
-0.02
-0.04
-0.02
0.09
-0.05
0.01
-0.02
-0.03
0.06
0.02
0.06

-0.03
-0.09
-0.01
-0.04
0.01
0.00
-0.02
0.09
0.05
-0.06
-0.08
0.06
0.04
0.05
-0.07
0.03
0.02
-0.04
-0.04
-0.07
-0.02
-0.02
0.01
-0.08
0.04
0.01
-0.06
0.03
0.07
0.05
0.01

-0.06
0.00
-0.04
0.04
0.02
-0.08
0.09
0.03
-0.03
0.04
0.00
0.06
0.07
0.02
-0.01
0.04
0.03
0.08
0.06
-0.02
0.07
-0.06
-0.03
0.07
0.06
0.08
-0.02
-0.01
0.05
0.02
0.02
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-0.05
-0.03
0.04
0.02
-0.09
0.03
0.01
0.07
0.00
0.06
0.06
-0.09
-0.09
-0.01
0.10
0.02
0.07
0.01
-0.02
0.03
-0.07
0.04
0.03
-0.01
0.03
0.12
-0.01
0.01
-0.04
-0.05
0.12

-0.04
0.02
-0.02
0.03
0.05
-0.04
-0.04
-0.03
-0.05
-0.02
-0.02
-0.12
-0.08
-0.03
-0.08
0.04
0.13
0.07
0.02
0.04
0.11
-0.04
-0.07
0.03
-0.02
-0.02
0.03
-0.07
-0.07
0.02
0.03

0.03
0.06
-0.03
0.01
-0.08
0.05
-0.03
-0.07
-0.01
0.04
-0.07
0.03
0.01
0.15
0.02
0.01
-0.01
0.00
0.04
0.00
-0.05
0.00
0.00
-0.03
-0.08
-0.01
-0.03
0.04
-0.02
-0.02
-0.01

-0.05
0.11
0.04
0.00
0.08
0.05

-0.04

-0.03
0.00
0.04

-0.04

-0.02

-0.04

-0.04
0.01
0.03
0.00

-0.08

-0.02

-0.03

-0.06

-0.04
0.00
0.01

-0.08
0.00

-0.07

-0.04

-0.01

-0.02
0.06

0.10
0.00
0.04
-0.06
0.06
-0.05
0.06
0.02
-0.02
0.06
0.04
-0.07
-0.01
-0.02
0.06
0.04
0.02
0.02
0.01
-0.04
-0.06
0.02
-0.03
0.04
-0.07
0.08
-0.05
-0.01
-0.03
-0.02
0.05

0.01
-0.04
-0.02

0.02
-0.13
-0.05
-0.04
-0.01

0.07

0.02

0.01

0.06

0.06

0.09

0.04

0.02

0.07
-0.03
-0.01

0.05
-0.02
-0.03

0.01
-0.05
-0.04
-0.02

0.00
-0.05

0.00
-0.09
-0.01



COL15A1
COL16A1

COL1A1
COL1A2
COL2A1
COL3A1
COL4A2
COL5A2
COL6A1

COLEC12

COMP
cp
CPA1
CRISP3
CST3
CST6
CSTB
CTGF
DAG1
DBI
DCN
DLK1
DMBT1
DMKN
DPP4
DSC2
DSC3
DSG2
ECM1
EEF1A1
EFEMP1

0.06
0.00
-0.01
0.01
0.01
0.03
0.04
0.05
0.06
0.07
0.08
-0.01
0.05
0.06
0.10
0.05
0.05
0.02
0.03
0.06
0.07
0.04
0.03
0.07
0.03
0.02
0.00
0.02
0.10
0.00
0.11

0.00
0.04
0.08
0.09
-0.02
0.05
-0.03
0.09
0.09
-0.01
0.05
-0.02
-0.06
-0.07
0.03
0.01
0.06
-0.04
0.12
0.07
0.06
-0.04
0.01
-0.04
-0.03
0.04
0.06
0.06
0.02
-0.01
0.01

-0.10
-0.06
-0.02
-0.04
-0.10
-0.04
-0.05

0.00

0.00
-0.06

0.00

0.04

0.00
-0.01
-0.02
-0.02

0.00
-0.01
-0.04
-0.02
-0.02
-0.12
-0.01

0.04
-0.11
-0.08
-0.03
-0.04

0.05
-0.07
-0.02

0.09
0.04
0.10
0.11
0.03
0.11
-0.02
0.06
0.06
-0.05
0.02
-0.08
0.00
-0.01
-0.06
-0.11
-0.07
-0.01
-0.04
0.00
0.09
-0.03
-0.04
-0.03
-0.03
0.01
0.01
0.03
-0.03
-0.05
-0.04

0.04
-0.07
0.04
0.02
-0.02
0.02
0.07
0.07
0.05
0.09
0.00
0.05
0.05
0.02
0.04
0.05
0.01
0.07
0.05
0.05
0.01
-0.01
0.07
-0.07
0.00
-0.06
0.05
0.08
0.01
-0.08
0.06

-0.01
0.01
0.06
0.03
0.04
0.04

-0.08
0.02
0.01

-0.03
0.02
0.02
0.06
0.00
0.03
0.00
0.05
0.04
0.05

-0.06
0.01
0.03
0.00
0.09

-0.03

-0.03
0.03
0.03

-0.04

-0.05

-0.04
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0.01
0.08
0.03
0.03
0.04
0.01
0.07
0.00
0.00
-0.04
0.02
0.04
-0.11
0.02
-0.02
0.08
0.07
0.03
-0.02
0.00
0.07
0.03
-0.06
-0.05
-0.04
0.02
0.02
-0.03
-0.01
0.00
-0.03

-0.02
-0.05
-0.02
0.01
0.02
-0.02
-0.01
-0.05
0.01
-0.01
0.04
0.01
-0.09
-0.05
0.01
-0.05
0.06
-0.10
0.00
0.05
-0.01
-0.10
-0.08
0.02
0.02
-0.05
-0.04
-0.02
0.01
0.01
0.00

0.03
-0.04
-0.02

0.02

0.00
-0.03

0.02

0.07

0.00

0.04

0.10

0.11

0.01

0.04

0.05

0.04
-0.06

0.05

0.07

0.01

0.00

0.02
-0.06

0.02

0.01

0.02
-0.02

0.03
-0.02
-0.04

0.00

-0.01
0.03
-0.01
0.00
0.04
-0.07
0.07
0.03
-0.03
-0.04
0.02
0.09
-0.01
0.05
0.04
-0.02
0.02
0.01
0.04
0.04
-0.03
0.01
-0.06
-0.01
0.01
0.01
0.02
-0.08
-0.01
-0.04
0.03

0.06
0.00
0.01
-0.03
0.06
-0.02
0.05
-0.07
0.02
0.09
-0.02
0.06
-0.05
0.02
0.01
0.05
-0.01
0.08
0.02
-0.02
0.01
-0.02
0.03
-0.07
-0.06
-0.04
-0.03
0.07
0.05
0.01
0.00

-0.02
-0.03
-0.08
-0.06
-0.02
-0.05
0.05
-0.02
0.01
-0.04
0.03
0.05
0.04
-0.03
-0.03
0.02
0.01
-0.02
0.01
-0.02
-0.01
-0.01
-0.04
0.07
-0.09
0.10
-0.07
-0.01
-0.05
0.04
-0.06



EFEMP2 0.06 0.02 0.01 0.07 0.00 0.06 0.01 0.07 0.04 0.04 0.01 -0.08

EFNA1 0.03 0.08 -0.02 0.00 -0.02 0.04 -0.07 0.05 0.08 -0.05 -0.04 -0.01
EFNB1 0.04 0.00 -0.07 0.04 0.07 -0.01 -0.03 -0.04 -0.03 -0.01 0.07 0.03
ENO1 0.07 -0.02 -0.02 0.04 -0.03 -0.07 -0.02 -0.01 0.00 0.00 -0.02 -0.02
ENPP2 0.11 -0.03 0.04 -0.04 -0.02 -0.04 -0.03 0.02 0.01 -0.02 0.01 0.01
ENPP7 0.00 0.05 -0.05 -0.04 0.01 0.01 -0.07 -0.10 0.03 0.02 -0.12 -0.01
EZR 0.07 -0.06 -0.05 -0.03 0.07 -0.01 -0.06 0.04 0.03 0.05 -0.05 -0.04
F10 0.04 -0.09 -0.09 -0.01 -0.09 -0.06 0.00 0.01 -0.02 -0.03 -0.03 -0.03
F11R -0.04 0.03 -0.03 0.00 -0.06 0.05 -0.03 -0.01 -0.06 0.03 0.02 0.03
F12 0.00 -0.14 -0.01 0.02 0.02 0.03 0.05 0.00 -0.02 0.04 0.02 0.01
F13B -0.02 0.00 0.02 0.03 -0.02 0.09 0.05 0.01 -0.07 -0.02 0.03 -0.09
F2 0.02 -0.11 -0.08 -0.01 -0.08 -0.05 -0.01 0.04 -0.02 -0.03 -0.02 -0.01
FABP1 -0.01 0.04 -0.07 0.00 0.00 0.12 0.00 -0.01 -0.04 -0.03 -0.08 -0.05
FABP5 0.10 -0.04 0.00 0.01 0.00 0.04 0.02 -0.01 -0.06 -0.01 -0.02 -0.03
FAM151A 0.01 0.02 -0.06 0.00 -0.08 0.03 -0.02 0.03 0.04 0.02 -0.01 0.05
FBLN2 0.06 -0.04 -0.10 0.03 -0.06 -0.06 0.02 0.01 -0.04 -0.01 0.03 0.02
FBN1 0.05 -0.01 -0.02 0.04 0.01 -0.03 0.07 0.06 -0.06 0.07 -0.02 0.04
FCGBP 0.03 -0.03 0.02 -0.08 0.04 0.04 0.02 -0.06 -0.07 -0.08 0.05 -0.03
FETUB 0.00 -0.09 0.03 0.06 -0.01 0.05 0.00 -0.02 0.01 0.05 -0.01 0.02
FGA 0.00 -0.03 -0.04 0.10 -0.08 -0.03 -0.01 -0.06 0.04 0.02 0.09 -0.01
FGB 0.08 -0.01 0.04 0.03 -0.06 0.05 0.03 0.01 0.05 0.04 0.07 0.02
FGG 0.04 0.00 0.06 0.04 -0.08 0.09 0.03 0.01 -0.02 -0.03 0.04 0.02
FLG 0.02 -0.04 0.05 -0.09 0.04 -0.02 0.04 0.04 -0.09 0.05 0.05 0.06
FLT1 0.02 0.04 0.04 -0.03 0.04 0.11 0.09 0.01 -0.11 0.03 -0.01 0.04
FMOD 0.03 0.07 -0.07 0.07 0.01 0.05 0.00 -0.02 0.06 -0.02 -0.01 0.02
FN1 0.08 0.08 0.00 0.04 0.02 0.01 0.11 0.00 -0.05 0.02 0.03 0.00
FOLH1 0.05 0.00 -0.12 -0.05 -0.02 -0.07 -0.03 0.00 0.03 -0.03 -0.03 0.00
FSTL1 0.08 0.02 0.06 0.10 0.05 0.03 0.00 0.03 -0.03 0.05 -0.01 -0.03
FSTL3 0.04 0.02 -0.07 -0.02 -0.04 0.07 0.09 -0.06 0.00 0.05 0.07 0.05
FUCA2 0.04 0.00 -0.12 -0.07 -0.06 0.00 0.02 -0.02 0.00 -0.02 0.02 0.07
GAPDH 0.09 -0.06 -0.01 0.06 0.03 0.00 0.00 -0.05 -0.01 0.00 -0.01 -0.04
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GGT1
GM2A
GOLM1
GPX3
GRN
GSTP1
HABP2
HAPLN1
HAPLN3
HBA1
HBB
HPR
HPX
HRG
HRNR
HSP90AA1
HSP90B1
HSPA8
HSPG2
HTRA1
IGF2
IGFBP2
IGFBP3
IGFBP4
IGFBP5
IGFBP6
IGFBP7
IGHA1
IGHA2
IGHG2
IGHG3

0.00 0.03
0.06 0.04
0.03 0.06
0.05 0.04
0.07 -0.04
0.09 -0.03
-0.03 -0.12
0.06 0.01
0.00 0.01
0.00 0.02
0.00 -0.03
0.00 -0.02
-0.03 -0.11
-0.01 -0.05
0.04 0.01
0.06 -0.07
-0.01 -0.03
0.00 0.01
0.04 0.03
0.07 0.02
0.04 0.01
0.09 0.04
0.08 0.03
0.09 0.06
0.04 0.02
0.07 -0.04
0.08 0.05
-0.04 -0.04
-0.03 -0.01
0.01 0.00
0.00 0.00

-0.07
-0.02
-0.03
-0.07
0.04
-0.02
-0.05
-0.05
-0.04
-0.01
-0.02
0.05
0.03
-0.04
-0.07
-0.09
-0.07
0.01
-0.12
-0.02
0.01
0.06
-0.04
0.04
0.06
0.05
0.03
0.02
-0.02
0.03
0.02

0.00
-0.02
0.04
-0.02
-0.05
-0.04
0.01
0.05
0.10
0.14
0.13
0.01
-0.01
0.03
-0.08
-0.05
0.01
0.05
-0.05
0.02
0.05
-0.02
0.03
-0.04
0.00
0.01
-0.03
0.02
-0.08
0.11
0.11

0.00
-0.01
0.00
-0.08
-0.03
0.00
0.02
0.06
0.05
0.00
-0.08
0.00
0.05
0.00
-0.02
-0.07
-0.12
-0.01
0.00
0.04
0.08
0.01
-0.06
-0.03
-0.01
0.04
-0.06
-0.05
-0.07
0.04
0.05

0.09
0.08
-0.02
0.04
0.06
0.00
0.04
-0.03
-0.01
-0.07
0.00
-0.08
0.02
0.11
-0.01
-0.02
-0.02
-0.06
0.06
0.00
0.09
-0.05
-0.08
-0.02
-0.03
-0.03
0.00
-0.01
0.07
-0.09
-0.08
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-0.12
0.05
0.01
0.04

-0.06
0.00
0.01
0.07
0.03
0.00

-0.03
0.07
0.04
0.08
0.04
0.02
0.04

-0.05
0.05
0.05
0.02
0.02
0.03
0.04
0.02
0.03
0.02

-0.04

-0.11
0.05
0.03

0.10
0.08
-0.09
-0.01
-0.05
0.02
-0.01
0.05
0.11
0.02
0.02
-0.09
0.00
-0.03
0.05
0.01
-0.04
-0.04
-0.02
0.02
0.00
0.00
0.07
0.05
-0.03
-0.02
-0.01
-0.02
-0.01
-0.02
0.01

0.02
-0.04
0.10
0.06
0.02
-0.04
0.00
0.01
0.02
-0.03
-0.02
-0.07
0.04
0.02
-0.02
-0.04
-0.05
-0.13
-0.01
0.07
-0.01
0.05
0.02
0.01
0.14
-0.01
0.08
-0.13
-0.04
-0.04
-0.04

0.04
-0.02
0.09
0.08
-0.04
-0.05
-0.02
-0.03
-0.10
0.07
0.03
0.01
0.05
-0.06
0.02
-0.02
-0.07
0.14
-0.01
0.11
-0.04
-0.01
0.00
0.02
0.03
0.02
-0.01
-0.02
0.01
-0.04
-0.01

0.01
-0.01
0.01
0.01
-0.06
0.02
0.02
0.05
-0.02
-0.07
0.04
-0.07
0.00
-0.06
0.02
-0.04
0.07
-0.04
0.04
-0.02
-0.01
0.02
0.04
0.00
-0.11
0.01
-0.06
0.06
0.01
-0.02
0.07

0.09
0.01
-0.03
0.03
0.07
-0.01
-0.02
-0.03
0.11
0.05
-0.01
-0.05
-0.03
-0.02
0.11
0.00
0.03
-0.11
-0.01
0.01
-0.01
-0.02
0.02
-0.01
-0.04
0.01
0.00
0.00
-0.02
0.08
0.05



IGHG4
IGHV1-18
IGHV1-3
IGHV1-69
IGHV10R15-
IGHV3-15
IGHV3-38
IGHV3-43
IGHV3-49
IGHV3-53
IGHV3-66
IGHV3-7
IGHV3-72
IGHV3-73
IGHV3-9
IGHV3OR16-
IGHV4-28
IGHV5-51
IGHV6-1
IGKC
IGKV1-16
IGKV1-5
IGKV2-24
IGKV2-28
IGKV2-30
IGKV3-15
IGKV3-20
IGKV3-7
IGKV3D-11
IGKV4-1
IGLC7

-0.03
0.02
0.00
0.02

-0.03
0.04
0.01
0.00
0.04
0.01

-0.01

-0.04
0.04
0.03
0.00
0.04
0.02
0.04
0.00
0.00
0.04
0.04
0.02
0.03
0.03
0.00
0.00
0.00
0.05
0.04
0.00

0.00
0.09
0.00
-0.01
0.01
0.01
0.00
-0.01
0.01
-0.02
0.05
0.05
0.04
0.02
-0.01
-0.06
-0.03
-0.03
-0.02
0.00
-0.01
-0.07
0.01
-0.02
0.00
-0.02
0.01
0.02
0.00
-0.02
0.02

-0.02
-0.01
0.04
0.03
0.01
0.01
0.03
0.02
0.03
0.01
0.00
0.06
0.04
-0.04
0.02
-0.02
0.03
0.06
-0.02
0.01
0.02
-0.07
0.03
0.04
0.08
-0.01
0.01
-0.06
0.04
0.01
-0.01

-0.01 0.00
-0.02 0.05
0.01 -0.04
-0.02 0.04
-0.05 -0.01
0.07 0.00
0.07 0.03
0.07 -0.02
0.09 0.04
0.03 0.08
0.00 -0.03
0.05 -0.05
0.03 0.02
0.00 0.01
0.12 0.01
0.04 0.09
0.02 0.07
-0.08 -0.05
0.07 0.02
0.08 0.03
-0.06 0.07
0.04 0.06
0.00 0.07
0.03 0.09
0.03 0.04
0.08 0.08
0.03 0.02
0.01 0.02
-0.01 0.07
0.05 0.09
0.03 -0.04

-0.05
0.00
-0.06
-0.01
0.03
-0.02
0.01
-0.03
-0.08
-0.03
-0.03
0.00
0.00
0.01
-0.09
0.02
-0.02
0.03
-0.03
-0.08
0.04
0.03
-0.01
-0.07
-0.04
-0.03
-0.07
0.06
-0.12
0.01
0.01
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-0.02
-0.06

0.00
-0.09
-0.08

0.09
-0.01

0.02

0.03

0.01
-0.06

0.07
-0.01
-0.01

0.09
-0.06
-0.04
-0.04
-0.03
-0.09
-0.08
-0.05

0.01
-0.05
-0.03
-0.04
-0.09
-0.07
-0.03
-0.06
-0.09

0.09
0.04
-0.10
0.09
-0.03
-0.04
-0.11
0.06
0.01
-0.07
-0.09
0.00
0.02
-0.07
-0.02
-0.06
0.02
-0.06
-0.08
-0.06
0.02
-0.10
-0.09
-0.10
-0.06
0.01
-0.05
0.10
-0.04
-0.03
-0.01

-0.06
0.05
-0.06
0.00
-0.05
0.06
-0.01
-0.07
0.02
-0.03
0.03
0.00
0.00
-0.03
0.02
0.01
-0.03
-0.07
-0.01
-0.09
0.03
-0.02
-0.06
-0.04
0.00
-0.07
-0.05
0.00
-0.03
-0.09
-0.01

0.05
-0.02
0.13
0.04
-0.02
0.03
0.04
-0.08
-0.01
0.01
-0.02
-0.01
-0.04
0.09
-0.02
-0.01
-0.01
0.05
0.00
-0.06
-0.06
-0.05
-0.08
-0.02
-0.05
0.04
-0.04
-0.04
0.05
0.07
0.15

-0.07
0.05
-0.02
0.05
0.11
0.02
-0.09
-0.12
-0.01
-0.08
0.07
-0.10
-0.09
0.00
-0.07
0.07
0.02
-0.02
-0.08
0.05
0.02
-0.01
-0.04
-0.05
-0.07
-0.06
0.01
-0.03
0.04
0.02
-0.01

-0.06
0.00
-0.11
0.08
0.02
0.05
0.00
0.08
0.02
-0.03
0.07
0.06
0.08
0.04
0.08
0.05
0.03
-0.13
0.09
0.08
0.04
0.03
-0.02
0.04
0.06
0.05
0.12
0.11
0.06
0.07
0.01



IGLLS
IGLV1-47
IGLV1-51
IGLV10-54
IGLV2-11
IGLV2-8
IGLV3-10
IGLV3-19
IGLV3-21
IGSF1
ILIR2
ILIRAP
INA

ISLR
ISM2
ITIH1
ITIH2

IVL
KLKB1
KNG1
KRT1
KRT10
KRT13
KRT14
KRT19
KRT2
KRT5
KRT79
KRT8
KRT84
KRT9

-0.04
-0.07
-0.01
-0.02
0.02
0.04
0.01
0.04
0.02
0.02
0.06
0.00
-0.03
0.08
0.09
0.05
0.00
0.07
0.01
-0.05
0.02
0.02
-0.01
0.02
0.10
0.02
0.00
0.00
0.06
0.00
0.02

0.04
-0.03
-0.01

0.00

0.06

0.07

0.01
-0.03
-0.02

0.01

0.01

0.09
-0.03
-0.01
-0.01
-0.08
-0.08
-0.04
-0.08
-0.05

0.00

0.01

0.02

0.01

0.00

0.03
-0.02

0.01

0.04

0.02

0.03

0.00
0.02
0.08
0.02
0.09
0.09
0.02
0.05
-0.03
-0.10
0.03
-0.02
0.04
0.03
-0.01
0.07
0.00
0.01
0.02
0.04
-0.07
-0.05
0.01
-0.04
-0.03
-0.06
0.02
-0.03
-0.02
-0.01
-0.09

0.05
0.01
0.03
0.00
-0.02
-0.03
-0.01
0.03
0.05
0.00
0.03
0.01
-0.03
0.03
-0.04
0.02
0.01
-0.07
-0.02
0.03
-0.05
-0.02
-0.05
-0.04
0.00
-0.03
-0.02
0.12
-0.02
-0.02
-0.02

-0.02
-0.03
0.04
0.01
0.07
-0.02
0.01
0.01
0.04
-0.03
-0.09
-0.02
-0.02
-0.01
0.00
0.00
0.01
0.07
0.03
-0.01
0.05
0.06
0.03
0.05
0.01
0.02
0.03
0.05
-0.11
-0.05
-0.01

0.00
-0.05
0.06
0.05
-0.02
-0.02
-0.05
0.02
-0.02
0.06
-0.07
0.06
0.00
-0.03
-0.03
0.07
0.06
0.00
0.01
0.08
-0.03
-0.04
0.06
-0.04
0.01
-0.03
-0.04
-0.05
-0.01
0.02
-0.05
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-0.06
0.05
-0.04
0.04
-0.05
0.00
-0.07
-0.04
-0.01
-0.04
0.02
0.01
0.07
0.05
0.06
0.03
0.07
0.03
0.04
0.10
-0.03
-0.01
0.00
-0.01
-0.04
-0.01
0.07
0.05
0.00
-0.12
0.03

-0.09
-0.07
-0.05
0.01
0.05
-0.07
0.00
-0.01
0.03
-0.07
-0.06
0.03
-0.05
0.04
-0.01
0.06
0.03
-0.02
0.05
-0.04
0.06
0.05
0.10
0.03
0.01
0.10
-0.02
0.09
0.03
-0.04
0.08

-0.04
-0.02
-0.09
-0.06
-0.08
-0.01
0.02
0.07
-0.02
0.07
0.00
0.04
0.07
0.02
-0.03
0.04
0.05
-0.03
-0.05
-0.03
-0.09
-0.10
-0.08
-0.09
0.01
-0.09
-0.07
-0.01
0.00
-0.06
-0.04

0.11
0.04
-0.05
-0.09
-0.02
0.04
-0.02
-0.05
0.09
0.02
-0.02
0.01
-0.04
-0.02
0.05
-0.03
0.01
0.04
0.01
0.04
0.04
0.03
0.00
0.05
0.00
0.05
-0.08
-0.08
0.01
0.16
0.03

0.10
-0.01
0.05
-0.06
0.00
0.01
-0.03
0.00
0.01
-0.01
-0.05
-0.06
0.07
-0.08
-0.06
-0.03
-0.06
0.01
-0.07
0.03
0.09
0.10
-0.01
0.09
0.04
0.04
0.00
-0.02
0.06
-0.05
0.01

0.03
0.05
0.01
0.05
0.01
-0.02
0.02
-0.10
0.04
0.00
0.04
0.05
-0.06
0.01
0.02
-0.01
0.02
0.01
0.03
0.08
0.07
0.09
0.07
0.09
0.01
0.06
-0.09
0.05
0.04
-0.01
0.06



LAMB1
LAMC1
LBP
LCN2
LCP1
LDHA
LDHB
LGALS1

LGALS3BP

LOX
LRG1
LTBP2
LUM
LYPD3
LYVE1
LYZ
MAN1A1l
MARCKS
MASP2
MATN2
MEP1A
MFAP4
MIF
MMP2
MSN
MUC1
MUC13
MUC16
MUC2
MUCS5AC
MUC5B

0.07
0.09
-0.01
0.09
0.08
0.10
0.09
0.10
0.07
0.09
0.00
0.05
0.07
0.05
-0.05
0.07
0.00
0.07
0.01
0.06
0.02
0.00
0.07
0.11
0.07
0.06
0.00
0.04
0.03
0.02
0.05

-0.03
0.04
-0.10
0.04
-0.03
-0.05
-0.04
-0.01
0.06
-0.02
-0.10
0.04
0.07
-0.02
0.00
-0.05
0.02
-0.05
-0.06
-0.01
0.02
-0.01
0.01
-0.03
0.00
-0.07
-0.03
-0.07
-0.03
0.01
-0.03

0.02
-0.03
-0.01

0.04

0.05

0.03
-0.01

0.04
-0.02
-0.05

0.04

0.06

0.09
-0.06

0.01

0.03
-0.12

0.00
-0.03

0.02
-0.08

0.00

0.02

0.04

0.05
-0.05
-0.13

0.00
-0.04
-0.11

0.01

0.07
0.02
0.02
0.04
0.08
0.04
0.02
0.04
-0.01
0.04
-0.04
0.03
-0.03
-0.07
0.00
0.03
-0.04
0.02
-0.03
0.09
0.00
0.07
-0.03
-0.02
-0.01
0.00
-0.03
-0.03
-0.05
-0.08
-0.07

0.03
0.01
-0.03
-0.05
-0.07
-0.04
-0.04
-0.02
0.05
0.03
0.01
0.06
0.00
0.06
-0.03
0.05
-0.01
0.02
0.01
-0.03
0.08
0.04
-0.05
0.00
-0.04
0.06
0.00
0.09
0.00
0.00
-0.04

0.02
-0.07
-0.02
-0.01

0.06
-0.01

0.08

0.04

0.02
-0.03

0.02

0.02
-0.06
-0.03

0.15
-0.01
-0.01

0.04

0.04

0.04

0.06

0.04

0.01
-0.03

0.00

0.00
-0.01

0.04

0.01
-0.03

0.03
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0.00
0.05
0.05
0.00
-0.04
0.00
-0.02
0.03
0.06
-0.05
0.03
-0.01
0.03
-0.05
-0.01
-0.07
-0.01
-0.02
0.08
0.03
-0.10
0.05
0.02
-0.01
-0.09
-0.02
0.00
0.00
0.08
0.06
0.05

0.00
-0.01
-0.01
-0.04

0.01
-0.03
-0.04

0.05

0.01
-0.04

0.02
-0.02

0.00

0.09
-0.03
-0.01

0.01
-0.10

0.09

0.04
-0.02
-0.05

0.01

0.07

0.08
-0.01
-0.02
-0.01
-0.15
-0.06

0.00

0.03
0.05
0.05
-0.02
-0.03
0.02
-0.04
-0.01
-0.06
0.05
0.10
0.03
-0.02
0.07
0.01
0.01
-0.05
-0.04
-0.01
-0.05
-0.02
0.03
0.06
-0.03
-0.03
-0.01
-0.07
-0.03
0.00
-0.04
-0.09

-0.01
0.01
0.04
0.07
0.00

-0.04
0.06
0.01
0.00
0.02
0.05
0.01
0.01
0.02
0.05

-0.03

-0.05

-0.06
0.08

-0.03

-0.04
0.02
0.00
0.00

-0.04

-0.02

-0.06

-0.03
0.01

-0.03

-0.07

0.07
0.06
0.00
0.09
0.03
0.00
-0.05
-0.06
0.01
-0.02
0.06
0.02
0.01
-0.02
-0.03
0.06
-0.05
0.01
-0.04
0.06
-0.06
-0.01
0.05
0.02
0.04
0.03
-0.02
-0.10
-0.02
-0.01
-0.06

-0.02
-0.06
-0.06
-0.03
-0.03
0.00
-0.02
0.03
0.00
0.05
-0.02
-0.06
-0.01
0.02
-0.01
0.04
-0.08
0.05
0.01
0.03
-0.07
-0.04
-0.05
-0.05
0.02
0.11
-0.04
0.00
0.04
-0.01
0.02



MYDGF
MYL6
NID1
NID2
NOTUM
NPC2
NT5E
NUCB1
OGN
OLFML3
ORM1
ORM2
P4HB
PAPLN
PCOLCE
PDIA3
PFN1
PGAM1
PGK1
PGLYRP2
P116
PIGR
PLG
PLOD1
PLS3
PLTP
PON1
POSTN
POTEI
PPIA
PPIAL4A

0.03
0.00
0.07
0.08
-0.02
0.09
0.00
0.11
0.02
0.06
0.03
0.00
0.09
0.06
0.04
0.03
0.06
0.10
0.09
0.03
0.00
0.03
-0.02
0.00
0.05
0.03
-0.05
0.02
0.00
0.06
0.00

0.02
0.04
0.00
0.04
0.03
0.03
0.05
0.01
0.02
0.05
-0.09
-0.08
0.02
-0.01
0.07
0.03
-0.01
-0.02
-0.02
-0.04
0.00
0.08
-0.13
0.01
-0.04
-0.08
-0.06
0.06
-0.02
-0.03
0.00

-0.03
0.01
0.00
0.06
0.01
0.05

-0.07

-0.03

-0.02

-0.02
0.06
0.06
0.01
0.10

-0.03
0.04
0.05
0.08
0.07

-0.02
0.03
0.03

-0.02
0.00
0.02

-0.03
0.00

-0.09
0.02

-0.02
0.01

0.08
0.02
-0.01
-0.02
-0.04
-0.05
0.00
0.02
-0.05
0.08
-0.05
-0.06
0.03
-0.01
0.10
-0.06
0.01
0.02
0.00
0.04
-0.03
-0.05
0.02
0.12
0.06
0.09
0.03
0.06
0.01
0.04
0.06

0.02
0.02
-0.05
0.03
0.01
-0.06
-0.05
-0.06
0.12
0.02
-0.05
-0.03
-0.03
-0.05
0.02
0.02
-0.06
-0.04
-0.04
0.03
0.01
0.00
0.06
-0.01
0.00
-0.04
-0.08
-0.02
0.03
0.01
-0.01

0.02
-0.07
-0.01

0.02

0.06

0.03

0.09
-0.07
-0.05
-0.01
-0.01

0.01
-0.03
-0.05

0.05
-0.03

0.11

0.01
-0.05

0.07

0.08

0.03

0.04
-0.05

0.01
-0.03

0.00

0.00
-0.03

0.03
-0.06
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-0.02
-0.02
0.04
0.01
0.04
-0.02
-0.06
0.01
-0.04
0.03
-0.03
-0.04
-0.03
-0.03
0.05
-0.01
0.01
-0.03
0.02
-0.01
0.10
0.03
0.04
0.02
-0.07
-0.05
-0.03
0.03
0.12
-0.03
0.01

0.01
0.06
-0.03
0.01
-0.09
-0.01
-0.03
0.01
0.06
0.05
0.00
0.01
0.03
0.02
-0.01
0.10
0.00
0.02
0.05
0.04
0.08
0.02
0.02
0.00
-0.07
-0.04
0.09
-0.02
0.00
-0.06
-0.05

-0.02
0.02
-0.13
-0.01
-0.06
0.01
0.04
0.02
0.01
0.05
0.09
0.07
0.02
0.00
-0.06
0.01
0.01
0.02
-0.03
-0.05
-0.04
0.10
-0.01
0.03
-0.06
-0.04
-0.03
-0.02
0.07
0.01
-0.04

0.00
0.07
0.05
-0.06
0.03
-0.01
0.00
0.01
-0.01
0.05
-0.01
-0.01
-0.05
-0.05
-0.04
0.05
0.01
-0.05
0.00
-0.07
0.00
0.04
0.07
0.04
0.07
-0.01
0.00
0.02
-0.16
0.10
0.05

0.13
-0.08
-0.02

0.01

0.03
-0.05
-0.09
-0.01

0.01
-0.10

0.02

0.05

0.04

0.04
-0.02

0.05
-0.03

0.02
-0.04
-0.09

0.02
-0.04

0.00
-0.09
-0.10

0.07
-0.01

0.04

0.00
-0.08
-0.12

-0.03
-0.09
0.01
-0.09
0.09
0.01
0.06
0.02
-0.02
-0.03
-0.07
0.00
-0.02
-0.01
-0.03
0.07
-0.01
-0.03
-0.03
-0.07
0.01
0.01
0.00
0.14
0.01
-0.03
-0.06
-0.04
0.07
0.00
0.09



PRDX1
PRDX2
PRDX6
PRG2
PRL
PROCR
PROS1
PRSS8
PSAP
PSG1
PSG9
PTGDS
PTMA
PVR

PZP
QSOX1
RBP4
RCN1
S100A11
S100A6
S100A8
S100A9
SCGB1A1
SCGB3A1
SCGB3A2
SCUBE2
SDF4
SERPINA2
SERPINA3
SERPINA4
SERPINAG

-0.02
0.03
0.00
0.04
0.07
0.00
0.03
0.05
0.09
0.06
0.00
0.04

-0.05
0.03
0.00
0.04

-0.02
0.03
0.00
0.02
0.07
0.08

-0.01
0.02
0.01
0.04

-0.01
0.00
0.01

-0.06
0.03

0.00
-0.03
0.00
-0.01
0.05
0.03
-0.06
0.03
0.00
-0.06
0.03
0.05
0.00
0.02
-0.02
-0.04
-0.08
0.06
0.03
-0.03
-0.05
-0.06
0.06
-0.07
-0.10
0.02
0.05
-0.01
-0.06
-0.06
-0.05

-0.02
-0.06
0.02
0.02
0.06
0.03
-0.06
-0.06
0.04
-0.06
-0.04
0.01
0.00
0.05
0.02
-0.10
-0.04
-0.02
-0.07
0.08
0.06
0.06
0.02
-0.08
0.03
-0.06
-0.03
0.04
0.06
-0.04
-0.03

-0.03
0.10
0.01

-0.03
0.00
0.00

-0.02

-0.07
0.04
0.00
0.10

-0.06
0.07

-0.05

-0.10

-0.07
0.00
0.04
0.03

-0.04
0.01
0.03

-0.06

-0.06

-0.05

-0.01
0.04
0.01
0.01
0.03
0.02

-0.09
-0.04
-0.05
0.04
-0.06
0.05
-0.09
-0.05
-0.01
0.06
0.00
-0.05
-0.12
0.03
0.00
0.07
0.00
0.05
-0.11
-0.04
-0.08
-0.05
0.07
-0.05
0.04
0.08
-0.04
-0.04
0.02
-0.03
0.11

0.04
0.04
0.01
0.08
-0.06
-0.04
-0.07
-0.01
0.04
0.01
0.00
0.08
-0.03
-0.01
0.05
-0.03
0.04
0.00
0.02
0.00
0.07
0.09
-0.02
-0.04
0.02
-0.07
0.11
-0.04
-0.02
0.08
0.05
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-0.07
0.03
0.01
0.08
0.04
0.06

-0.01

-0.02

-0.06

-0.07

-0.09
0.06

-0.01

-0.02
0.06
0.03

-0.05
0.02
0.04
0.01

-0.01
0.00
0.08
0.06
0.04

-0.02

-0.06
0.03
0.06
0.06
0.02

-0.01
-0.07
-0.05
-0.01
-0.06
-0.02
0.02
0.03
0.04
-0.03
0.06
-0.08
-0.04
0.10
-0.01
0.04
-0.04
0.05
0.01
0.08
0.01
-0.01
-0.03
-0.03
-0.07
0.02
0.02
-0.08
0.04
0.06
0.02

0.01
-0.02
0.12
-0.12
-0.08
-0.03
-0.04
-0.02
-0.01
-0.04
-0.05
-0.08
-0.02
-0.02
0.11
-0.02
0.11
0.12
-0.09
-0.02
-0.01
0.04
-0.07
-0.05
0.01
0.01
0.00
0.03
-0.02
-0.08
0.06

-0.03
0.03
0.03
0.04

-0.05
0.13

-0.06
0.01

-0.06
0.04
0.11
0.01
0.00
0.08

-0.13
0.04
0.00

-0.01

-0.02
0.11

-0.01

-0.04
0.02

-0.03
0.06
0.03
0.06
0.07
0.01
0.04
0.09

0.03
0.04
-0.04
0.03
0.03
0.01
-0.02
-0.06
-0.04
0.10
-0.05
0.00
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0.04
0.05
0.01
0.01
0.02



0.04
-0.05
-0.13

0.01
-0.04

0.07

0.01

0.00
-0.01
-0.03
-0.07
-0.09

0.04
-0.02

0.04

0.01
-0.04

0.03

0.00
-0.06

0.06

0.01
-0.01

0.02

0.06
-0.04
-0.06
-0.19
-0.09
-0.03

0.04

-0.08
0.04
-0.04
-0.06
-0.01
-0.09
-0.03
0.06
-0.02
0.03
0.04
0.02
0.01
0.11
-0.03
-0.04
0.10
-0.03
0.04
0.07
0.01
0.03
0.11
0.01
0.08
-0.03
0.04
0.01
-0.13
0.00
0.04

-0.09
-0.09
0.02
0.03
-0.04
-0.02
0.03
-0.04
0.00
0.02
0.05
0.02
-0.04
-0.01
-0.03
0.03
-0.02
0.08
-0.04
-0.01
0.07
0.02
-0.06
0.02
0.01
0.05
0.04
0.09
0.04
0.00
0.00

0.01
0.01
-0.06
-0.04
0.05
0.04
0.01
0.03
0.02
-0.04
-0.06
0.03
0.07
0.07
0.02
0.01
0.04
-0.03
0.04
0.05
0.07
0.05
-0.05
0.00
-0.11
0.01
0.00
-0.06
0.01
-0.04
0.04

-0.01
0.06
-0.03
0.00
0.00
-0.10
-0.06
0.05
0.00
0.02
-0.02
-0.06
-0.06
0.00
-0.01
-0.01
0.00
-0.01
0.04
0.02
0.00
0.00
-0.04
0.00
-0.03
0.01
-0.01
-0.01
-0.02
0.00
-0.07

0.02
-0.01
0.01
-0.01
-0.01
0.04
-0.09
-0.03
0.01
0.05
0.02
0.00
-0.03
-0.03
-0.06
0.07
0.00
0.01
0.00
-0.07
-0.01
-0.03
0.02
-0.07
0.07
0.03
-0.03
-0.05
0.05
-0.02
-0.06

0.09
0.08
0.00
-0.08
-0.02
0.05
-0.01
0.06
0.08
-0.05
0.01
0.04
0.05
0.02
-0.01
0.03
0.01
-0.06
0.00
0.03
0.06
0.02
-0.01
-0.06
0.04
0.01
0.03
0.01
0.00
0.02
-0.05

55

0.02
0.01
-0.02
0.03
-0.01
0.06
-0.08
0.00
-0.02
-0.05
0.01
-0.02
0.03
0.10
-0.02
-0.01
-0.01
0.03
0.08
-0.05
0.03
0.02
0.00
-0.04
0.02
-0.07
-0.05
0.03
0.15
0.02
-0.04

-0.03
-0.10
-0.06
-0.02
0.00
0.01
-0.07
-0.06
0.09
0.00
0.02
-0.04
-0.06
-0.05
-0.02
-0.11
-0.02
-0.01
0.09
0.05
0.00
0.00
0.00
0.03
0.00
0.05
-0.05
-0.01
-0.03
-0.04
0.04

0.00
-0.03
-0.02

0.09
-0.04
-0.04

0.05
-0.05

0.03
-0.04

0.00

0.03

0.00
-0.06

0.00

0.06
-0.09

0.07
-0.04

0.04

0.00

0.03

0.06

0.06

0.04

0.05

0.00

0.04

0.01

0.05

0.01

-0.09
0.03
-0.06
-0.04
-0.01
-0.02
-0.04
-0.02
0.00
-0.10
-0.01
-0.08
-0.05
-0.08
0.01
-0.04
-0.02
0.02
-0.04
0.00
0.01
0.04
0.02
0.00
-0.03
0.07
0.10
-0.06
-0.01
0.05
-0.01

-0.10
-0.03
0.05
-0.01
-0.05
0.14
-0.02
0.03
0.03
-0.01
0.02
-0.01
-0.02
-0.04
-0.01
-0.03
-0.03
-0.11
-0.07
-0.02
0.00
0.02
-0.04
-0.01
0.02
0.06
0.03
0.03
-0.01
0.00
-0.03

0.03
0.01
-0.02
-0.01
-0.03
-0.02
0.02
-0.02
0.01
-0.02
-0.01
0.05
-0.03
0.00
-0.01
-0.02
0.05
0.08
0.02
-0.03
-0.01
-0.02
0.06
0.02
0.00
0.16
0.08
-0.01
0.05
-0.05
-0.01



0.04
-0.06
0.01
0.09
-0.03
0.00
0.02
0.00
0.06
0.00
0.01
0.00
-0.03
0.13
-0.06
0.00
0.03
-0.09
0.02
-0.01
-0.02
0.01
-0.06
0.00
0.01
-0.03
-0.03
0.01
0.02
0.03
0.01

-0.01
-0.04
0.00
-0.09
0.04
-0.08
0.03
-0.01
0.01
0.07
-0.07
-0.03
-0.04
0.05
0.03
0.04
0.01
0.02
0.00
0.10
0.11
-0.01
0.02
0.01
0.07
0.08
-0.07
-0.02
-0.03
-0.03
-0.05

-0.04
0.09
-0.04
0.08
-0.05
0.03
-0.04
-0.01
0.08
-0.07
0.02
-0.04
0.05
-0.03
0.05
0.04
0.09
0.03
0.09
0.00
0.00
0.01
0.05
0.02
0.02
-0.03
-0.05
-0.06
0.04
-0.08
-0.03

0.01
0.05
0.06
-0.03
0.04
0.00
0.02
0.00
0.02
-0.07
0.00
0.00
0.02
0.06
-0.06
-0.02
0.01
0.00
0.07
-0.01
0.04
-0.02
0.06
0.02
0.01
0.05
0.03
0.13
-0.08
-0.03
-0.05

0.02
0.02
-0.07
-0.04
-0.02
0.07
-0.01
0.00
0.01
-0.02
-0.05
-0.02
-0.05
0.04
-0.05
0.00
0.01
-0.03
0.00
-0.13
-0.07
-0.07
-0.08
-0.03
0.01
0.03
-0.10
-0.05
0.03
0.07
-0.07

-0.07
-0.03
-0.04
-0.05
-0.04
-0.01
-0.07
-0.01
-0.14
-0.03
0.00
-0.01
0.02
0.01
-0.09
0.05
0.03
-0.01
0.07
0.03
0.06
0.07
0.00
-0.04
-0.02
0.02
-0.01
0.01
0.04
-0.04
-0.02

-0.06
0.00
-0.06
-0.07
0.00
-0.03
-0.06
-0.03
0.00
-0.02
-0.05
0.13
0.03
0.03
0.02
-0.02
0.03
-0.05
0.00
0.01
0.04
0.00
0.04
-0.03
0.13
0.06
0.08
-0.04
0.01
0.09
0.07
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-0.01
0.02
0.06

-0.03

-0.02

-0.01

-0.02
0.01
0.00
0.04
0.06

-0.09
0.00
0.03
0.01
0.03
0.01

-0.02
0.00

-0.04
0.01
0.05
0.05
0.01

-0.04
0.03
0.00

-0.02

-0.01
0.00
0.10

0.02
0.01
0.06
0.01
0.02
0.11
0.02
0.06
0.02
-0.02
0.01
0.09
-0.04
0.04
0.00
0.07
0.08
-0.05
0.00
-0.06
-0.06
0.10
-0.03
-0.02
-0.06
0.00
0.01
-0.10
-0.02
0.05
0.00

-0.08
-0.02
-0.07
-0.01
0.02
0.00
-0.03
0.00
0.06
-0.06
0.00
-0.06
-0.03
0.01
0.04
0.03
0.02
0.05
0.07
0.10
0.06
-0.09
-0.01
0.00
0.10
0.07
0.04
0.01
0.02
-0.04
0.08

-0.05
-0.02
-0.03
0.03
-0.11
0.04
0.03
0.02
-0.03
0.02
-0.03
-0.03
0.04
0.05
-0.01
0.07
0.00
0.00
-0.06
0.04
-0.09
0.00
-0.09
0.03
0.12
0.08
-0.03
0.06
0.06
-0.04
-0.05

0.18
0.08
-0.01
-0.04
0.04
-0.01
0.04
0.01
-0.03
-0.01
0.06
0.10
0.02
-0.04
0.02
-0.01
-0.07
0.01
0.00
0.03
0.03
0.03
-0.06
-0.06
-0.02
-0.04
-0.05
0.07
0.00
0.06
0.05

0.08
-0.04
-0.05

0.07
-0.02

0.05
-0.07
-0.01
-0.03

0.12

0.08

0.01
-0.03

0.03
-0.02
-0.02

0.00
-0.05
-0.03

0.02

0.04

0.04
-0.08
-0.01
-0.10

0.10
-0.10
-0.03
-0.04
-0.03

0.00



-0.03
0.00
0.01
0.01
0.00
0.02

-0.02

-0.03

-0.01
0.09

-0.09

-0.10

-0.09

-0.08

-0.01
0.02

-0.05
0.00
0.02

-0.05
0.02
0.00

0.03
0.08
0.07
0.02
0.01
0.03
-0.01
-0.04
0.08
-0.09
-0.08
-0.06
-0.02
-0.07
0.00
-0.02
0.05
-0.02
0.10
0.04
-0.01
0.06

0.01

0.05

0.09
-0.05
-0.05
-0.01
-0.09
-0.04
-0.01
-0.11
-0.03
-0.01
-0.03
-0.02

0.03

0.00
-0.07
-0.07

0.06
-0.05
-0.05
-0.05

-0.02
-0.06
-0.01
-0.04
-0.07
0.05
0.01
0.15
0.09
0.07
-0.02
0.01
-0.07
0.00
-0.08
0.02
0.07
0.01
0.01
-0.03
-0.02
-0.07

0.07
-0.05
0.03
0.03
-0.03
0.05
0.06
-0.02
0.05
0.04
0.04
0.11
-0.03
-0.02
-0.07
-0.08
-0.02
0.09
0.03
0.03
-0.02
0.03

0.03
-0.05
0.03
0.03
0.02
0.04
0.05
0.00
0.04
0.12
0.00
-0.03
-0.02
0.16
0.03
-0.08
-0.03
-0.04
0.03
0.01
0.05
0.03

0.05
0.04
0.07
-0.01
-0.04
0.01
-0.05
0.02
0.07
-0.02
-0.10
0.01
-0.09
0.01
0.02
0.05
-0.07
0.05
0.00
0.01
0.01
0.01
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-0.03
0.03
-0.09
0.06
0.01
-0.01
-0.05
0.02
0.00
-0.05
-0.05
0.07
-0.01
-0.09
0.06
-0.07
0.01
-0.03
-0.04
0.01
0.02
-0.01

-0.11
0.03
0.00

-0.04

-0.05
0.06
0.17
0.00
0.05

-0.05
0.05

-0.02

-0.09
0.06

-0.07

-0.05
0.09

-0.01
0.00

-0.04
0.01

-0.03

-0.10
0.04
-0.06
-0.02
-0.03
0.02
0.04
0.00
0.10
-0.08
0.03
-0.01
-0.04
-0.14
0.00
0.05
0.03
0.03
0.04
0.01
0.00
0.02

-0.03
0.02
-0.02
-0.04
0.03
0.03
-0.06
-0.09
0.06
0.01
0.04
-0.01
-0.04
-0.10
0.09
-0.06
-0.02
-0.01
0.01
0.00
0.00
-0.04

0.04
0.01
-0.01
-0.04
0.03
0.05
-0.03
-0.08
0.05
0.00
0.04
-0.03
-0.05
0.07
0.01
0.00
0.01
0.04
-0.08
0.07
0.04
-0.04

-0.06
0.00
0.05

-0.01
0.01

-0.02
0.04
0.02
0.01
0.01

-0.01
0.17

-0.02
0.08
0.04

-0.03
0.08
0.03
0.03
0.07
0.02

-0.03



PC26 PC27 PC28 PC29 PC30 PC31 PC32

-0.09 0.03 0.04 0.03 0.04 0.05 0.26
0.02 -0.02 -0.03 -0.01 -0.10 -0.03 -0.04
0.00 -0.03 -0.01 0.00 -0.03 -0.01 -0.01
0.03 -0.07 -0.09 -0.06 0.03 0.00 0.27
0.08 -0.05 -0.10 -0.02 0.07 -0.06 0.08
0.03 0.06 -0.06 0.00 -0.02 -0.04 0.05
0.06 -0.05 -0.11 0.04 0.00 0.02 0.12
0.09 0.08 -0.06 0.02 0.01 0.04 0.11

-0.06 -0.11 -0.01 0.00 -0.01 -0.07 0.03

-0.06 0.04 0.01 0.00 0.01 -0.02 -0.02
0.00 0.05 0.05 -0.07 -0.03 -0.01 -0.34

-0.06 -0.03 -0.03 -0.02 0.04 -0.04 0.07
0.06 0.00 -0.04 0.07 0.01 0.00 0.10

-0.02 0.01 0.11 -0.03 0.03 0.01 0.39

-0.01 0.01 0.02 -0.03 -0.03 -0.03 -0.11

-0.11 0.05 0.00 -0.02 -0.08 -0.11 0.13

-0.09 0.03 -0.03 0.02 -0.04 -0.03 -0.15

-0.03 0.04 0.04 -0.06 -0.01 -0.03 -0.34

-0.01 -0.01 -0.02 0.01 0.00 0.00 0.19

-0.13 -0.04 0.01 0.13 0.03 -0.06 -0.02
0.03 0.02 0.05 -0.01 0.15 0.00 -0.11
0.01 -0.02 0.01 0.00 -0.01 -0.01 0.23

-0.11 0.05 -0.07 -0.09 0.02 -0.02 0.18

-0.04 -0.05 0.05 0.03 0.02 0.04 0.14

-0.05 -0.03 0.02 0.01 -0.01 0.00 0.14
0.06 0.04 0.06 0.04 -0.01 -0.01 0.12

-0.08 -0.04 0.03 -0.09 0.08 0.01 0.04
0.01 -0.01 0.00 -0.01 0.02 0.03 0.02

-0.05 0.03 0.04 -0.03 -0.04 -0.01 -0.18

58



-0.05
0.00
0.09
0.01

-0.02

-0.03

-0.05
0.01

-0.02
0.00
0.02

-0.05
0.01

-0.04
0.01
0.00

-0.01

-0.03

-0.02
0.04
0.10

-0.02
0.04

-0.02

-0.17

-0.01
0.00
0.03
0.02
0.00
0.00

-0.01
0.04
-0.03
-0.09
0.02
0.06
0.05
0.07
0.00
0.03
-0.10
-0.02
-0.03
-0.05
0.02
-0.01
-0.05
-0.03
-0.06
-0.05
-0.05
0.04
0.12
0.02
-0.03
0.01
0.00
0.05
-0.03
-0.05
0.00

-0.02
0.04
0.04

-0.01
0.01

-0.02
0.01
0.03

-0.01
0.03
0.00

-0.04
0.03

-0.02
0.07
0.01
0.02

-0.01
0.02
0.01
0.05

-0.06

-0.07

-0.04

-0.07
0.01
0.01
0.03

-0.06

-0.01

-0.07

-0.01
-0.02
0.03
-0.10
-0.01
0.00
-0.04
-0.02
-0.01
0.13
-0.02
0.04
-0.01
-0.03
-0.02
-0.14
-0.11
0.11
-0.07
0.00
0.03
0.08
-0.03
0.02
0.08
-0.01
0.02
-0.05
-0.02
-0.03
0.01

-0.08
-0.07
0.01
-0.03
-0.07
0.02
0.03
-0.01
-0.02
0.03
-0.09
-0.02
-0.02
0.04
-0.06
-0.13
-0.10
-0.03
-0.08
-0.18
0.12
0.07
0.02
0.04
0.03
-0.02
0.00
0.01
0.03
0.01
0.03

0.00
0.02
0.04
-0.03
0.02
0.03
-0.05
0.10
0.02
-0.15
0.01
0.01
-0.01
-0.14
0.03
-0.07
-0.02
0.07
-0.07
0.09
-0.05
0.02
0.09
0.01
-0.03
0.01
0.06
0.14
0.01
-0.14
-0.05

0.07
-0.11
0.02
0.00
0.03
0.01
0.00
0.02
0.00
-0.02
-0.03
0.03
-0.03
0.03
0.03
0.03
-0.03
0.00
0.01
-0.01
0.02
0.00
0.00
-0.01
0.03
0.01
0.00
0.02
-0.01
-0.01
-0.03
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-0.05
-0.03
0.05
0.09
-0.11
0.01
0.03
0.06
0.00
0.04
0.00
0.01
0.08
-0.02
0.03
-0.01
0.01
0.00
0.03
0.04
0.00
0.11
0.09
0.08
-0.02
0.00
-0.05
0.02
-0.02
0.04
-0.02

0.00
0.02
-0.03
0.04
-0.03
0.06
0.04
-0.01
0.04
-0.07
0.01
-0.03
0.01
0.04
-0.04
0.06
-0.01
0.04
-0.10
0.02
0.02
-0.15
-0.02
0.00
-0.01
0.00
-0.02
-0.04
0.01
-0.04
0.05

-0.01
-0.01
-0.08
-0.17
0.00
0.09
0.08
0.13
-0.03
0.12
0.05
-0.04
0.06
0.02
-0.12
-0.05
-0.07
-0.05
-0.05
0.05
-0.04
-0.01
0.03
-0.10
-0.08
-0.01
-0.08
-0.01
0.00
0.05
0.06

0.00
-0.01
-0.02
-0.01
-0.10
-0.09

0.04

0.03
-0.08

0.00

0.02
-0.02
-0.02
-0.17

0.14
-0.03

0.02

0.01

0.00

0.05

0.05
-0.08
-0.12
-0.09
-0.03
-0.05
-0.02
-0.02
-0.01
-0.05

0.07

0.02
0.04
-0.04
-0.07
-0.02
-0.01
0.06
0.12
0.02
-0.01
0.00
-0.07
0.04
0.01
-0.06
0.00
0.03
0.00
-0.01
-0.04
-0.03
-0.01
0.03
-0.03
0.09
-0.04
-0.01
0.01
-0.04
-0.02
0.01

0.05
0.13
-0.01
-0.02
0.03
-0.03
-0.03
-0.01
-0.02
-0.04
0.00
0.05
-0.01
0.02
-0.04
-0.06
0.05
-0.01
0.02
-0.11
0.08
0.00
-0.02
-0.06
0.08
0.09
-0.04
0.00
0.05
0.00
0.02

0.02
-0.02
0.00
-0.01
0.00
0.02
0.01
0.00
0.00
0.01
0.01
-0.01
0.00
0.00
-0.02
-0.01
0.00
0.01
0.02
0.01
0.00
0.04
0.02
0.00
-0.05
0.00
-0.01
-0.02
0.01
0.02
0.01
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0.00
-0.03
0.02
-0.08
-0.01
-0.07
-0.03
0.06
0.00
0.02
0.00
-0.05
-0.02
0.01
-0.06
0.07
-0.07
0.03
0.03
0.00
0.04
0.09
0.01
-0.08
-0.05
-0.02
-0.11
0.00
-0.05
0.00
-0.03

-0.06
-0.01
-0.03
0.00
-0.01
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EXPLAINED PCA VARIANCE

PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 PC11 PC12
Individual 0.13 0.09 0.08 0.06 0.05 0.05 0.05 0.04 0.04 0.03 0.03 0.03
Cumulative 0.13 0.22 0.29 0.36 0.41 0.46 0.51 0.55 0.58 0.62 0.65 0.68
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PC13 PC14 PC15 PC16 PC17 PC18 PC19 PC20 PC21 PC22 PC23 PC24 PC25
0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01
0.70 0.73 0.75 0.78 0.80 0.82 0.84 0.85 0.87 0.89 0.90 0.92 0.93
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0.01
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0.01
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PC32

0.00
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SUPPLEMENTARY DATASET 2

MODULE 0

Pathway Total Expected Hits P.Value FDR

Translation 249 9.58 113 5.3E-101 7.41E-98
Metabolism of mMRNA 317 12.2 116 1.06E-90 7.41E-88
Metabolism of RNA 339 13 116 9.47E-87 4.42E-84
GTP hydrolysis and joining of the 60S ribosomal subunit 201 7.74 95 1.56E-85 5.46E-83
Eukaryotic Translation Initiation 209 8.04 96 5.57E-85 1.30E-82
Cap-dependent Translation Initiation 209 8.04 96 5.57E-85 1.30E-82
3' -UTR-mediated translational regulation 201 7.74 94 5.36E-84 9.40E-82
L13a-mediated translational silencing of Ceruloplasmin expression 201 7.74 94 5.36E-84 9.40E-82
Formation of a pool of free 40S subunits 189 7.27 88 5.36E-78 8.35E-76
SRP-dependent cotranslational protein targeting to membrane 204 7.85 90 3.11E-77 4.36E-75
Eukaryotic Translation Elongation 186 7.16 84 8.86E-73 1.13E-70
Nonsense Mediated Decay Independent of the Exon Junction Complex 184 7.08 83 8.46E-72 9.89E-70
Nonsense Mediated Decay Enhanced by the Exon Junction Complex 203 7.81 86 1.18E-71 1.18E-69
Nonsense-Mediated Decay 203 7.81 86 1.18E-71 1.18E-69
Peptide chain elongation 178 6.85 81 2.41E-70 2.26E-68
Eukaryotic Translation Termination 178 6.85 80 7.13E-69 6.25E-67
Influenza Viral RNA Transcription and Replication 176 6.77 79 6.67E-68 5.19E-66
Viral mRNA Translation 176 6.77 79 6.67E-68 5.19E-66
Influenza Life Cycle 180 6.93 79 6.19E-67 4.57E-65
Influenza Infection 185 7.12 79 9.10E-66 6.38E-64
Gene Expression 1090 41.8 157 2.75E-62 1.84E-60
Metabolism of proteins 689 26.5 113 1.69E-46 1.08E-44
Ribosomal scanning and start codon recognition 91 3.5 48 6.35E-45 3.87E-43
Translation initiation complex formation 92 3.54 48 1.29E-44 7.52E-43
Activation of the mRNA upon binding of the cap-binding complex and elFs, and subsequent binding to 43S 93 3.58 48 2.58E-44 1.45E-42
Switching of origins to a post-replicative state 69 2.66 42 5.91E-43 3.07E-41
Orcl removal from chromatin 69 2.66 42 5.91E-43 3.07E-41
Disease 945 36.4 126 1.45E-42 7.28E-41
Removal of licensing factors from origins 71 2.73 42 3.39E-42 1.58E-40
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Regulation of DNA replication

Assembly of the pre-replicative complex

Formation of the ternary complex, and subsequently, the 43S complex
Cell Cycle Checkpoints

Regulation of APC/C activators between G1/S and early anaphase
Activation of APC/C and APC/C:Cdc20 mediated degradation of mitotic proteins
APC/C-mediated degradation of cell cycle proteins

Regulation of mitotic cell cycle

Synthesis of DNA

DNA Replication Pre-Initiation

M/G1 Transition

APC/C:Cdc20 mediated degradation of mitotic proteins

Antigen processing: Ubiquitination & Proteasome degradation

G1/S Transition

DNA Replication

Cdc20:Phospho-APC/C mediated degradation of Cyclin A

APC/C:Cdhl mediated degradation of Cdc20 and other APC/C:Cdh1 targeted proteins in late mitosis/early G1

CDT1 association with the CDC6:0RC:origin complex
APC/C:Cdc20 mediated degradation of Securin

Class | MHC mediated antigen processing & presentation
SCF-beta-TrCP mediated degradation of Emil

S Phase

Vif-mediated degradation of APOBEC3G

CDK-mediated phosphorylation and removal of Cdcé
Autodegradation of Cdhl by Cdh1:APC/C

Vpu mediated degradation of CD4

Mitotic G1-G1/S phases

Ubiquitin Mediated Degradation of Phosphorylated Cdc25A
p53-Independent DNA Damage Response
p53-Independent G1/S DNA damage checkpoint
Regulation of activated PAK-2p34 by proteasome mediated degradation
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71
63
83
131
84
77
89
89
95
80
80
76
224
113
102
76
76
57
71
267
53
122
55
49
68
50
140
52
52
52
48

2.73
2.42
3.19
5.04
3.23
2.96
3.43
3.43
3.66
3.08
3.08
2.93
8.62
4.35
3.93
2.93
2.93
2.19
2.73
10.3
2.04

4.7
2.12
1.89
2.62
1.92
5.39

1.85

42
40
44
52
42
40
42
42
43
40
40
39
60
45
43
38
38
34
36
62
32
44
32
30
34
30
45
30
30
30
29

3.39E-42
5.28E-42
2.75E-41
1.33E-40
5.46E-38
4.60E-37
1.26E-36
1.26E-36
1.63E-36
3.47E-36
3.47E-36
7.25E-36
1.42E-35
3.63E-35
7.03E-35
2.17E-34
2.17E-34
2.19E-34
6.92E-33
7.43E-33
1.22E-32
3.54E-32
6.70E-32
6.63E-31
8.13E-31
1.60E-30
2.21E-30
8.60E-30
8.60E-30
8.60E-30
1.18E-29

1.58E-40
2.39E-40
1.21E-39
5.64E-39
2.25E-36
1.84E-35
4.76E-35
4.76E-35
6.01E-35
1.22E-34
1.22E-34
2.48E-34
4.75E-34
1.18E-33
2.24E-33
6.52E-33
6.52E-33
6.52E-33
2.02E-31
2.13E-31
3.42E-31
9.74E-31
1.81E-30
1.75E-29
2.11E-29
4.09E-29
5.54E-29
2.04E-28
2.04E-28
2.04E-28
2.76E-28



G1/S DNA Damage Checkpoints
Autodegradation of the E3 ubiquitin ligase COP1
Ubiquitin-dependent degradation of Cyclin D1
Ubiquitin-dependent degradation of Cyclin D
Stabilization of p53

Destabilization of mMRNA by AUF1 (hnRNP DO)
p53-Dependent G1/S DNA damage checkpoint
p53-Dependent G1 DNA Damage Response
Degradation of beta-catenin by the destruction complex
Signaling by Wnt

Activation of NF-kappaB in B Cells
ER-Phagosome pathway

Cross-presentation of soluble exogenous antigens (endosomes)
Mitotic M-M/G1 phases

Regulation of ornithine decarboxylase (ODC)
Regulation of Apoptosis

Cyclin A:Cdk2-associated events at S phase entry
Antigen processing-Cross presentation
SCF(Skp2)-mediated degradation of p27/p21
Cyclin E associated events during G1/S transition
Separation of Sister Chromatids

Regulation of mRNA Stability by Proteins that Bind AU-rich Elements

Mitotic Anaphase

Mitotic Metaphase and Anaphase

Cell Cycle, Mitotic

M Phase

Host Interactions of HIV factors

Cell Cycle

Downstream Signaling Events Of B Cell Receptor (BCR)
Adaptive Immune System

Signaling by the B Cell Receptor (BCR)

62
53
49
49
54
54
59
59
65
65
66
63
48
266
49
59
66
78
58
65
186
88
198
199
411
233
141
508
173
654
199

2.39
2.04
1.89
1.89
2.08
2.08
2.27
2.27

2.5

2.5
2.54
2.42
1.85
10.2
1.89
2.27
2.54

2.23

2.5
7.16
3.39
7.62
7.66
15.8
8.97
5.43
19.6
6.66
25.2
7.66

32
30
29
29
30
30
31
31
32
32
32
31
27
55
27
29
30
32
28
29
42
30
42
42
60
44
33
61
33
67
34

1.28E-29
1.92E-29
2.80E-29
2.80E-29
4.17E-29
4.17E-29
4.92E-29
4.92E-29
9.27E-29
9.27E-29
1.74E-28
7.13E-28
1.78E-26
2.56E-26
3.84E-26
4.17E-26
1.09E-25
1.30E-25
5.94E-25
1.44E-24
1.16E-21
2.81E-21
1.50E-20
1.84E-20
1.90E-20
2.10E-19
1.16E-17
1.77E-16
7.57E-15
1.47E-14
8.69E-14

2.94E-28
4.33E-28
6.13E-28
6.13E-28
8.86E-28
8.86E-28
1.02E-27
1.02E-27
1.86E-27
1.86E-27
3.44E-27
1.39E-26
3.43E-25
4.86E-25
7.18E-25
7.70E-25
1.99E-24
2.33E-24
1.05E-23
2.53E-23
2.00E-20
4.80E-20
2.53E-19
3.07E-19
3.14E-19
3.43E-18
1.88E-16
2.82E-15
1.19E-13
2.29E-13
1.34E-12



HIV Infection

Apoptosis

Immune System

Downregulation of SMAD2/3:SMAD4 transcriptional activity
Metabolism of amino acids and derivatives

APC/C:Cdc20 mediated degradation of Cyclin B

Activation of the pre-replicative complex

G2/M Checkpoints

Oxygen-dependent Proline Hydroxylation of Hypoxia-inducible Factor Alpha

Unwinding of DNA

E2F mediated regulation of DNA replication

NOD1/2 Signaling Pathway

APC-Cdc20 mediated degradation of Nek2A

TRIF-mediated TLR3/TLR4 signaling

MyD88-independent cascade

Toll Like Receptor 3 (TLR3) Cascade

Phosphorylation of the APC/C

Activation of ATR in response to replication stress

Negative regulators of RIG-I/MDAS5 signaling

Cellular responses to stress

Cellular response to hypoxia

Regulation of Hypoxia-inducible Factor (HIF) by Oxygen
Transcriptional activity of SMAD2/SMAD3:SMAD4 heterotrimer
Phosphorylation of Emil

E2F-enabled inhibition of pre-replication complex formation
Endosomal Sorting Complex Required For Transport (ESCRT)
TAK1 activates NFkB by phosphorylation and activation of IKKs complex
Activated TLR4 signalling

RIG-1/MDA5 mediated induction of IFN-alpha/beta pathways
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214
158

1140

23
190
29
32
48
20
11
35
38
31
87
88
88
25
41
33
27
27
27
43

10
28
22
100
67

8.24
6.08
43.8
0.885
7.31
1.12
1.23
1.85
0.77
0.423
1.35
1.46
1.19
3.35
3.39
3.39
0.962
1.58
1.27
1.04
1.04
1.04
1.66
0.231
0.385
1.08
0.847
3.85
2.58

35
30
85
11
27
11
11
13

11
11
10
16
16
16

11
10

Vo]

11

O O

16
13

1.41E-13
1.59E-13
1.28E-10
2.00E-10
2.75E-09
4.15E-09
1.40E-08
1.74E-08
1.87E-08
3.34E-08
4.08E-08
1.06E-07
1.30E-07
1.48E-07
1.75E-07
1.75E-07
1.92E-07
2.51E-07
2.54E-07
4.11E-07
4.11E-07
4.11E-07
4.27E-07
4.73E-07
5.66E-07
5.86E-07
8.65E-07
1.07E-06
1.19E-06

2.15E-12
2.39E-12
1.91E-09
2.94E-09
4.02E-08
6.00E-08
2.00E-07
2.47E-07
2.62E-07
4.64E-07
5.60E-07
1.44E-06
1.75E-06
1.98E-06
2.30E-06
2.30E-06
2.49E-06
3.23E-06
3.23E-06
5.10E-06
5.10E-06
5.10E-06
5.25E-06
5.76E-06
6.84E-06
7.02E-06
1.03E-05
1.27E-05
1.39E-05



MODULE 1

Pathway Total Expected Hits P.Value FDR

Rho GTPase cycle 123 2.62 61 1.10E-73 7.70E-71
Signaling by Rho GTPases 123 262 61 1.10E-73 7.70E-71
G alpha (12/13) signalling events 80 1.7 29 3.51E-29 1.64E-26
NRAGE signals death through JNK 45 0.957 23 1.53E-27 5.36E-25
Signal Transduction 1690 359 96 9.56E-27 2.68E-24
p75 NTR receptor-mediated signalling 85 1.81 26 5.61E-24 1.31E-21
Cell death signalling via NRAGE, NRIF and NADE 62 1.32 23 1.65E-23 3.31E-21
Signalling by NGF 290 6.17 38 1.47E-20 2.58E-18
Axon guidance 292 6.21 32 5.28E-15 8.23E-13
SemadD in semaphorin signaling 34 0.723 13 6.63E-14 9.29E-12
SemadD induced cell migration and growth-cone collapse 29 0.617 12 2.04E-13 2.60E-11
Semapbhorin interactions 72 153 16 1.11E-12 1.30E-10
Signaling by Robo receptor 34 0.723 12 1.97E-12 2.13E-10
Developmental Biology 417 8.87 33 2.04E-11 2.04E-09
GPVI-mediated activation cascade 33 0.702 11 3.54E-11 3.31E-09
Activation of Rac 15 0.319 8 1.95E-10 1.71E-08
Fcgamma receptor (FCGR) dependent phagocytosis 86 1.83 13 2.42E-08 1.99E-06
Smooth Muscle Contraction 25 0.532 8 2.74E-08 2.13E-06
CD28 co-stimulation 30 0.638 8 1.35E-07 9.99E-06
Hemostasis 511 109 29 7.36E-07 5.16E-05
Platelet activation, signaling and aggregation 220 468 18 7.80E-07 5.21E-05
Interleukin-3, 5 and GM-CSF signaling 51 1.08 9 9.83E-07 6.26E-05
GPCR downstream signaling 812 17.3 38 1.36E-06 8.31E-05
CD28 dependent Vavl pathway 12 0.255 5 2.85E-06 0.000166
Regulation of signaling by CBL 22 0.468 6 4.69E-06 0.000263
Regulation of actin dynamics for phagocytic cup formation 62 1.32 9 5.37E-06 0.00029
Signaling by GPCR 931 19.8 40 5.82E-06 0.000302
DCC mediated attractive signaling 14 0.298 5 6.96E-06 0.000348
Downstream signal transduction 163 3.47 14 8.17E-06 0.000395
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DAP12 signaling

Muscle contraction

DAP12 interactions

NGF signalling via TRKA from the plasma membrane
Signaling by PDGF

Costimulation by the CD28 family

Signaling by FGFR in disease

Signaling by EGFR

Signaling by EGFR in Cancer

Signaling by FGFR

Signaling by ERBB2

Cell-Cell communication

Innate Immune System

Interleukin-2 signaling

Interleukin receptor SHC signaling

Downstream signaling of activated FGFR

TGF-beta receptor signaling in EMT (epithelial to mesenchymal transition)
Regulation of PAK-2p34 activity by PS-GAP/RHG10

Nef and signal transduction

Sema4D mediated inhibition of cell attachment and migration
Antigen Activates B Cell Receptor Leading to Generation of Second Messengers
Netrin-1 signaling

Synthesis of PIPs at the plasma membrane

Axonal growth inhibition (RHOA activation)

Signaling by Interleukins

Signaling by SCF-KIT

p75NTR regulates axonogenesis

Inactivation of Cdc42 and Rac

PLCG1 events in ERBB2 signaling

Factors involved in megakaryocyte development and platelet production
GAB1 signalosome

164

52
182
207
189

68
178
179
181
162
164
143
521

42

28
150

17

o 00 N

32
49
33

116
142
10
10
38
155
106

3.49
1.11
3.87
4.4
4.02
1.45
3.79
3.81
3.85
3.45
3.49
3.04
11.1
0.893
0.595
3.19
0.362
0.0425
0.17
0.17
0.681
1.04
0.702
0.191
2.47
3.02
0.213
0.213
0.808
3.3
2.25
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8.77E-06
1.17E-05
2.88E-05
2.99E-05
4.38E-05
8.65E-05
9.61E-05
0.000102
0.000114
0.000157
0.000177
0.000214
0.000227
0.000232
0.000269
0.000325
0.000376
0.000449
0.000488
0.000488
0.000514
0.000548
0.000595

0.00072
0.000764
0.000837

0.00101

0.00101

0.00116

0.00164

0.00179

0.00041
0.00053
0.00126
0.00127
0.00181
0.00346
0.00374
0.00385
0.0042
0.00566
0.0062
0.00732
0.00758
0.00758
0.00856
0.0101
0.0115
0.0134
0.014
0.014
0.0144
0.0151
0.0161
0.0191
0.0198
0.0213
0.0249
0.0249
0.028
0.0389
0.0412



PI3K/AKT activation

Integrin alphallb beta3 signaling
Constitutive PI3K/AKT Signaling in Cancer
G-protein beta:gamma signalling

FCGR activation

Striated Muscle Contraction

Pl Metabolism

Sema3A PAK dependent Axon repulsion
Disinhibition of SNARE formation
Signaling by ERBB4

Regulation of KIT signaling

PI3K events in ERBB4 signaling

PIP3 activates AKT signaling

PI-3K cascade

PI3K/AKT Signaling in Cancer

PI3K events in ERBB2 signaling
Regulation of PLK1 Activity at G2/M Transition
Platelet Aggregation (Plug Formation)
Signaling by constitutively active EGFR
CD28 dependent PI3K/Akt signaling
Signalling to ERKs

EGFR interacts with phospholipase C-gamma
G alpha (z) signalling events

Cell-cell junction organization

Signaling by the B Cell Receptor (BCR)
Cell junction organization

GRB2 events in ERBB2 signaling

CTLAA4 inhibitory signaling

Nephrin interactions

EGFR Transactivation by Gastrin

eNOS activation

106
27
89
30
15
31
50
16

152

17
103
103
103
103
103

36
19
19
37
37
38
60
199
89
23
24
24
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2.25
0.574
1.89
0.638
0.319
0.659
1.06
0.34
0.106
3.23
0.362
2.19
2.19
2.19
2.19
2.19
0.128
0.766
0.404
0.404
0.787
0.787
0.808
1.28
4.23
1.89
0.489
0.51
0.51
0.191
0.191
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0.00179
0.00235
0.00273

0.0035
0.00355
0.00395
0.00398

0.0043
0.00431
0.00493
0.00515
0.00615
0.00615
0.00615
0.00615
0.00615
0.00637
0.00681
0.00711
0.00711
0.00751
0.00751
0.00826
0.00867
0.00965

0.0114

0.0122

0.0137

0.0137

0.0147

0.0147

0.0412
0.0532
0.0608
0.0766
0.0766
0.0833
0.0833
0.0875
0.0875
0.0988
0.102
0.113
0.113
0.113
0.113
0.113
0.116
0.122
0.125
0.125
0.128
0.128
0.14
0.145
0.159
0.186
0.197
0.217
0.217
0.226
0.226



SHC1 events in ERBB2 signaling

Signaling by TGF-beta Receptor Complex

COPI Mediated Transport

Golgi to ER Retrograde Transport

GP1b-IX-V activation signalling

Signalling to RAS

G beta:gamma signalling through PI3Kgamma

Role of phospholipids in phagocytosis

mTOR signalling

Tight junction interactions

PKB-mediated events

Netrin mediated repulsion signals

The role of Nef in HIV-1 replication and disease pathogenesis
Trafficking of AMPA receptors

Glutamate Binding, Activation of AMPA Receptors and Synaptic Plasticity
p38MAPK events

PECAML1 interactions

Downregulation of ERBB2:ERBB3 signaling

Downstream Signaling Events Of B Cell Receptor (BCR)
Gastrin-CREB signalling pathway via PKC and MAPK
Immune System

GRB2 events in EGFR signaling

IRS-mediated signalling

Signal transduction by L1

DAG and IP3 signaling

SHC1 events in EGFR signaling

GRB2:SOS provides linkage to MAPK signaling for Intergrins
Activation, translocation and oligomerization of BAX
Activation and oligomerization of BAK protein

25
70
10
10
10
27
27
27
29
29
30
12
31
31
31
13
13
13
173
209
1140
14
87
35
35
15
15
2

2

0.532
1.49
0.213
0.213
0.213
0.574
0.574
0.574
0.617
0.617
0.638
0.255
0.659
0.659
0.659
0.276
0.276
0.276
3.68
4.44
24.2
0.298
1.85
0.744
0.744
0.319
0.319
0.0425
0.0425
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0.0154
0.0162
0.0181
0.0181
0.0181
0.019
0.019
0.019
0.023
0.023
0.0251
0.0258
0.0274
0.0274
0.0274
0.03
0.03
0.03
0.0307
0.0336
0.0342
0.0346
0.0373
0.0375
0.0375
0.0393
0.0393
0.0421
0.0421

0.234
0.245
0.264
0.264
0.264
0.269
0.269
0.269
0.319
0.319
0.346
0.351
0.363
0.363
0.363
0.386
0.386
0.386
0.392
0.425
0.429
0.429
0.454
0.454
0.454
0.467
0.467
0.485
0.485



MODULE 2

Pathway Total Expected Hits P.Value  FDR

Unfolded Protein Response 66 0.751 9 4.34E-08 6.09E-05
Activation of Chaperones by IRElalpha 49 0.558 6 1.69E-05 0.0118
Mitochondrial Protein Import 59 0.672 6 4.97E-05 0.0135
Inflammasomes 19 0.216 4 5.28E-05 0.0135
Innate Immune System 521 593 17 5.66E-05 0.0135
Immune System 1140 13 27 7.45E-05 0.0135

Activation of Chaperones by ATF6-alpha 8 0.0911 3 7.62E-05 0.0135
Signaling by ERBB2 164 1.87 9 9.08E-05 0.0135
Interferon alpha/beta signaling 68 0.774 6 0.000111 0.0135
G2/M Transition 102 1.16 7 0.000146 0.0135
PI3K events in ERBB4 signaling 103 1.17 7 0.000155 0.0135
PIP3 activates AKT signaling 103 1.17 7 0.000155 0.0135
PI-3K cascade 103 1.17 7 0.000155 0.0135
PI3K/AKT Signaling in Cancer 103 1.17 7 0.000155 0.0135
PI3K events in ERBB2 signaling 103 1.17 7 0.000155 0.0135
Mitotic G2-G2/M phases 105 1.2 7 0.000175 0.0135
GAB1 signalosome 106 1.21 7 0.000185 0.0135
PI3K/AKT activation 106 1.21 7 0.000185 0.0135
Signaling by SCF-KIT 142 1.62 8 0.000191 0.0135
Signaling by EGFR in Cancer 181 2.06 9 0.000193 0.0135
Signaling by ERBB4 152 1.73 8 0.000305 0.0204
Nucleotide-binding domain, leucine rich repeat containing receptor (NLR) signaling pathways 55 0.626 5 0.000373 0.0238
The NLRP3 inflammasome 14 0.159 3 0.000471 0.0287
Cell Cycle 508 5.78 15 0.000497 0.029
Sema3A PAK dependent Axon repulsion 16 0.182 3 0.000713 0.0391
Downstream Signaling Events Of B Cell Receptor (BCR) 173 1.97 8 0.000726 0.0391
Polo-like kinase mediated events 4 0.0455 2 0.000756 0.0393
Trafficking and processing of endosomal TLR 17 0.194 3 0.000859 0.043
Activation of Chaperone Genes by ATF6-alpha 5 0.0569 2 0.00125 0.0605
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Cytokine Signaling in Immune system
Downstream signaling of activated FGFR
Metabolism of proteins

Activation of Chaperone Genes by XBP1(S)
Signaling by the B Cell Receptor (BCR)
Activation of PKB

Cell Cycle, Mitotic

Signaling by FGFR

Downstream signal transduction

DAP12 signaling

Post-transcriptional Silencing By Small RNAs
Centrosome maturation

Recruitment of mitotic centrosome proteins and complexes
Constitutive PI3K/AKT Signaling in Cancer
Interferon Signaling

IRS-related events

Signaling by FGFR in disease

Signaling by EGFR

eNOS activation

Small Interfering RNA (siRNA) Biogenesis
Insulin receptor signalling cascade

DAP12 interactions

Signaling by PDGF

Loss of proteins required for interphase microtubule organizationvVC-tfrom the centrosome

Loss of NIp from mitotic centrosomes

Pre-NOTCH Transcription and Translation

Intrinsic Pathway for Apoptosis

NGF signalling via TRKA from the plasma membrane
DAl mediated induction of type | IFNs

AKT phosphorylates targets in the cytosol

PERK regulated gene expression

286
150
689

46
199

411
162
163
164

86
86
89
173
90
178
179

95
182
189

65

65

12

37
207

13

13

13

3.26
1.71
7.84
0.524
2.27
0.0683
4.68
1.84
1.86
1.87
0.0797
0.979
0.979
1.01
1.97
1.02
2.03
2.04
0.102
0.102
1.08
2.07
2.15
0.74
0.74
0.137
0.421
2.36
0.148
0.148
0.148
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0.00138

0.0015
0.00155
0.00176
0.00179
0.00186
0.00214
0.00233
0.00241

0.0025
0.00259
0.00284
0.00284

0.0033
0.00337
0.00346
0.00395
0.00407
0.00437
0.00437
0.00437
0.00446
0.00548
0.00621
0.00621
0.00784
0.00834
0.00889

0.0092

0.0092

0.0092

0.0646
0.0679
0.0681
0.074
0.074
0.0746
0.0834
0.0884
0.0891
0.0899
0.0907
0.0949
0.0949
0.107
0.107
0.108
0.12
0.121
0.123
0.123
0.123
0.123
0.148
0.161
0.161
0.2
0.208
0.208
0.208
0.208
0.208



Downregulation of ERBB2:ERBB3 signaling
Tetrahydrobiopterin (BH4) synthesis, recycling, salvage and regulation
Signaling by Insulin receptor

Cyclin A/B1 associated events during G2/M transition
PI3K Cascade

t(4;14) translocations of FGFR3

Toll-Like Receptors Cascades

Interleukin-1 signaling

Activation of BAD and translocation to mitochondria
TRAF6 mediated IRF7 activation in TLR7/8 or 9 signaling
IRS-mediated signalling

GABA synthesis, release, reuptake and degradation
Cytosolic sensors of pathogen-associated DNA
Signaling by constitutively active EGFR

CD28 dependent PI3K/Akt signaling

IRS-related events triggered by IGF1R

Metabolism of nitric oxide

eNOS activation and regulation

Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)
IGF1R signaling cascade

PDE3B signalling

Inhibition of HSL

Telomere Extension By Telomerase

NOSIP mediated eNOS trafficking

Pre-NOTCH Expression and Processing

Activation of BH3-only proteins

Cytosolic tRNA aminoacylation

CTLAA4 inhibitory signaling

MicroRNA (miRNA) Biogenesis

IRF3 mediated activation of type 1 IFN

Formation of apoptosome

85

13
13
117
14
76

123
45
17
17
87
18
19
19
19
91
20
20
94
94

NN

22
24
24
24
25

0.148
0.148
1.33
0.159
0.865
0.0114
14
0.512
0.194
0.194
0.99
0.205
0.216
0.216
0.216
1.04
0.228
0.228
1.07
1.07
0.0228
0.0228
0.0228
0.0228
0.25
0.273
0.273
0.273
0.285
0.0341
0.0341
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0.0092
0.0092
0.0104
0.0106
0.0107
0.0114
0.0128
0.0143
0.0156
0.0156
0.0169
0.0174
0.0193
0.0193
0.0193
0.0197
0.0213
0.0213
0.0219
0.0219
0.0226
0.0226
0.0226
0.0226
0.0255

0.03

0.03

0.03
0.0324
0.0338
0.0338

0.208
0.208
0.231
0.231
0.231
0.242
0.267
0.294
0.312
0.312
0.334
0.339
0.361
0.361
0.361
0.363
0.378
0.378
0.378
0.378
0.378
0.378
0.378
0.378
0.421
0.478
0.478
0.478
0.504
0.504
0.504



Inhibition of TSC complex formation by PKB

The NLRP1 inflammasome

Localization of the PINCH-ILK-PARVIN complex to focal adhesions
Integrin alphallb beta3 signaling

G beta:gamma signalling through PI3Kgamma

Nitric oxide stimulates guanylate cyclase

Cyclin E associated events during G1/S transition

Regulatory RNA pathways

RIG-1/MDA5 mediated induction of IFN-alpha/beta pathways
Antiviral mechanism by IFN-stimulated genes

ISG15 antiviral mechanism

G2/M DNA replication checkpoint

SHC activation

AKT-mediated inactivation of FOXO1A

CD28 co-stimulation

G-protein beta:gamma signalling

Signalling by NGF

Semapbhorin interactions

w w w

27
27
27
65
28
67
69
69
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30
30
290
72
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0.0341
0.0341
0.0341
0.307
0.307
0.307
0.74
0.319
0.763
0.785
0.785
0.0455
0.0455
0.0455
0.341
0.341
3.3
0.82
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0.0338
0.0338
0.0338
0.0374
0.0374
0.0374
0.0374
0.0399
0.0404
0.0435
0.0435
0.0448
0.0448
0.0448
0.0453
0.0453
0.0461
0.0483

0.504
0.504
0.504
0.535
0.535
0.535
0.535
0.566
0.566
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.598
0.622



MODULE 3

Pathway Total Expected Hits P.Value FDR

Integrin cell surface interactions 85 1.77 37 2.73E-41 3.83E-38
Hemostasis 511 10.6 54 1.34E-25 9.37E-23
Platelet degranulation 89 1.85 25 2.77E-22 1.29E-19
Platelet activation, signaling and aggregation 220 458 35 4.26E-22 1.49E-19
Response to elevated platelet cytosolic Ca2+ 94 1.96 25 1.24E-21 3.49E-19
Regulation of Insulin-like Growth Factor (IGF) Transport and Uptake by Insulin-like Growth Factor Binding Proteins (IGFBPs) 21 0.437 13 1.38E-17 3.23E-15
Extracellular matrix organization 157 3.27 25 7.12E-16 1.43E-13
Cell surface interactions at the vascular wall 99 206 20 6.28E-15 1.10E-12
Signal Transduction 1690 351 74 1.03E-12 1.60E-10
Integrin alphallb beta3 signaling 27 0.562 11 2.10E-12 2.94E-10
Platelet Aggregation (Plug Formation) 36 0.749 11 8.24E-11 1.05E-08
GRB2:S0S provides linkage to MAPK signaling for Intergrins 15 0.312 8 1.64E-10 1.77E-08
p130Cas linkage to MAPK signaling for integrins 15 0.312 8 1.64E-10 1.77E-08
Axon guidance 292 6.08 25 1.02E-09 1.02E-07
Developmental Biology 417 8.68 30 1.19E-09 1.11E-07
Degradation of collagen 61 1.27 12 3.00E-09 2.63E-07
Degradation of the extracellular matrix 77 1.6 13 4.62E-09 3.72E-07
Cell-Cell communication 143 298 17 4.78E-09 3.72E-07
Assembly of collagen fibrils and other multimeric structures 54 1.12 11 9.54E-09 7.04E-07
Collagen formation 85 1.77 13 1.61E-08 1.13E-06
Elastic fibre formation 45 0.937 10 1.89E-08 1.26E-06
Molecules associated with elastic fibres 38 0.791 9 ©5.53E-08 3.52E-06
L1CAM interactions 112 233 14 6.26E-08 3.82E-06
Signaling by PDGF 189 393 17 3.11E-07 1.82E-05
Signal transduction by L1 35 0.729 8 4.22E-07 2.37E-05
Signaling by VEGF 10 0.208 5 8.43E-07 4.38E-05
VEGF ligand-receptor interactions 10 0.208 5 8.43E-07 4.38E-05
FasL/ CD95L signaling 5 0.104 4 8.85E-07 4.43E-05
SHC-related events triggered by IGF1R 18 0.375 6 1.10E-06 5.34E-05
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Common Pathway

Tie2 Signaling

Collagen biosynthesis and modifying enzymes
Nephrin interactions

Fibronectin matrix formation

VEGF binds to VEGFR leading to receptor dimerization
CHL1 interactions

Signal attenuation

Dimerization of procaspase-8

Caspase-8 activation

Formation of Fibrin Clot (Clotting Cascade)

Death Receptor Signalling

Platelet Adhesion to exposed collagen

Extrinsic Pathway for Apoptosis

Apoptosis

Caspase-mediated cleavage of cytoskeletal proteins
Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)
IGF1R signaling cascade

DCC mediated attractive signaling

Apoptotic execution phase

Anchoring fibril formation

Apoptotic cleavage of cellular proteins
Immunoregulatory interactions between a Lymphoid and a non-Lymphoid cell
NGF signalling via TRKA from the plasma membrane
SHC-related events

Netrin-1 signaling

GPVI-mediated activation cascade

Downstream signal transduction

Interleukin-3, 5 and GM-CSF signaling

Signal regulatory protein (SIRP) family interactions
Semaphorin interactions

88
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16

29
12
12
12
158
13
94
94
14
57
15
43
80
207
18
49
33
163
51
20
72

0.229
0.416
1.29
0.5
0.0625
0.167
0.167
0.333
0.187
0.187
0.604
0.25
0.25
0.25
3.29
0.271
1.96
1.96
0.291
1.19
0.312
0.895
1.67
431
0.375
1.02
0.687
3.39
1.06
0.416
1.5
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1.52E-06
2.23E-06
4.51E-06
7.22E-06
8.83E-06
1.18E-05
1.18E-05
1.32E-05
2.09E-05
2.09E-05
2.34E-05
7.82E-05
7.82E-05
7.82E-05
0.000101
0.000111
0.000134
0.000134
0.000153
0.000162
0.000205
0.000236
0.000236
0.000349
0.000439
0.000489

0.00054
0.000551
0.000609
0.000672
0.000694

7.10E-05
0.000101
0.000197
0.000307
0.000364
0.00046
0.00046
0.000501
0.000751
0.000751
0.00082
0.00255
0.00255
0.00255
0.00322
0.00346
0.00401
0.00401
0.00447
0.00462
0.00576
0.00637
0.00637
0.00923
0.0114
0.0125
0.0135
0.0136
0.0147
0.016
0.0162



Insulin receptor signalling cascade
Signalling to ERKs

Regulation of signaling by CBL

Signaling by EGFR

Signaling by EGFR in Cancer

GAB1 signalosome

Netrin mediated repulsion signals

DAP12 signaling

Constitutive PI3K/AKT Signaling in Cancer
SHC activation

Neurophilin interactions with VEGF and VEGFR

SEMA3A-Plexin repulsion signaling by inhibiting Integrin adhesion

Signaling by SCF-KIT

Signalling by NGF

IRS-related events triggered by IGF1R
Signaling by Insulin receptor
SHC-mediated signalling

Activation of Matrix Metalloproteinases
Downstream signaling of activated FGFR
Basigin interactions

TRAIL signaling

Signaling by ERBB4

Muscle contraction

DAP12 interactions

PI3K events in ERBB4 signaling

PIP3 activates AKT signaling

PI-3K cascade

PI3K/AKT Signaling in Cancer

PI3K events in ERBB2 signaling
PI3K/AKT activation

Signaling by FGFR

89

95
37
22
179
181
106
12
164
89

b

14
142
290

91
117

15

31
150

32

152

52
182
103
103
103
103
103
106
162

1.98
0.77
0.458
3.73
3.77
221
0.25
341
1.85
0.0833
0.0833
0.291
2.96
6.04
1.89
2.44
0.312
0.645
3.12
0.666
0.104
3.16
1.08
3.79
2.14
2.14
2.14
2.14
2.14
221
3.37

8 0.000763
5 0.000928
4 0.000983
11 0.0012
11 0.00131
8 0.00156
3 0.00169
10 0.00212
7 0.00242
2 0.00251
2 0.00251
3 0.00272
9 0.00272
14 0.00273
7 0.00275
8 0.00292
3 0.00334
4 0.00366
9 0.00393
4 0.00411
2 0.00413
9 0.00428
5 0.00431
10 0.00451
7 0.00548
7 0.00548
7 0.00548
7 0.00548
7 0.00548
7 0.0064
9 0.00648

0.0175

0.021
0.0219
0.0263
0.0284
0.0332
0.0354
0.0438
0.0492
0.0496
0.0496
0.0514
0.0514
0.0514
0.0514
0.0539
0.0609
0.0657
0.0697
0.0715
0.0715
0.0728
0.0728
0.0753
0.0863
0.0863
0.0863
0.0863
0.0863
0.0997
0.0999



Signaling by ERBB2

TNF signaling

Fcgamma receptor (FCGR) dependent phagocytosis

SHC1 events in ERBB4 signaling

Regulation of actin dynamics for phagocytic cup formation
Signaling by Interleukins

Cell junction organization

NCAM signaling for neurite out-growth

Cross-presentation of particulate exogenous antigens (phagosomes)

Sema4D mediated inhibition of cell attachment and migration
Innate Immune System

Signaling by FGFR in disease

Costimulation by the CD28 family

SHC1 events in ERBB2 signaling

Smooth Muscle Contraction

Adaptive Immune System

Dissolution of Fibrin Clot

Dermatan sulfate biosynthesis

Signalling to RAS

A tetrasaccharide linker sequence is required for GAG synthesis
SHC-mediated cascade

Interleukin receptor SHC signaling

Crosslinking of collagen fibrils

TRIF-mediated programmed cell death

DSCAM interactions

Signaling by the B Cell Receptor (BCR)

CD28 co-stimulation

CD28 dependent Vavl pathway

Type | hemidesmosome assembly
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164

86
21
62
116
89
65

521
178
68
25
25
654
10
10
27
27
28
28
11
11
11
199
30
12
12

3.41
0.146
1.79
0.437
1.29
241
1.85
1.35
0.167
0.167
10.8
3.71
1.42
0.52
0.52
13.6
0.208
0.208
0.562
0.562
0.583
0.583
0.229
0.229
0.229
4.14
0.625
0.25
0.25
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0.00701
0.00844
0.00879
0.00892
0.0091
0.0103
0.0103
0.0111
0.0111
0.0111
0.0112
0.0117
0.0133
0.0145
0.0145
0.0157
0.0174
0.0174
0.0179
0.0179
0.0198
0.0198
0.0209
0.0209
0.0209
0.0227
0.0238
0.0248
0.0248

0.107
0.127
0.131
0.132
0.133
0.148
0.148
0.154
0.154
0.154
0.154
0.159
0.179
0.192
0.192
0.205
0.223
0.223
0.226
0.226
0.245
0.245
0.253
0.253
0.253
0.271
0.283
0.285
0.285



MODULE 4

Pathway Total Expected Hits P.Value FDR

NGF signalling via TRKA from the plasma membrane 207 2.82 30 1.31E-23 1.84E-20
G2/M Transition 102 1.39 23 1.17E-22 8.18E-20
Mitotic G2-G2/M phases 105 1.43 23 2.40E-22 1.12E-19
Signaling by FGFR 162 221 26 1.43E-21 5.00E-19
Signaling by FGFR in disease 178 2.43 26 1.73E-20 4.85E-18
Signalling by NGF 290 3.95 31 2.35E-20 5.48E-18
Signalling to ERKs 37 0.504 15 2.30E-19 4.61E-17
SOS-mediated signalling 14 0.191 11 5.70E-19 9.99E-17
Cell Cycle, Mitotic 411 5.6 34 8.08E-19 1.26E-16
Cell Cycle 508 6.92 37 1.03E-18 1.45E-16
Downstream signaling of activated FGFR 150 2.04 23 1.28E-18 1.63E-16
Signalling to RAS 27 0.368 13 3.97E-18 4.51E-16
Loss of proteins required for interphase microtubule organizationvVC-tfrom the centrosome 65 0.886 17 4.50E-18 4.51E-16
Loss of Nlp from mitotic centrosomes 65 0.886 17 4.50E-18 4.51E-16
Signaling by EGFR 179 2.44 24 5.14E-18 4.81E-16
Signaling by SCF-KIT 142 194 22 6.35E-18 5.22E-16
ARMS-mediated activation 16 0.218 11 6.69E-18 5.22E-16
Signaling by EGFR in Cancer 181 247 24 6.71E-18 5.22E-16
Downstream signal transduction 163 2.22 23 8.80E-18 6.49E-16
Signaling by ERBB2 164 2.24 23 1.01E-17 6.76E-16
DAP12 signaling 164 2.24 23 1.01E-17 6.76E-16
Centrosome maturation 86 1.17 18 3.33E-17 2.03E-15
Recruitment of mitotic centrosome proteins and complexes 86 1.17 18 3.33E-17 2.03E-15
Frs2-mediated activation 18 0.245 11 4.77E-17 2.79E-15
RAF/MAP kinase cascade 10 0.136 9 1.07E-16 5.91E-15
DAP12 interactions 182 248 23 1.10E-16 5.91E-15
Prolonged ERK activation events 20 0.273 11 2.46E-16 1.28E-14
Signaling by PDGF 189 2.58 23 2.58E-16 1.29E-14
Signalling to p38 via RIT and RIN 15 0.204 10 3.79E-16 1.83E-14
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Rapl signalling

Signaling by ERBB4

IRS-mediated signalling

GRB2 events in EGFR signaling
IRS-related events

IRS-related events triggered by IGF1R
SHC-mediated signalling

SHC1 events in EGFR signaling

RAF phosphorylates MEK

MEK activation

Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)

IGF1R signaling cascade

Insulin receptor signalling cascade

SHC-related events

SHC-related events triggered by IGF1R

Signaling by Insulin receptor

SHC1 events in ERBB4 signaling

Immune System

Translocation of GLUT4 to the Plasma Membrane
GRB2 events in ERBB2 signaling

SHC1 events in ERBB2 signaling

Activation of BAD and translocation to mitochondria
Adaptive Immune System

Innate Immune System

p38MAPK events

Interleukin-2 signaling

RAF activation

Activation of BH3-only proteins

Intrinsic Pathway for Apoptosis

FRS2-mediated cascade

Signaling by Interleukins
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G2/M Checkpoints

Regulation of mRNA Stability by Proteins that Bind AU-rich Elements
Disease

MAP kinase activation in TLR cascade

Signaling by the B Cell Receptor (BCR)

Activation of ATR in response to replication stress
Downstream Signaling Events Of B Cell Receptor (BCR)
Mitotic M-M/G1 phases

TRAF6 Mediated Induction of proinflammatory cytokines
ERK activation

Signal Transduction

NCAM signaling for neurite out-growth

Cytokine Signaling in Immune system

Constitutive PI3K/AKT Signaling in Cancer

Resolution of Sister Chromatid Cohesion

Toll Like Receptor 10 (TLR10) Cascade

Toll Like Receptor 5 (TLR5) Cascade

MyD88 cascade initiated on plasma membrane

Nuclear Events (kinase and transcription factor activation)
TRAF6 mediated induction of NFkB and MAP kinases upon TLR7/8 or 9 activation
Toll Like Receptor 7/8 (TLR7/8) Cascade

MyD88 dependent cascade initiated on endosome
Mitotic Prometaphase

Toll Like Receptor 9 (TLR9) Cascade

PI3K events in ERBB4 signaling

PIP3 activates AKT signaling

PI-3K cascade

PI3K/AKT Signaling in Cancer

PI3K events in ERBB2 signaling

MyD88:Mal cascade initiated on plasma membrane

Toll Like Receptor TLR1:TLR2 Cascade
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Toll Like Receptor TLR6:TLR2 Cascade

Toll Like Receptor 2 (TLR2) Cascade

Cell Cycle Checkpoints

GAB1 signalosome

PI3K/AKT activation

TRIF-mediated TLR3/TLR4 signaling

Developmental Biology

Processing of DNA double-strand break ends

MAPK targets/ Nuclear events mediated by MAP kinases
MyD88-independent cascade

Toll Like Receptor 3 (TLR3) Cascade

M Phase

Membrane Trafficking

Hemostasis

EGFR Transactivation by Gastrin

Activation of the AP-1 family of transcription factors
ERK/MAPK targets

Activated TLR4 signalling

Apoptosis

Toll Like Receptor 4 (TLR4) Cascade

AKT phosphorylates targets in the cytosol

Recruitment of NuMA to mitotic centrosomes
Activation of RAS in B Cells

Assembly of the RAD51-ssDNA nucleoprotein complex
Cyclin B2 mediated events

Axon guidance

Repair synthesis of patch ~27-30 bases long by DNA polymerase
Repair synthesis for gap-filling by DNA polymerase in TC-NER
Separation of Sister Chromatids
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MODULE 5

Pathway Total Expected Hits P.Value FDR

Protein folding 56 0.453 22 1.20E-33 1.69E-30
Cooperation of Prefoldin and TriC/CCT in actin and tubulin folding 30 0.243 18 7.42E-32 5.20E-29
Prefoldin mediated transfer of substrate to CCT/TriC 29 0.235 17 8.00E-30 3.74E-27
Chaperonin-mediated protein folding 51 0.412 18 2.15E-26 7.53E-24
Fcgamma receptor (FCGR) dependent phagocytosis 86 0.696 20 3.43E-25 9.63E-23
Regulation of actin dynamics for phagocytic cup formation 62 0.501 17 9.58E-23 2.24E-20
Formation of tubulin folding intermediates by CCT/TriC 23 0.186 13 1.44E-22 2.88E-20
Post-chaperonin tubulin folding pathway 20 0.162 10 8.64E-17 1.49E-14
Folding of actin by CCT/TriC 9 0.0728 8 9.54E-17 1.49E-14
Innate Immune System 521 421 22 2.03E-11 2.85E-09
Translocation of GLUT4 to the Plasma Membrane 71 0.574 10 1.59E-10 2.02E-08
Immune System 1140 9.2 29 8.03E-10 9.38E-08
Microtubule-dependent trafficking of connexons from Golgi to the plasma membrane 16 0.129 6 1.58E-09 1.71E-07
Association of TriC/CCT with target proteins during biosynthesis 29 0.235 7 2.06E-09 2.06E-07
Transport of connexons to the plasma membrane 17 0.137 6 2.43E-09 2.27E-07
Metabolism of proteins 689 5.57 22 4.59E-09 4.02E-07
Recruitment of NuMA to mitotic centrosomes 26 0.21 6 4.28E-08 3.40E-06
Gap junction trafficking 44 0.356 7 4.61E-08 3.40E-06
Recycling pathway of L1 44 0.356 7 4.61E-08 3.40E-06
Gap junction trafficking and regulation 46 0.372 7 6.36E-08 4.46E-06
Gap junction assembly 33 0.267 6 1.97E-07 1.32E-05
Kinesins 41 0.332 6 7.62E-07 4.85E-05
Membrane Trafficking 203 1.64 10 4.02E-06 0.000245
L1CAM interactions 112 0.906 7 2.86E-05 0.00167
MHC class Il antigen presentation 118 0.954 7 4.01E-05 0.00216
Resolution of Sister Chromatid Cohesion 118 0.954 7 4.01E-05 0.00216
Centrosome maturation 86 0.696 6 6.03E-05 0.00302
Recruitment of mitotic centrosome proteins and complexes 86 0.696 6 6.03E-05 0.00302
Mitotic Prometaphase 127 1.03 7 6.43E-05 0.00311
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Axon guidance
G2/M Transition
Mitotic G2-G2/M phases

Factors involved in megakaryocyte development and platelet production

Separation of Sister Chromatids

Mitotic Anaphase

Mitotic Metaphase and Anaphase

Role of phospholipids in phagocytosis

Synthesis of PG

Developmental Biology

M Phase

Hormone-sensitive lipase (HSL)-mediated triacylglycerol hydrolysis
Mitotic M-M/G1 phases

Muscle contraction

Signaling by TGF-beta Receptor Complex

Downregulation of TGF-beta receptor signaling
Hemostasis

Synthesis of PA

SemadD induced cell migration and growth-cone collapse
TGF-beta receptor signaling activates SMADs

Striated Muscle Contraction

Sema4D in semaphorin signaling

Lipid digestion, mobilization, and transport

Cell Cycle, Mitotic
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MODULE 6

Pathway Total Expected Hits P.Value FDR

Class A/1 (Rhodopsin-like receptors) 312 1.68 10 3.69E-06 0.00517
GPCR ligand binding 415 2.24 10 4.54E-05 0.021
G alpha (i) signalling events 184 0.992 7 4.57E-05 0.021
Peptide ligand-binding receptors 192 1.04 7 5.99E-05 0.021
Amyloids 84 0.453 5 7.76E-05 0.0217
Signal Transduction 1690 9.1 19 0.000363 0.0849
p75 NTR receptor-mediated signalling 85 0.458 4 0.00106 0.212
Apoptotic cleavage of cellular proteins 43 0.232 3 0.00153 0.268
Caspase-mediated cleavage of cytoskeletal proteins 13  0.0701 2 0.00212 0.298
Apoptotic cleavage of cell adhesion proteins 13 0.0701 2 0.00212 0.298
NRIF signals cell death from the nucleus 15  0.0809 2 0.00284 0.362
G alpha (q) signalling events 188 1.01 5 0.00311 0.364
Apoptotic execution phase 57 0.307 3 0.00345 0.372
Cell death signalling via NRAGE, NRIF and NADE 62 0.334 3 0.00438 0.438
Gastrin-CREB signalling pathway via PKC and MAPK 209 1.13 5 0.0049 0.438
Cell-Cell communication 143 0.771 4  0.00698 0.438
Signaling by NOTCH1 t(7;9)(NOTCH1:M1580_K2555) Translocation Mutant 74 0.399 3 0.00718 0.438
Signaling by NOTCH1 in Cancer 74 0.399 3 0.00718 0.438
Signaling by NOTCH1 PEST Domain Mutants in Cancer 74 0.399 3 0.00718 0.438
FBXW?7 Mutants and NOTCH1 in Cancer 74 0.399 3 0.00718 0.438
Signaling by NOTCH1 HD Domain Mutants in Cancer 74 0.399 3 0.00718 0.438
Signaling by NOTCH1 HD+PEST Domain Mutants in Cancer 74 0.399 3 0.00718 0.438
Signaling by NOTCH1 74 0.399 3 0.00718 0.438
GPCR downstream signaling 812 4.38 10 0.00879 0.514
Apoptosis 158 0.852 4 0.00986 0.52
Activated NOTCH1 Transmits Signal to the Nucleus 29 0.156 2 0.0105 0.52
G-protein activation 29 0.156 2 0.0105 0.52
Translesion synthesis by Pol zeta 2 0.0108 1 0.0108 0.52
Stimulation of the cell death response by PAK-2p34 2 0.0108 1 0.0108 0.52
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Adherens junctions interactions

Signaling by NOTCH

Activation of BIM and translocation to mitochondria
Activation of BMF and translocation to mitochondria
Intrinsic Pathway for Apoptosis

Signalling by NGF

Cyclin D associated events in G1

G1 Phase

DNA Damage Bypass

Translesion synthesis by DNA polymerases bypassing lesion on DNA template

Signaling by GPCR

Disease

SMAC-mediated dissociation of IAP:caspase complexes
SMAC-mediated apoptotic response

Activation of caspases through apoptosome-mediated cleavage
SMAC binds to IAPs

Cytochrome c-mediated apoptotic response

Constitutive Signaling by NOTCH1 HD+PEST Domain Mutants
p75NTR negatively regulates cell cycle via SC1

Formyl peptide receptors bind formyl peptides and many other ligands
Apoptotic factor-mediated response

Neurotransmitter Clearance In The Synaptic Cleft

NADE modulates death signalling

Constitutive Signaling by NOTCH1 PEST Domain Mutants
Cell-cell junction organization

Peptide hormone metabolism

Lysosphingolipid and LPA receptors

TRAF6 Mediated Induction of proinflammatory cytokines

A third proteolytic cleavage releases NICD

Peptide hormone biosynthesis

Relaxin receptors
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Role of Abl in Robo-Slit signaling 9 0.0485 1 0.0475
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MODULE 7

Pathway Total Expected Hits P.Value  FDR

Lipoprotein metabolism 22 0.119 13 1.34E-25 1.88E-22
Lipid digestion, mobilization, and transport 41 0.221 13 4.47E-21 3.13E-18
HDL-mediated lipid transport 13  0.0701 9 09.18E-19 4.29E-16
Retinoid metabolism and transport 41 0.221 10 5.29E-15 1.86E-12
Chylomicron-mediated lipid transport 12 0.0647 7 5.54E-14 1.55E-11
Visual phototransduction 56 0.302 10 1.59E-13 3.72E-11
Diseases associated with visual transduction 57 0.307 10 1.93E-13 3.86E-11
Scavenging of Heme from Plasma 15  0.0809 5 9.86E-09 1.54E-06
Binding and Uptake of Ligands by Scavenger Receptors 15  0.0809 5 9.86E-09 1.54E-06
Metabolism of lipids and lipoproteins 507 2.73 15 1.64E-08 2.30E-06
Platelet degranulation 89 0.48 7 3.59E-07 4.58E-05
Response to elevated platelet cytosolic Ca2+ 94 0.507 7 5.24E-07 6.12E-05
LDL-mediated lipid transport 4 0.0216 3 5.74E-07 6.19E-05
Vitamin D (calciferol) metabolism 7 0.0377 3 4.96E-06 0.000497
Platelet activation, signaling and aggregation 220 1.19 7 0.000142 0.0132
Metabolism of steroid hormones and vitamin D 26 0.14 3 0.000344 0.0283
Steroid hormones 26 0.14 3 0.000344 0.0283
Hemostasis 511 276 9 0.00122 0.0913
Retinoid cycle disease events 10 0.0539 2 0.00124 0.0913
The canonical retinoid cycle in rods (twilight vision) 15 0.0809 2 0.00284 0.199
PPARA Activates Gene Expression 59 0.318 3 0.0038 0.254
Platelet sensitization by LDL 19 0.102 2 0.00456 0.291
Metabolism 1490 8.02 15 0.00707 0.431
Regulation of Lipid Metabolism by Peroxisome proliferator-activated receptor alpha (PPARalpha) 76 0.41 3 0.00773 0.451
Transferrin endocytosis and recycling 26 0.14 2 0.00847 0.474
Disease 945 51 11 0.0088 0.474
Activation, translocation and oligomerization of BAX 2 0.0108 1 0.0108 0.558
Iron uptake and transport 38 0.205 2 0.0176 0.881
Processing of DNA ends prior to end rejoining 6 0.0323 1 0.0319 1
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Fatty acid, triacylglycerol, and ketone body metabolism 139 0.749 3 0.0382
Nonhomologous End-joining (NHEJ) 8 0.0431 1 0.0423
2-LTR circle formation 9 0.0485 1 0.0475
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MODULE 8

Pathway Total Expected Hits P.Value  FDR

G alpha (s) signalling events 127 0913 32 2.33E-45 3.26E-42
Opioid Signalling 86 0.618 29 7.65E-45 5.36E-42
Glucagon signaling in metabolic regulation 37 0.266 23 5.23E-43 2.44E-40
G alpha (z) signalling events 38 0.273 23 1.32E-42 4.62E-40
Regulation of Water Balance by Renal Aquaporins 47 0.338 24 5.03E-42 1.41E-39
GABA B receptor activation 40 0.288 23 7.51E-42 1.50E-39
Activation of GABAB receptors 40 0.288 23 7.51E-42 1.50E-39
Integration of energy metabolism 109 0.784 29 2.42E-41 4.24E-39
Aquaporin-mediated transport 55 0.395 24 7.56E-40 1.18E-37
G-protein activation 29 0.208 20 1.30E-38 1.83E-36
GABA receptor activation 55 0.395 23 1.50E-37 1.91E-35
Signal amplification 33 0.237 19 2.40E-34 2.80E-32
Inhibition of Insulin Secretion by Adrenaline/Noradrenaline 28 0.201 18 8.65E-34 9.33E-32
ADP signalling through P2Y purinoceptor 12 23 0.165 17 1.45E-33 1.46E-31
GPCR downstream signaling 812 5.84 42 8.55E-33 7.99E-31
G alpha (i) signalling events 184 1.32 28 2.72E-32 2.39E-30
Signaling by GPCR 931 6.69 43 5.86E-32 4.77E-30
Prostacyclin signalling through prostacyclin receptor 21 0.151 16 6.12E-32 4.77E-30
Neurotransmitter Receptor Binding And Downstream Transmission In The Postsynaptic Cell 143 1.03 26 6.97E-32 5.14E-30
Thrombin signalling through proteinase activated receptors (PARs) 34 0.244 18 1.42E-31 9.93E-30
Transmission across Chemical Synapses 196 1.41 28 1.77E-31 1.18E-29
Regulation of Insulin Secretion 82 0.589 22 9.35E-31 5.96E-29
Thromboxane signalling through TP receptor 25 0.18 16 6.04E-30 3.68E-28
Regulation of Insulin Secretion by Glucagon-like Peptide-1 a7 0.338 18 2.78E-28 1.62E-26
Glucagon-type ligand receptors 32 0.23 16 1.72E-27 9.65E-26
ADP signalling through P2Y purinoceptor 1 27 0.194 15 1.02E-26 5.51E-25
Neuronal System 292 21 28 1.86E-26 9.67E-25
G beta:gamma signalling through PLC beta 22 0.158 14 3.75E-26 1.88E-24
Adenylate cyclase inhibitory pathway 13 0.0935 12 5.55E-26 2.59E-24
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Inhibition of adenylate cyclase pathway
Presynaptic function of Kainate receptors

Signal Transduction

G beta:gamma signalling through PI3Kgamma
G-protein beta:gamma signalling

Activation of Kainate Receptors upon glutamate binding
PLC beta mediated events

G-protein mediated events

G alpha (12/13) signalling events

Adenylate cyclase activating pathway

Class B/2 (Secretin family receptors)

Platelet activation, signaling and aggregation
Platelet homeostasis

Activation of G protein gated Potassium channels
G protein gated Potassium channels

Inhibition of voltage gated Ca2+ channels via Gbeta/gamma subunits
PKA activation in glucagon signalling

GPCR ligand binding

Inwardly rectifying K+ channels

G alpha (q) signalling events

PKA activation

Gastrin-CREB signalling pathway via PKC and MAPK
PKA-mediated phosphorylation of CREB
Transmembrane transport of small molecules
Hemostasis

Calmodulin induced events

CaM pathway

Ca-dependent events

DAG and IP3 signaling

PLC-gammal signalling

EGFR interacts with phospholipase C-gamma
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13
23
1690
27
30
34
46
47
80
10
87
220
88
27
27
27
19
415
33
188
18
209
19
504
511
30
30
32
35
37
37

0.0935
0.165
12.1
0.194
0.216
0.244
0.331
0.338
0.575
0.0719
0.625
1.58
0.633
0.194
0.194
0.194
0.137
2.98
0.237
1.35
0.129
1.5
0.137
3.62
3.67
0.216
0.216
0.23
0.252
0.266
0.266
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5.55E-26
9.53E-26
1.38E-25
2.30E-24
1.64E-23
1.54E-22
2.75E-22
4.02E-22
6.20E-20
2.31E-19
2.64E-19
2.94E-19
3.21E-19
9.29E-18
9.29E-18
9.29E-18
1.20E-17
4.67E-17
1.34E-16
1.91E-16
1.08E-15
1.28E-15
2.03E-15
4.03E-15
6.70E-14
2.97E-13
2.97E-13
5.76E-13
1.43E-12
2.49E-12
2.49E-12

2.59E-24
4.31E-24
6.03E-24
9.75E-23
6.76E-22
6.17E-21
1.07E-20
1.52E-20
2.29E-18
8.30E-18
9.25E-18
1.01E-17
1.07E-17
2.89E-16
2.89E-16
2.89E-16
3.65E-16
1.39E-15
3.91E-15
5.48E-15
3.02E-14
3.52E-14
5.48E-14
1.07E-13
1.74E-12
7.44E-12
7.44E-12
1.42E-11
3.45E-11
5.82E-11
5.82E-11



PLCG1 events in ERBB2 signaling
Potassium Channels

Phospholipase C-mediated cascade
Metabolism

NGF signalling via TRKA from the plasma membrane
Downstream signaling of activated FGFR
Signaling by FGFR

Downstream signal transduction
Signaling by ERBB2

DAP12 signaling

CREB phosphorylation through the activation of Adenylate Cyclase
Signaling by FGFR in disease

Signaling by EGFR

Signaling by EGFR in Cancer

DAP12 interactions

Signalling by NGF

Signaling by PDGF

Prostanoid ligand receptors

Eicosanoid ligand-binding receptors
Innate Immune System

Class A/1 (Rhodopsin-like receptors)
Post NMDA receptor activation events
Hormone ligand-binding receptors

Activation of NMDA receptor upon glutamate binding and postsynaptic events

DSCAM interactions

Depolarization of the Presynaptic Terminal Triggers the Opening of Calcium Channels

p38MAPK events

Signalling to RAS

Signalling to ERKs

NOD1/2 Signaling Pathway
Amine ligand-binding receptors

38
103
57
1490
207
150
162
163
164
164

178
179
181
182
290
189
11
17
521
312
35
10
39
11
12
13
27
37
38
38

0.273
0.74
0.41
10.7
1.49
1.08
1.16
1.17
1.18
1.18
0.0359
1.28
1.29
1.3
1.31
2.08
1.36
0.0791
0.122
3.75
2.24
0.252
0.0719
0.28
0.0791
0.0863

0.0935

0.194

0.266

0.273

0.273
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3.24E-12
9.63E-11
1.62E-10
1.25E-08
1.61E-07
9.10E-07
1.74E-06
1.83E-06
1.93E-06
1.93E-06
3.45E-06
3.80E-06
3.98E-06
4.37E-06
4.57E-06
4.61E-06
6.23E-06
5.53E-05
0.000221
0.000929
0.00153
0.00194
0.0022
0.00266
0.00267
0.00319
0.00375
0.0158
0.0287
0.0302
0.0302

7.46E-11
2.18E-09
3.60E-09
2.75E-07
3.47E-06
1.93E-05
3.64E-05
3.77E-05
3.86E-05
3.86E-05
6.82E-05
7.41E-05
7.65E-05
8.27E-05
8.50E-05
8.50E-05
0.000113
0.000993
0.00392
0.0163
0.0264
0.0332
0.0371
0.0441
0.0441
0.052
0.0605
0.252
0.453
0.465
0.465



Vasopressin-like receptors 6 0.0431 1 0.0424 0.646
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MODULE 9

Pathway Total Expected Hits P.Value FDR

Formation of Fibrin Clot (Clotting Cascade) 29 0.104 11 2.86E-21 4.01E-18
Hemostasis 511 1.84 20 2.66E-19 1.87E-16
Intrinsic Pathway 17 0.0611 9 4.33E-19 2.02E-16
Platelet activation, signaling and aggregation 220 0.791 11 6.64E-11 2.33E-08
Dissolution of Fibrin Clot 10 0.0359 5 9.59E-11 2.69E-08
Peptide ligand-binding receptors 192 0.69 8 2.00E-07 4.68E-05
G alpha (q) signalling events 188 0.676 7 2.89E-06 0.00058
Transport of gamma-carboxylated protein precursors from the endoplasmic reticulum to the Golgi apparatus 9 0.0323 3 3.38E-06 0.000592
Gamma-carboxylation of protein precursors 10  0.0359 3 4.82E-06 0.000614
Removal of aminoterminal propeptides from gamma-carboxylated proteins 10 0.0359 3 4.82E-06 0.000614
GP1b-IX-V activation signalling 10 0.0359 3 4.82E-06 0.000614
Thrombin signalling through proteinase activated receptors (PARs) 34 0.122 4 5.54E-06 0.000632
Gastrin-CREB signalling pathway via PKC and MAPK 209 0.751 7 5.86E-06 0.000632
Common Pathway 11 0.0395 3 6.61E-06 0.000655
Platelet Aggregation (Plug Formation) 36 0.129 4 7.01E-06 0.000655
Class A/1 (Rhodopsin-like receptors) 312 1.12 8 7.93E-06 0.000685
Platelet Adhesion to exposed collagen 12 0.0431 3 8.79E-06 0.000685
Gamma-carboxylation, transport, and amino-terminal cleavage of proteins 12 0.0431 3 8.79E-06 0.000685
GPCR ligand binding 415 149 8 6.32E-05 0.00467
PTM: gamma carboxylation, hypusine formation and arylsulfatase activation 29 0.104 3 0.00014 0.00983
Platelet degranulation 89 0.32 4 0.000256 0.0171
Response to elevated platelet cytosolic Ca2+ 94 0.338 4 0.000315 0.0201
Cell surface interactions at the vascular wall 99 0.356 4 0.000385 0.0235
Regulation of Complement cascade 15 0.0539 2 0.00126 0.0738
Regulation of Insulin-like Growth Factor (IGF) Transport and Uptake by Insulin-like Growth Factor Binding Proteins (IGFBPs) 21  0.0755 2 0.00249 0.14
Activation of Matrix Metalloproteinases 31 0.111 2 0.0054 0.291
GPCR downstream signaling 812 2.92 8 0.00569 0.295
Complement cascade 33 0.119 2 0.00611 0.306
Signaling by GPCR 931 335 8 0.0129 0.625
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Signal Transduction

G alpha (i) signalling events

Degradation of the extracellular matrix

Relaxin receptors

Post-translational protein modification
BMAL1:CLOCK/NPAS2 Activates Circadian Expression
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MODULE 10

Pathway Total Expected Hits P.Value FDR

Antigen Presentation: Folding, assembly and peptide loading of class | MHC 25 0.0637 5 2.89E-09 4.05E-06
Calnexin/calreticulin cycle 11 0.028 4 9.39E-09 6.58E-06
N-glycan trimming in the ER and Calnexin/Calreticulin cycle 13  0.0331 4 2.03E-08 9.48E-06
Collagen biosynthesis and modifying enzymes 62 0.158 5 3.33E-07 0.000117
Collagen formation 85 0.216 5 1.63E-06 0.000457
Extracellular matrix organization 157 0.4 5 3.32E-05 0.00776
Asparagine N-linked glycosylation 86 0.219 4 5.37E-05 0.0108
Chylomicron-mediated lipid transport 12 0.0306 2 0.000397 0.0639
Class | MHC mediated antigen processing & presentation 267 0.68 5 0.00041 0.0639
Unfolded Protein Response 66 0.168 3 0.000568 0.0797
Metabolism of proteins 689 1.75 7 0.00093 0.118
Lipoprotein metabolism 22 0.056 2 0.00137 0.148
Post-translational protein modification 200 0.509 4 0.00137 0.148
Lipid digestion, mobilization, and transport 41 0.104 2 0.00472 0.473
Signalling to STAT3 3 0.00764 1 0.00762 0.712
Assembly of the RAD50-MRE11-NBS1 complex at DNA double-strand breaks 4 0.0102 1 0.0101 0.837
MRN complex relocalizes to nuclear foci 4 0.0102 1 0.0101 0.837
ER-Phagosome pathway 63 0.16 2 0.0109 0.847
Activation of Chaperone Genes by ATF6-alpha 5 0.0127 1 0.0127 0.935
ATM mediated phosphorylation of repair proteins 6 0.0153 1 0.0152 1
ATM mediated response to DNA double-strand break 6 0.0153 1 0.0152 1
Antigen processing-Cross presentation 78 0.199 2 0.0164 1
Recycling of elF2:GDP 8 0.0204 1 0.0202 1
Activation of Chaperones by ATF6-alpha 8 0.0204 1 0.0202 1
Adaptive Immune System 654 1.67 5 0.0202 1
Recruitment of repair and signaling proteins to double-strand breaks 9 0.0229 1 0.0227 1
PERK regulated gene expression 13  0.0331 1 0.0326 1
Interleukin-6 signaling 14  0.0356 1 0.0351 1
Homologous recombination repair of replication-independent double-strand breaks 16  0.0407 1 0.04 1
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Homologous Recombination Repair 16  0.0407 1 0.04
Signaling by FGFR1 fusion mutants 20 0.0509 1 0.0498
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MODULE 11

Pathway Total Expected Hits P.Value FDR

Global Genomic NER (GG-NER) 36 0.124 12 1.01E-22 1.41E-19
Nucleotide Excision Repair 53 0.183 12 2.09E-20 9.30E-18
Dual incision reaction in GG-NER 23 0.0792 10 2.65E-20 9.30E-18
Formation of incision complex in GG-NER 23 0.0792 10 2.65E-20 9.30E-18
DNA Repair 117 0.403 13 7.35E-18 2.06E-15
HIV Infection 214 0.737 14 5.01E-16 1.17E-13
S Phase 122 0.42 12 9.13E-16 1.83E-13
Synthesis of DNA 95 0.327 11 3.14E-15 5.51E-13
Cyclin E associated events during G1/S transition 65 0.224 10 3.85E-15 6.00E-13
Cyclin A:Cdk2-associated events at S phase entry 66 0.227 10 4.53E-15 6.35E-13
DNA Replication 102 0.351 11 7.09E-15 9.03E-13
Regulation of activated PAK-2p34 by proteasome mediated degradation 48 0.165 9 1.76E-14 1.77E-12
Cross-presentation of soluble exogenous antigens (endosomes) 48 0.165 9 1.76E-14 1.77E-12
Ubiquitin-dependent degradation of Cyclin D1 49 0.169 9 2.15E-14 1.77E-12
CDK-mediated phosphorylation and removal of Cdcé 49 0.169 9 2.15E-14 1.77E-12
Ubiquitin-dependent degradation of Cyclin D 49 0.169 9 2.15E-14 1.77E-12
Regulation of ornithine decarboxylase (ODC) 49 0.169 9 2.15E-14 1.77E-12
G1/S Transition 113 0.389 11 2.27E-14 1.77E-12
Vpu mediated degradation of CD4 50 0.172 9 2.62E-14 1.93E-12
DNA Replication Pre-Initiation 80 0.276 10 3.45E-14 2.24E-12
M/G1 Transition 80 0.276 10 3.45E-14 2.24E-12
Ubiquitin Mediated Degradation of Phosphorylated Cdc25A 52 0.179 9 3.83E-14 2.24E-12
p53-Independent DNA Damage Response 52 0.179 9 3.83E-14 2.24E-12
p53-Independent G1/S DNA damage checkpoint 52 0.179 9 3.83E-14 2.24E-12
SCF-beta-TrCP mediated degradation of Emil 53 0.183 9 4.61E-14 2.48E-12
Autodegradation of the E3 ubiquitin ligase COP1 53 0.183 9 4.61E-14 2.48E-12
Stabilization of p53 54 0.186 9 ©5.52E-14 2.76E-12
Destabilization of mRNA by AUF1 (hnRNP DO) 54 0.186 9 5.52E-14 2.76E-12
Vif-mediated degradation of APOBEC3G 55 0.189 9 6.59E-14 3.18E-12
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CDT1 association with the CDC6:0RC:origin complex 57

SCF(Skp2)-mediated degradation of p27/p21 58
p53-Dependent G1/S DNA damage checkpoint 59
p53-Dependent G1 DNA Damage Response 59
Regulation of Apoptosis 59
G1/S DNA Damage Checkpoints 62
Assembly of the pre-replicative complex 63
ER-Phagosome pathway 63
Mitotic G1-G1/S phases 140
Degradation of beta-catenin by the destruction complex 65
Signaling by Wnt 65
Activation of NF-kappaB in B Cells 66
Autodegradation of Cdhl by Cdh1:APC/C 68
Switching of origins to a post-replicative state 69
Orcl removal from chromatin 69
Removal of licensing factors from origins 71
Regulation of DNA replication 71
APC/C:Cdc20 mediated degradation of Securin 71
Cdc20:Phospho-APC/C mediated degradation of Cyclin A 76
APC/C:Cdh1 mediated degradation of Cdc20 and other APC/C:Cdh1 targeted proteins in late mitosis/early G1 76
APC/C:Cdc20 mediated degradation of mitotic proteins 76
Activation of APC/C and APC/C:Cdc20 mediated degradation of mitotic proteins 77
Antigen processing-Cross presentation 78
Regulation of APC/C activators between G1/S and early anaphase 84
Regulation of mRNA Stability by Proteins that Bind AU-rich Elements 88
APC/C-mediated degradation of cell cycle proteins 89
Regulation of mitotic cell cycle 89
Cell Cycle, Mitotic 411
Transcription-coupled NER (TC-NER) 47
Cell Cycle Checkpoints 131
Host Interactions of HIV factors 141
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0.196
0.2
0.203
0.203
0.203
0.214
0.217
0.217
0.482
0.224
0.224
0.227
0.234
0.238
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0.245
0.245
0.245
0.262
0.262
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0.265
0.269
0.289
0.303
0.307
0.307
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0.162
0.451
0.486
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1.29E-13
1.29E-13
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2.41E-13
2.41E-13
2.53E-13
3.25E-13
3.25E-13
3.75E-13
4.98E-13
5.72E-13
5.72E-13
7.48E-13
7.48E-13
7.48E-13
1.42E-12
1.42E-12
1.42E-12
1.60E-12
1.81E-12
3.61E-12
5.56E-12
6.17E-12
6.17E-12
9.84E-11
1.21E-10
2.12E-10
4.11E-10

4.34E-12
4.96E-12
5.33E-12
5.33E-12
5.33E-12
8.31E-12
9.15E-12
9.15E-12
9.34E-12
1.14E-11
1.14E-11
1.28E-11
1.66E-11
1.82E-11
1.82E-11
2.23E-11
2.23E-11
2.23E-11
3.98E-11
3.98E-11
3.98E-11
4.41E-11
4.88E-11
9.55E-11
1.44E-10
1.55E-10
1.55E-10
2.42E-09
2.93E-09
5.03E-09
9.61E-09



Apoptosis

Cell Cycle

Downstream Signaling Events Of B Cell Receptor (BCR)
Separation of Sister Chromatids

Metabolism of amino acids and derivatives

Mitotic M-M/G1 phases

Mitotic Anaphase

Mitotic Metaphase and Anaphase

Signaling by the B Cell Receptor (BCR)

Antigen processing: Ubiquitination & Proteasome degradation
M Phase

Dual incision reaction in TC-NER

Formation of transcription-coupled NER (TC-NER) repair complex
Class | MHC mediated antigen processing & presentation
Disease

Metabolism of mMRNA

RNA Polymerase | Chain Elongation

RNA Polymerase | Promoter Escape

Metabolism of RNA

RNA Polymerase | Transcription Initiation

RNA Polymerase | Transcription Termination

RNA Polymerase | Promoter Clearance

RNA Polymerase | Transcription

RNA Pol Il CTD phosphorylation and interaction with CE
RNA Pol Il CTD phosphorylation and interaction with CE
mRNA Capping

Formation of the Early Elongation Complex

Formation of the HIV-1 Early Elongation Complex

RNA Polymerase Il Promoter Escape

RNA Polymerase Il Transcription Pre-Initiation And Promoter Opening

RNA Polymerase Il Transcription Initiation

158
508
173
186
190
266
198
199
199
224
233
31
31
267
945
317
21
22
339
23
23
24
26
28
28
30
34
34
41
41
41

0.544
1.75
0.596
0.641
0.654
0.916
0.682
0.685
0.685
0.772
0.803
0.107
0.107
0.92
3.26
1.09
0.0723
0.0758
1.17
0.0792
0.0792
0.0827
0.0896
0.0965
0.0965
0.103
0.117
0.117
0.141
0.141
0.141
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1.14E-09
1.39E-09
2.56E-09
4.86E-09
5.87E-09
6.16E-09
8.44E-09
8.82E-09
8.82E-09
2.49E-08
3.51E-08
4.88E-08
4.88E-08
1.14€-07
2.77E-07
4.96E-07
6.16E-07
7.51E-07
8.76E-07
9.07E-07
9.07E-07
1.09E-06
1.52E-06
2.07E-06
2.07E-06
2.76E-06
4.63E-06
4.63E-06
9.96E-06
9.96E-06
9.96E-06

2.62E-08
3.14E-08
5.69E-08
1.06E-07
1.27E-07
1.31E-07
1.77E-07
1.79E-07
1.79E-07
4.99E-07
6.93E-07
9.38E-07
9.38E-07
2.16E-06
5.19E-06
9.15E-06
1.12E-05
1.35E-05
1.55E-05
1.57E-05
1.57E-05
1.86E-05
2.57E-05
3.42E-05
3.42E-05
4.51E-05
7.38E-05
7.38E-05
0.000149
0.000149
0.000149



RNA Polymerase Il Transcription Initiation And Promoter Clearance
HIV-1 Transcription Initiation

RNA Polymerase Il HIV-1 Promoter Escape

DNA Damage Recognition in GG-NER

Gene Expression

Tat-mediated elongation of the HIV-1 transcript

Formation of HIV-1 elongation complex containing HIV-1 Tat

HIV-1 Transcription Elongation

RNA Polymerase Il Transcription Elongation

Formation of RNA Pol Il elongation complex

Formation of HIV-1 elongation complex in the absence of HIV-1 Tat
RNA Polymerase I, RNA Polymerase lll, and Mitochondrial Transcription
RNA Polymerase Il Pre-transcription Events

Transcription of the HIV genome

HIV Life Cycle

Adaptive Immune System

RNA Polymerase Il Transcription

Late Phase of HIV Life Cycle

Repair synthesis of patch ~27-30 bases long by DNA polymerase
Repair synthesis for gap-filling by DNA polymerase in TC-NER
MRNA Processing

Gap-filling DNA repair synthesis and ligation in GG-NER
Gap-filling DNA repair synthesis and ligation in TC-NER

Cytosolic Iron-sulfur Cluster Assembly

Transcription

Telomere C-strand (Lagging Strand) Synthesis

Extension of Telomeres

Metabolism

Immune System
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41
41

1090
45
45
45
46
46
46
59
62
64

128
654
107
108
15
15
140
16
16
16
149
22
24
1490
1140

0.141
0.141
0.141
0.00689
3.74
0.155
0.155
0.155
0.158
0.158
0.158
0.203
0.214
0.22
0.441
2.25
0.369
0.372
0.0517
0.0517
0.482
0.0551
0.0551
0.0551
0.513
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0.0827
5.13
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9.96E-06
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1.14E-05
1.20E-05
1.45E-05
1.45E-05
1.45E-05
1.59E-05
1.59E-05
1.59E-05
4.30E-05
5.23E-05
5.93E-05
6.11E-05
0.000182
0.000437
0.000452
0.00116
0.00116
0.0012
0.00132
0.00132
0.00132
0.00152
0.00251
0.00299
0.00599
0.00984

0.000149
0.000149
0.000149
0.000168
0.000175
0.000206
0.000206
0.000206
0.000218
0.000218
0.000218
0.000585
0.000705
0.000792
0.000808
0.00238
0.00567
0.00582
0.0146
0.0146
0.0151
0.0161
0.0161
0.0161
0.0183
0.0301
0.0355
0.0705
0.115



MODULE 12

Total Expected Hits P.Value

Pathway

FCGR activation

Signaling by Interleukins

PECAML1 interactions

Regulation of KIT signaling

Regulation of signaling by CBL

CTLAA4 inhibitory signaling

Fcgamma receptor (FCGR) dependent phagocytosis

CD28 co-stimulation

Cytokine Signaling in Immune system

Innate Immune System

Interleukin-3, 5 and GM-CSF signaling

Nef and signal transduction

Costimulation by the CD28 family

Signaling by the B Cell Receptor (BCR)

Immune System

Cell surface interactions at the vascular wall

The role of Nef in HIV-1 replication and disease pathogenesis
Antigen Activates B Cell Receptor Leading to Generation of Second Messengers
Signaling by SCF-KIT

GPVI-mediated activation cascade

Adaptive Immune System

Downstream TCR signaling

TCR signaling

Hemostasis

Nef Mediated CD4 Down-regulation

IRAK2 mediated activation of TAK1 complex upon TLR7/8 or 9 stimulation
IRAK2 mediated activation of TAK1 complex

Host Interactions of HIV factors

Platelet Adhesion to exposed collagen

15
116
13
17
22
24
86
30
286
521
51

68
199
1140
99
31
32
142
33
654
48
65
511

10
10
141
12
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0.0225
0.174
0.0195
0.0255
0.0329
0.0359
0.129
0.0449
0.428
0.78
0.0764
0.012
0.102
0.298
1.7
0.148
0.0464
0.0479
0.213
0.0494
0.979
0.0719
0.0973
0.765
0.0135
0.015
0.015
0.211
0.018
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3.44E-09
3.41E-07
6.87E-07
1.63E-06
3.67E-06
4.82E-06
5.08E-06
9.62E-06
2.94E-05
3.51E-05
4.85E-05
5.63E-05
0.000115
0.00014
0.000305
0.000352
0.000917
0.000978
0.00101
0.00104
0.00147
0.0022
0.00399
0.0049
0.0134
0.0149
0.0149
0.0178
0.0178

FDR
4.82E-06
0.000239
0.000321
0.00057
0.00102
0.00102
0.00102
0.00169
0.00458
0.00492
0.00618
0.00657
0.0124
0.014
0.0285
0.0308
0.0729
0.0729
0.0729
0.0729
0.0982
0.14
0.243
0.286
0.752
0.773
0.773
0.834
0.834



CD28 dependent Vavl pathway

Activation of Rac

Downstream signal transduction

Signaling by ERBB2

TRAF6 mediated induction of TAK1 complex

Downstream Signaling Events Of B Cell Receptor (BCR)

Translocation of ZAP-70 to Immunological synapse

CD28 dependent PI3K/Akt signaling

Platelet sensitization by LDL

Phosphorylation of CD3 and TCR zeta chains

JNK (c-Jun kinases) phosphorylation and activation mediated by activated human TAK1
Signaling by PDGF

TAK1 activates NFkB by phosphorylation and activation of IKKs complex
Growth hormone receptor signaling

activated TAK1 mediates p38 MAPK activation

Nef-mediates down modulation of cell surface receptors by recruiting them to clathrin adapters

Nephrin interactions

PD-1 signaling

HIV Infection

Platelet activation, signaling and aggregation
Generation of second messenger molecules
Signaling by Robo receptor
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12
15
163
164
16
173
18
19
19
20
20
189
22
23
23
24
24
25
214
220
31
34

0.018
0.0225
0.244
0.246
0.024
0.259
0.027
0.0285
0.0285
0.03
0.03
0.283
0.0329
0.0344
0.0344
0.0359
0.0359
0.0374
0.321
0.329
0.0464
0.0509

P P NNRPRRRRRRNRRRRRBRNRNNERR

0.0178
0.0223
0.0234
0.0237
0.0237
0.0262
0.0267
0.0281
0.0281
0.0296
0.0296
0.0309
0.0325
0.0339
0.0339
0.0354
0.0354
0.0368
0.0388
0.0409
0.0455
0.0498

0.834
0.978
0.978
0.978
0.978

P PR RPRRPRRPRRRPRRPRPRRPRRRRRR



MODULE 13

Pathway Total Expected Hits P.Value FDR

Glycolysis 30 0.0809 12 9.75E-26 1.37E-22
Gluconeogenesis 35 0.0944 11 4.44E-22 3.11E-19
Glucose metabolism 70 0.189 12 1.16E-20 5.42E-18
Metabolism of carbohydrates 258 0.696 13 2.29E-15 8.04E-13
Metabolism 1490 4.01 13 8.73E-06 0.00245
Fructose catabolism 2 0.00539 1 0.00538 1
Nuclear Receptor transcription pathway 53 0.143 2 0.00872 1
Facilitative Na+-independent glucose transporters 12 0.0323 1 0.0319 1
Golgi Cisternae Pericentriolar Stack Reorganization 14  0.0377 1 0.0371 1
Mitotic Prophase 36 0.097 1 0.0928 1
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MODULE 14

Pathway Total Expected Hits P.Value  FDR

Synthesis and interconversion of nucleotide di- and triphosphates 20 0.0479 7 7.46E-15 1.05E-11
Metabolism of nucleotides 81 0.194 8 3.92E-12 2.75E-09
RIG-1/MDA5 mediated induction of IFN-alpha/beta pathways 67 0.161 4 1.54E-05 0.00719
IKK complex recruitment mediated by RIP1 25 0.0599 3 2.52E-05 0.00882
TRIF-mediated TLR3/TLR4 signaling 87 0.208 4 4.34E-05 0.0091
MyD88-independent cascade 88 0.211 4 4.54E-05 0.0091
Toll Like Receptor 3 (TLR3) Cascade 88 0.211 4 4.54E-05 0.0091
Activated TLR4 signalling 100 0.24 4 7.51E-05 0.0131
Toll Like Receptor 4 (TLR4) Cascade 103 0.247 4 8.43E-05 0.0131
Interleukin-1 signaling 45 0.108 3 0.000151 0.0211
Toll-Like Receptors Cascades 123 0.295 4 0.000168 0.0214
Downstream TCR signaling 48 0.115 3 0.000183 0.0214
Regulated proteolysis of p75NTR 10 0.024 2 0.00024 0.0258
Nucleotide-binding domain, leucine rich repeat containing receptor (NLR) signaling pathways 55 0.132 3 0.000275 0.0275
NF-kB is activated and signals survival 13  0.0312 2 0.000414 0.0377
TCR signaling 65 0.156 3 0.00045 0.0377
p75NTR signals via NF-kB 16  0.0383 2 0.000634 0.0377
IRAK1 recruits IKK complex upon TLR7/8 or 9 stimulation 16  0.0383 2 0.000634 0.0377
IRAK1 recruits IKK complex 16  0.0383 2 0.000634 0.0377
TRAF6 mediated NF-kB activation 16  0.0383 2 0.000634 0.0377
Toll Like Receptor 10 (TLR10) Cascade 74 0.177 3 0.00066 0.0377
Toll Like Receptor 5 (TLR5) Cascade 74 0.177 3 0.00066 0.0377
MyD88 cascade initiated on plasma membrane 74 0.177 3 0.00066 0.0377
TRAF6 mediated induction of NFkB and MAP kinases upon TLR7/8 or 9 activation 76 0.182 3 0.000713 0.0377
TRAF6 mediated IRF7 activation in TLR7/8 or 9 signaling 17  0.0407 2 0.000717 0.0377
Toll Like Receptor 7/8 (TLR7/8) Cascade 77 0.185 3 0.000741 0.0377
MyD88 dependent cascade initiated on endosome 77 0.185 3 0.000741 0.0377
Toll Like Receptor 9 (TLR9) Cascade 79 0.189 3 0.000799 0.0377
MyD88:Mal cascade initiated on plasma membrane 81 0.194 3 0.00086 0.0377
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Toll Like Receptor TLR1:TLR2 Cascade

Toll Like Receptor TLR6:TLR2 Cascade

Toll Like Receptor 2 (TLR2) Cascade

Innate Immune System

TAK1 activates NFkB by phosphorylation and activation of IKKs complex
Signaling by Interleukins

Immune System

Negative regulators of RIG-I/MDAS signaling

Adaptive Immune System

Class | MHC mediated antigen processing & presentation
NOD1/2 Signaling Pathway

Cytokine Signaling in Immune system

TRAF6 Mediated Induction of proinflammatory cytokines
Metabolism

Synthesis of 12-eicosatetraenoic acid derivatives

Synthesis of 5-eicosatetraenoic acids

Synthesis of 15-eicosatetraenoic acid derivatives

Antigen processing: Ubiquitination & Proteasome degradation
p75 NTR receptor-mediated signalling

Cross-presentation of particulate exogenous antigens (phagosomes)
Displacement of DNA glycosylase by APE1

Base-free sugar-phosphate removal via the single-nucleotide replacement pathway
IRAK2 mediated activation of TAK1 complex upon TLR7/8 or 9 stimulation

IRAK2 mediated activation of TAK1 complex

Purine catabolism

RIP-mediated NFkB activation via DAI

Resolution of AP sites via the single-nucleotide replacement pathway
DAl mediated induction of type | IFNs

p75NTR recruits signalling complexes

The NLRP3 inflammasome

NRIF signals cell death from the nucleus

81
81
81
521
22
116
1140
33
654
267
38
286
62
1490

224
85

10
10
10
11
11
12
13
13
14
15

118

0.194
0.194
0.194
1.25
0.0527
0.278
2.73
0.0791
1.57
0.64
0.0911
0.685
0.149
3.57
0.0144
0.0144
0.0144
0.537
0.204
0.0192
0.0216
0.024
0.024
0.024
0.0264
0.0264
0.0288
0.0312
0.0312
0.0335
0.0359

P PR RPRRPRRRPRRRRPRLRNWRRRLROONDMNDOONOGWNOIGDWWW

0.00086
0.00086
0.00086
0.000891
0.00121
0.00243
0.00246
0.00272
0.00293
0.00311
0.0036
0.00399
0.00936
0.0136
0.0143
0.0143
0.0143
0.0151
0.0171
0.019
0.0214
0.0237
0.0237
0.0237
0.0261
0.0261
0.0284
0.0307
0.0307
0.0331
0.0354

0.0377
0.0377
0.0377
0.0379
0.0499
0.0958
0.0958
0.103
0.108
0.112
0.126
0.136
0.313
0.436
0.436
0.436
0.436
0.45
0.5
0.544
0.599
0.628
0.628
0.628
0.664
0.664
0.711
0.743
0.743
0.786
0.827



G1/S-Specific Transcription

TRAF6 mediated induction of TAK1 complex

Resolution of AP sites via the multiple-nucleotide patch replacement pathway
Removal of DNA patch containing abasic residue

Regulation of IFNG signaling

Resolution of Abasic Sites (AP sites)

Base Excision Repair

Inflammasomes

Cytosolic sensors of pathogen-associated DNA

Oxygen-dependent Proline Hydroxylation of Hypoxia-inducible Factor Alpha
JNK (c-Jun kinases) phosphorylation and activation mediated by activated human TAK1
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16
16
17
17
17
19
19
19
19
20
20

0.0383
0.0383
0.0407
0.0407
0.0407
0.0455
0.0455
0.0455
0.0455
0.0479
0.0479

g g EE Y

0.0377
0.0377

0.04

0.04

0.04
0.0446
0.0446
0.0446
0.0446
0.0469
0.0469

0.853
0.853
0.863
0.863
0.863
0.907
0.907
0.907
0.907
0.926
0.926



MODULE 15

Pathway Total Expected Hits P.Value FDR

Rho GTPase cycle 123 0.332 14 7.01E-22 4.91E-19
Signaling by Rho GTPases 123 0.332 14 7.01E-22 4.91E-19
SemadD induced cell migration and growth-cone collapse 29 0.0782 4 8.42E-07 0.000394
SemadD in semaphorin signaling 34 0.0917 4 1.63E-06 0.000572
Signal Transduction 1690 455 14 4.41E-06 0.00124
Semapbhorin interactions 72 0.194 4 3.39E-05 0.00793
G alpha (12/13) signalling events 80 0.216 4 5.15E-05 0.0103
GPVI-mediated activation cascade 33 0.089 3 8.53E-05 0.015
Axon guidance 292 0.787 4 0.00674 1
Axonal growth stimulation 4 0.0108 1 0.0107 1
Platelet activation, signaling and aggregation 220 0.593 3 0.02 1
Developmental Biology 417 1.12 4 0.0228 1
Axonal growth inhibition (RHOA activation) 9 0.0243 1 0.024 1
p75NTR regulates axonogenesis 10 0.027 1 0.0267 1
Golgi Cisternae Pericentriolar Stack Reorganization 14  0.0377 1 0.0371 1
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MODULE 16

Pathway Total Expected Hits P.Value FDR

TGF-beta receptor signaling activates SMADs 30 0.0674 5 3.76E-09 5.27E-06
TGF-beta receptor signaling in EMT (epithelial to mesenchymal transition) 17 0.0382 4 3.86E-08 2.71E-05
Signaling by BMP 24 0.0539 4 1.71E-07 7.98E-05
Downregulation of TGF-beta receptor signaling 27  0.0607 4 2.81E-07 8.51E-05
Signaling by TGF-beta Receptor Complex 70 0.157 5 3.03E-07 8.51E-05
Molecules associated with elastic fibres 38 0.0854 2 0.00316 0.739
Elastic fibre formation 45 0.101 2 0.00441 0.789
Signal Transduction 1690 3.79 9 0.0045 0.789
Stimuli-sensing channels 63 0.142 2 0.0085 1
Platelet activation, signaling and aggregation 220 0.494 3 0.012 1
Release of elF4E 6 0.0135 1 0.0134 1
Platelet degranulation 89 0.2 2 0.0165 1
Response to elevated platelet cytosolic Ca2+ 94 0.211 2 0.0183 1
S6K1-mediated signalling 9 0.0202 1 0.02 1
Regulation of Signaling by NODAL 9 0.0202 1 0.02 1
mTORC1-mediated signalling 11  0.0247 1 0.0245 1
Elevation of cytosolic Ca2+ levels 12 0.027 1 0.0266 1
Keratan sulfate degradation 12 0.027 1 0.0266 1
Signaling by Activin 12 0.027 1 0.0266 1
lon channel transport 128 0.288 2 0.0325 1
Regulation of AMPK activity via LKB1 16  0.0359 1 0.0354 1
Signaling by NODAL 17 0.0382 1 0.0376 1
Energy dependent regulation of mTOR by LKB1-AMPK 19 0.0427 1 0.0419 1
cGMP effects 21 0.0472 1 0.0462 1
Extracellular matrix organization 157 0.353 2 0.0472 1
Platelet calcium homeostasis 22 0.0494 1 0.0483 1
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MODULE 17

Pathway Total Expected Hits P.Value FDR

p75 NTR receptor-mediated signalling 85 0.165 8 6.03E-13 8.45E-10
p75NTR regulates axonogenesis 10 0.0195 5 2.92E-12 2.05E-09
Signalling by NGF 290 0.565 10 5.23E-12 2.44E-09
Axonal growth inhibition (RHOA activation) 9 0.0175 4 1.08E-09 3.80E-07
p75NTR recruits signalling complexes 13 0.0253 4 6.12E-09 1.72E-06
NRIF signals cell death from the nucleus 15  0.0292 4 1.17E-08 2.72E-06
p75NTR signals via NF-kB 16  0.0312 4 1.55E-08 3.11E-06
Activation of TRKA receptors 6 0.0117 3 1.15E-07 2.01E-05
NF-kB is activated and signals survival 13 0.0253 3 1.63E-06 0.000254
TRKA activation by NGF 2 0.00389 2 3.50E-06 0.000491
Cell death signalling via NRAGE, NRIF and NADE 62 0.121 4 4.53E-06 0.000577
Ceramide signalling 3 0.00584 2 1.05E-05 0.00105
NFG and proNGF binds to p75NTR 3 0.00584 2 1.05E-05 0.00105
Signalling to STAT3 3 0.00584 2 1.05E-05 0.00105
Signal Transduction 1690 3.29 11 1.22E-05 0.00114
Axonal growth stimulation 4 0.00779 2 2.10E-05 0.00184
NGF-independant TRKA activation 5 0.00973 2 3.49E-05 0.00288
p75NTR negatively regulates cell cycle via SC1 6 0.0117 2 5.23E-05 0.00407
NADE modulates death signalling 7 0.0136 2 7.31E-05 0.00539
Regulated proteolysis of p75NTR 10 0.0195 2 0.000156 0.0109
Retrograde neurotrophin signalling 13 0.0253 2 0.00027 0.018
Signalling to p38 via RIT and RIN 15 0.0292 2 0.000362 0.0231
ARMS-mediated activation 16  0.0312 2 0.000414 0.0252
Frs2-mediated activation 18 0.035 2 0.000526 0.0307
Prolonged ERK activation events 20 0.0389 2 0.000652 0.0366
Signalling to RAS 27 0.0526 2 0.0012 0.0644
PLC-gammal signalling 37 0.072 2 0.00224 0.112
Signalling to ERKs 37 0.072 2 0.00224 0.112
NRAGE signals death through JNK 45  0.0876 2 0.0033 0.154
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Interleukin-1 signaling 45

NGF signalling via TRKA from the plasma membrane 207
NGF processing 4
PI3K/AKT activation 106
A third proteolytic cleavage releases NICD 9
Signaling by Interleukins 116
Signaling by NOTCH3 11
Signaling by NOTCH4 11
Signaling by NOTCH2 18
NOTCH2 Activation and Transmission of Signal to the Nucleus 18
JNK (c-Jun kinases) phosphorylation and activation mediated by activated human TAK1 20
TAK1 activates NFkB by phosphorylation and activation of IKKs complex 22
activated TAK1 mediates p38 MAPK activation 23
Activation of Gene Expression by SREBP (SREBF) 26
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0.0876
0.403
0.00779
0.206
0.0175
0.226
0.0214
0.0214
0.035
0.035
0.0389
0.0428
0.0448
0.0506

P R R R RPRRRRNRLRNRLRWN

0.0033
0.00667
0.00777

0.0174

0.0174

0.0206

0.0212

0.0212

0.0345

0.0345

0.0383

0.042

0.0439

0.0495

0.154
0.302

0.34
0.717
0.717
0.804
0.804
0.804
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MODULE 18

Pathway Total Expected Hits P.Value FDR
Downregulation of TGF-beta receptor signaling 27 0.00809 1 0.00807 1
TGF-beta receptor signaling activates SMADs 30 0.00899 1 0.00897 1
Deposition of New CENPA-containing Nucleosomes at the Centromere 65 0.0195 1 0.0194 1
Nucleosome assembly 65 0.0195 1 0.0194 1
Signaling by TGF-beta Receptor Complex 70 0.021 1 0.0209 1
Chromosome Maintenance 124  0.0371 1 0.0368 1
Cell Cycle 508 0.152 1 0.146 1
Signal Transduction 1690 0.506 1 0.442 1
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MODULE 19

Total Expected Hits P.Value

Pathway

Molecules associated with elastic fibres

Elastic fibre formation

Extracellular matrix organization

Lipoprotein metabolism

A tetrasaccharide linker sequence is required for GAG synthesis
Glycosaminoglycan metabolism

MPS VI - Maroteaux-Lamy syndrome
Mucopolysaccharidoses

MPS IX - Natowicz syndrome

MPS 1lIB - Sanfilippo syndrome B

MPS | - Hurler syndrome

MPS 1l - Hunter syndrome

MPS VII - Sly syndrome

MPS IV - Morquio syndrome A

MPS 1IC - Sanfilippo syndrome C

MPS IV - Morquio syndrome B

MPS llIA - Sanfilippo syndrome A

MPS 1lID - Sanfilippo syndrome D

Lipid digestion, mobilization, and transport
Nuclear signaling by ERBB4

Signaling by ERBB4

Chondroitin sulfate/dermatan sulfate metabolism
Heparan sulfate/heparin (HS-GAG) metabolism
Disease

FGFR1b ligand binding and activation

FGFR2b ligand binding and activation

Amyloids

Constitutive Signaling by NOTCH1 t(7;9)(NOTCH1:M1580_K2555) Translocation Mutant
FGFR3b ligand binding and activation

38
45
157
22
27
118
118
118
118
118
118
118
118
118
118
118
118
118
41
41
152
53
56
945
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0.0797
0.0944
0.329
0.0461
0.0566
0.247
0.247
0.247
0.247
0.247
0.247
0.247
0.247
0.247
0.247
0.247
0.247
0.247
0.086
0.086
0.319
0.111
0.117
1.98
0.0105
0.0126
0.176
0.0147
0.0147

6

6
7
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
2
2
3
2
2
6
1
1
2
1
1

6.53E-11
1.91E-10
1.04E-08
0.000921
0.00139
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0032
0.0032
0.0035
0.00529
0.00589
0.00861
0.0104
0.0125
0.0129
0.0146
0.0146

FDR
9.16E-08
1.34E-07
4.86E-06
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.224
0.224
0.234
0.337
0.359
0.503
0.586
0.67
0.67
0.705
0.705



Metabolism of carbohydrates

Dermatan sulfate biosynthesis

Crosslinking of collagen fibrils

FGFR1c ligand binding and activation

FGFR3c ligand binding and activation

FGFR3 ligand binding and activation

Signaling by activated point mutants of FGFR3
Signaling by activated point mutants of FGFR1
Signaling by FGFR3 mutants

Signaling by NOTCH3

Signaling by NOTCH4

Chylomicron-mediated lipid transport

FGFR2c ligand binding and activation

FGFR4 ligand binding and activation

Keratan sulfate degradation

HDL-mediated lipid transport

Receptor-ligand binding initiates the second proteolytic cleavage of Notch receptor
FGFR1 ligand binding and activation
Constitutive Signaling by NOTCH1 HD Domain Mutants
CS/DS degradation

Anchoring fibril formation

FGFR2 ligand binding and activation

Signaling by FGFR2 mutants

Activated point mutants of FGFR2

Prolactin receptor signaling

Signaling by NOTCH2

NOTCH2 Activation and Transmission of Signal to the Nucleus
FGFR ligand binding and activation

HS-GAG degradation

Growth hormone receptor signaling
Chondroitin sulfate biosynthesis

258
10
11
11
11
11
11
11
11
11
11
12
12
12
12
13
14
14
14
14
15
16
16
16
17
18
18
22
22
23
23
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0.541

0.021
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0252
0.0252
0.0252
0.0252
0.0273
0.0294
0.0294
0.0294
0.0294
0.0315
0.0335
0.0335
0.0335
0.0356
0.0377
0.0377
0.0461
0.0461
0.0482
0.0482

P R R RPRRPRRRRRRRRPRRRRRRRRRRBRRRPBRRPRRRRRRW

0.0151
0.0208
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0249
0.0249
0.0249
0.0249
0.0269

0.029

0.029

0.029

0.029

0.031
0.0331
0.0331
0.0331
0.0351
0.0371
0.0371
0.0452
0.0452
0.0472
0.0472

0.707
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.793
0.829
0.829
0.829
0.829
0.829

0.87
0.875
0.875
0.875
0.911
0.929
0.929
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MODULE 20

Pathway Total Expected Hits P.Value FDR

Axon guidance 292 0.7 9 4.52E-09 6.34E-06
Developmental Biology 417 0.999 9 1.03E-07 7.19E-05
Signaling by Robo receptor 34 0.0815 4 9.77E-07 0.000457
Cell-extracellular matrix interactions 19  0.0455 3 1.07E-05 0.00375
Cell-Cell communication 143 0.343 5 1.52E-05 0.00425
Platelet degranulation 89 0.213 4 4.75E-05 0.00951
Cell junction organization 89 0.213 4 4.75E-05 0.00951
Response to elevated platelet cytosolic Ca2+ 94 0.225 4 5.89E-05 0.0103
Platelet activation, signaling and aggregation 220 0.527 5 0.00012 0.0188
Role of Abl in Robo-Slit signaling 9 0.0216 2 0.000192 0.0269
Regulation of actin dynamics for phagocytic cup formation 62 0.149 3 0.000392 0.0499
Semapbhorin interactions 72 0.173 3 0.000609 0.0711
Fcgamma receptor (FCGR) dependent phagocytosis 86 0.206 3 0.00102 0.11
SemadD induced cell migration and growth-cone collapse 29  0.0695 2 0.0021 0.211
Adherens junctions interactions 31 0.0743 2 0.0024 0.225
SemadD in semaphorin signaling 34 0.0815 2 0.00289 0.253
Hemostasis 511 1.22 5 0.00553 0.456
Muscle contraction 52 0.125 2 0.00666 0.519
Cell-cell junction organization 60 0.144 2 0.00879 0.648
NOSTRIN mediated eNOS trafficking 5 0.012 1 0.0119 0.836
Regulation of cytoskeletal remodeling and cell spreading by IPP complex components 9 0.0216 1 0.0214 1
Formation of annular gap junctions 11  0.0264 1 0.0261 1
Gap junction degradation 12 0.0288 1 0.0284 1
DCC mediated attractive signaling 14  0.0335 1 0.0331 1
GRB2:S0S provides linkage to MAPK signaling for Intergrins 15 0.0359 1 0.0354 1
p130Cas linkage to MAPK signaling for integrins 15 0.0359 1 0.0354 1
Sema3A PAK dependent Axon repulsion 16  0.0383 1 0.0377 1
Metabolism of nitric oxide 20 0.0479 1 0.0469 1
eNOS activation and regulation 20 0.0479 1 0.0469 1
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MODULE 21

Pathway
Integrin cell surface interactions

Type | hemidesmosome assembly

Anchoring fibril formation
L1CAM interactions

Assembly of collagen fibrils and other multimeric structures

Signal Transduction

Axon guidance

Collagen formation

Cell junction organization
Developmental Biology

Cell-Cell communication
Extracellular matrix organization
Striated Muscle Contraction

85
12
15
112
54

1690

292
85
89

417

143

157
31

0.0891
0.0126
0.0157
0.117
0.0566
1.77
0.306
0.0891
0.0933
0.437
0.15
0.165
0.0325

6

2
2
3
2
6
3
2
2
3
2
2
1

Total Expected Hits P.Value

2.47E-11
6.19E-05
9.83E-05
0.000153
0.00131
0.00142
0.00254
0.00323
0.00353
0.00701
0.00891
0.0107
0.0321
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FDR
3.46E-08
0.0434
0.0459
0.0537
0.333
0.333
0.509
0.55
0.55
0.982
1
1
1



MODULE 22

Pathway Total Expected Hits P.Value FDR

Pyruvate metabolism and Citric Acid (TCA) cycle 49  0.0954 6 1.88E-10 2.64E-07
The citric acid (TCA) cycle and respiratory electron transport 145 0.282 6 1.43E-07 7.01E-05
Metabolism 1490 29 12 1.50E-07 7.01E-05
Pyruvate metabolism 21  0.0409 3 7.52E-06 0.00263
Citric acid cycle (TCA cycle) 26  0.0506 3 1.46E-05 0.0041
Glucose metabolism 70 0.136 3 0.000293 0.0684
Metabolism of carbohydrates 258 0.502 4 0.00118 0.237
Gluconeogenesis 35 0.0681 2 0.00201 0.352
Abnormal metabolism in phenylketonuria 4 0.00779 1 0.00777 1
Galactose catabolism 5 0.00973 1 0.0097 1
Glycogen synthesis 8 0.0156 1 0.0155 1
ChREBP activates metabolic gene expression 8 0.0156 1 0.0155 1
Pentose phosphate pathway (hexose monophosphate shunt) 9 0.0175 1 0.0174 1
Regulation of Gene Expression by Hypoxia-inducible Factor 9 0.0175 1 0.0174 1
Regulation of pyruvate dehydrogenase (PDH) complex 13  0.0253 1 0.025 1
Fatty acid, triacylglycerol, and ketone body metabolism 139 0.271 2 0.0289 1
Glycogen breakdown (glycogenolysis) 18 0.035 1 0.0345 1
Fatty Acyl-CoA Biosynthesis 18 0.035 1 0.0345 1
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MODULE 23

Pathway Total Expected Hits P.Value  FDR

Regulation of Insulin Secretion by Free Fatty Acids 8 0.0144 2 8.24E-05 0.0578
Regulation of Insulin Secretion by Fatty Acids Bound to GPR40 (FFAR1) 8 0.0144 2 8.24E-05 0.0578
Regulation of Insulin Secretion by Acetylcholine 11  0.0198 2 0.000161 0.0754
Transport of inorganic cations/anions and amino acids/oligopeptides 96 0.173 3 0.000577 0.202
Thromboxane signalling through TP receptor 25 0.0449 2 0.000868 0.237
ADP signalling through P2Y purinoceptor 1 27 0.0485 2 0.00101 0.237
Signal amplification 33 0.0593 2 0.00152 0.282
Thrombin signalling through proteinase activated receptors (PARs) 34 0.0611 2 0.00161 0.282
Type Il Na+/Pi cotransporters 4 0.00719 1 0.00717 0.866
SLC-mediated transmembrane transport 251 0.451 3 0.00897 0.866
Regulation of Insulin Secretion 82 0.147 2 0.00908 0.866
Constitutive PI3K/AKT Signaling in Cancer 89 0.16 2 0.0106 0.866
Sodium-coupled phosphate cotransporters 6 0.0108 1 0.0107 0.866
The retinoid cycle in cones (daylight vision) 7 0.0126 1 0.0125 0.866
PI3K events in ERBB4 signaling 103 0.185 2 0.0141 0.866
PIP3 activates AKT signaling 103 0.185 2 0.0141 0.866
PI-3K cascade 103 0.185 2 0.0141 0.866
PI3K/AKT Signaling in Cancer 103 0.185 2 0.0141 0.866
PI3K events in ERBB2 signaling 103 0.185 2 0.0141 0.866
Adrenoceptors 8 0.0144 1 0.0143 0.866
GAB1 signalosome 106 0.191 2 0.0149 0.866
PI3K/AKT activation 106 0.191 2 0.0149 0.866
Signal Transduction 1690 3.03 7 0.0151 0.866
Integration of energy metabolism 109 0.196 2 0.0157 0.866
Bicarbonate transporters 9 0.0162 1 0.0161 0.866
Sodium/Proton exchangers 9 0.0162 1 0.0161 0.866
Retinoid cycle disease events 10 0.018 1 0.0178 0.926
Negative regulation of the PI3K/AKT network 11  0.0198 1 0.0196 0.982
G alpha (s) signalling events 127 0.228 2 0.0209 1
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Role of second messengers in netrin-1 signaling
Signaling by SCF-KIT

The canonical retinoid cycle in rods (twilight vision)
Downstream signaling of activated FGFR

Signaling by ERBB4

Signaling by FGFR

Downstream signal transduction

Signaling by ERBB2

DAP12 signaling

Downstream Signaling Events Of B Cell Receptor (BCR)
Signaling by FGFR in disease

Signaling by EGFR

Signaling by EGFR in Cancer

DAP12 interactions

G alpha (qg) signalling events

Signaling by PDGF

Synthesis of IP3 and IP4 in the cytosol

Signaling by the B Cell Receptor (BCR)

GPCR downstream signaling

13
142

15
150
152
162
163
164
164
173
178
179
181
182
188
189

27
199
812

0.0234
0.255
0.027

0.27
0.273
0.291
0.293
0.295
0.295
0.311

0.32
0.322
0.325
0.327
0.338

0.34

0.0485
0.358

1.46

P N PEFP NMNDNNNMNMNNNNNMNNMNMNNNREREDNPRE
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0.0231
0.0258
0.0266
0.0285
0.0293
0.0329
0.0333
0.0337
0.0337
0.0371
0.0391
0.0395
0.0403
0.0408
0.0432
0.0437
0.0475
0.0479
0.0483
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MODULE 24

Pathway Total Expected Hits P.Value FDR

NCAM signaling for neurite out-growth 65 0.146 8 3.16E-13 4.42E-10
Interaction between L1 and Ankyrins 29 0.0651 6 1.89E-11 1.32E-08
L1CAM interactions 112 0.252 8 2.84E-11 1.33E-08
Axon guidance 292 0.656 9 2.06E-09 7.21E-07
Developmental Biology 417 0.937 9 4.75E-08 1.33E-05
Interferon gamma signaling 74 0.166 5 4.02E-07 9.39E-05
Interferon Signaling 173 0.389 6 1.14E-06 0.000229
Interferon alpha/beta signaling 68 0.153 4 1.23E-05 0.00216
Cytokine Signaling in Immune system 286 0.643 6 2.12E-05 0.00329
Immune System 1140 2.56 10 2.61E-05 0.00367
Signaling by FGFR mutants 45 0.101 3 0.000123 0.0157
Phospholipase C-mediated cascade 57 0.128 3 0.00025 0.0292
Downstream signaling of activated FGFR 150 0.337 4 0.000275 0.0297
Signaling by FGFR 162 0.364 4 0.00037 0.032
Downstream signal transduction 163 0.366 4 0.000379 0.032
Signaling by ERBB2 164 0.368 4 0.000388 0.032
DAP12 signaling 164 0.368 4 0.000388 0.032
Signaling by FGFR in disease 178 0.4 4 0.000529 0.0385
Signaling by EGFR 179 0.402 4 0.000541 0.0385
Signaling by EGFR in Cancer 181 0.407 4 0.000564 0.0385
DAP12 interactions 182 0.409 4 0.000576 0.0385
Signaling by PDGF 189 0.425 4 0.000664 0.0423
Signaling by the B Cell Receptor (BCR) 199 0.447 4 0.000807 0.0492
Constitutive PI3K/AKT Signaling in Cancer 89 0.2 3 0.000928 0.0525
NGF signalling via TRKA from the plasma membrane 207 0.465 4 0.000936 0.0525
FGFR ligand binding and activation 22 0.0494 2 0.00106 0.0572
Nephrin interactions 24 0.0539 2 0.00126 0.0621
PI3K events in ERBB4 signaling 103 0.231 3 0.00142 0.0621
PIP3 activates AKT signaling 103 0.231 3 0.00142 0.0621
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PI-3K cascade

PI3K/AKT Signaling in Cancer

PI3K events in ERBB2 signaling

GAB1 signalosome

PI3K/AKT activation

SHC-mediated cascade

Signaling by FGFR1 mutants

Signaling by FGFR1 amplification mutants
Signaling by FGFR2 amplification mutants
Signal transduction by L1

Signalling by NGF

FRS2-mediated cascade

Signaling by SCF-KIT

Negative regulation of FGFR signaling
Signaling by ERBB4

Downstream Signaling Events Of B Cell Receptor (BCR)
FGFR1c and Klotho ligand binding and activation
Adaptive Immune System

PI3K Cascade

FGFR2b ligand binding and activation
Klotho-mediated ligand binding

IRS-mediated signalling

IRS-related events

IRS-related events triggered by IGF1R
Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)
IGF1R signaling cascade

Insulin receptor signalling cascade

FGFR1c ligand binding and activation
Signaling by activated point mutants of FGFR1
Innate Immune System

FGFR2c ligand binding and activation

103
103
103
106
106

28

31

=

35
290
39
142
41
152
173

654
76

87
90
91
94
94
95
11
11
521
12

0.231
0.231
0.231
0.238
0.238
0.0629
0.0696
0.00225
0.00225
0.0786
0.651
0.0876
0.319
0.0921
0.341
0.389
0.00674
1.47
0.171
0.0135
0.0135
0.195
0.202
0.204
0.211
0.211
0.213
0.0247
0.0247
1.17
0.027

0.00142
0.00142
0.00142
0.00154
0.00154
0.00172
0.00211
0.00225
0.00225
0.00269
0.00325
0.00333
0.00355
0.00367
0.0043
0.00618
0.00673
0.0116
0.0122
0.0134
0.0134
0.0158
0.0168
0.0172
0.0183
0.0183
0.0186
0.0245
0.0245
0.025
0.0266
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0.0621
0.0621
0.0621
0.0635
0.0635
0.069
0.0822
0.0829
0.0829
0.0965
0.114
0.114
0.119
0.12
0.137
0.193
0.205
0.345
0.356
0.376
0.376
0.434
0.454
0.455
0.466
0.466
0.467
0.591
0.591
0.594
0.623



Signaling by Insulin receptor

PECAML1 interactions

Caspase-mediated cleavage of cytoskeletal proteins
Role of second messengers in netrin-1 signaling
FGFR1 ligand binding and activation

FGFR2 ligand binding and activation

Signaling by FGFR2 mutants

Activated point mutants of FGFR2

Regulation of KIT signaling

Frs2-mediated activation

Cell-Cell communication

Signaling by constitutively active EGFR
Prolonged ERK activation events

Signaling by FGFR1 fusion mutants

117
13
13
13
14
16
16
16
17
18

143
19
20
20

0.263
0.0292
0.0292
0.0292
0.0315
0.0359
0.0359
0.0359
0.0382
0.0404

0.321
0.0427
0.0449
0.0449

0.0275
0.0288
0.0288
0.0288

0.031
0.0354
0.0354
0.0354
0.0376
0.0397
0.0399
0.0419

0.044

0.044
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0.632
0.632
0.632
0.632
0.669

0.73

0.73

0.73
0.763
0.787
0.787
0.816
0.834
0.834



MODULE 25

Total Expected Hits P.Value

Pathway

Interleukin-6 signaling

Signaling by Interleukins

Cytokine Signaling in Immune system
Regulation of IFNG signaling
Regulation of IFNA signaling
Interferon alpha/beta signaling
Immune System

Interferon gamma signaling

Growth hormone receptor signaling
Interferon Signaling

Antiviral mechanism by IFN-stimulated genes
ISG15 antiviral mechanism
Interleukin-7 signaling

Signaling by FGFR1 fusion mutants
Interleukin receptor SHC signaling
Signaling by FGFR1 mutants
Interleukin-2 signaling

Signaling by FGFR mutants
Interleukin-3, 5 and GM-CSF signaling

14
116
286

17
27
68

1140

74
23
173
69
69
12
20
28
31
42
45
51

0.0126
0.104
0.257

0.0153

0.0243

0.0611

1.02

0.0665

0.0207
0.155
0.062
0.062

0.0108
0.018

0.0252

0.0279

0.0377

0.0404

0.0458

6

P P R RRPRRNNWNWDDWWWOO OO

2.45E-17
2.42E-11
5.87E-09
2.73E-07
1.17E-06
1.98E-05
2.42E-05
2.55E-05
0.000169
0.000323
0.00154
0.00154
0.0107
0.0178
0.0249
0.0275
0.0372
0.0398
0.045

FDR
3.43E-14
1.69E-08
2.74E-06
9.57E-05
0.000328
0.00447
0.00447
0.00447
0.0263
0.0453
0.18
0.18

R R R R R R R
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MODULE 26

Pathway Total Expected Hits P.Value FDR

Antigen Presentation: Folding, assembly and peptide loading of class | MHC 25 0.0412 7 1.34E-15 1.88E-12
Immunoregulatory interactions between a Lymphoid and a non-Lymphoid cell 80 0.132 8 4.76E-14 3.34E-11
Endosomal/Vacuolar pathway 10 0.0165 5 1.05E-12 4.91E-10
Adaptive Immune System 654 1.08 10 7.66E-10 2.69E-07
ER-Phagosome pathway 63 0.104 5 2.82E-08 7.89E-06
Class | MHC mediated antigen processing & presentation 267 0.44 7 4.35E-08 1.02E-05
Interferon gamma signaling 74 0.122 5 6.40E-08 1.28E-05
Antigen processing-Cross presentation 78 0.129 5 8.36E-08 1.47E-05
Immune System 1140 1.87 10 1.86E-07 2.90E-05
Interferon alpha/beta signaling 68 0.112 4 3.08E-06 0.000431
Interferon Signaling 173 0.285 5 4.49E-06 0.000572
Nef-mediates down modulation of cell surface receptors by recruiting them to clathrin adapters 24 0.0395 3 6.61E-06 0.000772
The role of Nef in HIV-1 replication and disease pathogenesis 31 0.0511 3 1.46E-05 0.00157
Cytokine Signaling in Immune system 286 0.471 5 ©5.20E-05 0.00521
COPII (Coat Protein 2) Mediated Vesicle Transport 9 0.0148 2 8.83E-05 0.00774
ER to Golgi Transport 9 0.0148 2 8.83E-05 0.00774
Nef mediated downregulation of MHC class | complex cell surface expression 13  0.0214 2 0.000191 0.0157
Host Interactions of HIV factors 141 0.232 3 0.00134 0.105
Transport to the Golgi and subsequent modification 35 0.0577 2 0.00143 0.105
HIV Infection 214 0.353 3 0.00443 0.31
Asparagine N-linked glycosylation 86 0.142 2 0.00836 0.558
Nef Mediated CD8 Down-regulation 7 0.0115 1 0.0115 0.732
MHC class Il antigen presentation 118 0.194 2 0.0153 0.936
Crosslinking of collagen fibrils 11  0.0181 1 0.018 1
DAP12 signaling 164 0.27 2 0.0285 1
DAP12 interactions 182 0.3 2 0.0346 1
Post-translational protein modification 200 0.329 2 0.0411 1
Membrane Trafficking 203 0.334 2 0.0422 1
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MODULE 27

Pathway Total Expected Hits P.Value FDR

Regulation of Complement cascade 15  0.0157 5 5.70E-13 7.99E-10
Complement cascade 33 0.0346 5 4.48E-11 3.14E-08
Alternative complement activation 6 0.00629 3 1.41E-08 6.59E-06
Activation of C3 and C5 7 0.00734 3 2.47E-08 8.64E-06
Initial triggering of complement 17 0.0178 3 4.77E-07 0.000134
Innate Immune System 521 0.546 5 5.22E-05 0.0122
Immune System 1140 1.19 5 0.00221 0.443
G alpha (i) signalling events 184 0.193 2 0.0145 1
Peptide ligand-binding receptors 192 0.201 2 0.0157 1
Class A/1 (Rhodopsin-like receptors) 312 0.327 2 0.0391 1
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MODULE 28

Pathway Total Expected Hits P.Value FDR

Striated Muscle Contraction 31 0.0371 6 1.67E-13 2.34E-10
Muscle contraction 52  0.0623 6 4.59E-12 3.22E-09
NRAGE signals death through JNK 45  0.0539 1 0.0527 1
Cell death signalling via NRAGE, NRIF and NADE 62 0.0743 1 0.072 1
G alpha (12/13) signalling events 80 0.0959 1 0.092 1
p75 NTR receptor-mediated signalling 85 0.102 1 0.0975 1
Rho GTPase cycle 123 0.147 1 0.138 1
Signaling by Rho GTPases 123 0.147 1 0.138 1
Antigen processing: Ubiquitination & Proteasome degradation 224 0.268 1 0.239 1
Class | MHC mediated antigen processing & presentation 267 0.32 1 0.279 1
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MODULE 29

Pathway Total Expected Hits P.Value FDR

Metabolism of Angiotensinogen to Angiotensins 14  0.0252 9 6.08E-24 8.52E-21
Peptide hormone metabolism 60 0.108 9 4.41E-17 3.09E-14
Metabolism of proteins 689 1.24 9 2.09E-07 9.75E-05
Peptide ligand-binding receptors 192 0.345 3 0.00425 1
Class A/1 (Rhodopsin-like receptors) 312 0.561 3 0.0162 1
Activation of the AP-1 family of transcription factors 10 0.018 1 0.0178 1
GPCR ligand binding 415 0.746 3 0.0344 1
G alpha (i) signalling events 184 0.331 2 0.0416 1
G alpha (q) signalling events 188 0.338 2 0.0432 1
Lysosome Vesicle Biogenesis 27 0.0485 1 0.0475 1
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MODULE 30

Pathway Total Expected Hits P.Value  FDR

Scavenging of Heme from Plasma 15  0.0157 5 5.70E-13 3.99E-10
Binding and Uptake of Ligands by Scavenger Receptors 15  0.0157 5 5.70E-13 3.99E-10
Uptake of Oxygen and Release of Carbon Dioxide by Erythrocytes 10 0.0105 3 8.44E-08 2.37E-05
Uptake of Carbon Dioxide and Release of Oxygen by Erythrocytes 10 0.0105 3 8.44E-08 2.37E-05
02/C02 exchange in erythrocytes 10 0.0105 3 8.44E-08 2.37E-05
Factors involved in megakaryocyte development and platelet production 155 0.162 3 0.000401 0.0937
Hemostasis 511 0.536 3 0.0124 1
Metabolism 1490 1.56 3 0.189 1
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MODULE 31

Pathway Total Expected Hits P.Value FDR

Activation of Matrix Metalloproteinases 31 0.0511 10 1.01E-23 1.41E-20
Degradation of the extracellular matrix 77 0.127 10 2.48E-19 1.74E-16
Extracellular matrix organization 157 0.259 10 4.18E-16 1.96E-13
Degradation of collagen 61 0.1 7 1.20E-12 4.19E-10
Assembly of collagen fibrils and other multimeric structures 54 0.089 2 0.00337 0.945
Collagen formation 85 0.14 2 0.00818 1
Platelet degranulation 89 0.147 2 0.00894 1
Response to elevated platelet cytosolic Ca2+ 94 0.155 2 0.00993 1
EGFR Transactivation by Gastrin 9 0.0148 1 0.0147 1
Regulation of Insulin-like Growth Factor (IGF) Transport and Uptake by Insulin-like Growth Factor Binding Proteins (IGFBPs) 21 0.0346 1 0.0341 1
Hemostasis 511 0.842 3 0.0463 1
Platelet activation, signaling and aggregation 220 0.362 2 0.0489 1
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MODULE 32

Pathway Total Expected Hits P.Value FDR

Formation of Fibrin Clot (Clotting Cascade) 29 0.0347 7 1.06E-16 1.49E-13
Extrinsic Pathway 5 0.00599 5 5.07E-16 3.55E-13
Gamma-carboxylation of protein precursors 10 0.012 4 1.77E-10 8.28E-08
Gamma-carboxylation, transport, and amino-terminal cleavage of proteins 12 0.0144 4 4.17E-10 1.46E-07
PTM: gamma carboxylation, hypusine formation and arylsulfatase activation 29 0.0347 4 1.99E-08 5.57E-06
Transport of gamma-carboxylated protein precursors from the endoplasmic reticulum to the Golgi apparatus 9 0.0108 3 9.45E-08 2.21E-05
Hemostasis 511 0.612 7 1.11E-07 2.21E-05
Removal of aminoterminal propeptides from gamma-carboxylated proteins 10 0.012 3 1.35E-07 2.37E-05
Common Pathway 11  0.0132 3 1.85E-07 2.89E-05
Post-translational protein modification 200 0.24 4 4.98E-05 0.00698
Intrinsic Pathway 17 0.0204 2 0.000169 0.0216
Metabolism of proteins 689 0826 4 0.0056 0.654
BMAL1:CLOCK/NPAS2 Activates Circadian Expression 14 0.0168 1 0.0167 1
Circadian Clock 35 0.0419 1 0.0412 1
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MODULE 33

Pathway Total Expected Hits P.Value FDR

Glycoprotein hormones 7 0.0105 7 1.03E-21 1.44E-18
Peptide hormone biosynthesis 9 0.0135 7 3.69E-20 2.59E-17
Peptide hormone metabolism 60 0.0899 7 3.88E-13 1.81E-10
Hormone ligand-binding receptors 10 0.015 5 ©5.73E-13 2.01E-10
G alpha (s) signalling events 127 0.19 5 5.37E-07 0.000151
Metabolism of proteins 689 1.03 7 1.10E-05 0.00257
Class A/1 (Rhodopsin-like receptors) 312 0.467 5 4.48E-05 0.00897
GPCR ligand binding 415 0.622 5 0.000176 0.0308
Signal regulatory protein (SIRP) family interactions 20 0.03 2 0.000378 0.0589
GPCR downstream signaling 812 1.22 5 0.00391 0.548
Signaling by GPCR 931 1.39 5 0.00715 0.912
Cell surface interactions at the vascular wall 99 0.148 2 0.00906 1
Cell-Cell communication 143 0.214 2 0.0183 1
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MODULE 34

Pathway Total Expected Hits P.Value FDR
Utilization of Ketone Bodies 3 0.0018 1 0.0018 1
Ketone body metabolism 5 0.003 1 0.00299 1
Attachment of GPI anchor to uPAR 7 0.00419 1 0.00419 1
Dissolution of Fibrin Clot 10 0.00599 1 0.00598 1
Interleukin-6 signaling 14 0.00839 1 0.00836 1
Post-translational modification: synthesis of GPl-anchored proteins 26 0.0156 1 0.0155 1
Regulation of IFNA signaling 27 0.0162 1 0.0161 1
Golgi Associated Vesicle Biogenesis 57 0.0341 1 0.0337 1
trans-Golgi Network Vesicle Budding 64  0.0383 1 0.0378 1
Clathrin derived vesicle budding 64  0.0383 1 0.0378 1
Interferon alpha/beta signaling 68  0.0407 1 0.0401 1
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