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Supplementary Table 6. Significantly enriched pathways in the GSEA of glandular epithelial cells

Pathway name S6 vs C3 _ S6 vs M3

SIZE ES NES NOM FDR [SIZE ES NES NOM FDR  SIZE ES NES NOM FDR

p-value qg-value - - p-value q-value
HALLMARK EPITHELIAL MESENCHYMAL TRANSITION 197 0.532  2.195 0.000 0.000 197 0.447 1.798 0.000 0.000 197 0.263 1.058 0.305 0.372
HALLMARK_APICAL_JUNCTION 194 0.507  2.090 0.000 0.000 194 0.458 1.846 0.000 0.000 194 0.331 1.347 0.010 0.077
REACTOME_SMOOTH_MUSCLE _CONTRACTION 35 0.725  2.263 0.000 0.000 35 0.679  2.088 0.000 0.003 35 0.470 1.448 0.044 0.195
HALLMARK_KRAS SIGNALING_UP 193 0.448 1.838 0.000 0.001 193 0.493 1.983 0.000 0.001 193 0.470 1.889 0.000 0.001
GO_POSITIVE_REGULATION_OF _AXON_EXTENSION 44 0.676  2.205 0.000 0.001 44 0.652  2.068 0.000 0.004 44 0.609 1.921 0.000 0.075
HALLMARK_TGF_BETA_SIGNALING 54 0.539  1.848 0.000 0.001 54 0.533 1.741 0.000 0.003 54 0.467 1.555 0.016 0.043
HALLMARK INTERFERON_ALPHA RESPONSE 95 0.465 1.736 0.000 0.002 95 0.518 1.881 0.000 0.000 95 0.412 1.482 0.013 0.034
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HALLMARK_ALLOGRAFT_REJECTION 194 0419  1.718  0.000 0.002 194 0338 1357 0.010 0.056 194 0265  1.084 0.246 0.350
HALLMARK_COMPLEMENT 198 0425 1743 0.000 0.002 198 0404  1.620  0.000 0.006 198 0307 1254 0.051 0.149
GO_PLASMINOGEN_ACTIVATION 24 0.764  2.158  0.000 0.003 24 0757 2151 0.000 0.001 24 0635 1776 0.006 0.147
HALLMARK_IL2_STAT5_SIGNALING 195 0.401  1.668  0.000 0.004 195 0354 1405  0.004 0.040 195 0269  1.091 0.224 0.357
REACTOME_KERATAN_SULFATE_BIOSYNTHESIS 27 0.677  2.003  0.000 0.005 27 0596 1702 0.006 0.050 27 0295 0853 0.700 0.866
REACTOME_SIGNALING_BY_VEGF 103 0.531  2.007  0.000 0.005 103 0506 1.877  0.000 0.015 103 0390 1433 0.019 0.206
REACTOME_TGF_BETA_RECEPTOR_SIGNALING_ACTIVATES_SMADS 32 0.649  1.995  0.000 0.005 32 0656 1.931  0.000 0.014 320549 1.607 0.018 0.099
REACTOME_CELL_EXTRACELLULAR_MATRIX_INTERACTIONS 18 0.768  2.014  0.000 0.005 18 0.843 2178  0.000 0.001 18 0681 1785 0.002 0.025
REACTOME_VEGFR2_MEDIATED_CELL_PROLIFERATION 19 0.737  1.984  0.000 0.006 19 0662 1760  0.004 0.043 19 0557  1.485 0.039 0.171
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REACTOME_CELL_JUNCTION_ORGANIZATION 85 0.545  2.018  0.000 0.007 85 0470 1678  0.004 0.055 85 0361 1310 0.056 0.330
REACTOME_REGULATION_OF_INSULIN_LIKE_GROWTH_FACTOR_IGF_TRANSPORT_AND_UPTAKE_BY_INSULIN_LIKE_GROWTH_FACTOR_BINDING_PROTEINS_IGFBPS 120 0512 1.965  0.000 0.007 120 0439  1.641  0.002 0.069 120 0272 1.040 0.353 0.648
REACTOME_O_GLYCOSYLATION_OF_TSR_DOMAIN_CONTAINING_PROTEINS 38 0.639  2.021  0.000 0.008 38 0.599  1.861  0.000 0.017 38 0462 1.444 0.042 0.199
GO_POSITIVE_REGULATION_OF_CELL_MORPHOGENESIS_INVOLVED_IN_DIFFERENTIATION 153 0.519  2.084  0.000 0.008 153 0512 198  0.000 0.014 153 0442 1.749 0.000 0.154
GO_POSITIVE_REGULATION_OF_AXONOGENESIS 87 0.561  2.071  0.000 0.008 87 0.505  1.802  0.002 0.057 87 0424 1525 0.010 0.273
GO_PLATELET_AGGREGATION 59 0.602  2.086  0.000 0.009 59 0577 1925 0.000 0.023 59 0500 1715 0.002 0.181
REACTOME_EPHB_MEDIATED_FORWARD_SIGNALING 41 0.638  2.036  0.000 0.011 41 0.614  1.894  0.000 0.017 41 0.482  1.505 0.019 0.160
HALLMARK_INFLAMMATORY_RESPONSE 198 0379 1.551  0.000 0.011 198 0362 1445  0.002 0.029 198 0338  1.380 0.008 0.064
GO_REGULATION_OF_MYELOID_LEUKOCYTE_MEDIATED_IMMUNITY 52 0.597  2.043  0.000 0.011 52 0.643  2.098  0.000 0.003 52 0542 1.798 0.000 0.128
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GO_POSITIVE_REGULATION_OF_SUBSTRATE_ADHESION_DEPENDENT_CELL_SPREADING 35 0.674  2.088  0.000 0.011 35 0.734 2212 0.000 0.000 35 0616 1914 0.000 0.062
GO_REGULATION_OF_CELLULAR_EXTRAVASATION 27 0.690 2.015  0.000 0.012 27 0576 1.647 0017 0.112 27 0445 1279 0.156 0.426
GO_REGULATION_OF_RECEPTOR_BINDING 24 0.706  2.007  0.000 0.012 24 0742 2.064  0.000 0.004 24 0488 1375 0.083 0.373
GO_REGULATION_OF_LEUKOCYTE_DEGRANULATION 43 0.612  1.997  0.000 0.012 43 0.615 1972 0.000 0.017 43 0480 1511 0.017 0.281
GO_SEMAPHORIN_PLEXIN_SIGNALING_PATHWAY 37 0.634  2.016  0.000 0.013 37 0.619 1876  0.002 0.036 37 0460 1414 0.052 0.348
HALLMARK_MITOTIC_SPINDLE 198 0374 1.532  0.000 0.013 198 0413 1652 0.000 0.006 198 0349 1410 0.006 0.054
GO_REGULATION_OF_MEMBRANE_PROTEIN_ECTODOMAIN_PROTEOLYSIS 22 0.705  1.989  0.000 0.013 22 0535 1452 0.057 0.201 22 0365  -1.000 0.437 0.759
GO_DETOXIFICATION_OF_INORGANIC_COMPOUND 17 0.761  1.991  0.000 0.013 17 0753 1943 0.000 0.020 17 0708  1.866 0.004 0.091
GO_RESPONSE_TO_COPPER_ION 39 0.631  1.998  0.000 0.013 39 0630  1.947  0.000 0.020 39 0501 1.534 0.018 0.265
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GO_NEUROMUSCULAR_SYNAPTIC_TRANSMISSION 31 0.681  2.024  0.000 0.014 31 0.634  1.839  0.004 0.048 31 0.504  1.501 0.037 0.287
GO_NEGATIVE_REGULATION_OF_PEPTIDYL_THREONINE_PHOSPHORYLATION 17 0.780  2.017  0.000 0.014 17 0644 1.635  0.010 0.119 17 0567 1451 0.060 0.326
GO_INTEGRIN_MEDIATED_SIGNALING_PATHWAY 96 0.534  1.974  0.000 0.015 96 0539 1.938  0.000 0.020 96 0451  1.654 0.002 0.202
HALLMARK_INTERFERON_GAMMA_RESPONSE 197 0.355 1474  0.000 0.016 197 038 1537  0.002 0.012 197 0290  1.169 0.114 0.250
GO_POSITIVE_REGULATION_OF_STRESS_FIBER_ASSEMBLY 48 0.585  1.966  0.000 0.016 48 0.524 1670 0.004 0.104 48 0350  1.139 0.219 0.536
HALLMARK_COAGULATION 136 0376 1477  0.004 0.016 136 0391  1.500  0.000 0.017 136 -0.277  -1.061 0.328 0.387
REACTOME_RHO_GTPASES_ACTIVATE_IQGAPS 30 0.625  1.860  0.000 0.017 30 0589 1716 0.004 0.047 30 0406 1.193 0.197 0.490
REACTOME_KINESINS 59 0.538  1.855  0.000 0.017 59 0553 1.847  0.000 0.018 59 0430 1455 0.033 0.191
GO_DORSAL,_SPINAL_CORD_DEVELOPMENT 22 0.696  1.958  0.004 0.017 22 0.556 1526  0.037 0.164 22 0478 1336 0.098 0.402
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REACTOME_MET_ACTIVATES_PTK2_SIGNALING 30 0.628 1.861  0.002 0.017 30 0662 1.957  0.000 0.012 30 0527 1.558 0.031 0.126
GO_REGULATION_OF_EXTENT_OF_CELL_GROWTH 107 0.518  1.951  0.000 0.017 107 0495  1.826  0.000 0.052 107 0413 1.547 0.004 0.264
GO_NEGATIVE_REGULATION_OF_COAGULATION 54 0.567 1.944  0.000 0.017 54 0535 1760 0.000 0.071 54 0386 1.293 0.095 0.415
GO_HOMOTYPIC_CELL_CELL_ADHESION 79 0.538  1.941  0.000 0.018 79 0464 1617 0.004 0.126 79 0390  1.409 0.038 0.354
GO_POSITIVE_REGULATION_OF_ACTIN_FILAMENT _BUNDLE_ASSEMBLY 58 0.570  1.952  0.000 0.018 58 0.545  1.845  0.000 0.045 58 0416 1387 0.045 0.367
REACTOME_RHO_GTPASE_CYCLE 135 0469 1.863  0.000 0.018 135 0464 1758  0.000 0.042 135 0406  1.585 0.004 0.109
GO_SUBSTRATE_ADHESION_DEPENDENT_CELL_SPREADING 93 0.521  1.944  0.000 0.018 93 0.555  2.006  0.000 0.010 93 0.446  1.622 0.000 0.210
GO_ACTIN_FILAMENT_ORGANIZATION 368 0445 1.945  0.000 0.018 368 0449 1916  0.000 0.025 368 0374 1.629 0.000 0.211
REACTOME_TRANSCRIPTIONAL_REGULATION_BY_RUNX3 94 0.504 1.874  0.000 0.018 94 0520 1.879  0.000 0.016 94 0477 1753 0.000 0.031
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REACTOME_EPH_EPHRIN_SIGNALING 91 0.495  1.840  0.000 0.020 91 0453 1.636  0.002 0.068 91 0322 1182 0.152 0.498
GO_T_CELL_MIGRATION 63 0.554 1919  0.000 0.020 63 0387 1311 0.069 0.275 63 -0261 -0.888 0.676 0.866
REACTOME_G_ALPHA_12_13_SIGNALLING_EVENTS 78 0.517 1.876  0.000 0.020 78 0484  1.690  0.002 0.051 78 0373 1336 0.044 0.302
GO_EMBRYO_IMPLANTATION 46 0.585  1.908  0.000 0.021 46 0534 1713 0.000 0.088 46 0449 1453 0.040 0.324
GO_REGULATION_OF_MAST_CELL_ACTIVATION_INVOLVED_IN_IMMUNE_RESPONSE 29 0.638  1.919  0.002 0.021 29 0.618 1782 0.002 0.060 29 0515 1.503 0.022 0.285
GO_POSITIVE_REGULATION_OF_T_HELPER_1_TYPE_IMMUNE_RESPONSE 19 0.708  1.921  0.004 0.021 19 0654 1744  0.004 0.079 19 0521 1378 0.082 0.374
GO_CELL_JUNCTION_ORGANIZATION 281 0.444  1.896  0.000 0.021 281 0390  1.627  0.000 0.123 281 0287 -1212 0.041 0.594
GO_MEMBRANE_RAFT_ORGANIZATION 23 0.676  1.904  0.000 0.021 23 0.585  1.617  0.012 0.126 23 0.446 1235 0.195 0.455
GO_REGULATION_OF_ACTIN_FILAMENT_ORGANIZATION 238 0.449  1.896  0.000 0.022 238 0462  1.893  0.000 0.033 238 0406  1.690 0.000 0.184

Zheng Q, et al. RMD Open 2023; 9:002694. doi: 10.1136/rmdopen-2022-002694



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) RMD Open
REACTOME_GOLGI_TO_ER_RETROGRADE_TRANSPORT 129 0.468  1.832  0.000 0.022 129 0408 1561  0.008 0.095 129 029  1.133 0.198 0.533
REACTOME_LDL_CLEARANCE 19 0.705 1.877  0.000 0.022 19 0747 1915  0.000 0.015 19 0678  1.806 0.002 0.021
GO_EPIBOLY 29 0.653  1.897  0.000 0.022 29 0434 1235 0.165 0.333 29 0415 -1.192 0.232 0.609
GO_POSITIVE_REGULATION_OF_MYELOID_LEUKOCYTE_MEDIATED_IMMUNITY 30 0.624  1.899  0.000 0.022 30 0646 1910  0.000 0.026 30 0568 1716 0.004 0.189
REACTOME_GAP_JUNCTION_TRAFFICKING_AND_REGULATION 50 0.555  1.826  0.000 0.022 50 0432 1411 0.047 0.174 50 0377 -1.220 0.145 0.484
REACTOME_REGULATION_OF_RUNX3_EXPRESSION_AND_ACTIVITY 54 0.554  1.881  0.000 0.022 54 0588 1.944  0.000 0.012 54 0629 2126 0.000 0.000
GO_PODOSOME_ASSEMBLY 19 0.701  1.900  0.000 0.022 19 0628 1610 0014 0.127 19 0416  L.101 0.339 0.564
REACTOME_NEF_MEDIATES_DOWN_MODULATION_OF_CELL_SURFACE_RECEPTORS_BY_RECRUITING_THEM_TO_CLATHRIN_ADAPTERS 21 0.657 1.817  0.000 0.023 21 0.537 1419  0.073 0.167 21 0.253  0.688 0.925 0.981
REACTOME_SIGNALLING_TO_RAS 20 0.680 1.819  0.002 0.023 20 0556 1484  0.040 0.135 20 0409  1.092 0.331 0.570
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REACTOME_TGF_BETA_RECEPTOR_SIGNALING_IN_EMT_EPITHELIAL_TO_MESENCHYMAL_TRANSITION 15 0.721  1.808  0.006 0.025 15 0.632 1567  0.018 0.095 15 0487 1221 0.214 0.453
GO_NEURON_PROJECTION_EXTENSION 163 0.474 1.881  0.000 0.025 163 0464  1.804  0.000 0.058 163 0379  1.494 0.004 0.292
GO_POSITIVE_REGULATION_OF_SMOOTH_MUSCLE_CELL_MIGRATION 37 0.599  1.883  0.002 0.025 37 0.657 2024 0.000 0.008 37 0539 1.651 0.006 0.203
GO_VASCULAR_ENDOTHELIAL_GROWTH_FACTOR_SIGNALING_PATHWAY 33 0.610  1.877  0.000 0.026 33 0.541 1616  0.008 0.125 33 0451  1.358 0.080 0.385
GO_POSITIVE_REGULATION_OF_EXCITATORY_POSTSYNAPTIC_POTENTIAL 28 0.632  1.874  0.002 0.026 28 0.585  1.659  0.006 0.109 28 0461 1308 0.108 0.412
REACTOME_REGULATION_OF_RAS_BY_GAPS 67 0499 1.793  0.000 0.027 67 0534 1.853  0.000 0.017 67 0598  2.043 0.000 0.001
REACTOME_COPI_DEPENDENT_GOLGI_TO_ER_RETROGRADE_TRAFFIC 95 0486 1.796  0.000 0.027 95 0456 1.635  0.000 0.067 95 0329  1.187 0.162 0.499
REACTOME_PCP_CE_PATHWAY 90 0.490  1.789  0.000 0.027 90  0.528  1.867  0.000 0.016 90  0.544  1.967 0.000 0.006
GO_MUSCLE_CELL_MIGRATION 79 0.521  1.861  0.000 0.028 79 0630 2187  0.000 0.001 79 0555 1971 0.000 0.091
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GO_REGULATION_OF_CELLULAR_COMPONENT _SIZE 348 0428 1.861  0.000 0.028 348 0426  1.803  0.000 0.057 348 0373 1.621 0.000 0.206
GO_CELL_JUNCTION_ASSEMBLY 239 0.442 1.861  0.000 0.029 239 0402 1.650  0.000 0.111 239 0300  1.236 0.056 0.454
GO_ESTABLISHMENT_OF_ENDOTHELIAL_BARRIER 40 0.596  1.863  0.000 0.029 40 0516 1.578  0.007 0.142 40 0355 1112 0.285 0.559
GO_PINOCYTOSIS 20 0.692  1.857  0.002 0.029 20 0.546 1442 0.067 0.204 20 0362 0970 0.488 0.705
REACTOME_O_LINKED_GLYCOSYLATION 103 0471 1770  0.000 0.029 103 0451  1.649  0.000 0.067 103 0324 1.200 0.154 0.483
GO_TRACHEA_DEVELOPMENT 20 0.672  1.853  0.002 0.029 20 0671 1785  0.004 0.063 20 0526 1.428 0.082 0.343
GO_REGULATION_OF_T_HELPER_l_TYPE_IMMUNE_RESPONSE 26 0.630  1.852  0.000 0.029 26 0559  1.565  0.012 0.147 26 0333 0955 0.491 0.727
GO_LONG_TERM_SYNAPTIC_POTENTIATION 85 0.505  1.866  0.000 0.029 85 0414 1474 0012 0.188 85 0.278  0.999 0.428 0.671
REACTOME_CRMPS_IN_SEMA3A_SIGNALING 16 0.681 1.767  0.000 0.029 16 0.802 1998  0.000 0.010 16 0563  1.454 0.072 0.190
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GO_REGULATION_OF_CELL_MORPHOGENESIS_INVOLVED_IN_DIFFERENTIATION 293 0436 1.863  0.000 0.029 293 0444  1.851  0.000 0.042 293 0372 1.579 0.000 0.235
GO_CELL_SUBSTRATE_JUNCTION_ORGANIZATION 97 0.500 1.854  0.000 0.029 97 0440 1590  0.002 0.134 97 0333 1235 0.105 0.454
REACTOME_SYNDECAN_INTERACTIONS 27 0.593  1.772  0.006 0.029 27 0468 1335 0.113 0.241 27 0409 1172 0.216 0.507
GO_REGULATION_OF_SYNAPTIC_PLASTICITY 182 0453  1.864  0.000 0.029 182 038 1507  0.000 0.171 182 029  1.189 0.104 0.493
REACTOME_BETA_CATENIN_INDEPENDENT_WNT_SIGNALING 141 0457 1778  0.000 0.030 141 0492  1.883  0.000 0.016 141 0478  1.867 0.000 0.011
REACTOME_DOWNREGULATION_OF_TGF_BETA_RECEPTOR_SIGNALING 26 0.620 1.773  0.002 0.030 26 0.665 1.878  0.000 0.015 26 0587 1.669 0.008 0.064
GO_REGULATION_OF_CELL_MORPHOGENESIS 473 0411  1.849  0.000 0.030 473 0432 1.883  0.000 0.036 473 0360  1.601 0.000 0.230
REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION 96 0474 1775 0.000 0.030 96 0449  1.658  0.000 0.062 96 0415  1.499 0.006 0.161
GO_CHONDROCYTE_DIFFERENTIATION 116 0482  1.846  0.000 0.030 116 0418  1.566  0.006 0.147 116 0291  1.088 0.267 0.576
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ES, enrichment score; NES, normalized enrichment score.
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