Pathway analysis of bladder cancer genome-wide association study identifies novel pathways involved in bladder cancer

development — Chen et al

Supplementary Table 1: 85 significant pathways from Gen-Gen (P<0.05) and corresponding results in other methods.

Gen-Gen Aligator SNP Ratio Test
Pathway P Rank P Rank P Rank
REACTOME_SIGNALING_BY_PDGF <0.001 1 0.0264 25 0.005994 5
REACTOME_NCAM_SIGNALING_FOR_NEURITE_OUT_GROWTH <0.001 1 0.0198 21 0.013986 12
REACTOME_SIGNALING_BY_WNT 0.001 2 0.1978 148 0.223776 134
BIOCARTA_RACCYCD_PATHWAY 0.001 2 0.0012 2 0.001998 2
BIOCARTA_SKP2E2F_PATHWAY 0.001 2 0.0016 3 0.011988 10
KEGG_ADHERENS_JUNCTION 0.002 3 0.298 234 0.017982 15
KEGG_PATHOGENIC_ESCHERICHIA_COLI_INFECTION 0.002 3 0.3498 276 0.018981 16
KEGG_TGF_BETA_SIGNALING_PATHWAY 0.003 4 0.44001 317 0.104895 62
BIOCARTA_NDKDYNAMIN_PATHWAY 0.003 4 0.007 8 0.08991 56
KEGG_RNA_POLYMERASE 0.003 4 0.091 67 0.132867 80
REACTOME_REGULATION_OF_APC_ACTIVATORS_BETWEEN_G1_S_AND_EARLY_ANAPHASE 0.004 5 0.0414 34 0.126873 75
REACTOME_NCAM1_INTERACTIONS 0.005 6 0.009 11  0.025974 21
KEGG_PANCREATIC_CANCER 0.005 6 0.1064 81 0.02997 23
REACTOME_SIGNALING_BY_VEGF 0.005 6 0.49241 347 0.020979 17
BIOCARTA_RAS_PATHWAY 0.005 6 0.0056 7 0.156843 97
BIOCARTA_P27_PATHWAY 0.005 6 0.0044 6  0.021978 18
BIOCARTA_ARF_PATHWAY 0.006 7 0.0338 28 0.116883 71
REACTOME_SEMA3A _PLEXIN_REPULSION_SIGNALING_BY_INHIBITING_INTEGRIN_ADHESION  0.007 8 0.2266 176 0.141858 86
REACTOME_UNFOLDED_PROTEIN_RESPONSE 0.007 8 0.0008 1 0.000999 1
KEGG_OTHER_GLYCAN_DEGRADATION 0.007 8 0.0782 54  0.080919 52
REACTOME_DNA_REPLICATION_PRE_INITIATION 0.008 9 0.229 179 0.327672 191
REACTOME_LOSS_OF NLP_FROM_MITOTIC_CENTROSOMES 0.008 9 0.0098 13 0.127872 76
REACTOME_INACTIVATION_OF _APC_VIA_DIRECT_INHIBITION_OF _THE_APCOMPLEX 0.008 9 0.0368 30 0.002997 3
BIOCARTA_BAD_PATHWAY 0.009 10 0.0496 38 0.008991 7
BIOCARTA_P35ALZHEIMERS_PATHWAY 0.011 11 0.069 49 0.02997 23
BIOCARTA_PLATELETAPP_PATHWAY 0.012 12 0.0536 41  0.046953 35
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The significant pathways in all three GSEA methods were in bold.



Supplementary Table 2. Significant pathways from Aligator (P<0.05)

Pathway P Rank
REACTOME_UNFOLDED_PROTEIN_RESPONSE 0.0008 1
BIOCARTA_RACCYCD_PATHWAY 0.0012 2
BIOCARTA_SKP2E2F_PATHWAY 0.0016 3
BIOCARTA_NFAT_PATHWAY 0.0036 4
KEGG_PROSTATE_CANCER 0.004 5
BIOCARTA_P27_PATHWAY 0.0044 6
BIOCARTA_RAS_PATHWAY 0.0056 7
BIOCARTA_NDKDYNAMIN_PATHWAY 0.007 8
REACTOME_SYNTHESIS_OF_BILE_ACIDS_AND_BILE_SALTS_VIA_24 HYDROXYCHOLESTEROL  0.007 8
KEGG_CARDIAC_MUSCLE_CONTRACTION 0.0078 9
BIOCARTA_TCR_PATHWAY 0.0084 10
REACTOME_NCAM1_INTERACTIONS 0.009 11
REACTOME_STEROID_METABOLISM 0.0094 12
REACTOME_LOSS_OF_NLP_FROM_MITOTIC_CENTROSOMES 0.0098 13
REACTOME_INORGANIC_CATION_ANION_SLC_TRANSPORTERS 0.0114 14
REACTOME_CELL_SURFACE_INTERACTIONS_AT_THE_VASCULAR_WALL 0.0126 15
KEGG_PROGESTERONE_MEDIATED_OOCYTE_MATURATION 0.0132 16
BIOCARTA_DC_PATHWAY 0.0138 17
KEGG_TYPE_II_DIABETES_MELLITUS 0.0146 18
REACTOME_CENTROSOME_MATURATION 0.0166 19
BIOCARTA_AKT_PATHWAY 0.0174 20
BIOCARTA_TCAPOPTOSIS_PATHWAY 0.0174 20
REACTOME_NCAM_SIGNALING_FOR_NEURITE_OUT_GROWTH 0.0198 21
REACTOME_ACTIVATION_OF_BH3_ONLY_PROTEINS 0.0208 22
BIOCARTA_P53HYPOXIA_PATHWAY 0.021 23
REACTOME_AMINO_ACID_TRANSPORT_ACROSS_THE_PLASMA_MEMBRANE 0.023 24
REACTOME_SIGNALING_BY_PDGF 0.0264 25
REACTOME_G2_M_TRANSITION 0.0298 26
BIOCARTA_CSK_PATHWAY 0.0324 27
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BIOCARTA_ARF_PATHWAY 0.0338
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Supplementary Table 3. Significant pathways from SNP Ratio Test (P<0.05)

Pathway P Rank
REACTOME_UNFOLDED_PROTEIN_RESPONSE 0.000999 1
KEGG_HOMOLOGOUS_RECOMBINATION 0.000999 1
BIOCARTA_RACCYCD_PATHWAY 0.001998 2
BIOCARTA_BCR_PATHWAY 0.002997 3
SIG_BCR_SIGNALING_PATHWAY 0.002997 3
REACTOME_INACTIVATION_OF_APC_VIA_DIRECT_INHIBITION_OF_THE_APCOMPLEX 0.002997 3
REACTOME_FORMATION_OF_ATP_BY_CHEMIOSMOTIC_COUPLING 0.003996 4
REACTOME_SIGNALING_BY_PDGF 0.005994 5
BIOCARTA_SPRY_PATHWAY 0.005994 5
BIOCARTA_DC_PATHWAY 0.005994 5
BIOCARTA_CERAMIDE_PATHWAY 0.005994 5
REACTOME_ACTIVATION_OF_BH3_ONLY_PROTEINS 0.007992 6
BIOCARTA_BAD_PATHWAY 0.008991 7
REACTOME_APCDC20_MEDIATED_DEGRADATION_OF_CYCLIN_B 0.00999 8
REACTOME_PHOSPHORYLATION_OF_THE_APC 0.010989 9
BIOCARTA_CALCINEURIN_PATHWAY 0.010989 9
REACTOME_MITOTIC_PROMETAPHASE 0.011988 10
KEGG_LONG_TERM_DEPRESSION 0.011988 10
BIOCARTA_SKP2E2F_PATHWAY 0.011988 10
REACTOME_ACTIVATION_OF_CHAPERONES_BY_IRE1_ALPHA 0.012987 11
BIOCARTA_GPCR_PATHWAY 0.012987 11
BIOCARTA_FCER1_PATHWAY 0.012987 11
REACTOME_NCAM_SIGNALING_FOR_NEURITE_OUT_GROWTH 0.013986 12
BIOCARTA_NFAT_PATHWAY 0.013986 12
BIOCARTA_EGF_PATHWAY 0.015984 13
REACTOME_DEPOLARIZATION_OF_THE_PRESYNAPTIC_TERMINAL_TRIGGERS_THE_OPENING_OF_CALCIUM_CHANNELS 0.016983 14
REACTOME_CONVERSION_FROM_APC_CDC20_TO_APC_CDH1_IN_LATE_ANAPHASE 0.016983 14
KEGG_ADHERENS_JUNCTION 0.017982 15
KEGG_PATHOGENIC_ESCHERICHIA_COLI_INFECTION 0.018981 16

REACTOME_SIGNALING_BY_VEGF 0.020979 17
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Supplementary Figure 1. Define the 781 pathways in gene set enrichment analysis.
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1. KEGG: 151 gene sets
The number of gene per pathway: Range: 10-98; Median: 44; Mean: 47

2. Biocarta: 214 gene sets
The number of gene per pathway: Range: 10-87; Median: 18; Mean: 21

3. Reactome: 377 gene sets
The number of gene per pathway: Range: 10-100; Median: 24; Mean: 31

4. Other: 39 gene sets
The number of gene per pathway: Range: 11-89; Median: 31; Mean: 33



Supplementary Figure 2A. The cell cycle pathway including Biocarta_ RACCYCD_pathway and Biocarta_ SKP2E2F pathway
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Supplementary Figure 2B. REACTOME_NCAM_SIGNALING_FOR_NEURITE_OUT_GROWTH
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Supplementary Figure 2C. REACTOME_SIGNALING_BY_PDGF
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Supplementary Figure 2D. REACTOME_UNFOLDED_PROTEIN_RESPONSE
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