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Different responses of Caco-2 and MCF-7 cells to silver nanoparticles are based on highly similar mechanisms of action
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Methods 
Cellular uptake
For CM, after exposure the medium was removed from the cells and cells were washed at 37 °C to remove remaining NPs. Following, the cells were fixed with 4% paraformaldehyde (Sigma) for 15 min at room temperature (RT). After incubation the fixative was removed and cells were washed. Subsequently, the cells were permeabilized with Triton-X100 (Invitrogen) for 15 min at RT, washed, and blocked with 1% BSA (Sigma) in PBS for 30 minutes at RT. After removal of the blocking buffer LAMP-1 primary antibody (Abcam, UK) was added and incubated for 60 minutes at RT. Cells were again washed and a secondary antibody conjugated with Alexa Fluor-546 (Invitrogen) was added and incubated for 30 minutes at RT in the dark. After incubation cells were washed and stained with DAPI (Invitrogen) for 10 minutes. Finally, the cells were washed and analyzed submerged in PBS. All wash steps were done by three times washing with PBS. 
Samples for TEM were fixed in 2.5% glutaraldehyde in 0.1M Sørensen’s phosphate buffer (SPBS) for a minimum of 1 hour at RT and post fixed in 1% osmium tetroxide in SPBS for 1 hour at RT. Subsequently, the specimens were dehydrated in a graded ethanol (Sigma) series (30%, 50%, 70%, 90%, 100%). When dehydration was complete samples were transferred from 100% ethanol to a mixture of 1 part of ethanol and 1 part of epoxy resin for 1 hour. To complete the resin infiltration the samples were placed in 100% resin at 37 °C for 2 hours. Finally, samples were embedded in resin, placed at 60 °C for 24 hours until polymerisation was complete. 



Microarray hybridization and data normalization
After exposure, the cells were washed to remove remaining nanoparticles, resuspended in 600 µl RLT buffer (Qiagen, Venlo, the Netherlands) containing 1% β-mercapto ethanol (Sigma), and stored at -80 ºC until further use. The stored lysate was further purified using the Qiashredder, followed by the RNeasy Mini Kit, including DNase treatment (Qiagen, Venlo, The Netherlands). RNA concentration and purity was determined using the Nanodrop ND1000 spectrophotometer (Isogen, De Meern, The Netherlands) and the Shimadzu MultiNA (Tokyo, Japan) and an Agilent Bioanalyzer was used to analyze the quality and integrity of the RNA samples. Of each individual sample, biotin (biotin-16-UTP) labeled cRNA was amplified from the total RNA using the Illumina TotalPrep-96 RNA Amplification Kit (Ambion, Life Technologies, Bleiswijk, the Netherlands). Briefly, using an oligo(dT) primer containing a T7 promoter, 200 ng of total RNA was reversely transcribed to first strand cDNA. The first strand of cDNA was used to generate the second strand of cDNA, which was subsequently used to generate biotinylated cRNA. The size distribution of the labeled cRNA was evaluated using an Agilent Bioanalyzer (Amstelveen, the Netherlands) and a Shimadzu MultiNA Bioanalyzer (Tokyo, Japan). After RNA labeling, 750 ng of each labeled cRNA sample was hybridized overnight at 58 °C onto the Illumina HumanHT-12 v4 Expression BeadChip. Subsequently, the BeadChip was washed and incubated with Streptavidin-Cy3 and the chips were scanned using the Illumina iScan array scanner (Illumina, San Diego, USA). Primary gene expression of the scanned BeadChip arrays was performed using Illumina’s Genomestudio v 2011.1 software with the default settings advised by Illumina. RNA labeling, BeadChip hybridization, and primary gene expression analysis of the scanned BeadChip arrays was performed by Service XS (Leiden, The Netherlands). 

Gene set enrichment analysis (GSEA)
GSEA was performed to detect the differential expression of biologically relevant gene sets and to gain insight into affected molecular mechanisms (Subramanian et al. 2005). Genes were ranked based on their expression ratios, which was used to calculate whether a particular gene set is significantly enriched at the top or the bottom of the ranking list. The following predefined gene set collections were used: c2.cp.kegg.v3.1.symbols.gmt (http://www.broadinstitute.org/gsea) and c2.cp.biocarta.v3.1.symbols.gmt (http://www.broadinstitute.org/gsea). These gene sets include biological pathways and molecular interaction networks. Enriched gene sets with a p-value ≤0.05 and a FDR ≤0.25 according to GSEA statistics were considered statistically significant.


Results
GSEA was applied to the data without any pre-treatment like hierarchical clustering or grouping in Venn diagrams. GSEA calculates whether a process (which is represented by a specific set of selected genes) is enriched, even though the individual genes are not significantly up- or downregulated (Subramanian et al. 2005). After 6h exposure, there were no downregulated and 15 upregulated processes in Caco-2 cells (i.e. 14 from the Kegg database and 1 from the BioCarta database; Table S3, Figure S18). Upregulated processes included mainly pathways involved in strong (oxidative) stress and/or immune responses. In contrast, in MCF-7 cells there were no pathways up-or downregulated after 6h exposure. This seemed unexpected as the gene responses appeared to be strongest in the MCF-7 cells after 6h. However, the low responding Ag-60 NP and Ag-110 NP groups could have prohibited enrichment to reach significance. Therefore, GSEA was also performed on the Ag-20 NP group only versus the control, which showed several processes to be upregulated (i.e. 8 from the Kegg database and 3 from the BioCarta database; Table S4, Figure S19) and no downregulated processes. In correspondence with Caco-2 cells, these processes included mainly pathways involved in stress and/or immune responses. After 24h exposure the responses in Caco-2 cells were even stronger, only 1 process was downregulated, but there were 42 upregulated processes which were again mainly stress related, but additionally apoptotic and death pathways (Table S5, Figure S20) were regulated. The MCF-7 cells showed no downregulated and only 1 stress related upregulated pathway after 24h exposure. Also the individual Ag-20 NPs GSEA showed only 1 downregulated process and no upregulated processes, which is in correspondence with the reduced response in MCF-7 cells after 24h. Taken together these findings correspond well with the findings resulting from hierarchical clustering and grouping in Venn diagrams combined with Gene Ontology (GO) and pathway analysis.
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Figures
[image: ]Figure S1: Scanning electron microscopy (SEM) demonstrated a spherical shape of the A) Ag-20, B) Ag-30, C+D) Ag-60, and E+F) Ag-100 NPs.
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Figure S2: Quantitative uptake of AgNO3 and AgNPs in Caco-2 and MCF-7 cells after 6 and 24h exposure, as determined by ICP-MS. A) Data given in µg/ml (mean ± SEM; n=6), B) given as the number of NPs/ml (mean ± SEM; n=6). 
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Figure S3: Qualitative uptake of AgNPs in Caco-2 and MCF-7 cells after 24h exposure. Confocal microscopy images of Caco-2 A) control cells or exposed to B) AgNO3, C) Ag-20, D) Ag-60, E) Ag-100 for 24h, and of MCF-7 F) control cells or exposed to G) AgNO3, H) Ag-20, I) Ag-60, J) Ag-100 for 24h. DAPI - nucleus (blue), LAMP-1 antibody - lysosomes (red), reflected light - AgNPs (green). Few Ag-20 NP aggregates could be detected by this method. The Ag-60 and Ag-100 NPs could clearly be detected inside the Caco-2 and MCF-7 cells after 24h exposure.
[image: ]Figure S4: Heatmap of differential gene expression of all exposure groups versus the control, following hierarchical clustering. A threshold of minimal 2-fold change (FC) was applied for at least 6 samples and resulted in a total of 1637 probes. Each row in the heatmap (dendrogram not shown) represents a probe for a specific gene and the color and intensity of the color indicates the up- (i.e. red) or downregulation (i.e. green) of this gene. Each column in the heatmap represents an individual sample and shows the variability within each exposure group. As all exposure groups were compared with the average of the control group, the control group shows little to no differential gene expression. One exception to this is the region indicated by the white square, here gene expression was highly variable. Also, all other groups showed high variability for the probes in this region.
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Figure S5: Cluster 1 of the hierarchical clustering (Figure 6A) in detail. 
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Figure S6: Cluster 2 of the hierarchical clustering (Figure 6A) in detail.
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Figure S7: Cluster 3 of the hierarchical clustering (Figure 6A) in detail.
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Figure S8: Cluster 4 of the hierarchical clustering (Figure 6A) in detail.
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Figure S9: Cluster 5 of the hierarchical clustering (Figure 6A) in detail. 
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Figure S10: Cluster 6 of the hierarchical clustering (Figure 6A) in detail.
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Figure S11: Cluster 7 of the hierarchical clustering (Figure 6A) in detail.
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Figure 12: Cluster 8 of the hierarchical clustering (Figure 6A) in detail.
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Figure S13: Cluster 9 of the hierarchical clustering (Figure 6A) in detail.
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Figure S14: Cluster 10 of the hierarchical clustering (Figure 6A) in detail.
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Figure S15: Cluster 11 of the hierarchical clustering (Figure 6A) in detail.
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Figure S16: Cluster 12 of the hierarchical clustering (Figure 6A) in detail.
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Figure S17: Cluster 13 of the hierarchical clustering (Figure 6A) in detail.
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Figure S18: Cluster 14 of the hierarchical clustering (Figure 6A) in detail.
[image: ]Figure S19: GSEA heatmap of the Kegg-MAPK signaling pathway in Caco-2 cells after 6h exposure to AgNPs.
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Figure S20: GSEA heatmaps of A) the Biocarta-MAPK pathway, and B) Kegg- lysosome in MCF-7 cells after 6h exposure to Ag-20.
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Figure S21: GSEA heatmaps of A) the Kegg-MAPK signaling pathway, B) Kegg-antigen processing and presentation, C) Kegg-apoptosis, and D) the BioCarta-EGF pathway in Caco-2 cells after 24h exposure to AgNPs.


Table S1: Overexpressed genes (FC >1.5x) shared between all the NPs and AgNO3 exposure groups in Caco-2 and MCF-7 cells.
	Upregulated genes shared between Ag-20, Ag-30, Ag-60, Ag-110, AgNO3

	Caco-2
	MCF-7

	6h, 90 genes 
	24h, 73 genes 
	6h, 34 genes
	24h,  34 genes

	MT1G
	LOC652750
	GABARAPL1
	LOC644132
	MT1E
	UBC
	AKR1C4
	MT1H
	ERRFI1
	MT1H
	TCF7

	HSPA6
	BAG3
	ANXA1
	AXUD1
	MT1G
	MAFB
	RN7SK
	HMOX1
	AKR1C2
	MT1B
	FHL2

	MT2A
	TXNRD1
	TRIB1
	LOC387820
	MT1H
	PPP1R15A
	TUBB3
	MT1B
	AKR1C4
	MTE
	MT2A

	MT1E
	SLC30A1
	FOSB
	FLJ35767
	MT1M
	CLCF1
	LOC652683
	HSPA6
	TCF7
	MT1F
	ABCB6

	MT1A
	IER5
	DEDD2
	FHL2
	MT2A
	GADD45B
	MLLT11
	MTE
	CNKSR3
	HMOX1
	PANX2

	LOC441019
	UBC
	GADD45B
	LDLR
	MTE
	VGF
	CRYBA4
	MT1F
	C1ORF115
	AKR1B10
	MT1A

	MT1X
	ERRFI1
	GADD45A
	FGF19
	MT1A
	HSPA1A
	HIST2H2AA3
	C13ORF15
	HOXC6
	LOC441019
	OSGIN1

	MT1H
	LOC645236
	ZFP36
	FAM149A
	HSPA6
	FLJ35767
	ULBP2
	OSGIN1
	RNF165
	LOC645236
	G6PD

	MT1M
	OKL38
	HSPH1
	ZSWIM6
	LOC441019
	JUN
	G6PD
	LOC441019
	DOK7
	HSPA6
	ACTG2

	MTE
	CRYAB
	EGR1
	SLC7A11
	MT1X
	AKR1C2
	S100P
	FHL2
	 
	MT1G
	

	HMOX1
	CLCF1
	ADM
	GCNT3
	MT1F
	GCLM
	HIST2H2AA4
	DUSP5
	 
	GPX2
	

	MT1F
	HSPB8
	MAP1LC3B
	TCF7
	CRYAB
	SLC30A1
	RIOK3
	FLJ35767
	 
	AKR1C3
	

	HSPA1A
	AKR1C2
	EDN1
	PMEPA1
	HMOX1
	ZCCHC12
	EEF1A2
	LOC645236
	 
	RASD1
	

	IL8
	FOSL1
	GPRC5A
	BHLHB2
	IL8
	LOC387763
	UCHL1
	GDF15
	 
	FLJ35767
	

	ATF3
	FOS
	DNAJB6
	AKR1B10
	ATF3
	ANXA1
	CT45A4
	TXNRD1
	 
	PTGR1
	

	C20ORF127
	MT1B
	DUSP5
	 
	DNAJB1
	TCF7
	NUDT1
	MT1X
	 
	GDF15
	

	ZFAND2A
	MAFF
	PIM1
	 
	MT1B
	SAT1
	MIR1974
	OKL38
	 
	TXNRD1
	

	HSPA7
	AKR1C4
	GEM
	 
	HSPA1B
	NPPB
	TAX1BP1
	MT1G
	 
	PLD1
	

	DUSP1
	OSGIN1
	ARL14
	 
	C20ORF127
	MAP1LC3B
	C10ORF35
	CTGF
	 
	MT1X
	

	HSPA1B
	DDIT4
	PLD1
	 
	ZFAND2A
	SERPINE2
	GPX2
	SLC30A1
	 
	AKR1C4
	

	DNAJB1
	FLNC
	JUN
	 
	GADD45G
	GABARAPL1
	CRABP2
	GCLM
	 
	AKR1C2
	

	CDKN1A
	PPP1R15A
	TNFAIP8
	 
	PLD1
	GCNT3
	IDS
	PLD1
	 
	EPAS1
	

	SRXN1
	KLF6
	PHLDA2
	 
	HSPA7
	SNORD33
	ACTA1
	MT2A
	 
	LOC392437
	

	GCLM
	IER3
	MLLT11
	 
	SRXN1
	RNU1A3
	
	AKR1C3
	 
	ARHGDIB
	

	SLC30A2
	MCL1
	PLAUR
	 
	LOC645236
	CCK
	 
	MT1A
	 
	ABCC3
	 





Table S2: Overexpressed genes (FC >1.5x) shared between all the NPs exposure groups in Caco-2 and MCF-7 cells.
	Upregulated genes shared between Ag-20, Ag-30, Ag-60, Ag-110

	Caco-2
	
	MCF-7

	6h, 0 genes 
	24h, 130 genes  
	 
	6h, 1 genes
	24h,  20 genes

	 
	DUSP1
	LOC644132
	PFKP
	LDLR
	SLC20A1
	ACTG1
	SERTAD4
	MLLT11

	 
	SLC30A2
	LOC85390
	AGPAT9
	OSGIN1
	ZFAND5
	CLTB
	 
	ADM

	 
	FOS
	ADM
	HSPB8
	ZSWIM6
	PTGR1
	FSCN1
	 
	TSKU

	 
	TXNRD1
	EMP1
	EDN1
	BHLHB2
	GSR
	CD44
	 
	ERRFI1

	 
	LOC652750
	DEFB103B
	AXUD1
	ZYX
	CSRP1
	SERINC3
	 
	MT1E

	 
	CDKN1A
	MTM
	CEACAM1
	TRIB1
	PEA15
	
	 
	GCLM

	 
	MAFF
	LOC728285
	SNORA10
	C20ORF111
	ABCC2
	
	 
	FTH1

	 
	SLC7A11
	SOX8
	OKL38
	IL32
	SPRY4
	
	 
	SLC30A1

	 
	IER3
	MGC61598
	RNF24
	ZFP36
	NRARP
	
	 
	OKL38

	 
	BAG3
	RGS2
	HSP90AA1
	GLA
	AKR1C3
	
	 
	SNORA10

	 
	RNU1G2
	FLNC
	IFRD1
	TM4SF1
	TNFRSF10B
	
	 
	FTHL3

	 
	LOC85389
	RN5S9
	PIM1
	RNU6-15
	RNU6-1
	
	 
	SLC7A11

	 
	DUSP5
	DEDD2
	MAFG
	LOC399988
	SLC25A25
	
	 
	LOC642567

	 
	FOSL1
	LOC387820
	PHLDA2
	TNFAIP8
	DDIT3
	
	 
	S1PR3

	 
	FOSB
	KLF6
	CEACAM6
	SEL1L3
	LBH
	
	 
	KAT5

	 
	EGR1
	PANX2
	GADD45A
	HK2
	UBQLN1
	
	 
	B4GALNT1

	 
	RNU1-3
	MYADM
	MGC4677
	BIK
	TGM2
	
	 
	FTHL2

	 
	HSPH1
	HKDC1
	HLA-DRB4
	EPHA2
	STS-1
	
	 
	FTHL12

	 
	IER5
	SLC16A3
	CYR61
	MCL1
	LMCD1
	
	 
	CLDN1

	 
	CTGF
	GPRC5A
	ARL14
	ITGA2
	SNIP1
	
	 
	UGT1A6

	 
	DDIT4
	RAB3B
	FKBP4
	IGFBP4
	NPC1
	
	 
	

	 
	ERRFI1
	DNAJB6
	PIM3
	LGALS8
	UBR4
	
	 
	

	 
	PLAUR
	FGF19
	HSPB1
	TNFRSF12A
	ATG12
	
	 
	

	 
	RNU1-5
	GEM
	AKR1B10
	YRDC
	BTG3
	
	 
	

	 
	FHL2
	RNU1F1
	SQSTM1
	KAT5
	TUFT1
	 
	 
	 







Table S3: GSEA results for Caco-2 cells after 6h exposure to AgNPs. Gene sets from the Kegg and BioCarta databases were used.
	Caco-2 cells, 6h exposure, all groups vs control

	Upregulated
	Name
	SIZE
	p-val
	FDR q-val

	1
	KEGG_MAPK_SIGNALING_PATHWAY
	64
	0.00
	0.00

	2
	KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION
	21
	0.00
	0.01

	3
	KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION
	33
	0.00
	0.01

	4
	KEGG_P53_SIGNALING_PATHWAY
	25
	0.01
	0.00

	5
	KEGG_TOLL_LIKE_RECEPTOR_SIGNALING_PATHWAY
	19
	0.00
	0.01

	6
	KEGG_EPITHELIAL_CELL_SIGNALING_IN_HELICOBACTER_PYLORI_INFECTION
	23
	0.00
	0.02

	7
	KEGG_ENDOCYTOSIS
	58
	0.01
	0.05

	8
	KEGG_ERBB_SIGNALING_PATHWAY
	26
	0.01
	0.05

	9
	KEGG_COLORECTAL_CANCER
	17
	0.03
	0.11

	10
	KEGG_FOCAL_ADHESION
	45
	0.03
	0.10

	11
	KEGG_SPLICEOSOME
	47
	0.00
	0.10

	12
	KEGG_PPAR_SIGNALING_PATHWAY
	17
	0.04
	0.09

	13
	KEGG_GNRH_SIGNALING_PATHWAY
	23
	0.05
	0.09

	14
	KEGG_PATHWAYS_IN_CANCER
	92
	0.02
	0.12

	15
	BIOCARTA_PPARA_PATHWAY
	20
	0.01
	0.01

	Downregulated
	Name
	SIZE
	p-val
	FDR q-val

	 
	NA
	 
	 
	 


 




Table S4: GSEA results for MCF-7 cells after 6h exposure to Ag-20. Gene sets from the Kegg and BioCarta databases were used.
	MCF-7 cells, 6h exposure, Ag-20 vs control

	Upregulated
	Name
	SIZE
	p-val
	FDR q-val

	1
	KEGG_LYSOSOME
	50
	0.00
	0.05

	2
	KEGG_NATURAL_KILLER_CELL_MEDIATED_CYTOTOXICITY
	30
	0.00
	0.09

	3
	KEGG_VIRAL_MYOCARDITIS
	20
	0.00
	0.12

	4
	KEGG_INSULIN_SIGNALING_PATHWAY
	42
	0.00
	0.19

	5
	KEGG_LEISHMANIA_INFECTION
	21
	0.00
	0.21

	6
	KEGG_AMYOTROPHIC_LATERAL_SCLEROSIS_ALS
	24
	0.00
	0.18

	7
	KEGG_VIBRIO_CHOLERAE_INFECTION
	24
	0.00
	0.18

	8
	KEGG_JAK_STAT_SIGNALING_PATHWAY
	24
	0.00
	0.16

	9
	BIOCARTA_INTEGRIN_PATHWAY
	16
	0.00
	0.16

	10
	BIOCARTA_CHREBP2_PATHWAY
	18
	0.00
	0.19

	11
	BIOCARTA_MAPK_PATHWAY
	38
	0.00
	0.19

	Downregulated
	Name
	SIZE
	p-val
	FDR q-val

	 
	NA
	 
	 
	 



Table S5: GSEA results for Caco-2 cells after 24h exposure to AgNPs. Gene sets from the Kegg and BioCarta databases were used.
	Caco-2 cells, 24h exposure, all groups vs control

	Upregulated
	Name
	SIZE
	p-val
	FDR q-val

	1
	KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION
	26
	0.00
	0.01

	2
	KEGG_MAPK_SIGNALING_PATHWAY
	94
	0.00
	0.03

	3
	KEGG_GLYCEROLIPID_METABOLISM
	20
	0.00
	0.03

	4
	KEGG_P53_SIGNALING_PATHWAY
	40
	0.00
	0.03

	5
	KEGG_LYSOSOME
	46
	0.00
	0.03

	6
	KEGG_ECM_RECEPTOR_INTERACTION
	19
	0.01
	0.04

	7
	KEGG_EPITHELIAL_CELL_SIGNALING_IN_HELICOBACTER_PYLORI_INFECTION
	33
	0.02
	0.05

	8
	KEGG_VIBRIO_CHOLERAE_INFECTION
	23
	0.01
	0.04

	9
	KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION
	45
	0.03
	0.05

	10
	KEGG_NATURAL_KILLER_CELL_MEDIATED_CYTOTOXICITY
	37
	0.02
	0.04

	11
	KEGG_ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_ARVC
	22
	0.04
	0.05

	12
	KEGG_APOPTOSIS
	34
	0.00
	0.04

	13
	KEGG_GLYCEROPHOSPHOLIPID_METABOLISM
	30
	0.00
	0.04

	14
	KEGG_PATHOGENIC_ESCHERICHIA_COLI_INFECTION
	16
	0.03
	0.05

	15
	KEGG_PROTEASOME
	23
	0.00
	0.05

	16
	KEGG_WNT_SIGNALING_PATHWAY
	51
	0.02
	0.05

	17
	KEGG_HYPERTROPHIC_CARDIOMYOPATHY_HCM
	23
	0.01
	0.05

	18
	KEGG_COLORECTAL_CANCER
	21
	0.03
	0.07

	19
	KEGG_VIRAL_MYOCARDITIS
	23
	0.05
	0.07

	20
	KEGG_GAP_JUNCTION
	24
	0.03
	0.07

	21
	KEGG_ADHERENS_JUNCTION
	33
	0.05
	0.07

	22
	KEGG_JAK_STAT_SIGNALING_PATHWAY
	43
	0.01
	0.08

	23
	KEGG_GLUTATHIONE_METABOLISM
	17
	0.01
	0.07

	24
	KEGG_FRUCTOSE_AND_MANNOSE_METABOLISM
	20
	0.02
	0.08

	25
	KEGG_PATHWAYS_IN_CANCER
	129
	0.01
	0.08

	26
	KEGG_ENDOCYTOSIS
	83
	0.02
	0.11

	27
	KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS
	34
	0.01
	0.12

	28
	KEGG_REGULATION_OF_ACTIN_CYTOSKELETON
	69
	0.05
	0.12

	29
	KEGG_NEUROTROPHIN_SIGNALING_PATHWAY
	47
	0.04
	0.12

	30
	KEGG_ERBB_SIGNALING_PATHWAY
	33
	0.03
	0.12

	31
	KEGG_SMALL_CELL_LUNG_CANCER
	40
	0.04
	0.12

	32
	BIOCARTA_EGF_PATHWAY
	19
	0.00
	0.01

	33
	BIOCARTA_PDGF_PATHWAY
	19
	0.00
	0.00

	34
	BIOCARTA_HIVNEF_PATHWAY
	33
	0.00
	0.02

	35
	BIOCARTA_TNFR1_PATHWAY
	19
	0.01
	0.03

	36
	BIOCARTA_DEATH_PATHWAY
	22
	0.01
	0.02

	37
	BIOCARTA_INTEGRIN_PATHWAY
	17
	0.02
	0.04

	38
	BIOCARTA_NFAT_PATHWAY
	15
	0.02
	0.06

	39
	BIOCARTA_STRESS_PATHWAY
	15
	0.05
	0.06

	40
	BIOCARTA_PTDINS_PATHWAY
	15
	0.05
	0.06

	41
	BIOCARTA_PROTEASOME_PATHWAY
	15
	0.04
	0.06

	42
	BIOCARTA_MET_PATHWAY
	19
	0.04
	0.05

	Downregulated
	Name
	SIZE
	p-val
	FDR q-val

	1
	KEGG_PROPANOATE_METABOLISM
	15
	0.03
	0.07
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