Supplementary Data
Supplementary Figure S1. Schematic illustrating modulation of the sphingolipid rheostat using pathway inhibitors to promote cell death, particularly in IDH1-mutant gliomas.
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Supplementary Table S1. Values are derived from GEPIA3 DIY analysis and are provided for descriptive purposes. 



Supplementary Figure S2. Western blot showing R132H-IDH1 mutation expression in human glioma cell lines. -tubulin was used as a loading control.
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Supplementary Figure S3. Kaplan–Meier survival analysis of glioma patients stratified by ASAH1 expression across independent cohorts and tumor subtypes. Overall survival analyses were performed using data from The Cancer Genome Atlas (TCGA) and the Chinese Glioma Genome Atlas (CGGA). Patients were stratified into high and low ASAH1 expression groups based on tumor expression levels. Kaplan–Meier curves are shown for the major glioma subtypes, including oligodendroglioma, astrocytoma, and glioblastoma. Hazard ratio (HR), log-rank p value, and Wilcoxon p value are indicated in each plot. 
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[image: ][image: ][image: ]

CCGA dataAstrocytoma
Glioblastoma

[image: ][image: ]







Supplementary Figure S4. Chemical structure of SABRAC drug.
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Supplementary Table S2. Nonlinear regression parameters for dose-response analysis. Cell viability was assessed using the Cell Counting Kit-8 assay after 48 h exposure. Summary of four-parameter logistic nonlinear regression fits (concentration-response, variable slope) used to calculate IC50 values for human glioma cell lines treated with SABRAC (0–200 µM). Values were normalized to the mean of untreated controls (0 µM), set to 1. Nonlinear regression was performed using ordinary least squares with strict convergence criteria (maximum 1000 iterations). The top plateau was constrained to 1 and the bottom plateau constrained to 0. Reported parameters include IC50 (µM) with asymmetrical 95% confidence intervals, Hill slope, coefficient of determination (R²), Sy.x (standard error of the estimate), and degrees of freedom (DF). Each replicate from at least three biological independent experiments (≥3 technical replicates per concentration) was included as an individual data point in the regression.



Supplementary Figure S5. Images of TS603 and NCH612 cells after 48 h under vehicle and SABRAC treatment, were acquired using an EVOS™ M5000 Imaging System microscope with a bright field objective of magnification 4×.
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Supplementary Figure S6. BT142 cells were treated with different acid ceramidase (AC) inhibitors (SOBRAC, SOCLAC, SACLAC, and SABRAC) at concentrations ranging from 0.0625 to 48 µM for 48 h. Cell viability was measured by Cell Counting Kit-8 assay and normalized to seeding values (time 0 set to 1). Four-parameter logistic nonlinear regression fits (concentration-response, variable slope) was used to calculate IC50 values. Nonlinear regression was performed using ordinary least squares with strict convergence criteria (maximum 1000 iterations). The top plateau was constrained to 1 and the bottom plateau constrained to 0. Reported parameters include IC50 (µM) with asymmetrical 95% confidence intervals, Hill slope, coefficient of determination (R²), Sy.x (standard error of the estimate), and degrees of freedom (DF). Each replicate from at least three biological independent experiments (≥3 technical replicates per concentration) was included in the regression. The upper panel shows the fitted dose-response curves with mean ± SD error bars. SABRAC, which exhibited the lowest IC50, was selected for subsequent experiments.
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Supplementary Figure S7. TS603 cells were treated with 0, 5, 10, or 20 µM SABRAC for 48 h followed by lipidomic analysis. Ceramide levels are shown as abundance normalized to internal standards and protein content. Individual points represent biologically independent replicates (n = 4 per group). Boxes indicate the interquartile range with median; whiskers denote minimum-maximum values. Top panel shows normalized ceramide species abundance. Bottom panel represents the identical dataset, expressed as fold change relative to control. Normalized abundance values were log-transformed and analyzed by two-way repeated-measures ANOVA (including interaction) with Geisser–Greenhouse correction. Comparisons were performed versus the corresponding control condition within each ceramide species, with FDR control using the Benjamini–Krieger–Yekutieli method; FDR-adjusted p values are shown.
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Supplementary Figure S8. Heatmap depicting fold changes relative to control of ceramide and complex sphingolipid species measured by LC–MS in TS603 cells treated with 0, 5, 10, or 20 µM SABRAC for 48 h.
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Supplementary Figure S9. Schematic overview of sphingolipid metabolism and ceramide redistribution. Ceramide occupies a central position in sphingolipid metabolism and can be generated through de novo synthesis or sphingomyelin hydrolysis. Under conditions of ceramide accumulation, excess ceramides may be redistributed into multiple downstream metabolic pathways, including conversion to sphingomyelin, glycosphingolipids, or other ceramide-derived species. 
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Supplementary Figure S10. Heatmap of Reactome glycosphingolipid metabolism pathway leading-edge gene expression in NCH612 and TS603 cells following SABRAC treatment. Expression values were row-scaled using transformed expression data. Leading-edge genes were defined by preranked Gene set enrichment analysis (GSEA) of the Reactome glycosphingolipid metabolism gene set to highlight transcriptional responses shared across both cell lines. Cells were treated with 7.5 µM SABRAC for 24 h (NCH612) or 6 h (TS603) with n = 4 independent biological replicates per group. Differential expression analysis was performed using DESeq2.
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Supplementary Figure S11. Principal component analysis (PCA) plots of RNA-seq data from TS603 cells treated with 7.5 μM of SABRAC for 6 h and NCH612 cells treated with 7.5 μM of SABRAC for 24 h are shown in separate panels. PCA was performed on normalized expression values to visualize global transcriptional differences between treatment conditions.
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Supplementary Figure S12. TS603 cells were treated with 10 µM SABRAC for the indicated times (0 h, 30 min, 2 h, 4 h) and followed by lipidomic analysis. Ceramide levels are shown as abundance normalized to internal standards and protein content. Individual points represent biologically independent replicates (n = 4 per group). Boxes indicate the interquartile range with median; whiskers denote minimum-maximum values. Top panel shows normalized ceramide species abundance. Bottom panel represents the identical dataset, expressed as fold change relative to control. Normalized abundance values were log-transformed and analyzed by two-way repeated-measures ANOVA (including interaction) with Geisser–Greenhouse correction. Comparisons were performed versus the corresponding control condition within each ceramide species, with FDR control using the Benjamini–Krieger–Yekutieli method; FDR-adjusted p values are shown.
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Supplementary Figure S13. Ceramide abundance in AC knockout (KO) and empty vector (EV) TS603 cells measured by lipidomic analysis. Ceramide levels are shown as abundance normalized to internal standards and protein content. Individual points represent biologically independent replicates (n = 4 per group). Boxes indicate the interquartile range with median; whiskers denote minimum-maximum values. Top panel shows normalized ceramide species abundance. Bottom panel represents the identical dataset, expressed as fold change relative to control. Normalized abundance values were log-transformed and analyzed by two-way repeated-measures ANOVA (including interaction) with Geisser–Greenhouse correction. Comparisons were performed versus the corresponding control condition within each ceramide species, with FDR control using the Benjamini–Krieger–Yekutieli method; FDR-adjusted p values are shown. Representative immunoblot images demonstrating the knockout of acid ceramidase (AC) in TS603 cells are shown below. β-actin was used as a loading control.
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Supplementary Figure S14. A. Schematic representation of the experimental protocol. B. Graph showing how SABRAC increases C12-NBD Ceramide in the lysosomes in TS603 cells. Ceramide fluorescence intensities were normalized by time 0 and the control values. Results are shown as mean ± SEM from 3 independent experiments performed in 8 replicates. Regression analysis followed by comparison of slopes was applied (n= 24 fields—5 z-stacks and 57 time points for each one—per condition). C. Confocal images from Control- and SABRAC- treated TS603 cells showing the regions of interest (ROI, lysosomes, mitochondria and overlapping surface between lysosomes and mitochondria) that were automatically selected for C12-NBD Ceramide fluorescence quantification. Ceramide increase under SABRAC treatment is highlighted by the presence of merged colors as yellow (ceramide in lysosomes) and cyan (ceramide in the mitochondria).
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Supplementary Figure S15. Cytochrome c (Cyt c) release by Raman spectroscopy. Raman spectra of living TS603 oligodendroglioma cells (treated with 10µM SABRAC or vehicle for 5 hours) was obtained with 532nm excitation. Raman spectral profiles were fixed at 1306 and 1317 cm⁻¹. One graph representing how SABRAC increases the mean intensity of cyt c in cell, and another one demonstrating that the increase in area of cyt c in cell under SABRAC treatment is not associated to differences in cell area. Five independent biological experiments were performed, each with at least four technical replicates per condition. Eighteen control cells and nineteen SABRAC-treated cells were analyzed. Individual values are shown with mean ± SEM. Statistical significance was determined using an unpaired two-tailed Student’s t-test after confirmation of normal distribution (Shapiro–Wilk test).
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Supplementary Figure S16. Raman spectra of TS603 oligodendroglioma living cells treated with 10 µM SABRAC for 5 hours, obtained with 532nm excitation. The gray square indicates the peak related to cytochrome c.
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Supplementary Figure S17. Representative immunoblot images showing apoptotic markers in NCH612 cells treated with SABRAC for 48 h at the indicated concentrations. β-actin was used as a loading control.
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Supplementary Figure S18. Representative immunoblot images showing cleavage of Caspase 8 in TS603 cells treated with SABRAC for 48 h at the indicated concentrations. β-actin was used as a loading control.
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Supplementary Figure S19. Volcano plot depicting differential gene expression in TS603 cells following SABRAC treatment (7.5 µM, 6 h), generated from DESeq2 analysis. Representative upregulated ER stress- and UPR-associated genes and downregulated genes associated with proliferation and metabolism are highlighted.
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Supplementary Figure S20. Gene set enrichment analysis (GSEA) performed in TS603 cells following SABRAC treatment (7.5 µM, 6 h) demonstrating significant enrichment of ER stress- and apoptosis-related transcriptional programs, including the Hallmark UPR gene set, Reactome ATF4-dependent signaling in response to ER stress, and GO Biological Process intrinsic apoptotic signaling pathway in response to ER stress. Enrichment plots are shown for representative gene sets. Enrichment score (ES), normalized enrichment score (NES), nominal p-value, and false discovery rate (FDR q-value) are indicated in the graph.
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Supplementary Tables 3-10. Transcriptomic pathway enrichment analysis following SABRAC treatment in oligodendroglioma cells. RNA-seq was performed on NCH612 and TS603 oligodendroglioma cells treated with the drug (7.5 µM) for 24 h (NCH612) or 6 h (TS603). Gene set enrichment analysis (GSEA) was conducted using the Hallmark, Reactome, and Gene Ontology Biological Process (GOBP) collections. For each cell line, separate tables list the top 20 significantly enriched upregulated and downregulated pathways. Pathways highlighted in orange correspond to those discussed in the main text and demonstrate consistent modulation across gene set collections and cell lines.





















Supplementary Figure S21. Ingenuity Pathway Analysis (IPA) canonical pathway diagram illustrating modulation of the unfolded protein response (UPR) following SABRAC treatment in NCH612 cells. RNA-seq data from NCH612 oligodendroglioma cells treated with SABRAC (7.5 µM) for 24 h were analyzed using IPA. Differentially expressed genes were filtered using an absolute log2 fold change cutoff of ≥1, with adjusted p value ≤ 0.05. The UPR canonical pathway is shown, including key UPR branches (PERK–ATF4–DDIT3, IRE1–XBP1, and ATF6 signaling). Nodes are colored according to IPA’s predicted activation state, as indicated in the accompanying legend. A clear predicted activation of the pathway was observed.
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Supplementary Figure S22. Ingenuity Pathway Analysis (IPA) of differentially expressed genes in TS603 SABRAC-treated cells. RNA-seq data from TS603 oligodendroglioma cells treated with SABRAC (7.5 µM) for 6 h were analyzed using IPA. IPA of differentially expressed genes is displayed as a horizontal bar graph with pathways ranked by -log(Benjamini–Hochberg–adjusted p-value), where pathway activation or inhibition is indicated by Z-score (orange, activated; blue, inhibited). 
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Supplementary Tables 11-12. Ingenuity Pathway Analysis (IPA) upstream regulator analysis following SABRAC treatment in oligodendroglioma cells. IPA upstream regulator analysis was performed on RNA-seq data from NCH612 and TS603 oligodendroglioma cells treated with the drug (7.5 µM) for 24 h or 6 h, respectively. Differentially expressed genes were filtered using an absolute log2 fold change cutoff of ≥1 for NCH612 and ≥0.75 for TS603, with adjusted p value ≤ 0.05. For each cell line, tables display the 5 top transcriptional upstream regulators meeting the following criteria: Benjamini–Hochberg-adjusted p value ≤ 0.05 and absolute activation z-score ≥ 2, ordered by expression log fold change. In both cell lines, the identified regulators were predominantly associated with ER stress and unfolded protein response signaling, including ATF4 and NUPR1, with additional cell line-specific regulators observed.









Supplementary Figure S23. Representative immunoblot images showing increased ATF4 protein expression in TS603 and NCH612 oligodendroglioma cells treated with SABRAC (7.5 µM) for 6 h (TS603) or 24 h (NCH612). β-actin was used as a loading control.
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Supplementary Figure S24. Representative immunoblot images showing increased p8 protein expression in TS603 cells treated with SABRAC for 48 h at the indicated concentrations. β-actin was used as a loading control.
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Supplementary Figure S25. Mice study for assessment of SABRAC toxicity. Line graph showing lack of toxicity of SABRAC in female SCID mice (n = 4 per group). SABRAC was administered intraperitoneally five times per week. Data normality was assessed using the Shapiro–Wilk test prior to statistical analysis. Two-way ANOVA was applied (ns, p > 0.05).
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Supplementary LC–MS data

MSConvert parameters were as follows:  peak picking - vendor-specific, MS level, 1-; .mzML output, write index, use TPP compatibility, use zlib compression, use numpress linear compression. MZMine 3 processing was performed per the following steps:  mass detection - auto, MS1, level =1, 5.0E2 noise level; mass detection - auto, MSn, level ≥ 2, 1.0E2 noise level; ADAP chromatogram builder - 0.40 - 19.6 min retention time; MS1, level = 1; 4 minimum consecutive scans; 8.0E2 min intensity for consecutive scans, 8.0E2 min absolute height, 0.005 m/z or 20 ppm m/z tolerance; smooting - Savitzky Golay smoothing algorithm, Retention time smoothing = 5; local minimum feature resolver - MS/MS scan pairing (✓), 0.01 m/z or 20 ppm, Use feature edges, 25 % minimum relative feature height, 1 minimum required signal, dimension = retention time,  70 % chromatographic threshold, 0.03 min minimum search range, 8.0E2 minimum absolute height, 1.5 min ratio peak top/edge, 0.05 - 1.51 min peak duration range, 4 minimum scan points; 13C isotope filter - 0.0015 m/z or 3 ppm, 0.04 min retention time tolerance, monotonic shape (✓), most intense representative isotope, never remove feature with MS2 (✓); isotopic peaks grouper - H, C, N, O, S, 0.0015 m/z or 3 ppm m/z tolerance, maximum charge 1, search in scans SINGLE MOST INTENSE; join aligner - 0.004 m/z or 10 ppm m/z tolerance, 3 weight for m/z, 0.1 min retention time tolerance, 1 weight for RT; feature list rows filter - max of 3 samples of 10 % minimum aligned features, keep rows that match all criteria, feature with MS2 scan (✓), never remove feature with MS2 (✓); peak finder (multithreaded) - 20 % intensity tolerance, 0.05 m/z or 20 ppm m/z tolerance, 0.15 retention time tolerance, 1 minimum scan; duplicate peak filter - filter mode NEW AVERAGE, 0.02 m/z or 10 ppm m/z tolerance, 0.05 min RT tolerance; spectral library search - MS level ≥ 2, 0.001 or 5 ppm precursor m/z tolerance, 0.002 m/z or 10 ppm spectral m/z tolerance, 4 minimum matched signals, 0.7 minimum weight cosine similarity, weights = MassBank (Mz^2 * I^0.5); lipid annotation - all lipid classes (✓), 0 - 80 carbon atoms in chains, 0 - 15 number of double bonds in chains, 0.001 m/z or 5 ppm m/z tolerance MS1 level, 0.002 m/z or 10 ppm m/z tolerance MS2 level, 0.6 minimum MS/MS score; correlation grouping (metaCorrelate) - 0.005 min RT tolerance, 0.0E0 minimum feature height, 5.00E2 intensity threshold for correlation, 1 min samples in all, 0 min samples in group 60 % min %-intensity overlap, exclude gap-filled features (✓), feature shape correlation (✓), 5 min data points, 2 min data points on edge, measure = PEARSON, 85 % min feature shape correlation, feature height correlation (✓), 2 minimum samples, measure = PEARSON, 70 % min correlation; ion identity networking - 0.0015 m/z or 3 ppm m/z tolerance, check = ALL FEATURES, 0.0E0 min height, annotation refinement (✓), MS/MS spectral networking, 0.005 m/z or 20 ppm m/z tolerance, only best MS2 scan (✓), 500 max precursor m/z delta, 4 minimum matched signals, 0.7 min cosine similarity.
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image38.emf
Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_upregulated

Gene set SIZE ES NES NOM p-val FDR g-val |[FWER p-val [RANK AT MAX
HALLMARK_MTORC1_SIGNALING 197 | 0.5963283 | 2.4125845 0 0 0 1369
HALLMARK_CHOLESTEROL_HOMEOSTASIS 69 | 0.6856591 | 2.4018095 0 0 0 1186
HALLMARK_HYPOXIA 178 | 0.5896809 | 2.398052 0 0 0 2198
HALLMARK_APOPTOSIS 137 | 0.604284 | 2.3745544 0 0 0 1584
HALLMARK_IL6_JAK_STAT3_SIGNALING 56 | 0.70022506 | 2.345536 0 0 0 1335
HALLMARK_P53_PATHWAY 182 | 0.5232429 | 2.1343524 0 0 0 1660
HALLMARK_UV_RESPONSE_UP 145| 0.5312941 | 2.087062 0 3.6734698E-4 0.001 1143
HALLMARK_XENOBIOTIC_METABOLISM 143 | 0.5206621 | 2.0398903 0 0.001116964 0.004 1787
HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION | 173 | 0.4937787 | 2.006021 0 0.001228151 0.005 1748
HALLMARK_MYOGENESIS 139 | 0.5022914 | 1.9689597 0 0.001105336 0.005 2337
HALLMARK_TNFA_SIGNALING_VIA_NFKB 172 | 0.48891446 | 1.9587764 0 0.001223033 0.006 1332
HALLMARK_GLYCOLYSIS 181 | 0.46122572 | 1.8673391 0 0.002410295 0.014 1223
HALLMARK_ADIPOGENESIS 179 0.45465615 [ 1.839903 0 0.002524483 0.016 2988
HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY | 44 | 0.5844569 | 1.8273886 | 0.004854369 | 0.002744807 0.019 439
HALLMARK_BILE_ACID_METABOLISM 79 | 0.48435292 | 1.7440985 | 0.005420054 | 0.005985351 0.044 3441
HALLMARK_FATTY_ACID_METABOLISM 129 | 0.44746628 | 1.7434895 0 0.005611266 0.044 2216
HALLMARK_INTERFERON_GAMMA_RESPONSE 161 | 0.42216587 | 1.666348 | 0.006329114 | 0.009830684 0.081 2674
HALLMARK_UNFOLDED_PROTEIN_RESPONSE 112 | 0.45253444 | 1.6564828 | 0.002881844 | 0.010030089 0.087 974
HALLMARK_MITOTIC_SPINDLE 198 | 0.39137086 | 1.5859846 0 0.015660567 0.138 1625
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HALLMARK_pos

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MTORC1_SIGNALING		197		0.5963283		2.4125845		0		0		0		1369

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		69		0.6856591		2.4018095		0		0		0		1186

		HALLMARK_HYPOXIA		178		0.5896809		2.398052		0		0		0		2198

		HALLMARK_APOPTOSIS		137		0.604284		2.3745544		0		0		0		1584

		HALLMARK_IL6_JAK_STAT3_SIGNALING		56		0.70022506		2.345536		0		0		0		1335

		HALLMARK_P53_PATHWAY		182		0.5232429		2.1343524		0		0		0		1660

		HALLMARK_UV_RESPONSE_UP		145		0.5312941		2.087062		0		3.6734698E-4		0.001		1143

		HALLMARK_XENOBIOTIC_METABOLISM		143		0.5206621		2.0398903		0		0.0011169643		0.004		1787

		HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION		173		0.4937787		2.006021		0		0.0012281511		0.005		1748

		HALLMARK_MYOGENESIS		139		0.5022914		1.9689597		0		0.001105336		0.005		2337

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		172		0.48891446		1.9587764		0		0.0012230328		0.006		1332

		HALLMARK_GLYCOLYSIS		181		0.46122572		1.8673391		0		0.0024102945		0.014		1223

		HALLMARK_ADIPOGENESIS		179		0.45465615		1.839903		0		0.0025244828		0.016		2988

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		44		0.5844569		1.8273886		0.004854369		0.0027448072		0.019		439

		HALLMARK_BILE_ACID_METABOLISM		79		0.48435292		1.7440985		0.0054200543		0.005985351		0.044		3441

		HALLMARK_FATTY_ACID_METABOLISM		129		0.44746628		1.7434895		0		0.005611266		0.044		2216

		HALLMARK_INTERFERON_GAMMA_RESPONSE		161		0.42216587		1.666348		0.006329114		0.009830684		0.081		2674

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		112		0.45253444		1.6564828		0.0028818443		0.010030089		0.087		974

		HALLMARK_MITOTIC_SPINDLE		198		0.39137086		1.5859846		0		0.015660567		0.138		1625





HALLMARK_neg

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MYC_TARGETS_V1		200		-0.7168341		-2.677873		0		0		0		1799

		HALLMARK_MYC_TARGETS_V2		58		-0.783592		-2.500694		0		0		0		1790

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.5827036		-1.7410818		0.0051635113		0.0021195742		0.015		1217

		HALLMARK_TGF_BETA_SIGNALING		52		-0.4751913		-1.486092		0.035031848		0.042001076		0.331		2925

		HALLMARK_ALLOGRAFT_REJECTION		111		-0.39616907		-1.388252		0.019490255		0.088389955		0.643		1247

		HALLMARK_DNA_REPAIR		147		-0.35677823		-1.297354		0.066079296		0.1634369		0.906		3107

		HALLMARK_ESTROGEN_RESPONSE_EARLY		158		-0.33264852		-1.2242316		0.099710986		0.24780421		0.981		1978

		HALLMARK_KRAS_SIGNALING_UP		143		-0.32164752		-1.168705		0.15855573		0.31577244		0.998		1348

		HALLMARK_NOTCH_SIGNALING		30		-0.39524058		-1.113537		0.29528984		0.3952847		0.999		1217

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		198		-0.28123286		-1.0676162		0.2940341		0.4591189		1		3186

		HALLMARK_APICAL_JUNCTION		162		-0.28766933		-1.062452		0.31811488		0.42854312		1		2956

		HALLMARK_HEDGEHOG_SIGNALING		33		-0.3007391		-0.84856915		0.7029703		0.91396135		1		3593

		HALLMARK_PANCREAS_BETA_CELLS		23		-0.3149208		-0.8380004		0.68421054		0.8651535		1		2420

		HALLMARK_PROTEIN_SECRETION		93		-0.23286374		-0.7980641		0.8646288		0.87264514		1		3342





REACTOME_pos

		Preranked GSEA_REACTOME_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_CHOLESTEROL_BIOSYNTHESIS		26		0.85681653		2.4571955		0		0		0		1365

		REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION		79		0.6513187		2.34317		0		6.578947E-4		0.001		2117

		REACTOME_ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC		28		0.78188115		2.2796154		0		0.0012880105		0.003		1244

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		91		0.59612674		2.2071168		0		0.0035088083		0.011		974

		REACTOME_NFE2L2_REGULATING_ANTI_OXIDANT_DETOXIFICATION_ENZYMES		17		0.8346213		2.1999862		0		0.0030628014		0.012		679

		REACTOME_METABOLISM_OF_PORPHYRINS		18		0.84425414		2.193283		0		0.0029852814		0.014		0

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.59850144		2.1716366		0		0.0044064517		0.024		804

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.5706838		2.1686342		0		0.004664649		0.029		804

		REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS		23		0.7596337		2.147934		0		0.0055616535		0.039		1238

		REACTOME_CELLULAR_RESPONSE_TO_CHEMICAL_STRESS		173		0.52987283		2.1235495		0		0.008200292		0.064		1329

		REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES		39		0.65270907		2.0825734		0		0.013383744		0.112		2646

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.6172212		2.0361419		0		0.024718065		0.215		817

		REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION		236		0.48738346		2.0267584		0		0.025257448		0.233		1676

		REACTOME_IMMUNOREGULATORY_INTERACTIONS_BETWEEN_A_LYMPHOID_AND_A_NON_LYMPHOID_CELL		42		0.64612406		2.0243433		0		0.0236401		0.234		1593

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.60913414		2.0184133		0.0027100272		0.023611171		0.247		2686

		REACTOME_DEGRADATION_OF_THE_EXTRACELLULAR_MATRIX		93		0.5381411		2.0024407		0		0.026020247		0.286		2462

		REACTOME_ACTIVATION_OF_GENE_EXPRESSION_BY_SREBF_SREBP		42		0.6408085		1.9933294		0		0.027241923		0.315		1186

		REACTOME_CYTOPROTECTION_BY_HMOX1		49		0.6044454		1.9861872		0		0.027220106		0.328		1231

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		27		0.6699583		1.9858456		0		0.025921738		0.329		537





GOBP_pos

		Preranked GSEA_GOBP_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN		43		0.75888383		2.4622712		0		0		0		2080

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN_VIA_MHC_CLASS_I		27		0.824032		2.3637762		0		0.0014005962		0.002		2080

		GOBP_REGULATION_OF_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		38		0.72479385		2.2781515		0		0.007319615		0.015		1366

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_PEPTIDE_ANTIGEN		18		0.8612086		2.2547264		0		0.008364719		0.023		1673

		GOBP_RESPONSE_TO_CADMIUM_ION		29		0.7592118		2.2449577		0		0.008726685		0.03		437

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_ANTIGEN		19		0.8473733		2.2342324		0		0.009670159		0.039		1673

		GOBP_POSITIVE_REGULATION_OF_SMOOTH_MUSCLE_CELL_PROLIFERATION		65		0.6359425		2.2239277		0		0.010965672		0.05		1110

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		60		0.6481778		2.2202742		0		0.010123283		0.053		1207

		GOBP_SECONDARY_ALCOHOL_METABOLIC_PROCESS		116		0.5823204		2.217226		0		0.009156875		0.054		2165

		GOBP_STEROID_BIOSYNTHETIC_PROCESS		118		0.5794036		2.2143447		0		0.008538502		0.056		1552

		GOBP_STEROL_BIOSYNTHETIC_PROCESS		59		0.65427107		2.2095754		0		0.00815498		0.058		1951

		GOBP_FERROPTOSIS		18		0.8432172		2.1972058		0		0.009426512		0.072		182

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_CHEMICAL_HOMEOSTASIS		56		0.6457711		2.1905344		0		0.009710935		0.08		1771

		GOBP_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		69		0.6251466		2.1870172		0		0.010264343		0.092		1721

		GOBP_ISOPRENOID_METABOLIC_PROCESS		70		0.62043273		2.163536		0		0.013825899		0.128		1186

		GOBP_PORPHYRIN_CONTAINING_COMPOUND_METABOLIC_PROCESS		43		0.67123485		2.1551878		0		0.0146852555		0.146		664

		GOBP_NEGATIVE_REGULATION_OF_LEUKOCYTE_MIGRATION		34		0.7064605		2.1546862		0		0.013907874		0.147		810

		GOBP_CELLULAR_RESPONSE_TO_METAL_ION		132		0.54621303		2.143827		0		0.015636453		0.173		1556

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_IRON_ION_HOMEOSTASIS		21		0.7851018		2.1184864		0		0.020324765		0.232		573






image39.emf
Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_upregulated

Gene set SIZE ES NES NOM p-val FDR g-val | FWER p-val| RANK AT MAX
HALLMARK_UNFOLDED_PROTEIN_RESPONSE 111 0.7359991 | 2.51514 0 0 0 1483
HALLMARK_TNFA_SIGNALING_VIA_NFKB 168 | 0.63277036 | 2.2880366 0 0 0 1490
HALLMARK_MTORC1_SIGNALING 195 | 0.59152544 | 2.1897504 0 0 0 1182
HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY | 43 | 0.70407987 | 2.038134 0 0 0 669
HALLMARK_PROTEIN_SECRETION 91 | 0.60153157 | 2.0022604 0 0 0 1562
HALLMARK_CHOLESTEROL_HOMEQOSTASIS 68 | 0.59958005 | 1.9527416 0 1.728395E-4 0.001 1114
HALLMARK_P53_PATHWAY 179 0.5001893 | 1.8450129 0 9.56636E-4 0.006 1181
HALLMARK_APOPTOSIS 133 | 0.5181322 | 1.8279899 0 8.3705643E-4 0.006 1836
HALLMARK_IL6_JAK_STAT3_SIGNALING 54 | 0.58352363 | 1.813447 0 8.79316E-4 0.007 641
HALLMARK_HYPOXIA 1701 0.49471182 | 1.8101681 0 7.913844E-4 0.007 1314
HALLMARK_INTERFERON_GAMMA_RESPONSE 157 | 0.48230982 | 1.7454693 0 0.001876969 0.018 1932
HALLMARK_INTERFERON_ALPHA_RESPONSE 91 | 0.52016705 | 1.7241318 0 0.002305073 0.024 1932
HALLMARK_HEME_METABOLISM 166 | 0.46987456 | 1.7099514 0 0.002745895 0.031 1867
HALLMARK_ANDROGEN_RESPONSE 88 | 0.48108846 | 1.5878907 | 0.002145923 [ 0.009880059 0.113 2398
HALLMARK_INFLAMMATORY_RESPONSE 112 0.42716298 | 1.5002562 | 0.00617284 | 0.02019141 0.229 1836
HALLMARK_IL2_STAT5_SIGNALING 152 | 0.4124061 | 1.4858221 | 0.006198347 | 0.021500235 0.253 2326
HALLMARK_XENOBIOTIC_METABOLISM 138 | 0.40867066 | 1.4447918 | 0.002040816 | 0.02916114 0.343 1742
HALLMARK_UV_RESPONSE_UP 143 | 0.38899952 | 1.3967422 0.00625 0.043911163 0.5 1209
HALLMARK_UV_RESPONSE_DN 136 | 0.38806483 [ 1.3615654 | 0.027659575 | 0.056119762 0.605 2118
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HALLMARK_pos

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		111		0.7359991		2.51514		0		0		0		1483

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		168		0.63277036		2.2880366		0		0		0		1490

		HALLMARK_MTORC1_SIGNALING		195		0.59152544		2.1897504		0		0		0		1182

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		43		0.70407987		2.038134		0		0		0		669

		HALLMARK_PROTEIN_SECRETION		91		0.60153157		2.0022604		0		0		0		1562

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		68		0.59958005		1.9527416		0		1.728395E-4		0.001		1114

		HALLMARK_P53_PATHWAY		179		0.5001893		1.8450129		0		9.56636E-4		0.006		1181

		HALLMARK_APOPTOSIS		133		0.5181322		1.8279899		0		8.3705643E-4		0.006		1836

		HALLMARK_IL6_JAK_STAT3_SIGNALING		54		0.58352363		1.813447		0		8.79316E-4		0.007		641

		HALLMARK_HYPOXIA		170		0.49471182		1.8101681		0		7.913844E-4		0.007		1314

		HALLMARK_INTERFERON_GAMMA_RESPONSE		157		0.48230982		1.7454693		0		0.0018769692		0.018		1932

		HALLMARK_INTERFERON_ALPHA_RESPONSE		91		0.52016705		1.7241318		0		0.0023050732		0.024		1932

		HALLMARK_HEME_METABOLISM		166		0.46987456		1.7099514		0		0.0027458945		0.031		1867

		HALLMARK_ANDROGEN_RESPONSE		88		0.48108846		1.5878907		0.0021459227		0.009880059		0.113		2398

		HALLMARK_INFLAMMATORY_RESPONSE		112		0.42716298		1.5002562		0.0061728396		0.02019141		0.229		1836

		HALLMARK_IL2_STAT5_SIGNALING		152		0.4124061		1.4858221		0.006198347		0.021500235		0.253		2326

		HALLMARK_XENOBIOTIC_METABOLISM		138		0.40867066		1.4447918		0.0020408162		0.02916114		0.343		1742

		HALLMARK_UV_RESPONSE_UP		143		0.38899952		1.3967422		0.00625		0.043911163		0.5		1209

		HALLMARK_UV_RESPONSE_DN		136		0.38806483		1.3615654		0.027659575		0.056119762		0.605		2118























HALLMARK_neg

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_E2F_TARGETS		200		-0.6739581		-2.5106473		0		0		0		2177

		HALLMARK_G2M_CHECKPOINT		199		-0.5717188		-2.1367388		0		0		0		2615

		HALLMARK_APICAL_JUNCTION		160		-0.5674532		-2.0841134		0		0		0		1397

		HALLMARK_MITOTIC_SPINDLE		198		-0.48705155		-1.8019298		0		0.0010331812		0.005		2800

		HALLMARK_KRAS_SIGNALING_DN		100		-0.51738584		-1.7742208		0		0.0011785448		0.007		2254

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		197		-0.45541143		-1.690248		0		0.002909012		0.021		3528

		HALLMARK_ESTROGEN_RESPONSE_LATE		145		-0.40957245		-1.4771482		0.005976096		0.04016742		0.279		1409

		HALLMARK_DNA_REPAIR		147		-0.41477606		-1.4769043		0.001908397		0.035146493		0.279		2097

		HALLMARK_MYC_TARGETS_V1		199		-0.39602193		-1.4602352		0.0018867925		0.035758857		0.316		2506

		HALLMARK_APICAL_SURFACE		32		-0.5139982		-1.4461579		0.047348484		0.03731205		0.364		1570

		HALLMARK_ESTROGEN_RESPONSE_EARLY		156		-0.3910036		-1.4252471		0.017892644		0.040544454		0.416		1759

		HALLMARK_MYC_TARGETS_V2		58		-0.45051998		-1.3921142		0.041353382		0.0509375		0.521		2612

		HALLMARK_COAGULATION		87		-0.38870835		-1.2983187		0.067073174		0.10296553		0.788		1191

		HALLMARK_PANCREAS_BETA_CELLS		22		-0.49567637		-1.2678641		0.16992188		0.122856736		0.86		2890

		HALLMARK_ADIPOGENESIS		177		-0.34333816		-1.2536492		0.068		0.12843472		0.883		2412

		HALLMARK_NOTCH_SIGNALING		29		-0.43554476		-1.1818614		0.21722846		0.20573685		0.97		1007

		HALLMARK_MYOGENESIS		136		-0.31299847		-1.1111423		0.2145749		0.30919316		0.997		2042

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.37258008		-1.0755956		0.36627907		0.36480197		1		1431

		HALLMARK_TGF_BETA_SIGNALING		52		-0.3433724		-1.0410867		0.37304688		0.42131513		1		1625

		HALLMARK_PEROXISOME		84		-0.30601075		-1.0117242		0.4127907		0.4638416		1		2391









REACTOME_pos

		Preranked GSEA_REACTOME_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		90		0.79020786		2.671072		0		0		0		812

		REACTOME_CELLULAR_RESPONSE_TO_STARVATION		148		0.71881825		2.5801795		0		0		0		2348

		REACTOME_RESPONSE_OF_EIF2AK4_GCN2_TO_AMINO_ACID_DEFICIENCY		96		0.75952387		2.5602818		0		0		0		2288

		REACTOME_SRP_DEPENDENT_COTRANSLATIONAL_PROTEIN_TARGETING_TO_MEMBRANE		108		0.7390073		2.546639		0		0		0		2268

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.77182984		2.5415888		0		0		0		1956

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.73619753		2.5187628		0		0		0		1956

		REACTOME_PERK_REGULATES_GENE_EXPRESSION		31		0.88880074		2.4435167		0		0		0		436

		REACTOME_SELENOAMINO_ACID_METABOLISM		109		0.69421047		2.4116948		0		0		0		2268

		REACTOME_TRANSLATION		290		0.6124339		2.3753717		0		0		0		1777

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.7904031		2.3703992		0		0		0		1205

		REACTOME_EUKARYOTIC_TRANSLATION_INITIATION		115		0.68422323		2.361975		0		0		0		3217

		REACTOME_EUKARYOTIC_TRANSLATION_ELONGATION		89		0.70653236		2.3519		0		0		0		3119

		REACTOME_DEFECTIVE_CFTR_CAUSES_CYSTIC_FIBROSIS		47		0.7803285		2.3480077		0		0		0		2644

		REACTOME_TRNA_AMINOACYLATION		42		0.7964022		2.3312323		0		0		0		662

		REACTOME_CYTOSOLIC_TRNA_AMINOACYLATION		24		0.88497907		2.3195527		0		0		0		662

		REACTOME_HH_MUTANTS_ABROGATE_LIGAND_SECRETION		44		0.78457093		2.3045938		0		0		0		1956

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		26		0.87101245		2.3016288		0		0		0		378

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.7779712		2.2918668		0		0		0		1956

		REACTOME_STABILIZATION_OF_P53		44		0.77076674		2.2682917		0		0		0		2644

		REACTOME_REGULATION_OF_ORNITHINE_DECARBOXYLASE_ODC		38		0.79419416		2.2676864		0		0		0		1913



































































































































































































































































































































































































































































































































































































































































































































































































GOBP_pos

		Preranked GSEA_GOBP_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		250		0.64124185		2.4323313		0		0		0		1689

		GOBP_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		150		0.6619083		2.3911912		0		0		0		1805

		GOBP_AMINO_ACID_ACTIVATION		45		0.8006362		2.3350782		0		0		0		485

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		59		0.7453702		2.329029		0		0		0		991

		GOBP_CELLULAR_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		109		0.6708934		2.327621		0		0		0		2154

		GOBP_ERAD_PATHWAY		101		0.6790278		2.3118365		0		0		0		2549

		GOBP_CELLULAR_RESPONSE_TO_UNFOLDED_PROTEIN		95		0.683442		2.2979548		0		0		0		2154

		GOBP_ER_NUCLEUS_SIGNALING_PATHWAY		51		0.74618953		2.2254736		0		0		0		823

		GOBP_RESPONSE_TO_STARVATION		185		0.59849846		2.1790175		0		0		0		2001

		GOBP_PROTEIN_EXIT_FROM_ENDOPLASMIC_RETICULUM		46		0.7311544		2.17843		0		0		0		2101

		GOBP_CYTOPLASMIC_TRANSLATION		163		0.599381		2.1780558		0		0		0		2041

		GOBP_CELLULAR_RESPONSE_TO_STARVATION		159		0.5913965		2.1601229		0		0		0		2612

		GOBP_VESICLE_CARGO_LOADING		29		0.7925731		2.1550717		0		0		0		1369

		GOBP_REGULATION_OF_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		85		0.65527856		2.154288		0		0		0		1089

		GOBP_ENDOPLASMIC_RETICULUM_TO_GOLGI_VESICLE_MEDIATED_TRANSPORT		127		0.6088531		2.1488426		0		6.219892E-5		0.001		2569

		GOBP_ENDOPLASMIC_RETICULUM_TO_CYTOSOL_TRANSPORT		28		0.79874134		2.1372397		0		1.13932656E-4		0.002		2101

		GOBP_INTEGRATED_STRESS_RESPONSE_SIGNALING		45		0.72414744		2.1213892		0		1.6259609E-4		0.003		1075

		GOBP_ESTABLISHMENT_OF_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		43		0.7217451		2.119385		0		1.5356297E-4		0.003		1892

		GOBP_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		75		0.64198655		2.0877619		0		4.3752292E-4		0.009		1564


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































image40.emf
Preranked GSEA_REACTOME_TS603_Sabrac versus Control_upregulated

Gene set SIZE ES NES NOM p-val FDR g-val |FWER p-val| RANK AT MAX

REACTOME_CHOLESTEROL_BIOSYNTHESIS 26 | 0.85681653 | 2.4571955 0 0 0 1365
REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION 79 | 0.6513187 2.34317 0 ['6.578947E-4 0.001 2117
REACTOME_ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC 28 | 0.78188115| 2.2796154 0 0.001288011 0.003 1244
REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR 91 | 0.59612674 | 2.2071168 0 0.003508808 0.011 974
REACTOME_NFE2L2_REGULATING_ANTI_OXIDANT_DETOXIFICATION_ENZYMES 17 | 0.8346213 | 2.1999862 0 0.003062801 0.012 679
REACTOME_METABOLISM_OF_PORPHYRINS 18 | 0.84425414 | 2.193283 0 0.002985281 0.014 0
REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2 83 | 0.59850144 | 2.1716366 0 0.004406452 0.024 804
REACTOME_KEAP1_NFE2L2_PATHWAY 109 | 0.5706838 | 2.1686342 0 0.004664649 0.029 804
REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS 23 | 0.7596337 | 2.147934 0 0.005561654 0.039 1238
REACTOME_CELLULAR_RESPONSE_TO_CHEMICAL_STRESS 1731 0.52987283 | 2.1235495 0 0.008200292 0.064 1329
REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES 39 | 0.65270907 | 2.0825734 0 0.013383744 0.112 2646
REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES 50 | 0.6172212 | 2.0361419 0 0.024718065 0.215 817
REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION 236 | 0.48738346 | 2.0267584 0 0.025257448 0.233 1676
REACTOME_IMMUNOREGULATORY_INTERACTIONS_BETWEEN_A_LYMPHOID_AND_A NON_LYMPHOID_CELL 42 | 0.64612406 | 2.0243433 0 0.0236401 0.234 1593
REACTOME_HEDGEHOG_LIGAND_BIOGENESIS 50 | 0.60913414 | 2.0184133 | 0.002710027 | 0.023611171 0.247 2686
REACTOME_DEGRADATION_OF_THE_EXTRACELLULAR_MATRIX 93 | 0.5381411 | 2.0024407 0 0.026020247 0.286 2462
REACTOME_ACTIVATION_OF_GENE_EXPRESSION_BY_SREBF_SREBP 42 | 0.6408085 | 1.9933294 0 0.027241923 0.315 1186
REACTOME_CYTOPROTECTION_BY_HMOX1 49 | 0.6044454 | 1.9861872 0 0.027220106 0.328 1231
REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS 27 | 0.6699583 | 1.9858456 0 0.025921738 0.329 537











Microsoft_Excel_Worksheet5.xlsx
HALLMARK_pos

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MTORC1_SIGNALING		197		0.5963283		2.4125845		0		0		0		1369

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		69		0.6856591		2.4018095		0		0		0		1186

		HALLMARK_HYPOXIA		178		0.5896809		2.398052		0		0		0		2198

		HALLMARK_APOPTOSIS		137		0.604284		2.3745544		0		0		0		1584

		HALLMARK_IL6_JAK_STAT3_SIGNALING		56		0.70022506		2.345536		0		0		0		1335

		HALLMARK_P53_PATHWAY		182		0.5232429		2.1343524		0		0		0		1660

		HALLMARK_UV_RESPONSE_UP		145		0.5312941		2.087062		0		3.6734698E-4		0.001		1143

		HALLMARK_XENOBIOTIC_METABOLISM		143		0.5206621		2.0398903		0		0.0011169643		0.004		1787

		HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION		173		0.4937787		2.006021		0		0.0012281511		0.005		1748

		HALLMARK_MYOGENESIS		139		0.5022914		1.9689597		0		0.001105336		0.005		2337

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		172		0.48891446		1.9587764		0		0.0012230328		0.006		1332

		HALLMARK_GLYCOLYSIS		181		0.46122572		1.8673391		0		0.0024102945		0.014		1223

		HALLMARK_ADIPOGENESIS		179		0.45465615		1.839903		0		0.0025244828		0.016		2988

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		44		0.5844569		1.8273886		0.004854369		0.0027448072		0.019		439

		HALLMARK_BILE_ACID_METABOLISM		79		0.48435292		1.7440985		0.0054200543		0.005985351		0.044		3441

		HALLMARK_FATTY_ACID_METABOLISM		129		0.44746628		1.7434895		0		0.005611266		0.044		2216

		HALLMARK_INTERFERON_GAMMA_RESPONSE		161		0.42216587		1.666348		0.006329114		0.009830684		0.081		2674

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		112		0.45253444		1.6564828		0.0028818443		0.010030089		0.087		974

		HALLMARK_MITOTIC_SPINDLE		198		0.39137086		1.5859846		0		0.015660567		0.138		1625





HALLMARK_neg

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MYC_TARGETS_V1		200		-0.7168341		-2.677873		0		0		0		1799

		HALLMARK_MYC_TARGETS_V2		58		-0.783592		-2.500694		0		0		0		1790

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.5827036		-1.7410818		0.0051635113		0.0021195742		0.015		1217

		HALLMARK_TGF_BETA_SIGNALING		52		-0.4751913		-1.486092		0.035031848		0.042001076		0.331		2925

		HALLMARK_ALLOGRAFT_REJECTION		111		-0.39616907		-1.388252		0.019490255		0.088389955		0.643		1247

		HALLMARK_DNA_REPAIR		147		-0.35677823		-1.297354		0.066079296		0.1634369		0.906		3107

		HALLMARK_ESTROGEN_RESPONSE_EARLY		158		-0.33264852		-1.2242316		0.099710986		0.24780421		0.981		1978

		HALLMARK_KRAS_SIGNALING_UP		143		-0.32164752		-1.168705		0.15855573		0.31577244		0.998		1348

		HALLMARK_NOTCH_SIGNALING		30		-0.39524058		-1.113537		0.29528984		0.3952847		0.999		1217

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		198		-0.28123286		-1.0676162		0.2940341		0.4591189		1		3186

		HALLMARK_APICAL_JUNCTION		162		-0.28766933		-1.062452		0.31811488		0.42854312		1		2956

		HALLMARK_HEDGEHOG_SIGNALING		33		-0.3007391		-0.84856915		0.7029703		0.91396135		1		3593

		HALLMARK_PANCREAS_BETA_CELLS		23		-0.3149208		-0.8380004		0.68421054		0.8651535		1		2420

		HALLMARK_PROTEIN_SECRETION		93		-0.23286374		-0.7980641		0.8646288		0.87264514		1		3342





REACTOME_pos

		Preranked GSEA_REACTOME_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_CHOLESTEROL_BIOSYNTHESIS		26		0.85681653		2.4571955		0		0		0		1365

		REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION		79		0.6513187		2.34317		0		6.578947E-4		0.001		2117

		REACTOME_ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC		28		0.78188115		2.2796154		0		0.0012880105		0.003		1244

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		91		0.59612674		2.2071168		0		0.0035088083		0.011		974

		REACTOME_NFE2L2_REGULATING_ANTI_OXIDANT_DETOXIFICATION_ENZYMES		17		0.8346213		2.1999862		0		0.0030628014		0.012		679

		REACTOME_METABOLISM_OF_PORPHYRINS		18		0.84425414		2.193283		0		0.0029852814		0.014		0

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.59850144		2.1716366		0		0.0044064517		0.024		804

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.5706838		2.1686342		0		0.004664649		0.029		804

		REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS		23		0.7596337		2.147934		0		0.0055616535		0.039		1238

		REACTOME_CELLULAR_RESPONSE_TO_CHEMICAL_STRESS		173		0.52987283		2.1235495		0		0.008200292		0.064		1329

		REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES		39		0.65270907		2.0825734		0		0.013383744		0.112		2646

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.6172212		2.0361419		0		0.024718065		0.215		817

		REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION		236		0.48738346		2.0267584		0		0.025257448		0.233		1676

		REACTOME_IMMUNOREGULATORY_INTERACTIONS_BETWEEN_A_LYMPHOID_AND_A_NON_LYMPHOID_CELL		42		0.64612406		2.0243433		0		0.0236401		0.234		1593

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.60913414		2.0184133		0.0027100272		0.023611171		0.247		2686

		REACTOME_DEGRADATION_OF_THE_EXTRACELLULAR_MATRIX		93		0.5381411		2.0024407		0		0.026020247		0.286		2462

		REACTOME_ACTIVATION_OF_GENE_EXPRESSION_BY_SREBF_SREBP		42		0.6408085		1.9933294		0		0.027241923		0.315		1186

		REACTOME_CYTOPROTECTION_BY_HMOX1		49		0.6044454		1.9861872		0		0.027220106		0.328		1231

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		27		0.6699583		1.9858456		0		0.025921738		0.329		537





GOBP_pos

		Preranked GSEA_GOBP_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN		43		0.75888383		2.4622712		0		0		0		2080

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN_VIA_MHC_CLASS_I		27		0.824032		2.3637762		0		0.0014005962		0.002		2080

		GOBP_REGULATION_OF_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		38		0.72479385		2.2781515		0		0.007319615		0.015		1366

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_PEPTIDE_ANTIGEN		18		0.8612086		2.2547264		0		0.008364719		0.023		1673

		GOBP_RESPONSE_TO_CADMIUM_ION		29		0.7592118		2.2449577		0		0.008726685		0.03		437

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_ANTIGEN		19		0.8473733		2.2342324		0		0.009670159		0.039		1673

		GOBP_POSITIVE_REGULATION_OF_SMOOTH_MUSCLE_CELL_PROLIFERATION		65		0.6359425		2.2239277		0		0.010965672		0.05		1110

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		60		0.6481778		2.2202742		0		0.010123283		0.053		1207

		GOBP_SECONDARY_ALCOHOL_METABOLIC_PROCESS		116		0.5823204		2.217226		0		0.009156875		0.054		2165

		GOBP_STEROID_BIOSYNTHETIC_PROCESS		118		0.5794036		2.2143447		0		0.008538502		0.056		1552

		GOBP_STEROL_BIOSYNTHETIC_PROCESS		59		0.65427107		2.2095754		0		0.00815498		0.058		1951

		GOBP_FERROPTOSIS		18		0.8432172		2.1972058		0		0.009426512		0.072		182

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_CHEMICAL_HOMEOSTASIS		56		0.6457711		2.1905344		0		0.009710935		0.08		1771

		GOBP_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		69		0.6251466		2.1870172		0		0.010264343		0.092		1721

		GOBP_ISOPRENOID_METABOLIC_PROCESS		70		0.62043273		2.163536		0		0.013825899		0.128		1186

		GOBP_PORPHYRIN_CONTAINING_COMPOUND_METABOLIC_PROCESS		43		0.67123485		2.1551878		0		0.0146852555		0.146		664

		GOBP_NEGATIVE_REGULATION_OF_LEUKOCYTE_MIGRATION		34		0.7064605		2.1546862		0		0.013907874		0.147		810

		GOBP_CELLULAR_RESPONSE_TO_METAL_ION		132		0.54621303		2.143827		0		0.015636453		0.173		1556

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_IRON_ION_HOMEOSTASIS		21		0.7851018		2.1184864		0		0.020324765		0.232		573






image41.emf
Preranked GSEA_REACTOME_NCHG612_Sabrac versus Control_upregulated

Gene set SIZE ES NES NOM p-val | FDR g-val | FWER p-val | RANK AT MAX
REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR 90 | 0.79020786 | 2.671072 0 0 0 812
REACTOME_CELLULAR_RESPONSE_TO_STARVATION 148 | 0.71881825 | 2.5801795 0 0 0 2348
REACTOME_RESPONSE_OF_EIF2AK4_GCN2_TO_AMINO_ACID_DEFICIENCY 96 | 0.75952387 | 2.5602818 0 0 0 2288
REACTOME_SRP_DEPENDENT_COTRANSLATIONAL_PROTEIN_TARGETING_TO_MEMBRANE 108 | 0.7390073 [ 2.546639 0 0 0 2268
REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2 83 | 0.77182984 | 2.5415888 0 0 0 1956
REACTOME_KEAP1_NFE2L2_PATHWAY 109 | 0.73619753 | 2.5187628 0 0 0 1956
REACTOME_PERK_REGULATES_GENE_EXPRESSION 31 | 0.88880074 | 2.4435167 0 0 0 436
REACTOME_SELENOAMINO_ACID_METABOLISM 109 | 0.69421047 | 2.4116948 0 0 0 2268
REACTOME_TRANSLATION 290 | 0.6124339 | 2.3753717 0 0 0 1777
REACTOME_IRE1ALPHA ACTIVATES_CHAPERONES 50 | 0.7904031 | 2.3703992 0 0 0 1205
REACTOME_EUKARYOTIC_TRANSLATION_INITIATION 115 0.68422323 | 2.361975 0 0 0 3217
REACTOME_EUKARYOTIC_TRANSLATION_ELONGATION 89 | 0.70653236 | 2.3519 0 0 0 3119
REACTOME_DEFECTIVE_CFTR_CAUSES_CYSTIC_FIBROSIS 47 | 0.7803285 | 2.3480077 0 0 0 2644
REACTOME_TRNA_ AMINOACYLATION 42 | 0.7964022 | 2.3312323 0 0 0 662
REACTOME_CYTOSOLIC_TRNA_AMINOACYLATION 24 1 0.88497907 | 2.3195527 0 0 0 662
REACTOME_HH_MUTANTS_ABROGATE_LIGAND_SECRETION 44 1 0.78457093 | 2.3045938 0 0 0 1956
REACTOME_ATF4 ACTIVATES_GENES IN_RESPONSE TO ENDOPLASMIC_RETICULUM_STRESS 26 | 0.87101245 | 2.3016288 0 0 0 378
REACTOME_HEDGEHOG_LIGAND_BIOGENESIS 50 | 0.7779712 | 2.2918668 0 0 0 1956
REACTOME_STABILIZATION_OF_P53 44 1 0.77076674 | 2.2682917 0 0 0 2644
REACTOME_REGULATION_OF_ORNITHINE_DECARBOXYLASE _ODC 38 [ 0.79419416 | 2.2676864 0 0 0 1913
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HALLMARK_pos

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		111		0.7359991		2.51514		0		0		0		1483

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		168		0.63277036		2.2880366		0		0		0		1490

		HALLMARK_MTORC1_SIGNALING		195		0.59152544		2.1897504		0		0		0		1182

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		43		0.70407987		2.038134		0		0		0		669

		HALLMARK_PROTEIN_SECRETION		91		0.60153157		2.0022604		0		0		0		1562

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		68		0.59958005		1.9527416		0		1.728395E-4		0.001		1114

		HALLMARK_P53_PATHWAY		179		0.5001893		1.8450129		0		9.56636E-4		0.006		1181

		HALLMARK_APOPTOSIS		133		0.5181322		1.8279899		0		8.3705643E-4		0.006		1836

		HALLMARK_IL6_JAK_STAT3_SIGNALING		54		0.58352363		1.813447		0		8.79316E-4		0.007		641

		HALLMARK_HYPOXIA		170		0.49471182		1.8101681		0		7.913844E-4		0.007		1314

		HALLMARK_INTERFERON_GAMMA_RESPONSE		157		0.48230982		1.7454693		0		0.0018769692		0.018		1932

		HALLMARK_INTERFERON_ALPHA_RESPONSE		91		0.52016705		1.7241318		0		0.0023050732		0.024		1932

		HALLMARK_HEME_METABOLISM		166		0.46987456		1.7099514		0		0.0027458945		0.031		1867

		HALLMARK_ANDROGEN_RESPONSE		88		0.48108846		1.5878907		0.0021459227		0.009880059		0.113		2398

		HALLMARK_INFLAMMATORY_RESPONSE		112		0.42716298		1.5002562		0.0061728396		0.02019141		0.229		1836

		HALLMARK_IL2_STAT5_SIGNALING		152		0.4124061		1.4858221		0.006198347		0.021500235		0.253		2326

		HALLMARK_XENOBIOTIC_METABOLISM		138		0.40867066		1.4447918		0.0020408162		0.02916114		0.343		1742

		HALLMARK_UV_RESPONSE_UP		143		0.38899952		1.3967422		0.00625		0.043911163		0.5		1209

		HALLMARK_UV_RESPONSE_DN		136		0.38806483		1.3615654		0.027659575		0.056119762		0.605		2118





HALLMARK_neg

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_E2F_TARGETS		200		-0.6739581		-2.5106473		0		0		0		2177

		HALLMARK_G2M_CHECKPOINT		199		-0.5717188		-2.1367388		0		0		0		2615

		HALLMARK_APICAL_JUNCTION		160		-0.5674532		-2.0841134		0		0		0		1397

		HALLMARK_MITOTIC_SPINDLE		198		-0.48705155		-1.8019298		0		0.0010331812		0.005		2800

		HALLMARK_KRAS_SIGNALING_DN		100		-0.51738584		-1.7742208		0		0.0011785448		0.007		2254

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		197		-0.45541143		-1.690248		0		0.002909012		0.021		3528

		HALLMARK_ESTROGEN_RESPONSE_LATE		145		-0.40957245		-1.4771482		0.005976096		0.04016742		0.279		1409

		HALLMARK_DNA_REPAIR		147		-0.41477606		-1.4769043		0.001908397		0.035146493		0.279		2097

		HALLMARK_MYC_TARGETS_V1		199		-0.39602193		-1.4602352		0.0018867925		0.035758857		0.316		2506

		HALLMARK_APICAL_SURFACE		32		-0.5139982		-1.4461579		0.047348484		0.03731205		0.364		1570

		HALLMARK_ESTROGEN_RESPONSE_EARLY		156		-0.3910036		-1.4252471		0.017892644		0.040544454		0.416		1759

		HALLMARK_MYC_TARGETS_V2		58		-0.45051998		-1.3921142		0.041353382		0.0509375		0.521		2612

		HALLMARK_COAGULATION		87		-0.38870835		-1.2983187		0.067073174		0.10296553		0.788		1191

		HALLMARK_PANCREAS_BETA_CELLS		22		-0.49567637		-1.2678641		0.16992188		0.122856736		0.86		2890

		HALLMARK_ADIPOGENESIS		177		-0.34333816		-1.2536492		0.068		0.12843472		0.883		2412

		HALLMARK_NOTCH_SIGNALING		29		-0.43554476		-1.1818614		0.21722846		0.20573685		0.97		1007

		HALLMARK_MYOGENESIS		136		-0.31299847		-1.1111423		0.2145749		0.30919316		0.997		2042

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.37258008		-1.0755956		0.36627907		0.36480197		1		1431

		HALLMARK_TGF_BETA_SIGNALING		52		-0.3433724		-1.0410867		0.37304688		0.42131513		1		1625

		HALLMARK_PEROXISOME		84		-0.30601075		-1.0117242		0.4127907		0.4638416		1		2391





REACTOME_pos

		Preranked GSEA_REACTOME_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		90		0.79020786		2.671072		0		0		0		812

		REACTOME_CELLULAR_RESPONSE_TO_STARVATION		148		0.71881825		2.5801795		0		0		0		2348

		REACTOME_RESPONSE_OF_EIF2AK4_GCN2_TO_AMINO_ACID_DEFICIENCY		96		0.75952387		2.5602818		0		0		0		2288

		REACTOME_SRP_DEPENDENT_COTRANSLATIONAL_PROTEIN_TARGETING_TO_MEMBRANE		108		0.7390073		2.546639		0		0		0		2268

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.77182984		2.5415888		0		0		0		1956

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.73619753		2.5187628		0		0		0		1956

		REACTOME_PERK_REGULATES_GENE_EXPRESSION		31		0.88880074		2.4435167		0		0		0		436

		REACTOME_SELENOAMINO_ACID_METABOLISM		109		0.69421047		2.4116948		0		0		0		2268

		REACTOME_TRANSLATION		290		0.6124339		2.3753717		0		0		0		1777

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.7904031		2.3703992		0		0		0		1205

		REACTOME_EUKARYOTIC_TRANSLATION_INITIATION		115		0.68422323		2.361975		0		0		0		3217

		REACTOME_EUKARYOTIC_TRANSLATION_ELONGATION		89		0.70653236		2.3519		0		0		0		3119

		REACTOME_DEFECTIVE_CFTR_CAUSES_CYSTIC_FIBROSIS		47		0.7803285		2.3480077		0		0		0		2644

		REACTOME_TRNA_AMINOACYLATION		42		0.7964022		2.3312323		0		0		0		662

		REACTOME_CYTOSOLIC_TRNA_AMINOACYLATION		24		0.88497907		2.3195527		0		0		0		662

		REACTOME_HH_MUTANTS_ABROGATE_LIGAND_SECRETION		44		0.78457093		2.3045938		0		0		0		1956

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		26		0.87101245		2.3016288		0		0		0		378

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.7779712		2.2918668		0		0		0		1956

		REACTOME_STABILIZATION_OF_P53		44		0.77076674		2.2682917		0		0		0		2644

		REACTOME_REGULATION_OF_ORNITHINE_DECARBOXYLASE_ODC		38		0.79419416		2.2676864		0		0		0		1913





GOBP_pos

		Preranked GSEA_GOBP_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		250		0.64124185		2.4323313		0		0		0		1689

		GOBP_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		150		0.6619083		2.3911912		0		0		0		1805

		GOBP_AMINO_ACID_ACTIVATION		45		0.8006362		2.3350782		0		0		0		485

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		59		0.7453702		2.329029		0		0		0		991

		GOBP_CELLULAR_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		109		0.6708934		2.327621		0		0		0		2154

		GOBP_ERAD_PATHWAY		101		0.6790278		2.3118365		0		0		0		2549

		GOBP_CELLULAR_RESPONSE_TO_UNFOLDED_PROTEIN		95		0.683442		2.2979548		0		0		0		2154

		GOBP_ER_NUCLEUS_SIGNALING_PATHWAY		51		0.74618953		2.2254736		0		0		0		823

		GOBP_RESPONSE_TO_STARVATION		185		0.59849846		2.1790175		0		0		0		2001

		GOBP_PROTEIN_EXIT_FROM_ENDOPLASMIC_RETICULUM		46		0.7311544		2.17843		0		0		0		2101

		GOBP_CYTOPLASMIC_TRANSLATION		163		0.599381		2.1780558		0		0		0		2041

		GOBP_CELLULAR_RESPONSE_TO_STARVATION		159		0.5913965		2.1601229		0		0		0		2612

		GOBP_VESICLE_CARGO_LOADING		29		0.7925731		2.1550717		0		0		0		1369

		GOBP_REGULATION_OF_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		85		0.65527856		2.154288		0		0		0		1089

		GOBP_ENDOPLASMIC_RETICULUM_TO_GOLGI_VESICLE_MEDIATED_TRANSPORT		127		0.6088531		2.1488426		0		6.219892E-5		0.001		2569

		GOBP_ENDOPLASMIC_RETICULUM_TO_CYTOSOL_TRANSPORT		28		0.79874134		2.1372397		0		1.13932656E-4		0.002		2101

		GOBP_INTEGRATED_STRESS_RESPONSE_SIGNALING		45		0.72414744		2.1213892		0		1.6259609E-4		0.003		1075

		GOBP_ESTABLISHMENT_OF_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		43		0.7217451		2.119385		0		1.5356297E-4		0.003		1892

		GOBP_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		75		0.64198655		2.0877619		0		4.3752292E-4		0.009		1564






image42.emf
Preranked GSEA_GOBP_TS603_Sabrac versus Control_upregulated

Gene set SIZE ES NES NOM p-val FDR g-val |FWER p-val [RANK AT MAX
GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN 43 | 0.75888383 | 2.4622712 0 0 0 2080
GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN_VIA_MHC_CLASS _| 27 | 0.824032 | 2.3637762 0 0.001400596 0.002 2080
GOBP_REGULATION_OF_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS 38 | 0.72479385 | 2.2781515 0 0.007319615 0.015 1366
GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_PEPTIDE_ANTIGEN 18 | 0.8612086 | 2.2547264 0 0.008364719 0.023 1673
GOBP_RESPONSE_TO_CADMIUM_ION 29 | 0.7592118 | 2.2449577 0 0.008726685 0.03 437
GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_ANTIGEN 19 | 0.8473733 | 2.2342324 0 0.009670159 0.039 1673
GOBP_POSITIVE_REGULATION_OF_SMOOTH_MUSCLE_CELL_PROLIFERATION 65 | 0.6359425 | 2.2239277 0 0.010965672 0.05 1110
GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS | 60 | 0.6481778 | 2.2202742 0 0.010123283 0.053 1207
GOBP_SECONDARY_ALCOHOL_METABOLIC_PROCESS 116 | 0.5823204 | 2.217226 0 0.009156875 0.054 2165
GOBP_STEROID_BIOSYNTHETIC_PROCESS 118 | 0.5794036 | 2.2143447 0 0.008538502 0.056 1552
GOBP_STEROL_BIOSYNTHETIC_PROCESS 59 | 0.65427107 | 2.2095754 0 0.00815498 0.058 1951
GOBP_FERROPTOSIS 18 | 0.8432172 | 2.1972058 0 0.009426512 0.072 182
GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_CHEMICAL_HOMEOSTASIS 56 | 0.6457711 | 2.1905344 0 0.009710935 0.08 1771
GOBP_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS 69 | 0.6251466 | 2.1870172 0 0.010264343 0.092 1721
GOBP_ISOPRENOID_METABOLIC_PROCESS 70 | 0.62043273 | 2.163536 0 0.013825899 0.128 1186
GOBP_PORPHYRIN_CONTAINING_COMPOUND_METABOLIC_PROCESS 43 | 0.67123485| 2.1551878 0 0.014685256 0.146 664
GOBP_NEGATIVE_REGULATION_OF_LEUKOCYTE_MIGRATION 34 | 0.7064605 | 2.1546862 0 0.013907874 0.147 810
GOBP_CELLULAR_RESPONSE_TO_METAL_ION 132 | 0.54621303 | 2.143827 0 0.015636453 0.173 1556
GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_IRON_ION_HOMEOSTASIS 21 | 0.7851018 | 2.1184864 0 0.020324765 0.232 573
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HALLMARK_pos

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MTORC1_SIGNALING		197		0.5963283		2.4125845		0		0		0		1369

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		69		0.6856591		2.4018095		0		0		0		1186

		HALLMARK_HYPOXIA		178		0.5896809		2.398052		0		0		0		2198

		HALLMARK_APOPTOSIS		137		0.604284		2.3745544		0		0		0		1584

		HALLMARK_IL6_JAK_STAT3_SIGNALING		56		0.70022506		2.345536		0		0		0		1335

		HALLMARK_P53_PATHWAY		182		0.5232429		2.1343524		0		0		0		1660

		HALLMARK_UV_RESPONSE_UP		145		0.5312941		2.087062		0		3.6734698E-4		0.001		1143

		HALLMARK_XENOBIOTIC_METABOLISM		143		0.5206621		2.0398903		0		0.0011169643		0.004		1787

		HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION		173		0.4937787		2.006021		0		0.0012281511		0.005		1748

		HALLMARK_MYOGENESIS		139		0.5022914		1.9689597		0		0.001105336		0.005		2337

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		172		0.48891446		1.9587764		0		0.0012230328		0.006		1332

		HALLMARK_GLYCOLYSIS		181		0.46122572		1.8673391		0		0.0024102945		0.014		1223

		HALLMARK_ADIPOGENESIS		179		0.45465615		1.839903		0		0.0025244828		0.016		2988

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		44		0.5844569		1.8273886		0.004854369		0.0027448072		0.019		439

		HALLMARK_BILE_ACID_METABOLISM		79		0.48435292		1.7440985		0.0054200543		0.005985351		0.044		3441

		HALLMARK_FATTY_ACID_METABOLISM		129		0.44746628		1.7434895		0		0.005611266		0.044		2216

		HALLMARK_INTERFERON_GAMMA_RESPONSE		161		0.42216587		1.666348		0.006329114		0.009830684		0.081		2674

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		112		0.45253444		1.6564828		0.0028818443		0.010030089		0.087		974

		HALLMARK_MITOTIC_SPINDLE		198		0.39137086		1.5859846		0		0.015660567		0.138		1625





HALLMARK_neg

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MYC_TARGETS_V1		200		-0.7168341		-2.677873		0		0		0		1799

		HALLMARK_MYC_TARGETS_V2		58		-0.783592		-2.500694		0		0		0		1790

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.5827036		-1.7410818		0.0051635113		0.0021195742		0.015		1217

		HALLMARK_TGF_BETA_SIGNALING		52		-0.4751913		-1.486092		0.035031848		0.042001076		0.331		2925

		HALLMARK_ALLOGRAFT_REJECTION		111		-0.39616907		-1.388252		0.019490255		0.088389955		0.643		1247

		HALLMARK_DNA_REPAIR		147		-0.35677823		-1.297354		0.066079296		0.1634369		0.906		3107

		HALLMARK_ESTROGEN_RESPONSE_EARLY		158		-0.33264852		-1.2242316		0.099710986		0.24780421		0.981		1978

		HALLMARK_KRAS_SIGNALING_UP		143		-0.32164752		-1.168705		0.15855573		0.31577244		0.998		1348

		HALLMARK_NOTCH_SIGNALING		30		-0.39524058		-1.113537		0.29528984		0.3952847		0.999		1217

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		198		-0.28123286		-1.0676162		0.2940341		0.4591189		1		3186

		HALLMARK_APICAL_JUNCTION		162		-0.28766933		-1.062452		0.31811488		0.42854312		1		2956

		HALLMARK_HEDGEHOG_SIGNALING		33		-0.3007391		-0.84856915		0.7029703		0.91396135		1		3593

		HALLMARK_PANCREAS_BETA_CELLS		23		-0.3149208		-0.8380004		0.68421054		0.8651535		1		2420

		HALLMARK_PROTEIN_SECRETION		93		-0.23286374		-0.7980641		0.8646288		0.87264514		1		3342





REACTOME_pos

		Preranked GSEA_REACTOME_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_CHOLESTEROL_BIOSYNTHESIS		26		0.85681653		2.4571955		0		0		0		1365

		REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION		79		0.6513187		2.34317		0		6.578947E-4		0.001		2117

		REACTOME_ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC		28		0.78188115		2.2796154		0		0.0012880105		0.003		1244

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		91		0.59612674		2.2071168		0		0.0035088083		0.011		974

		REACTOME_NFE2L2_REGULATING_ANTI_OXIDANT_DETOXIFICATION_ENZYMES		17		0.8346213		2.1999862		0		0.0030628014		0.012		679

		REACTOME_METABOLISM_OF_PORPHYRINS		18		0.84425414		2.193283		0		0.0029852814		0.014		0

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.59850144		2.1716366		0		0.0044064517		0.024		804

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.5706838		2.1686342		0		0.004664649		0.029		804

		REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS		23		0.7596337		2.147934		0		0.0055616535		0.039		1238

		REACTOME_CELLULAR_RESPONSE_TO_CHEMICAL_STRESS		173		0.52987283		2.1235495		0		0.008200292		0.064		1329

		REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES		39		0.65270907		2.0825734		0		0.013383744		0.112		2646

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.6172212		2.0361419		0		0.024718065		0.215		817

		REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION		236		0.48738346		2.0267584		0		0.025257448		0.233		1676

		REACTOME_IMMUNOREGULATORY_INTERACTIONS_BETWEEN_A_LYMPHOID_AND_A_NON_LYMPHOID_CELL		42		0.64612406		2.0243433		0		0.0236401		0.234		1593

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.60913414		2.0184133		0.0027100272		0.023611171		0.247		2686

		REACTOME_DEGRADATION_OF_THE_EXTRACELLULAR_MATRIX		93		0.5381411		2.0024407		0		0.026020247		0.286		2462

		REACTOME_ACTIVATION_OF_GENE_EXPRESSION_BY_SREBF_SREBP		42		0.6408085		1.9933294		0		0.027241923		0.315		1186

		REACTOME_CYTOPROTECTION_BY_HMOX1		49		0.6044454		1.9861872		0		0.027220106		0.328		1231

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		27		0.6699583		1.9858456		0		0.025921738		0.329		537





GOBP_pos

		Preranked GSEA_GOBP_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN		43		0.75888383		2.4622712		0		0		0		2080

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN_VIA_MHC_CLASS_I		27		0.824032		2.3637762		0		0.0014005962		0.002		2080

		GOBP_REGULATION_OF_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		38		0.72479385		2.2781515		0		0.007319615		0.015		1366

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_PEPTIDE_ANTIGEN		18		0.8612086		2.2547264		0		0.008364719		0.023		1673

		GOBP_RESPONSE_TO_CADMIUM_ION		29		0.7592118		2.2449577		0		0.008726685		0.03		437

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_ANTIGEN		19		0.8473733		2.2342324		0		0.009670159		0.039		1673

		GOBP_POSITIVE_REGULATION_OF_SMOOTH_MUSCLE_CELL_PROLIFERATION		65		0.6359425		2.2239277		0		0.010965672		0.05		1110

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		60		0.6481778		2.2202742		0		0.010123283		0.053		1207

		GOBP_SECONDARY_ALCOHOL_METABOLIC_PROCESS		116		0.5823204		2.217226		0		0.009156875		0.054		2165

		GOBP_STEROID_BIOSYNTHETIC_PROCESS		118		0.5794036		2.2143447		0		0.008538502		0.056		1552

		GOBP_STEROL_BIOSYNTHETIC_PROCESS		59		0.65427107		2.2095754		0		0.00815498		0.058		1951

		GOBP_FERROPTOSIS		18		0.8432172		2.1972058		0		0.009426512		0.072		182

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_CHEMICAL_HOMEOSTASIS		56		0.6457711		2.1905344		0		0.009710935		0.08		1771

		GOBP_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		69		0.6251466		2.1870172		0		0.010264343		0.092		1721

		GOBP_ISOPRENOID_METABOLIC_PROCESS		70		0.62043273		2.163536		0		0.013825899		0.128		1186

		GOBP_PORPHYRIN_CONTAINING_COMPOUND_METABOLIC_PROCESS		43		0.67123485		2.1551878		0		0.0146852555		0.146		664

		GOBP_NEGATIVE_REGULATION_OF_LEUKOCYTE_MIGRATION		34		0.7064605		2.1546862		0		0.013907874		0.147		810

		GOBP_CELLULAR_RESPONSE_TO_METAL_ION		132		0.54621303		2.143827		0		0.015636453		0.173		1556

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_IRON_ION_HOMEOSTASIS		21		0.7851018		2.1184864		0		0.020324765		0.232		573






image43.emf
Preranked GSEA_GOBP_NCH612_Sabrac versus Control_upregulated

Gene set SIZE ES NES NOMp-val| FDRg-val |FWER p-val| RANKATMAX
GOBP_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS 250 | 0.64124185 | 2.4323313 0 0 0 1689
GOBP_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN 150 [ 0.6619083 | 2.3911912 0 0 0 1805
GOBP_AMINO_ACID_ACTIVATION 45 | 0.8006362 | 2.3350782 0 0 0 485
GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS 59 | 0.7453702 | 2.329029 0 0 0 991
GOBP_CELLULAR_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN 109 [ 0.6708934 | 2.327621 0 0 0 2154
GOBP_ERAD_PATHWAY 101 | 0.6790278 | 2.3118365 0 0 0 2549
GOBP_CELLULAR_RESPONSE_TO_UNFOLDED_PROTEIN 95 | 0.683442 | 2.2979548 0 0 0 2154
GOBP_ER_NUCLEUS_SIGNALING_PATHWAY 51 | 0.74618953 | 2.2254736 0 0 0 823
GOBP_RESPONSE_TO_STARVATION 185 0.59849846 | 2.1790175 0 0 0 2001
GOBP_PROTEIN_EXIT_FROM_ENDOPLASMIC_RETICULUM 46 | 0.7311544 | 2.17843 0 0 0 2101
GOBP_CYTOPLASMIC_TRANSLATION 163 [ 0.599381 | 2.1780558 0 0 0 2041
GOBP_CELLULAR_RESPONSE_TO_STARVATION 159 | 0.5913965 | 2.1601229 0 0 0 2612
GOBP_VESICLE_CARGO_LOADING 29 | 0.7925731 | 2.1550717 0 0 0 1369
GOBP_REGULATION_OF_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS 85 | 0.65527856 | 2.154288 0 0 0 1089
GOBP_ENDOPLASMIC_RETICULUM_TO_GOLGI_VESICLE_MEDIATED_TRANSPORT 127 | 0.6088531 | 2.1488426 0 6.219892E-5 0.001 2569
GOBP_ENDOPLASMIC_RETICULUM_TO_CYTOSOL_TRANSPORT 28 | 0.79874134 | 2.1372397 0 1.13932656E-4 0.002 2101
GOBP_INTEGRATED_STRESS_RESPONSE_SIGNALING 45 | 0.72414744 | 2.1213892 0 1.6259609E-4 0.003 1075
GOBP_ESTABLISHMENT_OF_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM 43 | 0.7217451 | 2.119385 0 1.5356297E-4 0.003 1892
GOBP_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM 75 | 0.64198655 | 2.0877619 0 4.3752292E-4 0.009 1564
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HALLMARK_pos

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		111		0.7359991		2.51514		0		0		0		1483

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		168		0.63277036		2.2880366		0		0		0		1490

		HALLMARK_MTORC1_SIGNALING		195		0.59152544		2.1897504		0		0		0		1182

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		43		0.70407987		2.038134		0		0		0		669

		HALLMARK_PROTEIN_SECRETION		91		0.60153157		2.0022604		0		0		0		1562

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		68		0.59958005		1.9527416		0		1.728395E-4		0.001		1114

		HALLMARK_P53_PATHWAY		179		0.5001893		1.8450129		0		9.56636E-4		0.006		1181

		HALLMARK_APOPTOSIS		133		0.5181322		1.8279899		0		8.3705643E-4		0.006		1836

		HALLMARK_IL6_JAK_STAT3_SIGNALING		54		0.58352363		1.813447		0		8.79316E-4		0.007		641

		HALLMARK_HYPOXIA		170		0.49471182		1.8101681		0		7.913844E-4		0.007		1314

		HALLMARK_INTERFERON_GAMMA_RESPONSE		157		0.48230982		1.7454693		0		0.0018769692		0.018		1932

		HALLMARK_INTERFERON_ALPHA_RESPONSE		91		0.52016705		1.7241318		0		0.0023050732		0.024		1932

		HALLMARK_HEME_METABOLISM		166		0.46987456		1.7099514		0		0.0027458945		0.031		1867

		HALLMARK_ANDROGEN_RESPONSE		88		0.48108846		1.5878907		0.0021459227		0.009880059		0.113		2398

		HALLMARK_INFLAMMATORY_RESPONSE		112		0.42716298		1.5002562		0.0061728396		0.02019141		0.229		1836

		HALLMARK_IL2_STAT5_SIGNALING		152		0.4124061		1.4858221		0.006198347		0.021500235		0.253		2326

		HALLMARK_XENOBIOTIC_METABOLISM		138		0.40867066		1.4447918		0.0020408162		0.02916114		0.343		1742

		HALLMARK_UV_RESPONSE_UP		143		0.38899952		1.3967422		0.00625		0.043911163		0.5		1209

		HALLMARK_UV_RESPONSE_DN		136		0.38806483		1.3615654		0.027659575		0.056119762		0.605		2118





HALLMARK_neg

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_E2F_TARGETS		200		-0.6739581		-2.5106473		0		0		0		2177

		HALLMARK_G2M_CHECKPOINT		199		-0.5717188		-2.1367388		0		0		0		2615

		HALLMARK_APICAL_JUNCTION		160		-0.5674532		-2.0841134		0		0		0		1397

		HALLMARK_MITOTIC_SPINDLE		198		-0.48705155		-1.8019298		0		0.0010331812		0.005		2800

		HALLMARK_KRAS_SIGNALING_DN		100		-0.51738584		-1.7742208		0		0.0011785448		0.007		2254

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		197		-0.45541143		-1.690248		0		0.002909012		0.021		3528

		HALLMARK_ESTROGEN_RESPONSE_LATE		145		-0.40957245		-1.4771482		0.005976096		0.04016742		0.279		1409

		HALLMARK_DNA_REPAIR		147		-0.41477606		-1.4769043		0.001908397		0.035146493		0.279		2097

		HALLMARK_MYC_TARGETS_V1		199		-0.39602193		-1.4602352		0.0018867925		0.035758857		0.316		2506

		HALLMARK_APICAL_SURFACE		32		-0.5139982		-1.4461579		0.047348484		0.03731205		0.364		1570

		HALLMARK_ESTROGEN_RESPONSE_EARLY		156		-0.3910036		-1.4252471		0.017892644		0.040544454		0.416		1759

		HALLMARK_MYC_TARGETS_V2		58		-0.45051998		-1.3921142		0.041353382		0.0509375		0.521		2612

		HALLMARK_COAGULATION		87		-0.38870835		-1.2983187		0.067073174		0.10296553		0.788		1191

		HALLMARK_PANCREAS_BETA_CELLS		22		-0.49567637		-1.2678641		0.16992188		0.122856736		0.86		2890

		HALLMARK_ADIPOGENESIS		177		-0.34333816		-1.2536492		0.068		0.12843472		0.883		2412

		HALLMARK_NOTCH_SIGNALING		29		-0.43554476		-1.1818614		0.21722846		0.20573685		0.97		1007

		HALLMARK_MYOGENESIS		136		-0.31299847		-1.1111423		0.2145749		0.30919316		0.997		2042

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.37258008		-1.0755956		0.36627907		0.36480197		1		1431

		HALLMARK_TGF_BETA_SIGNALING		52		-0.3433724		-1.0410867		0.37304688		0.42131513		1		1625

		HALLMARK_PEROXISOME		84		-0.30601075		-1.0117242		0.4127907		0.4638416		1		2391





REACTOME_pos

		Preranked GSEA_REACTOME_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		90		0.79020786		2.671072		0		0		0		812

		REACTOME_CELLULAR_RESPONSE_TO_STARVATION		148		0.71881825		2.5801795		0		0		0		2348

		REACTOME_RESPONSE_OF_EIF2AK4_GCN2_TO_AMINO_ACID_DEFICIENCY		96		0.75952387		2.5602818		0		0		0		2288

		REACTOME_SRP_DEPENDENT_COTRANSLATIONAL_PROTEIN_TARGETING_TO_MEMBRANE		108		0.7390073		2.546639		0		0		0		2268

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.77182984		2.5415888		0		0		0		1956

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.73619753		2.5187628		0		0		0		1956

		REACTOME_PERK_REGULATES_GENE_EXPRESSION		31		0.88880074		2.4435167		0		0		0		436

		REACTOME_SELENOAMINO_ACID_METABOLISM		109		0.69421047		2.4116948		0		0		0		2268

		REACTOME_TRANSLATION		290		0.6124339		2.3753717		0		0		0		1777

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.7904031		2.3703992		0		0		0		1205

		REACTOME_EUKARYOTIC_TRANSLATION_INITIATION		115		0.68422323		2.361975		0		0		0		3217

		REACTOME_EUKARYOTIC_TRANSLATION_ELONGATION		89		0.70653236		2.3519		0		0		0		3119

		REACTOME_DEFECTIVE_CFTR_CAUSES_CYSTIC_FIBROSIS		47		0.7803285		2.3480077		0		0		0		2644

		REACTOME_TRNA_AMINOACYLATION		42		0.7964022		2.3312323		0		0		0		662

		REACTOME_CYTOSOLIC_TRNA_AMINOACYLATION		24		0.88497907		2.3195527		0		0		0		662

		REACTOME_HH_MUTANTS_ABROGATE_LIGAND_SECRETION		44		0.78457093		2.3045938		0		0		0		1956

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		26		0.87101245		2.3016288		0		0		0		378

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.7779712		2.2918668		0		0		0		1956

		REACTOME_STABILIZATION_OF_P53		44		0.77076674		2.2682917		0		0		0		2644

		REACTOME_REGULATION_OF_ORNITHINE_DECARBOXYLASE_ODC		38		0.79419416		2.2676864		0		0		0		1913





GOBP_pos

		Preranked GSEA_GOBP_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		250		0.64124185		2.4323313		0		0		0		1689

		GOBP_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		150		0.6619083		2.3911912		0		0		0		1805

		GOBP_AMINO_ACID_ACTIVATION		45		0.8006362		2.3350782		0		0		0		485

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		59		0.7453702		2.329029		0		0		0		991

		GOBP_CELLULAR_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		109		0.6708934		2.327621		0		0		0		2154

		GOBP_ERAD_PATHWAY		101		0.6790278		2.3118365		0		0		0		2549

		GOBP_CELLULAR_RESPONSE_TO_UNFOLDED_PROTEIN		95		0.683442		2.2979548		0		0		0		2154

		GOBP_ER_NUCLEUS_SIGNALING_PATHWAY		51		0.74618953		2.2254736		0		0		0		823

		GOBP_RESPONSE_TO_STARVATION		185		0.59849846		2.1790175		0		0		0		2001

		GOBP_PROTEIN_EXIT_FROM_ENDOPLASMIC_RETICULUM		46		0.7311544		2.17843		0		0		0		2101

		GOBP_CYTOPLASMIC_TRANSLATION		163		0.599381		2.1780558		0		0		0		2041

		GOBP_CELLULAR_RESPONSE_TO_STARVATION		159		0.5913965		2.1601229		0		0		0		2612

		GOBP_VESICLE_CARGO_LOADING		29		0.7925731		2.1550717		0		0		0		1369

		GOBP_REGULATION_OF_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		85		0.65527856		2.154288		0		0		0		1089

		GOBP_ENDOPLASMIC_RETICULUM_TO_GOLGI_VESICLE_MEDIATED_TRANSPORT		127		0.6088531		2.1488426		0		6.219892E-5		0.001		2569

		GOBP_ENDOPLASMIC_RETICULUM_TO_CYTOSOL_TRANSPORT		28		0.79874134		2.1372397		0		1.13932656E-4		0.002		2101

		GOBP_INTEGRATED_STRESS_RESPONSE_SIGNALING		45		0.72414744		2.1213892		0		1.6259609E-4		0.003		1075

		GOBP_ESTABLISHMENT_OF_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		43		0.7217451		2.119385		0		1.5356297E-4		0.003		1892

		GOBP_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		75		0.64198655		2.0877619		0		4.3752292E-4		0.009		1564






image44.emf
Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_downregulated

Gene set SIZE ES NES NOM p-val FDR g-val |FWER p-val[RANK AT MAX
HALLMARK_MYC_TARGETS V1 200 | -0.7168341 | -2.677873 0 0 0 1799
HALLMARK_MYC_TARGETS_V2 58 | -0.783592 -2.500694 0 0 0 1790
HALLMARK_WNT_BETA_CATENIN_SIGNALING | 39 | -0.5827036 | -1.7410818 | 0.005163511 | 0.002119574 0.015 1217
HALLMARK_TGF_BETA_SIGNALING 52 | -0.4751913 | -1.486092 | 0.035031848 | 0.042001076 0.331 2925
HALLMARK_ALLOGRAFT_REJECTION 1111 -0.39616907 | -1.388252 | 0.019490255 | 0.088389955 0.643 1247
HALLMARK_DNA_REPAIR 1471 -0.35677823 | -1.297354 | 0.066079296 | 0.1634369 0.906 3107
HALLMARK_ESTROGEN_RESPONSE_EARLY [ 158 | -0.33264852 | -1.2242316 | 0.099710986 | 0.24780421 0.981 1978
HALLMARK_KRAS_SIGNALING_UP 143 | -0.32164752 | -1.168705 | 0.15855573 | 0.31577244 0.998 1348
HALLMARK_NOTCH_SIGNALING 30 | -0.39524058 | -1.113537 | 0.29528984 | 0.3952847 0.999 1217
HALLMARK_OXIDATIVE_PHOSPHORYLATION | 198 | -0.28123286 | -1.0676162 | 0.2940341 0.4591189 1 3186
HALLMARK_APICAL_JUNCTION 162 | -0.28766933 | -1.062452 | 0.31811488 | 0.42854312 1 2956
HALLMARK_HEDGEHOG_SIGNALING 33 | -0.3007391 | -0.84856915| 0.7029703 | 0.91396135 1 3593
HALLMARK_PANCREAS_BETA_CELLS 23 | -0.3149208 | -0.8380004 | 0.68421054 | 0.8651535 1 2420
HALLMARK_PROTEIN_SECRETION 93 [ -0.23286374 | -0.7980641 | 0.8646288 | 0.87264514 1 3342
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HALLMARK_pos

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MTORC1_SIGNALING		197		0.5963283		2.4125845		0		0		0		1369

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		69		0.6856591		2.4018095		0		0		0		1186

		HALLMARK_HYPOXIA		178		0.5896809		2.398052		0		0		0		2198

		HALLMARK_APOPTOSIS		137		0.604284		2.3745544		0		0		0		1584

		HALLMARK_IL6_JAK_STAT3_SIGNALING		56		0.70022506		2.345536		0		0		0		1335

		HALLMARK_P53_PATHWAY		182		0.5232429		2.1343524		0		0		0		1660

		HALLMARK_UV_RESPONSE_UP		145		0.5312941		2.087062		0		3.6734698E-4		0.001		1143

		HALLMARK_XENOBIOTIC_METABOLISM		143		0.5206621		2.0398903		0		0.0011169643		0.004		1787

		HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION		173		0.4937787		2.006021		0		0.0012281511		0.005		1748

		HALLMARK_MYOGENESIS		139		0.5022914		1.9689597		0		0.001105336		0.005		2337

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		172		0.48891446		1.9587764		0		0.0012230328		0.006		1332

		HALLMARK_GLYCOLYSIS		181		0.46122572		1.8673391		0		0.0024102945		0.014		1223

		HALLMARK_ADIPOGENESIS		179		0.45465615		1.839903		0		0.0025244828		0.016		2988

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		44		0.5844569		1.8273886		0.004854369		0.0027448072		0.019		439

		HALLMARK_BILE_ACID_METABOLISM		79		0.48435292		1.7440985		0.0054200543		0.005985351		0.044		3441

		HALLMARK_FATTY_ACID_METABOLISM		129		0.44746628		1.7434895		0		0.005611266		0.044		2216

		HALLMARK_INTERFERON_GAMMA_RESPONSE		161		0.42216587		1.666348		0.006329114		0.009830684		0.081		2674

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		112		0.45253444		1.6564828		0.0028818443		0.010030089		0.087		974

		HALLMARK_MITOTIC_SPINDLE		198		0.39137086		1.5859846		0		0.015660567		0.138		1625





HALLMARK_neg

		Preranked GSEA_HALLMARK_TS603_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_MYC_TARGETS_V1		200		-0.7168341		-2.677873		0		0		0		1799

		HALLMARK_MYC_TARGETS_V2		58		-0.783592		-2.500694		0		0		0		1790

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.5827036		-1.7410818		0.0051635113		0.0021195742		0.015		1217

		HALLMARK_TGF_BETA_SIGNALING		52		-0.4751913		-1.486092		0.035031848		0.042001076		0.331		2925

		HALLMARK_ALLOGRAFT_REJECTION		111		-0.39616907		-1.388252		0.019490255		0.088389955		0.643		1247

		HALLMARK_DNA_REPAIR		147		-0.35677823		-1.297354		0.066079296		0.1634369		0.906		3107

		HALLMARK_ESTROGEN_RESPONSE_EARLY		158		-0.33264852		-1.2242316		0.099710986		0.24780421		0.981		1978

		HALLMARK_KRAS_SIGNALING_UP		143		-0.32164752		-1.168705		0.15855573		0.31577244		0.998		1348

		HALLMARK_NOTCH_SIGNALING		30		-0.39524058		-1.113537		0.29528984		0.3952847		0.999		1217

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		198		-0.28123286		-1.0676162		0.2940341		0.4591189		1		3186

		HALLMARK_APICAL_JUNCTION		162		-0.28766933		-1.062452		0.31811488		0.42854312		1		2956

		HALLMARK_HEDGEHOG_SIGNALING		33		-0.3007391		-0.84856915		0.7029703		0.91396135		1		3593

		HALLMARK_PANCREAS_BETA_CELLS		23		-0.3149208		-0.8380004		0.68421054		0.8651535		1		2420

		HALLMARK_PROTEIN_SECRETION		93		-0.23286374		-0.7980641		0.8646288		0.87264514		1		3342





REACTOME_pos

		Preranked GSEA_REACTOME_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_CHOLESTEROL_BIOSYNTHESIS		26		0.85681653		2.4571955		0		0		0		1365

		REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION		79		0.6513187		2.34317		0		6.578947E-4		0.001		2117

		REACTOME_ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC		28		0.78188115		2.2796154		0		0.0012880105		0.003		1244

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		91		0.59612674		2.2071168		0		0.0035088083		0.011		974

		REACTOME_NFE2L2_REGULATING_ANTI_OXIDANT_DETOXIFICATION_ENZYMES		17		0.8346213		2.1999862		0		0.0030628014		0.012		679

		REACTOME_METABOLISM_OF_PORPHYRINS		18		0.84425414		2.193283		0		0.0029852814		0.014		0

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.59850144		2.1716366		0		0.0044064517		0.024		804

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.5706838		2.1686342		0		0.004664649		0.029		804

		REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS		23		0.7596337		2.147934		0		0.0055616535		0.039		1238

		REACTOME_CELLULAR_RESPONSE_TO_CHEMICAL_STRESS		173		0.52987283		2.1235495		0		0.008200292		0.064		1329

		REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES		39		0.65270907		2.0825734		0		0.013383744		0.112		2646

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.6172212		2.0361419		0		0.024718065		0.215		817

		REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION		236		0.48738346		2.0267584		0		0.025257448		0.233		1676

		REACTOME_IMMUNOREGULATORY_INTERACTIONS_BETWEEN_A_LYMPHOID_AND_A_NON_LYMPHOID_CELL		42		0.64612406		2.0243433		0		0.0236401		0.234		1593

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.60913414		2.0184133		0.0027100272		0.023611171		0.247		2686

		REACTOME_DEGRADATION_OF_THE_EXTRACELLULAR_MATRIX		93		0.5381411		2.0024407		0		0.026020247		0.286		2462

		REACTOME_ACTIVATION_OF_GENE_EXPRESSION_BY_SREBF_SREBP		42		0.6408085		1.9933294		0		0.027241923		0.315		1186

		REACTOME_CYTOPROTECTION_BY_HMOX1		49		0.6044454		1.9861872		0		0.027220106		0.328		1231

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		27		0.6699583		1.9858456		0		0.025921738		0.329		537





GOBP_pos

		Preranked GSEA_GOBP_TS603_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN		43		0.75888383		2.4622712		0		0		0		2080

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN_VIA_MHC_CLASS_I		27		0.824032		2.3637762		0		0.0014005962		0.002		2080

		GOBP_REGULATION_OF_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		38		0.72479385		2.2781515		0		0.007319615		0.015		1366

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_PEPTIDE_ANTIGEN		18		0.8612086		2.2547264		0		0.008364719		0.023		1673

		GOBP_RESPONSE_TO_CADMIUM_ION		29		0.7592118		2.2449577		0		0.008726685		0.03		437

		GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_ENDOGENOUS_ANTIGEN		19		0.8473733		2.2342324		0		0.009670159		0.039		1673

		GOBP_POSITIVE_REGULATION_OF_SMOOTH_MUSCLE_CELL_PROLIFERATION		65		0.6359425		2.2239277		0		0.010965672		0.05		1110

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		60		0.6481778		2.2202742		0		0.010123283		0.053		1207

		GOBP_SECONDARY_ALCOHOL_METABOLIC_PROCESS		116		0.5823204		2.217226		0		0.009156875		0.054		2165

		GOBP_STEROID_BIOSYNTHETIC_PROCESS		118		0.5794036		2.2143447		0		0.008538502		0.056		1552

		GOBP_STEROL_BIOSYNTHETIC_PROCESS		59		0.65427107		2.2095754		0		0.00815498		0.058		1951

		GOBP_FERROPTOSIS		18		0.8432172		2.1972058		0		0.009426512		0.072		182

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_CHEMICAL_HOMEOSTASIS		56		0.6457711		2.1905344		0		0.009710935		0.08		1771

		GOBP_EXTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_VIA_DEATH_DOMAIN_RECEPTORS		69		0.6251466		2.1870172		0		0.010264343		0.092		1721

		GOBP_ISOPRENOID_METABOLIC_PROCESS		70		0.62043273		2.163536		0		0.013825899		0.128		1186

		GOBP_PORPHYRIN_CONTAINING_COMPOUND_METABOLIC_PROCESS		43		0.67123485		2.1551878		0		0.0146852555		0.146		664

		GOBP_NEGATIVE_REGULATION_OF_LEUKOCYTE_MIGRATION		34		0.7064605		2.1546862		0		0.013907874		0.147		810

		GOBP_CELLULAR_RESPONSE_TO_METAL_ION		132		0.54621303		2.143827		0		0.015636453		0.173		1556

		GOBP_MULTICELLULAR_ORGANISMAL_LEVEL_IRON_ION_HOMEOSTASIS		21		0.7851018		2.1184864		0		0.020324765		0.232		573






image45.emf
Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_downregulated

Gene set SIZE ES NES NOM p-val FDR g-val | FWER p-val | RANK AT MAX
HALLMARK_E2F_TARGETS 200] -0.6739581| -2.5106473 0 0 0 2177
HALLMARK_G2M_CHECKPOINT 199| -0.5717188| -2.1367388 0 0 0 2615
HALLMARK_APICAL_JUNCTION 160| -0.5674532| -2.0841134 0 0 0 1397
HALLMARK_MITOTIC_SPINDLE 198| -0.48705155| -1.8019298 0[ 0.001033181 0.005 2800
HALLMARK_KRAS_SIGNALING_DN 100| -0.51738584| -1.7742208 0 0.001178545 0.007 2254
HALLMARK_OXIDATIVE_PHOSPHORYLATION 197| -0.45541143| -1.690248 0[ 0.002909012 0.021 3528
HALLMARK_ESTROGEN_RESPONSE_LATE 145| -0.40957245| -1.4771482( 0.005976096( 0.04016742 0.279 1409
HALLMARK_DNA_REPAIR 147| -0.41477606| -1.4769043( 0.001908397| 0.035146493 0.279 2097
HALLMARK_MYC_TARGETS V1 199( -0.39602193( -1.4602352| 0.001886793| 0.035758857 0.316 2506
HALLMARK_APICAL_SURFACE 32| -0.5139982| -1.4461579( 0.047348484| 0.03731205 0.364 1570
HALLMARK_ESTROGEN_RESPONSE_EARLY 156 -0.3910036| -1.4252471| 0.017892644( 0.040544454 0.416 1759
HALLMARK_MYC_TARGETS V2 58| -0.45051998| -1.3921142| 0.041353382 0.0509375 0.521 2612
HALLMARK_COAGULATION 87| -0.38870835| -1.2983187( 0.067073174| 0.10296553 0.788 1191
HALLMARK_PANCREAS_BETA CELLS 22| -0.49567637| -1.2678641( 0.16992188| 0.122856736 0.86 2890
HALLMARK_ADIPOGENESIS 177| -0.34333816| -1.2536492 0.068| 0.12843472 0.883 2412
HALLMARK_NOTCH_SIGNALING 29| -0.43554476| -1.1818614| 0.21722846( 0.20573685 0.97 1007
HALLMARK_MYOGENESIS 136| -0.31299847| -1.1111423 0.2145749]| 0.30919316 0.997 2042
HALLMARK_WNT_BETA_CATENIN_SIGNALING 39| -0.37258008| -1.0755956( 0.36627907| 0.36480197 1 1431
HALLMARK_TGF_BETA _SIGNALING 52| -0.3433724| -1.0410867 0.37304688| 0.42131513 1 1625
HALLMARK_PEROXISOME 84| -0.30601075| -1.0117242 0.4127907 0.4638416 1 2391
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HALLMARK_pos

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_UNFOLDED_PROTEIN_RESPONSE		111		0.7359991		2.51514		0		0		0		1483

		HALLMARK_TNFA_SIGNALING_VIA_NFKB		168		0.63277036		2.2880366		0		0		0		1490

		HALLMARK_MTORC1_SIGNALING		195		0.59152544		2.1897504		0		0		0		1182

		HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY		43		0.70407987		2.038134		0		0		0		669

		HALLMARK_PROTEIN_SECRETION		91		0.60153157		2.0022604		0		0		0		1562

		HALLMARK_CHOLESTEROL_HOMEOSTASIS		68		0.59958005		1.9527416		0		1.728395E-4		0.001		1114

		HALLMARK_P53_PATHWAY		179		0.5001893		1.8450129		0		9.56636E-4		0.006		1181

		HALLMARK_APOPTOSIS		133		0.5181322		1.8279899		0		8.3705643E-4		0.006		1836

		HALLMARK_IL6_JAK_STAT3_SIGNALING		54		0.58352363		1.813447		0		8.79316E-4		0.007		641

		HALLMARK_HYPOXIA		170		0.49471182		1.8101681		0		7.913844E-4		0.007		1314

		HALLMARK_INTERFERON_GAMMA_RESPONSE		157		0.48230982		1.7454693		0		0.0018769692		0.018		1932

		HALLMARK_INTERFERON_ALPHA_RESPONSE		91		0.52016705		1.7241318		0		0.0023050732		0.024		1932

		HALLMARK_HEME_METABOLISM		166		0.46987456		1.7099514		0		0.0027458945		0.031		1867

		HALLMARK_ANDROGEN_RESPONSE		88		0.48108846		1.5878907		0.0021459227		0.009880059		0.113		2398

		HALLMARK_INFLAMMATORY_RESPONSE		112		0.42716298		1.5002562		0.0061728396		0.02019141		0.229		1836

		HALLMARK_IL2_STAT5_SIGNALING		152		0.4124061		1.4858221		0.006198347		0.021500235		0.253		2326

		HALLMARK_XENOBIOTIC_METABOLISM		138		0.40867066		1.4447918		0.0020408162		0.02916114		0.343		1742

		HALLMARK_UV_RESPONSE_UP		143		0.38899952		1.3967422		0.00625		0.043911163		0.5		1209

		HALLMARK_UV_RESPONSE_DN		136		0.38806483		1.3615654		0.027659575		0.056119762		0.605		2118





HALLMARK_neg

		Preranked GSEA_HALLMARK_NCH612_Sabrac versus Control_downregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		HALLMARK_E2F_TARGETS		200		-0.6739581		-2.5106473		0		0		0		2177

		HALLMARK_G2M_CHECKPOINT		199		-0.5717188		-2.1367388		0		0		0		2615

		HALLMARK_APICAL_JUNCTION		160		-0.5674532		-2.0841134		0		0		0		1397

		HALLMARK_MITOTIC_SPINDLE		198		-0.48705155		-1.8019298		0		0.0010331812		0.005		2800

		HALLMARK_KRAS_SIGNALING_DN		100		-0.51738584		-1.7742208		0		0.0011785448		0.007		2254

		HALLMARK_OXIDATIVE_PHOSPHORYLATION		197		-0.45541143		-1.690248		0		0.002909012		0.021		3528

		HALLMARK_ESTROGEN_RESPONSE_LATE		145		-0.40957245		-1.4771482		0.005976096		0.04016742		0.279		1409

		HALLMARK_DNA_REPAIR		147		-0.41477606		-1.4769043		0.001908397		0.035146493		0.279		2097

		HALLMARK_MYC_TARGETS_V1		199		-0.39602193		-1.4602352		0.0018867925		0.035758857		0.316		2506

		HALLMARK_APICAL_SURFACE		32		-0.5139982		-1.4461579		0.047348484		0.03731205		0.364		1570

		HALLMARK_ESTROGEN_RESPONSE_EARLY		156		-0.3910036		-1.4252471		0.017892644		0.040544454		0.416		1759

		HALLMARK_MYC_TARGETS_V2		58		-0.45051998		-1.3921142		0.041353382		0.0509375		0.521		2612

		HALLMARK_COAGULATION		87		-0.38870835		-1.2983187		0.067073174		0.10296553		0.788		1191

		HALLMARK_PANCREAS_BETA_CELLS		22		-0.49567637		-1.2678641		0.16992188		0.122856736		0.86		2890

		HALLMARK_ADIPOGENESIS		177		-0.34333816		-1.2536492		0.068		0.12843472		0.883		2412

		HALLMARK_NOTCH_SIGNALING		29		-0.43554476		-1.1818614		0.21722846		0.20573685		0.97		1007

		HALLMARK_MYOGENESIS		136		-0.31299847		-1.1111423		0.2145749		0.30919316		0.997		2042

		HALLMARK_WNT_BETA_CATENIN_SIGNALING		39		-0.37258008		-1.0755956		0.36627907		0.36480197		1		1431

		HALLMARK_TGF_BETA_SIGNALING		52		-0.3433724		-1.0410867		0.37304688		0.42131513		1		1625

		HALLMARK_PEROXISOME		84		-0.30601075		-1.0117242		0.4127907		0.4638416		1		2391





REACTOME_pos

		Preranked GSEA_REACTOME_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		REACTOME_UNFOLDED_PROTEIN_RESPONSE_UPR		90		0.79020786		2.671072		0		0		0		812

		REACTOME_CELLULAR_RESPONSE_TO_STARVATION		148		0.71881825		2.5801795		0		0		0		2348

		REACTOME_RESPONSE_OF_EIF2AK4_GCN2_TO_AMINO_ACID_DEFICIENCY		96		0.75952387		2.5602818		0		0		0		2288

		REACTOME_SRP_DEPENDENT_COTRANSLATIONAL_PROTEIN_TARGETING_TO_MEMBRANE		108		0.7390073		2.546639		0		0		0		2268

		REACTOME_NUCLEAR_EVENTS_MEDIATED_BY_NFE2L2		83		0.77182984		2.5415888		0		0		0		1956

		REACTOME_KEAP1_NFE2L2_PATHWAY		109		0.73619753		2.5187628		0		0		0		1956

		REACTOME_PERK_REGULATES_GENE_EXPRESSION		31		0.88880074		2.4435167		0		0		0		436

		REACTOME_SELENOAMINO_ACID_METABOLISM		109		0.69421047		2.4116948		0		0		0		2268

		REACTOME_TRANSLATION		290		0.6124339		2.3753717		0		0		0		1777

		REACTOME_IRE1ALPHA_ACTIVATES_CHAPERONES		50		0.7904031		2.3703992		0		0		0		1205

		REACTOME_EUKARYOTIC_TRANSLATION_INITIATION		115		0.68422323		2.361975		0		0		0		3217

		REACTOME_EUKARYOTIC_TRANSLATION_ELONGATION		89		0.70653236		2.3519		0		0		0		3119

		REACTOME_DEFECTIVE_CFTR_CAUSES_CYSTIC_FIBROSIS		47		0.7803285		2.3480077		0		0		0		2644

		REACTOME_TRNA_AMINOACYLATION		42		0.7964022		2.3312323		0		0		0		662

		REACTOME_CYTOSOLIC_TRNA_AMINOACYLATION		24		0.88497907		2.3195527		0		0		0		662

		REACTOME_HH_MUTANTS_ABROGATE_LIGAND_SECRETION		44		0.78457093		2.3045938		0		0		0		1956

		REACTOME_ATF4_ACTIVATES_GENES_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		26		0.87101245		2.3016288		0		0		0		378

		REACTOME_HEDGEHOG_LIGAND_BIOGENESIS		50		0.7779712		2.2918668		0		0		0		1956

		REACTOME_STABILIZATION_OF_P53		44		0.77076674		2.2682917		0		0		0		2644

		REACTOME_REGULATION_OF_ORNITHINE_DECARBOXYLASE_ODC		38		0.79419416		2.2676864		0		0		0		1913





GOBP_pos

		Preranked GSEA_GOBP_NCH612_Sabrac versus Control_upregulated

		Gene set		SIZE		ES		NES		NOM p-val		FDR q-val		FWER p-val		RANK AT MAX

		GOBP_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		250		0.64124185		2.4323313		0		0		0		1689

		GOBP_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		150		0.6619083		2.3911912		0		0		0		1805

		GOBP_AMINO_ACID_ACTIVATION		45		0.8006362		2.3350782		0		0		0		485

		GOBP_INTRINSIC_APOPTOTIC_SIGNALING_PATHWAY_IN_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		59		0.7453702		2.329029		0		0		0		991

		GOBP_CELLULAR_RESPONSE_TO_TOPOLOGICALLY_INCORRECT_PROTEIN		109		0.6708934		2.327621		0		0		0		2154

		GOBP_ERAD_PATHWAY		101		0.6790278		2.3118365		0		0		0		2549

		GOBP_CELLULAR_RESPONSE_TO_UNFOLDED_PROTEIN		95		0.683442		2.2979548		0		0		0		2154

		GOBP_ER_NUCLEUS_SIGNALING_PATHWAY		51		0.74618953		2.2254736		0		0		0		823

		GOBP_RESPONSE_TO_STARVATION		185		0.59849846		2.1790175		0		0		0		2001

		GOBP_PROTEIN_EXIT_FROM_ENDOPLASMIC_RETICULUM		46		0.7311544		2.17843		0		0		0		2101

		GOBP_CYTOPLASMIC_TRANSLATION		163		0.599381		2.1780558		0		0		0		2041

		GOBP_CELLULAR_RESPONSE_TO_STARVATION		159		0.5913965		2.1601229		0		0		0		2612

		GOBP_VESICLE_CARGO_LOADING		29		0.7925731		2.1550717		0		0		0		1369

		GOBP_REGULATION_OF_RESPONSE_TO_ENDOPLASMIC_RETICULUM_STRESS		85		0.65527856		2.154288		0		0		0		1089

		GOBP_ENDOPLASMIC_RETICULUM_TO_GOLGI_VESICLE_MEDIATED_TRANSPORT		127		0.6088531		2.1488426		0		6.219892E-5		0.001		2569

		GOBP_ENDOPLASMIC_RETICULUM_TO_CYTOSOL_TRANSPORT		28		0.79874134		2.1372397		0		1.13932656E-4		0.002		2101

		GOBP_INTEGRATED_STRESS_RESPONSE_SIGNALING		45		0.72414744		2.1213892		0		1.6259609E-4		0.003		1075

		GOBP_ESTABLISHMENT_OF_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		43		0.7217451		2.119385		0		1.5356297E-4		0.003		1892

		GOBP_PROTEIN_LOCALIZATION_TO_ENDOPLASMIC_RETICULUM		75		0.64198655		2.0877619		0		4.3752292E-4		0.009		1564
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IPA Upstream analysis TS603 SABRAC versus Control
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DDIT3 1.912 transcription regulator Activated 2.39 0.00000159 0.0000516
SQSTM1 0.935 transcription regulator Activated 2.219 0.000294 0.00296

CEBPB 0.861 transcription regulator Activated 2.04 0.00000847 0.000195
NUPR1 0.621 transcription regulator Activated 2.132 0.0000385 0.000626

ATF4 0.164 transcription regulator Activated 3.357 3.3E-13 1.39E-10
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IPA_Upstream analysis_TS603_SABRAC versus Control


Microsoft_Excel_97_-_2004_Worksheet.xls
Sheet0

		Upstream Regulator		Expr Log Ratio		Molecule Type		Predicted Activation State		Activation z-score		p-value of overlap		B-H corrected p-value		Target Molecules in Dataset		Mechanistic Network

		DDIT3		1.912		transcription regulator		Activated		2.39		0.00000159		0.0000516		ATF3,CXCL8,DDIT3,DDR2,GPC6,HMOX1,ITGAM,KLHDC7B,PCK2,TRIB3,TSC22D3,ZNF827		158 (16)

		SQSTM1		0.935		transcription regulator		Activated		2.219		0.000294		0.00296		CBR1,HMOX1,IRF1,IRF7,JUN,RGCC,SQSTM1		134 (14)

		CEBPB		0.861		transcription regulator		Activated		2.04		0.00000847		0.000195		CCND1,CDK4,CDKN2B,CEBPB,CXCL8,DDIT3,DLX3,FBXO32,FHL2,GABARAPL1,GDF15,HAS2,HGF,ID1,IRF7,ITGAM,JUN,KLF5,KLHDC7B,MSH5,MYC,NFATC2,PMAIP1,SEMA3E,SESN2,TNFSF18,TRIB3		171 (19)

		NUPR1		0.621		transcription regulator		Activated		2.132		0.0000385		0.000626		ATF3,CDK4,CEBPB,CXCL8,DDIT3,DUSP8,FHL2,GCH1,GDF15,HK2,KLF6,LIF,MT1X,MXD1,MYC,PIM1,PXDC1,RCL1,SESN2,TRIB3,TRIM16,UNC5B		166 (19)

		ATF4		0.164		transcription regulator		Activated		3.357		0		0.0000000001		ATF3,CD55,CDKN2A,CEBPB,CXCL8,DDIT3,DDIT4,DDR2,FGF21,GCH1,GCLM,GDF15,HERPUD1,JUN,KLHDC7B,ME1,MITF,PCK2,PEG3,PMAIP1,SESN2,SLC3A2,SLC7A11,TRIB3		165 (19)

		CREBBP		0.027		transcription regulator		Activated		2.022		0.00000158		0.0000516		CCND1,CRISPLD2,CXCL8,DCX,DUSP1,GNG2,HAS2,HMOX1,IRF1,JUN,JUP,KLF2,MPZ,MYC,PDLIM4,PIM1,RNF125,SLC7A11,SMOC1,SMPD3,SQSTM1,ULBP2		181 (23)

		VDR		-0.039		transcription regulator		Activated		2.207		0.00113		0.00772		BMP2,CCND1,CEBPB,CXCL8,FBXO32,HK2,ID1,JUN,KCNE4,MYC,RGCC,SOCS1,UCP2		177 (26)

		PCGF2		-0.173		transcription regulator		Activated		2.177		0.0000517		0.000781		CDK4,CDKN2A,HES1,HOXB9,MYC,TMEFF2		115 (18)

		GLI3		-0.192		transcription regulator		Activated		2.8		0.00012		0.00152		CCND1,DUSP1,HOXA13,IRF1,KLF2,KRT16,MYCN,RAB34,RIPPLY2

		STAT3		-0.192		transcription regulator		Activated		2.133		0		0.0000000017		ANGPTL4,BACH2,BEX2,BMP2,CCND1,CDKN2A,CDKN2B,CEBPB,COBL,CXCL8,DDIT3,DDIT4,DUSP1,FLRT3,FSCN1,FTH1,H19,HAS2,HES5,HGF,HK2,HMOX1,ID1,ID3,IFITM3,IGF2,IRF1,IRF7,ITGAM,JUN,KLF2,KLF5,LIF,MAFB,MITF,MYC,NFATC2,NR0B1,PIM1,PMAIP1,PVT1,RPE65,SLC7A11,SOCS1,TNFSF9		177 (16)

		HMG20A		-0.269		transcription regulator		Activated		2.121		0.000471		0.00411		ATF3,GCH1,IRF7,JUN,LIF,MYC,TNFSF9,TRIB3		112 (8)

		TP53		-0.378		transcription regulator		Activated		2.059		0.00000527		0.000132		ABAT,ALDH4A1,AMOTL2,ANGPTL4,ANXA1,AQP3,ATF3,CCND1,CDK4,CDKN2A,CEBPB,CXCL8,DDIT3,DDIT4,DUSP1,DUSP6,EGF,FABP5,FBL,FHL2,FKBP5,FTH1,FUT1,GADD45B,GCLM,GDF15,GDPD5,GPR157,H19,HAS2,HES1,HGF,HK2,HMOX1,HSPA1A,HSPB1,ID1,ID3,IFITM3,IGF2,INSYN2A,IRF1,IRF7,JUN,KLF5,KL		178 (17)





Sheet1

		IPA_Upstream analysis_TS603_SABRAC versus Control
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IPA_Upstream analysis_NCH612_SABRAC versus Control
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NUPR1 6.264 transcription regulator Activated 9.369 1.58E-35 1.5E-32
XBP1 3.044 transcription regulator Activated 6.837 1.05E-26 3.85E-24
IRF1 2.722 transcription regulator Activated 3.545 3.01E-09 8.47E-08
ATF4 2.625 transcription regulator Activated 6.268 1.59E-32 1.21E-29
HBP1 1.999 transcription regulator Activated 2.219 0.00557 0.0282
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IPA_Upstream analysis_NCH612_SABRAC versus Control


Microsoft_Excel_97_-_2004_Worksheet1.xls
Sheet0

		Upstream Regulator		Expr Log Ratio		Molecule Type		Predicted Activation State		Activation z-score		p-value of overlap		B-H corrected p-value		Target Molecules in Dataset		Mechanistic Network

		NUPR1		6.264		transcription regulator		Activated		9.369		1.58E-35		1.5E-32		ABHD15,ACSS1,ADAM22,ADCY9,AGRN,ALDOC,ANK1,ANP32A,ARHGEF26,AS3MT,ASIC1,ATF3,ATP6V0A1,B3GNT5,BLM,BRI3BP,BRINP3,BTG1,CASP2,CD68,CDK15,CDK2,CEBPB,CEP170B,CHMP1B,CNIH2,CREB5,CXADR,CXCL3,CXCL8,CYSTM1,DAGLA,DDIT3,DPY19L2P2,DPYSL5,DUSP8,E2F8,ELL2,EPB41L4A-AS1,EPH		679 (9)

		XBP1		3.044		transcription regulator		Activated		6.837		1.05E-26		3.85E-24		ABCA12,ACADVL,ALG2,APBB2,ATF4,ATF6,BET1,CALR,COG3,COL4A1,COL4A2,COPG1,CREB3L1,CXCL8,DDIT3,DDX11,DNAJB11,DNAJB9,DNAJC10,DNAJC3,DUSP6,E2F1,EDEM1,EIF2AK3,ERO1B,ETS1,EXTL1,GCC1,GFPT1,GMPPB,GOLGA3,GOLGA4,GOLGB1,GOLPH3L,GREB1,HERPUD1,HM13,HMOX1,HSP90B1,HSPA13,H		245 (3)

		IRF1		2.722		transcription regulator		Activated		3.545		0.000000003		0.0000000847		BRIP1,CASP2,CASP8,CCL20,CCND1,CDK2,CEBPB,CX3CL1,CXCL10,CXCL8,DHX58,DST,E2F1,EPSTI1,HELZ2,HERC6,IFI35,IFI44,IFI44L,IFIH1,IFIT1,IFIT2,IFIT3,IL15,IL17RA,IL33,IL7,IRF1,IRF7,IRF9,LY6E,MYB,NMI,NOS2,OAS2,OAS3,OASL,ODC1,PARP14,PCDH7,PCNA,RIGI,RSAD2,SAMD9L,SELL,SO		974 (20)

		ATF4		2.625		transcription regulator		Activated		6.268		1.59E-32		1.21E-29		AARS1,ABCA1,ABCG2,ARHGAP24,ASNS,ATF3,ATF4,ATF5,ATF6,ATXN1,BBC3,BCAT1,BTG1,CALR,CANX,CARS1,CEBPB,CEBPG,COL4A2,CTH,CXCL8,DDIT3,DDIT4,DDR2,DENND1B,EIF2S2,EIF4EBP1,ERO1A,GADD45A,GARS1,GCLM,GDF15,GHITM,HERPUD1,HSP90B1,HSPA5,HYOU1,IARS1,IGFBP2,IGFBP5,JAG1,KLF9,		856 (13)

		HBP1		1.999		transcription regulator		Activated		2.219		0.00557		0.0282		CCND1,CTSB,DNMT1,IL7,MYCN,PKM

		BHLHE40		1.905		transcription regulator		Activated		2.487		0.0000000002		0.0000000086		AARS1,ADAM19,AFF3,AK4,ALDH7A1,ANXA1,ATF3,BHLHE40,BHLHE41,BTG1,C1orf21,CASP8,CCR1,CD24,CD82,CD9,CES1,CNTN1,DDIT3,ECM1,EGLN3,EPHX1,EPSTI1,ERO1A,FRZB,GBE1,GCNT2,GFPT1,HBEGF,HEXA,HSPA5,ID1,IER3,IFIH1,IFNAR2,IL17RA,IL6R,INHBA,IPCEF1,ITGA6,LAP3,LDHA,LDLR,LEF1,L

		IRF9		1.892		transcription regulator		Activated		2.821		0.00137		0.00895		CXCL10,CXCL8,GMPPB,HELZ2,HERC6,IFIT1,IFIT2,IFIT3,IRF1,IRF7,NMI,OAS2,OAS3,PARP14,RIGI,RSAD2,SOCS1,STAT1		553 (7)

		ATF5		1.681		transcription regulator		Activated		2.183		0.00127		0.00834		ATF5,EIF4EBP1,GAS5,ID1,LONP1,PMAIP1

		TP53		1.59		transcription regulator		Activated		3.359		1.48E-38		2.11E-35		ABAT,ABCA1,ABCB6,ABCC1,ABCC2,ABCD1,ABCG2,ABHD4,ACADVL,ACER2,ACSS1,ACTB,ACTG1,ADA,ADD3,ADRA1A,AGL,AK1,AK4,ALDH1A2,ALDH1B1,ALDOC,AMOT,ANGPTL4,ANK1,ANXA1,ANXA2,APBB2,APC,APOL1,ARHGEF2,ARHGEF4,ARRB1,ASF1B,ASNS,ATAD2,ATF3,ATF4,ATXN1,BBC3,BCAT1,BHLHE40,BHLHE41,		1012 (22)

		NFE2L2		1.538		transcription regulator		Activated		3.971		1.32E-22		3.13E-20		ABCC1,ABCC2,ABCC4,ABCG2,ACTG1,ADAMTS1,AKR1B10,ARRDC3,ATF3,ATF4,ATF6,CA3,CALM3,CBS,CCL20,CCNE2,CCR1,CD247,CD34,CD68,CDKN2C,CLDN1,COL4A2,COTL1,CSF1,CTH,CTSD,CXCL8,DCT,DDIT3,DDIT4,DNAJB11,DNAJC3,DUSP10,EDNRB,EIF2AK3,ELN,ENTPD1,EPHX1,ERRFI1,FBXO30,FBXO32,FMO2		1046 (18)

		IRF7		1.404		transcription regulator		Activated		4.678		0.000000265		0.00000516		ATF4,BCL2L13,CXCL10,DHX58,FZD1,GBP3,GBP5,HELZ2,IFI16,IFI35,IFI44,IFI44L,IFIH1,IFIT1,IFIT2,IFIT3,IL15,IL15RA,IL33,IRF1,IRF7,IRF9,ITGAX,NAMPT,NMI,OAS2,OAS3,OASL,PARP14,PMAIP1,RIGI,RSAD2,SAMD9L,SOCS1,STAT1,TMPO,TNFAIP8,TP53,TRAF1,TRIM22,TRIM5,USP25		363 (6)

		FOXO3		1.216		transcription regulator		Activated		3.259		5.18E-21		9.22E-19		ACAN,ACVR1,ANGPT2,ANXA1,APLN,AQP4,BBC3,BCL2L13,BCL6,BNIP3L,BTG1,CASP8,CCND1,CCND3,CCNE2,CCPG1,CD44,CDC42EP3,CDC45,CDH5,CDKN1C,CDKN2B,CDT1,CFLAR,CH25H,CLDN1,COL4A1,COL4A2,CTSB,CUBN,CXCL10,CXCL8,DDIT3,DDIT4,DEPP1,DLL3,DOK5,EDNRB,EGFR,EGR1,EGR2,EIF4EBP1,EXO1		1102 (24)

		NFKB1		1.158		transcription regulator		Activated		2.459		0.0000000008		0.0000000247		ADAMTS4,ADORA1,BAMBI,BHLHE40,BMAL2,CCL20,CCND1,CD44,CD82,CD83,COL2A1,CSF1,CTSB,CX3CL1,CXCL10,CXCL3,CXCL8,DUSP1,E2F1,EGFR,EGR1,FOS,FSCN1,GADD45A,GADD45B,GATA3,HES5,HMOX1,HSP90B1,IER3,IFI16,IFNAR2,IGFBP3,IKBKE,IRF1,ITPR1,JAG1,KCNT2,KDM6B,LAMB3,LGALS1,MMP10,		1011 (18)

		ELL2		1.132		transcription regulator		Activated		3.272		0		0		CCPG1,CREB3L2,CRELD2,DNAJB9,DNAJC3,EDEM1,ENTPD1,FNDC3A,FNDC3B,FUT8,HM13,HSPA13,ITM2C,LMAN1,PLPP5,RAPGEF3,REXO2,SDC1,SEC24D,SEC61A1,SEL1L,SLC33A1,SRPRA,TRIB1,TXNDC11,UBE2J1,XBP1

		STAT1		1.112		transcription regulator		Activated		3.876		0		0.0000000002		ABCA1,ABCB9,ALPK1,ANGPT2,APOL1,APOL2,APOL4,BCL6,BTG1,C1R,C1S,CASP2,CASP8,CBFA2T3,CCL20,CCND1,CCND3,CCNE1,CCR1,CD44,CDH5,CDK2,CH25H,CREM,CX3CL1,CXCL10,CXCL8,DPP4,EGLN3,EGR1,EPSTI1,FOS,GATA3,GBP3,GBP5,GREB1,HBEGF,HERC6,HES6,HLA-E,HRK,IFI30,IFI35,IFI44,IFI44		864 (17)

		EGR1		1.034		transcription regulator		Activated		2.193		0.0000000005		0.0000000178		ACHE,ARC,ATF3,BAIAP2,CASP8,CCND1,CCNE1,CCR1,CD44,CDK2,CDKN1C,COL2A1,CREM,CSF1,CXCL8,DUSP4,EGFR,EGR1,EGR2,EIF4EBP1,FOSL1,FTL,GADD45A,GADD45B,GDF15,GLI1,GRIA1,HBEGF,HMOX1,ID1,ID3,IL6R,JUND,LDLR,LMNB1,MAP1LC3B,MXD1,MYB,MYBL1,NFKB1,PEG10,PLAU,SERPINE1,SNAI2,S		1073 (23)

		ATF6		1.034		transcription regulator		Activated		4.143		0.0000000017		0.0000000521		CALR,CCND1,CEBPB,CRELD2,CXCL8,DDIT3,DNAJB11,DNAJC3,FDPS,FOS,GRM8,HERPUD1,HSP90B1,HSPA5,HYOU1,LMAN1,MAP1LC3B,PDIA4,PPARA,PPIB,PRNP,SEL1L,SELENOK,SLC39A14,SYVN1,TNFRSF10B,TXNDC5,VEGFA,WFS1,XBP1		194 (3)

		KLF6		0.978		transcription regulator		Activated		2.528		0.0000000001		0.0000000043		ALDOC,ANGPTL4,ATF3,BCKDHB,BCL6,CCR1,CD44,CD82,CD83,CEBPB,CFLAR,CXCL8,CYB5A,DOCK4,EGFR,EGR2,EIF1,GADD45B,GLI1,GNB4,HMOX1,HSPA5,IFI30,IFNAR2,IL15RA,IL17RA,IRF1,KDM6B,KLF10,LDHA,LPAR1,MXI1,NAMPT,NFE2L2,NFKB1,NFKB2,NOS2,NR2F1,NR2F6,OLIG2,P4HA2,PARP14,PCNA,PDE		762 (9)

		STAT2		0.924		transcription regulator		Activated		2.103		0.00101		0.00693		CXCL10,CXCL8,GLI1,IFI35,IFIT1,IFIT2,IFIT3,IRF1,IRF7,IRF9,OAS2,RSAD2,SOCS1,STAT1,WARS1		580 (10)

		BMAL1		0.794		transcription regulator		Activated		2.22		0.00105		0.00721		CHEK1,EGLN3,GSR,HLF,HMOX1,HSPA5,LAMP2,LDLR,LPL,MCM6,NFE2L2,NFIL3,NKX2-1,NQO1,PPARA,SREBF1,TBC1D4,THRA,TP53		305 (4)

		FOXO4		0.695		transcription regulator		Activated		2.105		0.0000000099		0.000000259		ACAN,APLN,BCL6,CASP8,CCND1,CDC42EP3,CDH5,CDKN2B,CH25H,COL4A1,COL4A2,DNAJC3,EDNRB,FLT4,GABARAPL1,GADD45A,GADD45B,HSP90B1,HSPA5,IER3,JAG1,MAP1LC3B,NAMPT,NRP2,PDIA4,PRCP,PSMD11,SELL,SERPINE1,SESN3,SOX9,VCAM1,VEGFA		937 (18)

		E2F6		0.691		transcription regulator		Activated		3.637		0.000000007		0.000000188		CBX5,CCNE1,CDC25A,CDC45,CDC7,DDX11,DHFR,E2F1,E2F2,EIF4EBP1,GINS2,GMNN,H19,LIG1,MCM2,MCM3,MCM5,PCLAF,PODXL2,POLA2,RAD51,RRM2,SERPINE1,UNG

		MEF2D		0.677		transcription regulator		Activated		3.715		0.0000000249		0.000000597		BACH2,CCND1,CCND3,CCNE1,CCNE2,CDK2,CDT1,EGR2,FOS,GCLM,HMOX1,JUND,MCM3,MCM5,MCM6,MT-ND6,NFE2L2,NQO1,PCNA,PPARA,PPARGC1A,SLC7A11,SRXN1,TGFB2,TGFB3		301 (4)

		RELA		0.454		transcription regulator		Activated		3.54		0		0.0000000002		ABCG2,ACTN2,ADAMTS4,ALPK2,BACH2,BBC3,BEX1,BEX2,BHLHE40,BNIP3L,CASP8,CBS,CCL20,CCND1,CD44,CEBPB,CEMIP2,COL2A1,CRYAB,CTSB,CX3CL1,CXCL10,CXCL3,CXCL8,CYP19A1,DDIT3,DIO2,DNMT1,DUSP1,E2F1,EGFR,EGR1,ELN,FOS,FSCN1,GDF15,GLI2,HMOX1,HSP90B1,HSPA9,ID1,IER3,IGFBP2,IK		977 (18)

		NPM1		0.433		transcription regulator		Activated		2.272		0.0000000022		0.0000000655		BAMBI,CALR,CEBPB,COL12A1,COL4A1,COL4A2,CSF1,CXCL3,CXCL8,E2F1,ECM1,EGLN3,EGR1,ETS1,FTH1,FZD8,GEM,HBEGF,HMOX1,HSPA5,IGFBP3,IGFBP5,IL7,INHBA,JAG1,KLF10,LAMC2,LIF,LOX,MMP2,MTSS1,MXI1,MYO16,NTRK2,P3H2,RELT,SEMA5A,STC1,TNFAIP3,TP53,TRIB1,VEGFA,XBP1,ZFP36L1		952 (18)

		ECSIT		0.412		transcription regulator		Activated		3.363		0.00000477		0.0000696		CD44,CD83,CFLAR,CXCL8,HMOX1,IER3,IRF7,NFKB1,NFKB2,RELB,TNFAIP3,TRAF1		854 (21)

		MED12		0.358		transcription regulator		Activated		2.412		0.000705		0.00522		CREB5,EGR2,GDF15,GLI1,KITLG,LIF,POLE4,SLC16A6,TGFBR2		912 (7)

		CEBPA		0.337		transcription regulator		Activated		2.232		0.000000443		0.00000821		ANXA1,APLN,ASNS,ATF4,BTG1,CCL20,CCND1,CCR1,CDH5,CEBPB,CSF1,CXCL8,CYP19A1,DHFR,DNMT1,E2F1,EGR2,EPHA7,EPHX1,F8,FOS,FOXO3,FZD1,GADD45A,GBX2,GGH,GLI1,HGF,HMGA1,HMOX1,HSPA5,ID1,IER3,IGFBP3,IGFBP4,IL6R,IRS2,ITGAX,ITGB5,LGALS1,LPL,MIF,MSI2,MYBL2,MYCN,NFIL3,NR1H4		1146 (27)

		ARNT		0.324		transcription regulator		Activated		2.471		0.000000825		0.0000144		ACER2,ADAM17,ALDH7A1,ALDOC,ANGPTL4,ANKRD22,BAMBI,BHLHE40,BHLHE41,CEBPB,CLDN1,CRYAB,CTSD,CXCL10,DPF3,ERO1A,ESRRG,G6PD,GADD45B,GDF15,HES6,HGF,IRS2,LDHA,NQO1,PCK2,RANBP1,SELL,SERPINE1,SPP1,STC1,TDO2,TNFRSF19,TNFRSF9,TP53,TPI1,VEGFA,VEGFD		924 (10)

		ID2		0.297		transcription regulator		Activated		2.59		0		0		ATOH1,BCL6,BMP7,CBFA2T3,CCND1,CCNE1,CCNE2,CCR1,CD44,CD83,CDK20,CDKN1C,CDKN2C,CEBPB,CSF1,DUSP1,DUSP10,DUSP4,E2F2,EGFR,EGR2,FOXO3,GADD45B,GATA3,HES5,ID3,IFI16,IGFBP4,IKZF2,IL17RB,IL20RB,IL6R,INHBB,ITGB5,JDP2,LAMA4,LGALS1,MECOM,MMP2,MPZ,MYB,NGFR,NOTCH1,NTRK2		336 (7)

		CREB1		0.213		transcription regulator		Activated		3.372		4.96E-27		1.88E-24		ABCA1,ACHE,ADGRA1,ADRA1A,AK4,AQP11,ARC,ARL15,ATF3,ATF5,BHLHE40,BRINP2,CAMK4,CAMKV,CARS1,CCND1,CCND3,CCNJL,CD68,CD9,CDH10,CEBPB,CGREF1,CH25H,CHRM3,COL24A1,COX8A,CPEB1,CREM,CSRNP1,CSRP2,CXCL8,CYP19A1,DCX,DIO2,DUSP1,ECM1,EGR1,EGR2,ENTPD1,ERRFI1,ESRRG,EXOSC6,		259 (4)

		CREBBP		0.187		transcription regulator		Activated		2.12		7.67E-16		0		AQP11,ARHGAP24,ATF6,BCL6,BMP7,CAMK1G,CAMK2D,CAMK4,CCL26,CCND1,CCND3,CD44,CDC42EP3,CDH5,CKB,COL2A1,CRISPLD2,CSF1,CXCL10,CXCL12,CXCL8,DCX,DHFR,DNAJB4,DUSP1,DUSP4,EGFR,EGR1,EGR2,EPSTI1,EVL,FDPS,FNDC3B,FOS,FOSL2,FOXO3,GLI1,GRIA3,GRM1,H2AC25,HMOX1,IL17RE,IRF1,		912 (19)

		JUN		0.121		transcription regulator		Activated		2.275		9.62E-17		0		ANXA1,ANXA2,ASNS,ATF3,BBC3,BEX2,BMAL2,BTG1,CA3,CAPN2,CCL20,CCN3,CCND1,CCND3,CD247,CD44,CD68,CFLAR,CHL1,CMTM5,COL24A1,CRIP2,CSF1,CSTA,CX3CL1,CXCL10,CXCL3,CXCL8,CYP19A1,DIO2,DKK1,DNMT1,DUSP1,DUSP6,E2F1,EEF2,EGFR,EZR,FABP7,FOS,FOSL1,FOXO3,FRZB,FTH1,FTL,GADD4		1053 (20)

		HIF1A		0.103		transcription regulator		Activated		2.096		0		0		ACAN,ADAM17,ADAMTS1,AK4,ALDOC,ANGPTL4,APLN,AQP4,ASNS,BACH2,BHLHE40,BHLHE41,BNIP3L,BRINP2,BTN3A1,CARS1,CCN3,CCND1,CD24,CD44,CDKN1C,CLDN1,CORO1A,COX8A,CSF1,CTPS1,CTSD,CXCL12,CXCL8,CYB5A,CYP4F3,DCN,DDIT4,DPF3,EDNRA,EDNRB,EED,EGFR,EGLN3,EIF4EBP1,ENTPD1,ERO1A,		1137 (20)

		VHL		-0.064		transcription regulator		Activated		2.272		0.000000254		0.00000501		ATF4,BBC3,BHLHE40,CCND1,CDKN1C,CENPX,CFL1,CTSD,CXCL12,E2F1,EGFR,EGLN3,FILIP1L,FLCN,FTH1,FTL,GADD45A,GBE1,GLCE,GNG4,HMOX1,IER3,LDHA,LOX,MAP3K1,MIF,MXI1,NFKB1,PCNA,PMAIP1,RUNX1,SEC61G,SKP2,SLC1A3,SNAI2,SPP1,SQSTM1,TGFBR2,TP53,TRAF1,TYMS,VCAM1,VEGFA,ZFP36L1		929 (17)

		SMAD3		-0.167		transcription regulator		Activated		2.189		0		0.000000001		ABCB6,ABCG2,ADAM9,ADAMTS1,ADORA1,ALDH1A2,ARHGAP22,ARHGAP24,ARHGAP27,ATF4,BMPR1B,CCL20,CCND1,CCNE1,CDH5,CDKN2B,CHRDL1,COL2A1,COL4A1,COL4A2,CRISPLD2,CYP19A1,CYTOR,DDIT3,DOCK4,DUSP4,EGR1,ELN,FBN1,FBN2,FOS,FOXO3,FST,FZD8,GADD45B,GATA3,GLI1,GLI2,HBEGF,HMOX1,HS		989 (20)

		NONO		-0.218		transcription regulator		Activated		3.408		0.000000124		0.00000261		BRIP1,CXCL10,EPSTI1,GBP5,GMPR,HERC6,IFI44,IFI44L,IFIH1,IFIT1,IFIT2,IFIT3,IKBKE,LDHA,LY6E,NUPR1,OAS2,OAS3,OASL,PARP14,PDE2A,PDE3A,PDE3B,PDE4A,PDE4B,PDE7B,PDE8B,PMAIP1,RIGI,RSAD2,SAMD9L,SLFN5,STAT1,SUGCT-AS1,TNFSF18,TRIM22

		CLOCK		-0.268		transcription regulator		Activated		3.545		0.0000483		0.000519		AK4,ANGPTL4,BHLHE40,CCND1,CLIP1,CRISPLD1,DDIT3,DNAJB9,DUSP8,EGFR,FABP7,FGF1,GADD45A,GADD45B,GCC2,HES6,ID1,IGFBP5,IKBKE,ITM2C,KANK2,KCND3,LPIN1,LRATD2,LYPD6,MEST,MGP,MSMO1,NADK2,NFIL3,NKX2-1,NPAS2,NR1D2,OAS3,OPN3,PPARA,SCN4B,SEL1L,SLC1A2,SRD5A1,ST3GAL5,TNF		216 (3)

		PRRX1		-0.288		transcription regulator		Activated		2.167		0.00248		0.0147		ANGPT2,CXCL8,FGF1,FOS,MAP1LC3B,SOX9,TNC,VEGFA

		IRF3		-0.299		transcription regulator		Activated		2.748		0.00104		0.0071		ABCC2,ADAM9,CLIC4,CX3CL1,CXCL10,CXCL8,DHX58,FGF1,FST,GLI3,HELZ2,IFI44,IFI44L,IFIH1,IFIT1,IFIT2,IFIT3,IL15,IL33,IRF1,IRF7,LAG3,NOS2,OAS3,PARP14,PMAIP1,PRNP,RIGI,RSAD2,SAMD9L,SNAI2,STAT1,TMPO,TNFAIP3,TSLP,VCAM1		854 (20)

		PPRC1		-0.466		transcription regulator		Activated		2.466		0.000000111		0.00000236		ATF4,CCL20,CHRNA9,CLDN1,CXCL8,DDIT4,ERRFI1,GDF15,GNG11,LAMB3,NAMPT,NFKBIZ,OLAH,PHLDA1,RND3,SPX,ST6GALNAC3,ZFP36L1

		PTTG1		-0.569		transcription regulator		Activated		3.122		0.00579		0.0291		ASNS,CCND1,CD44,CEBPB,CHEK1,EGF,FEN1,LIG1,MIF,NTHL1,POLD1,POLE,REV3L,TP53,UNG,VEGFA		775 (7)

		SMARCA4		-0.754		transcription regulator		Activated		2.951		1.19E-18		1.54E-16		ABCA1,ALDH2,ALDOC,ANTXR2,ASNS,ATP2A1,BAMBI,BEX5,BNIP3L,CA14,CCDC85B,CCND1,CCNE2,CCR1,CD44,CDC25A,CDK2,CDK20,CDKN2B,CEBPB,CHEK1,CLDN1,CLIC2,CNTN1,COTL1,CRYBG1,CSF1,CTSB,CXCL8,DCT,DGKG,DHFR,DLX2,DUSP4,DUSP6,E2F1,EDNRA,EFNB1,EGR1,FADS3,FAM167A,FBLIM1,FGF9,FM		1154 (24)

		FOXO1		-0.812		transcription regulator		Activated		2.791		0		0.0000000014		ABCA1,ACAN,ANGPT2,ANGPTL4,APLN,ATF4,BCL2L13,BCL6,BRIP1,CAMK4,CASP2,CASP8,CCL20,CCN3,CCND1,CDC42EP3,CDH5,CDKN1C,CDKN2B,CDKN2C,CFLAR,CH25H,COL2A1,COL4A1,COL4A2,CXCL10,CXCL8,DCX,DDIT4,DEPP1,DIO2,EDNRB,EGR1,EGR2,EIF4EBP1,FBXO32,FDPS,FLT4,FOS,FST,GABARAPL1,GAD		1158 (27)

		GLI3		-1.358		transcription regulator		Activated		2.309		0.0000549		0.000579		ALDH1A2,CCND1,DLL3,DLX2,DUSP1,EGR1,GLI1,GLI2,HMGB1,HOXD13,IRF1,JAG2,MYCN,NFKBIZ,NKX2-1,PAX2,PCDH8,RAB34,RUNX1,SALL1,SNAI2,SOX9,STMN1,TERT,TGFB2,TNFAIP3

		RBL1		-1.657		transcription regulator		Activated		3.115		0.0000000001		0.0000000053		CCND1,CCNE1,CDC25A,CDK2,CDKN1C,DHFR,DUSP10,E2F1,FOS,MCM10,MCM2,MCM3,MCM5,MCM6,MCM7,MYBL2,MYCN,NOTCH1,ORC1,PCNA,PPARGC1A,RBL1,RRM1,RRM2,SKP2,TERT,TP53,TP73,TYMS		800 (20)
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		IPA_Upstream analysis_NCH612_SABRAC versus Control

		Upstream Regulator		Expr Log Ratio		Molecule Type		Predicted Activation State		Activation z-score		p-value of overlap		B-H corrected p-value

		NUPR1		6.264		transcription regulator		Activated		9.369		1.58E-35		1.5E-32

		XBP1		3.044		transcription regulator		Activated		6.837		1.05E-26		3.85E-24

		IRF1		2.722		transcription regulator		Activated		3.545		0.000000003		0.0000000847

		ATF4		2.625		transcription regulator		Activated		6.268		1.59E-32		1.21E-29

		HBP1		1.999		transcription regulator		Activated		2.219		0.00557		0.0282
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Ensembl ID Gene |Dataset | Tumor_median | Normal_median | log2fc p-val g-val
ENSG00000104763 | ASAH1 | LGG 7.08 5.69 1.53 |2.46e-1492.07e-149
ENSG00000104763 | ASAH1 | GBM 7.12 5.66 1.46 | 1.29e-68 | 5.29e-69










Ensembl ID Gene Dataset Tumor_median Normal_median log2fc p-val q-val

ENSG00000104763 ASAH1 LGG 7.08 5.69 1.53 2.46e-149 2.07e-149

ENSG00000104763 ASAH1 GBM 7.12 5.66 1.46 1.29e-68 5.29e-69
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ASAH1_limma

		Ensembl ID		Gene		Dataset		Tumor_median		Normal_median		log2fc		p-val		q-val

		ENSG00000104763		ASAH1		LGG		7.08		5.69		1.53		2.46e-149		2.07e-149

		ENSG00000104763		ASAH1		GBM		7.12		5.66		1.46		1.29e-68		5.29e-69






