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Abstract

Aim and Background: Chronic obstructive pulmonary disease (COPD) is a progressive respiratory disease that
has a significant impact on community health. Airway epithelial cells play a crucial role in maintaining airway
health as a defensive barrier against external threats. In this study, using transcriptome data modeling, genes
associated with COPD have been identified in airway epithelial cells. The main objective of this study was to
identify functional modules related to COPD in these cells.

Material and methods: The role of airway epithelial cells in COPD was investigated in this study using
transcriptome data modeling. Transcriptome samples from non-smoker groups and patients at different stages of
the disease were analyzed, and functional modules were identified using gene co-expression network analysis and
gene regulatory network plotting methods.

Results: The genes PLAG1, CYP4Z1, ME1, MUCLL, and TLR5 have the highest betweenness centrality scores
and the genes CYP4Z1, PLAG1, SLITRK6, GLI3, and CABYR have the highest degrees in the resulting functional
cluster.

Conclusion: A better understanding of the biological mechanisms and contributing factors in COPD may help to
develop to new approaches for diagnosis, prevention, and treatment of this disease. With further research and
experimentation, the role of airway epithelial cells in COPD can be enhanced, leading to the development of novel
and more effective strategies to combat this condition.
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V Cewgmy Jgo
NO DEGS
Probe ID Fold Adjusted p-value
224590 at -3.181023 0.9999031
214218 s at -2.958237 0.9999031
231592 _at -2.650984 0.9999031
227671 _at -2.643694 0.9999031
224588 at -2.569942 0.9999031
221728 x_at -2.534057 0.9999031
205871 at -2.376951 0.9999031
235597 s _at -2.353567 0.9999031
213831 at -2.002789 0.9999031
209728 _at -1.948287 0.9999031
1555749 at -1.920341 0.9999031
235446 _at -1.913744 0.9999031
210676_x_at -1.835021 0.9999031
1558603 at -1.831389 0.9999031
234032_at -1.775875 0.9999031
215666 _at -1.77417 0.9999031
222282 _at -1.763827 0.9999031
1556821 x at -1.763621 0.9999031
224589 at -1.760492 0.9999031
205048 s_at -1.759727 0.9999031
239453 _at -1.747601 0.9999031
215761 at -1.746399 0.9999031
214972 _at -1.742842 0.9999031
215555 at -1.7374 0.9999031
1560263 at -1.736339 0.9999031
230120 _s_at -1.735533 0.9999031
239448 at -1.734171 0.9999031
244679 _at -1.727696 0.9999031
1567045 at -1.719824 0.9999031
1556338_at -1.672386 0.9999031
228919 at -1.670426 0.9999031
1557238 s at -1.666804 0.9999031
243284 at -1.665105 0.9999031
241275 at -1.66331 0.9999031
233096_at -1.662785 0.9999031
242343 x_at -1.66186 0.9999031
228426 _at -1.659193 0.9999031
227943 at -1.656615 0.9999031
235701 _at -1.653204 0.9999031
1559500 at -1.649312 0.9999031
206702_at -1.637804 0.9999031
235959 at -1.631729 0.9999031
1560926_at -1.628861 0.9999031
1556923 at -1.627705 0.9999031
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211459 _at -1.62256 0.9999031
207759_s_at -1.614101 0.9999031
229773 at -1.613666 0.9999031
237497 at -1.611658 0.9999031
1558965_at -1.611395 0.9999031
236781_at -1.610033 0.9999031
242225 at -1.603872 0.9999031
215175 _at -1.602329 0.9999031
1567044_s_at -1.601655 0.9999031
213856_at -1.601224 0.9999031
1564932_at -1.600182 0.9999031
1569387 _at -1.59969 0.9999031
222316_at -1.594629 0.9999031
243997 x_at -1.59366 0.9999031
221874 _at -1.59341 0.9999031
230590_at -1.591856 0.9999031
244803 at -1.591749 0.9999031
241940 _at -1.591462 0.9999031
237891 _at -1.590319 0.9999031
220710_at -1.58877 0.9999031
236552_at -1.58735 0.9999031
239511 s _at -1.585552 0.9999031
231366_at -1.582349 0.9999031
230970_at -1.575896 0.9999031
239629 _at -1.574807 0.9999031
241891 _at -1.570824 0.9999031
240271_at -1.568164 0.9999031
202766_s_at -1.56416 0.9999031
242886_at -1.56291 0.9999031
236244 _at -1.562158 0.9999031
231109_at -1.561466 0.9999031
235957 at -1.560511 0.9999031
1557811 _a_at -1.558239 0.9999031
1556277 _a_at -1.556517 0.9999031
236883 _at -1.554772 0.9999031
231552 _at -1.554596 0.9999031
1557829 _at -1.554408 0.9999031
1565599 _at -1.553815 0.9999031
1555968 _a_at -1.553304 0.9999031
209936_at -1.552126 0.9999031
1556820 _a_at -1.550612 0.9999031
220342_x_at -1.549532 0.9999031
233239 _at -1.543995 0.9999031
214059_at -1.543808 0.9999031
1558691 _a_at -1.542465 0.9999031
1557804 _at -1.539638 0.9999031
229422 _at -1.537465 0.9999031
244592 _at -1.537194 0.9999031
244023 at -1.537053 0.9999031
243557 at -1.5368 0.9999031
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234778 _at -1.535469 0.9999031
1559023 _a_at -1.534623 0.9999031
238363_at -1.532601 0.9999031
244356_at -1.532318 0.9999031
1558504 _at -1.531136 0.9999031
223080_at -1.530463 0.9999031
236696_at -1.530171 0.9999031
239624 _at -1.529781 0.9999031
215558_at -1.528417 0.9999031
230086_at -1.528295 0.9999031
237803_x_at -1.527294 0.9999031
236966_at -1.526504 0.9999031
232633 _at -1.525337 0.9999031
235788 _at -1.52397 0.9999031
238651 _at -1.523339 0.9999031
206785_s_at -1.52121 0.9999031
241245 at -1.517715 0.9999031
230180_at -1.517687 0.9999031
201668_x_at -1.517345 0.9999031
238292 _at -1.516359 0.9999031
243088 _at -1.513503 0.9999031
1555882 _at -1.511104 0.9999031
232537_X_at -1.510868 0.9999031
243847 _at -1.509636 0.9999031
227449 at -1.506667 0.9999031
240481 _at -1.505961 0.9999031
235716 _at -1.504607 0.9999031
238040 _at -1.504287 0.9999031
242428 _at -1.502865 0.9999031
238851 at -1.502624 0.9999031
242983 _at -1.502563 0.9999031
226663 _at -1.501797 0.9999031
244145 at -1.500931 0.9999031
235493 at -1.499574 0.9999031
215470 _at -1.499555 0.9999031
217659 at -1.499264 0.9999031
237895_at -1.49909 0.9999031
1568836_at -1.497973 0.9999031
1570151 _at -1.49784 0.9999031
231005_at -1.496701 0.9999031
1569142_at -1.496116 0.9999031
202203_s_at -1.496059 0.9999031
239973 at -1.495395 0.9999031
235803_at -1.495366 0.9999031
235220 _at -1.494899 0.9999031
238902_at -1.493949 0.9999031
230742 _at -1.493544 0.9999031
239946_at -1.490992 0.9999031
232872 _at -1.490827 0.9999031
207474 _at -1.489184 0.9999031
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234011 _at -1.488067 0.9999031
241917 at -1.488017 0.9999031
216682_s_at -1.487963 0.9999031
241620_at -1.487844 0.9999031
242576_x_at -1.487535 0.9999031
238446_at -1.486289 0.9999031
243031 _at -1.48583 0.9999031
242859 _at -1.484995 0.9999031
239979 _at -1.484504 0.9999031
219980_at -1.484448 0.9999031
234322_at -1.484342 0.9999031
1565915_at -1.483775 0.9999031
243855_at -1.483411 0.9999031
215902_at -1.482755 0.9999031
236978_at -1.482496 0.9999031
232522 at -1.481725 0.9999031
238069_at -1.481233 0.9999031
1563051_at -1.480449 0.9999031
238185 _at -1.479837 0.9999031
1566271 _x_at -1.479829 0.9999031
219629 _at -1.479507 0.9999031
235547 at -1.478708 0.9999031
226808_at -1.477647 0.9999031
201294 s at -1.476946 0.9999031
1559119 at -1.476873 0.9999031
242712 x_at -1.475412 0.9999031
235868 _at -1.475213 0.9999031
239716_at -1.475072 0.9999031
230387 _at -1.474929 0.9999031
242374 _at -1.474512 0.9999031
201295 s _at -1.474356 0.9999031
222375 _at -1.473787 0.9999031
227074 _at -1.473771 0.9999031
241403 _at -1.473754 0.9999031
239274 at -1.473633 0.9999031
233630_at -1.472824 0.9999031
239251 at -1.472706 0.9999031
1566269_at -1.472101 0.9999031
234276 _at -1.47123 0.9999031
239654 _at -1.47112 0.9999031
237330_at -1.470304 0.9999031
229765 _at -1.467261 0.9999031
1557261 _at -1.466956 0.9999031
238468 _at -1.466098 0.9999031
241623 _at -1.466013 0.9999031
241885 _at -1.465676 0.9999031
214925 s_at -1.464295 0.9999031
215786_at -1.463654 0.9999031
1557504 _at -1.463463 0.9999031
1553271 _at -1.463307 0.9999031
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213908 _at -1.463169 0.9999031
1565913 _at -1.463043 0.9999031
241750 _x_at -1.462144 0.9999031
217534 _at -1.461821 0.9999031
232628 _at -1.461689 0.9999031
240168 _at -1.461159 0.9999031
240843 _at -1.460911 0.9999031
1563474 _at -1.460806 0.9999031
232135 _at -1.459687 0.9999031
244454 at -1.458451 0.9999031
239384 _at -1.458197 0.9999031
1556812_a_at -1.457641 0.9999031
1570108 _at -1.457413 0.9999031
233303 _at -1.457091 0.9999031
234151 at -1.456415 0.9999031
214731 at -1.455661 0.9999031
241079_at -1.45554 0.9999031
1556204_a_at -1.455395 0.9999031
1556933 _at -1.455374 0.9999031
215392_at -1.45529 0.9999031
241889 _at -1.455188 0.9999031
1556202_at -1.454873 0.9999031
240370_at -1.454511 0.9999031
241965 _at -1.454071 0.9999031
236314 _at -1.45405 0.9999031
1565703 _at -1.45377 0.9999031
1562619_at -1.453617 0.9999031
242379 at -1.452757 0.9999031
242144 at -1.452174 0.9999031
231949 at -1.451762 0.9999031
240665_at -1.450791 0.9999031
240221 _at -1.450654 0.9999031
226558 _at 1.450439 0.9999031
204667 _at 1.451935 0.9999031
219554 at 1.452401 0.9999031
220664 _at 1453182 0.9999031
1553454_at 1.453802 0.9999031
237204 _at 1.455053 0.9999031
244631 _at 1.455163 0.9999031
231581 _at 1.45555 0.9999031
226646_at 1.45563 0.9999031
235924 _at 1.455954 0.9999031
236385_at 1.457114 0.9999031
238632_at 1.457425 0.9999031
206165_s_at 1.458042 0.9999031
211712_s _at 1.458055 0.9999031
1556538 _at 1.458424 0.9999031
213611_at 1.460867 0.9999031
204237 at 1461126 0.9999031
229518 at 1.461321 0.9999031
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224650 _at 1.462918 0.9999031
213929 at 1.465207 0.9999031
217110_s_at 1.465636 0.9999031
204135 _at 1.468144 0.9999031
202341 s_at 1.470179 0.9999031
213032_at 1.47029 0.9999031
235165 _at 1.470648 0.9999031
208303_s_at 1.470965 0.9999031
238103_at 1.472188 0.9999031
206453 _s_at 1.47521 0.9999031
214639 _s_at 1.477672 0.9999031
241011_at 1.47821 0.9999031
218723 s_at 1.478821 0.9999031
244734 at 1.479325 0.9999031
224329 s at 1.48009 0.9999031
228492 _at 1.481968 0.9999031
207847 s _at 1.483877 0.9999031
208747 s_at 1.486722 0.9999031
1553602_at 1.487371 0.9999031
225645 _at 1.488424 0.9999031
223645_s_at 1.489318 0.9999031
202289 s_at 1.489724 0.9999031
203549 s _at 1.491027 0.9999031
228391 at 1.491717 0.9999031
203892_at 1.491901 0.9999031
215704 _at 1.491932 0.9999031
223075_s_at 1.492046 0.9999031
203924 _at 1.493188 0.9999031
228425 at 1.494386 0.9999031
206291_at 1.496487 0.9999031
213693 _s_at 1.497577 0.9999031
232618 _at 1.498992 0.9999031
228873 at 1500988 0.9999031
1553212_at 1501275 0.9999031
225687 _at 1502654 0.9999031
204284 at 1502721 0.9999031
226010_at 1503074 0.9999031
201289 _at 1509731 0.9999031
228051 _at 1511621 0.9999031
203180_at 1514168 0.9999031
224894 at 1514883 0.9999031
208004_at 1519081 0.9999031
230269_at 1519106 0.9999031
225301_s_at 1523848 0.9999031
220197 at 1524083 0.9999031
225846 _at 1527213 0.9999031
221491 x_at 1527738 0.9999031
225792_at 1528741 0.9999031
202949 s at 1529327 0.9999031
201215 _at 1530953 0.9999031
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243200_at 1.53164 0.9999031
207276_at 1.534648 0.9999031
207602_at 1.536515 0.9999031
231470 _at 1.53669 0.9999031
214600_at 1.537028 0.9999031
224955_at 1.540346 0.9999031
216027 _at 1.543573 0.9999031
235651 _at 1.548462 0.9999031
1554906 _a_at 1.5495 0.9999031
203453 _at 1.550781 0.9999031
229152 _at 1.550932 0.9999031
229659 _s_at 1.553352 0.9999031
225864 _at 1.554199 0.9999031
219727 at 1.55644 0.9999031
201693_s_at 1.558997 0.9999031
239572 _at 1.563508 0.9999031
235144 at 1.568424 0.9999031
205033_s_at 1.569739 0.9999031
201860_s_at 1.571264 0.9999031
1553213 _a_at 1.573442 0.9999031
227314 at 1.582173 0.9999031
229546_at 1.584214 0.9999031
225728 at 1.584491 0.9999031
204679 _at 1.584988 0.9999031
234700_s_at 1.58613 0.9999031
205286_at 1.589315 0.9999031
211689 s at 1.591791 0.9999031
238689 _at 1.591826 0.9999031
227703_s_at 1.593057 0.9999031
235229 at 1.59988 0.9999031
207356_at 1.601089 0.9999031
220620 _at 1.60298 0.9999031
223905_at 1.607017 0.9999031
209719 _x_at 1.613206 0.9999031
209720_s_at 1.614613 0.9999031
207738 _s_at 1.624991 0.9999031
212531 _at 1.625617 0.9999031
210135_s at 1.626759 0.9999031
233488_at 1.633778 0.9999031
235102_x_at 1.63615 0.9999031
203824 _at 1.637878 0.9999031
224496 _s_at 1.638076 0.9999031
209373 at 1.63924 0.9999031
226960_at 1.641114 0.9999031
226147 s at 1.644481 0.9999031
204472 _at 1.646817 0.9999031
212190 at 1.653203 0.9999031
203002_at 1.655017 0.9999031
209365_s_at 1.661882 0.9999031
201650_at 1.663694 0.9999031
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1552797 _s_at 1.663778 0.9999031
238213 at 1.664899 0.9999031
241898 _at 1.672529 0.9999031
227952_at 1.67635 0.9999031
236489_at 1.679949 0.9999031
212444 _at 1.687942 0.9999031
204602_at 1.688745 0.9999031

224490 s_at 1.689179 0.9999031
211149 at 1.693511 0.9999031
244524 _at 1.69991 0.9999031
234699 _at 1.701527 0.9999031
205680_at 1.70609 0.9999031
232397 at 1.70686 0.9999031

213085_s_at 1.708696 0.9999031
205319_at 1710733 0.9999031

202286_s_at 1.712246 0.9999031

221667_s_at 1.713654 0.9999031
231849 at 1718677 0.9999031
238017 _at 1.722103 0.9999031
217109 _at 1.722397 0.9999031
228865_at 1.737007 0.9999031
220907 at 1742338 0.9999031
205943 _at 1.742743 0.9999031

214549 x_at 1.744552 0.9999031
205185 _at 1.754615 0.9999031
226067 _at 1.757638 0.9999031

208168_s_at 1.764128 0.9999031
211657 _at 1.765958 0.9999031

218990_s_at 1.789719 0.9999031
204475 _at 1.791155 0.9999031

202342_s_at 1.792162 0.9999031

203757 _s_at 1.798541 0.9999031
226553 _at 1.805568 0.9999031
214349 _at 1.806687 0.9999031
206932_at 1.807486 0.9999031

209387 _s_at 1.809553 0.9999031
219508 _at 1.81579 0.9999031
235490_at 1.822855 0.9999031
224489 at 1.835523 0.9999031
220431 _at 1.864917 0.9999031

1554921 a_at 1.908829 0.9999031
204410_at 1.915293 0.9999031
219476_at 1.923632 0.9999031

204777 s_at 1.943979 0.9999031

218541 s_at 1.945249 0.9999031

210297 _s_at 1.950046 0.9999031
205044 _at 1.955436 0.9999031

206700_s_at 1.957361 0.9999031

207935_s_at 1.960342 0.9999031

215729 s_at 1.964495 0.9999031
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227474 at 1.967023 0.9999031
230760_at 1.972299 0.9999031
227919 _at 1.99464 0.9999031
207430_s_at 2.007458 0.9999031
209386_at 2.011478 0.9999031
205064_at 2.031518 0.9999031
220090_at 2.034646 0.9999031
203108 _at 2.040392 0.9999031
232056_at 2.042855 0.9999031
220267 _at 2.045737 0.9999031
203407 _at 2.06135 0.9999031
201884 _at 2.062466 0.9999031
223720 _at 2.06356 0.9999031
213796_at 2.067483 0.9999031
215034_s_at 2.069446 0.9999031
220026_at 2.095963 0.9999031
209108 _at 2.115846 0.9999031
201909 _at 2.138594 0.9999031
205001_s_at 2.155439 0.9999031
206884 _s_at 2.173636 0.9999031
205916_at 2.180862 0.9999031
206835_at 2.186923 0.9999031
207802_at 2.192267 0.9999031
219795 at 2.195447 0.9999031
203290_at 2.201765 0.9999031
208539 _x_at 2.209707 0.9999031
1558048 _x_at 2.266204 0.9999031
232082_x_at 2.305591 0.9999031
214399 s at 2.315171 0.9999031
209109 _s_at 2.32616 0.9999031
1560712_at 2.384434 0.9999031
213240_s_at 2.461532 0.9999031
204409 _s_at 2.476093 0.9999031
234335_s_at 2.558363 0.9999031
205000_at 2.671403 0.9999031
225667_s_at 2.712934 0.9999031
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Gr 13.
KEGG:000 . . [ {Group2=8.25121926 | {Group2=4.950731 | [ACOT2, ACOT4, [ACAA2, ACOT1, ACOT2, ACOT4, ACOT7, ECHSL, ELOVL1, ELOVL2, ELOVL3, ELOVL4, ELOVL5, ELOVL6, ELOVL7, HADH, HADHA, HADHB,
62 KEGG_21.03.2014 Fatty acid elongation [-1] 02“]p %83 6.02E-04 | 0.01443743 9406329E-5} 561643798E-4} HADH] HSD17B12, MECR, PPT1, PPT2, PTPLA, PTPLB, TECR] FALSE
[Gr " [ACAAL, ACOTL, ACOT2, ACOT4, ACOT7, ACOX1, ACOX3, BAAT, ELOVL2, ELOVL5, ELOVL6, FADSL, FADS2, HADHA, HSD17B12, PECR, PTPLA,
KEG;S:OlO KEGG_21.03.2014 Biosynthesis of unsaturated fatty acids [-1] | oup 285 | 4.57E-04 0'011;' 1483 {Gr%li%%:szggl:}lgzs {C;g’l%%?ggé?z}?’l [ACOTSZC'[';‘]COT“' PTPLB, SCD, SCD5, TECR] TRUE
2] 71
G0:000225 | GO_BiologicalProces oraan or fissue Soecific immune resoonse 3] ([)f‘r 996% 0.00175747 | 0.03514954 | {Group4=0.00175747 | {Group4=0.008787 [DEFAL, LTF, [APOA4, BPIFB1, CAMP, CHAMP1, DEFAL, DEFALA3, DEFA3, DEFBL, FAU, GCNT3, GP2, H2BFS, HISTIH2BC, HISTIH2BJ, HISTIH2BK, HIST2H2BE, | L\ o
1 s_09.06.2014_15h00 9 P P 4]p p 7 6 72938766527} 386469383264} TNFSF13] IFNL2, IFNLRL, IL4, IL6, IL6R, LTF, NANOS2, NOD2, NOS2, OTUD7B, PIGR, PLA2G1B, RAB17, RNASE3, RPL39, TNFSF13, XCL1]
(Gr i1 [ATP7A, BATF, BCL3, BCL6, C190rf10, CCL19, CD1C, CD46, CD80, CD86, EOMES, F2RL1, GATA3, HLX, ICAML, IFNAL, IFNA10, IFNAL3, IFNAL4,
G0:000228 | GO_BiologicalProces T cell activation involved in immune resoonse 5.6.77 | o0 s66 | 001564629 | 008129259 | {Group3=0.01983452 | {Group3=0.019834 [GATA3, IL12B, IFNA16, IFNAL7, IFNA2L, IFNA4, IFNAS, IFNAG, IFNA7, IFNAS, IFNBL, IFNE, IFNG, IFNK, IFNLL, IFNW1, IL12B, IL12RB1, IL17D, IL18R1, IL23A, IL23R, | L. o
6 s_09.06.2014_15h00 P 0 3]p . 8 7 841093698} 52841093698} IL18R1] IL27, IL4, IL4R, IL6, IRF4, ITGAL, JAK3, LCP1, LEF1, LGALS3, LILRB1, MYB, PRKCZ, PSEN1, PSEN2, PTGER4, RAB27A, RARA, RC3H1, RELB, RIPK2,
RORA, RORC, SEMA4A, SLC11A1, SOCS5, STAT6, STX11, TNFSF18, TNFSF4, TOX4, TP53, ZFPM1]
G0:000228 | GO_BiologicalProces |  alpha-beta T cell activation involved in immune 6.7, 8] ([)S‘r gfg 0.00285182 | 0.04277742 | {Group3=0.01983452 | {Group3=0.019834 [GATA3, IL12B, [ATP7A, BATF, BCL3, BCLS, C190rf10, CCL19, CD80, CD86, EOMES, GATAS, HLX, IFNG, IL12B, IL12RB1, IL17D, IL18RL, IL23A, IL23R, IL27, IL4, IL4R, | -, o
7 s_09.06.2014_15h00 response s 3]p o 8 7 841093698} 52841093698} IL18R1] IL6, IRF4, JAK3, LEF1, MYB, PRKCZ, PTGER4, RARA, RC3H1, RELB, RIPK2, RORA, RORC, SEMA4A, SOCS5, STAT6, TNFSF4, ZFPM1]
G0:000229 | GO_BiologicalProces | - e i [g' 71'08' ([)Sr 17%36 0.00329147 | 0.04608071 | {Group3=0.01983452 | {Group3=0.019834 [GATA3, IL12B, [ATP7A, BATF, BCL3, BCL6, C190rf10, CCL19, CD46, CD80, CD86, EOMES, GATA3, HLX, IFNG, IFNL1, IL12B, IL12RB1, IL17D, IL18R1, IL23A, IL23R, EALSE
2 s_09.06.2014_15h00 P i 3]p A 9 2 841093698} 52841093698} IL18R1] IL27, IL4, IL4R, IL6, IRF4, JAK3, LEF1, MYB, PRKCZ, PTGER4, RARA, RC3H1, RELB, RIPK2, RORA, RORC, SEMA4A, SOCS5, STAT6, TNFSF4, ZFPM1]
G0:000229 | GO_BiologicalProces | alpha-beta T cell differentiation involved in immune [17681'3' ([)S‘r gfg 0.00285182 | 0.04277742 | {Group3=0.01983452 | {Group3=0.019834 [GATA3, IL12B, [ATP7A, BATF, BCL3, BCLS, C190rf10, CCL19, CD80, CD86, EOMES, GATA3, HLX, IFNG, IL12B, IL12RB1, IL17D, IL18RL, IL23A, IL23R, IL27, IL4, IL4R, | -, o
3 s_09.06.2014_15h00 response 1 3]'0 o 8 7 841093698} 52841093698} IL18R1] IL6, IRF4, JAK3, LEF1, MYB, PRKCZ, PTGER4, RARA, RC3H1, RELB, RIPK2, RORA, RORC, SEMA4A, SOCS5, STAT6, TNFSF4, ZFPM1]
G0:000229 | GO_BiologicalProces CD4-positive, alpha-beta T cell differentiation [i'lg'léo’ ([)Sr géll 0.00245041 | 0.03920663 | {Group3=0.01983452 | {Group3=0.019834 [GATA3, IL12B, [ATP7A, BATF, BCL3, BCLS, C190rf10, CCL19, CD80, CD86, GATAS, HLX, IL12B, IL12RBL, IL17D, IL18R1, IL23A, IL23R, IL27, IL4, IL4R, IL6, IRF4,JAK3, | o &
4 s_09.06.2014_15h00 involved in immune response 13 S]p 00 5 5 841093698} 52841093698} IL18R1] LEF1, MYB, PRKCZ, PTGER4, RARA, RC3H1, RELB, RIPK2, RORA, RORC, SEMA4A, SOCS5, STAT6, TNFSF4, ZFPML1]
G0:000238 | GO_BiologicalProces ucosal immune response 4] ([)S‘r %?1 0.00146334 | 0.03219368 | {Group4=0.00175747 | {Group4=0.008787 [DEFAL, LTF, [APOA4, BPIFB1, CAMP, CHAMPL, DEFAL, DEFA1A3, DEFA3, DEFBL, FAU, GCNT3, GP2, H2BFS, HISTIH2BC, HIST1H2BJ, HISTIH2BK, HIST2H2BE, TRUE
5 s_09.06.2014_15h00 P 4]'0 5 9 4 72938766527} 386469383264} TNFSF13] IFNL2, IFNLRL, IL4, LTF, NANOS2, NOD2, NOS2, OTUD7B, PIGR, PLA2G1B, RAB17, RNASE3, RPL39, TNFSF13, XCL1]
[Gr [ABCB9, ADA, AZGP1, B2M, C3, CCR2, CD226, FADD, FCER1A, FCERLG, FCER2, FOXP3, GIMAP5, HFE, HLA-A, HLA-B, HLA-C, HLA-E, HLA-F, HLA-G,
G0:000282 | GO_BiologicalProces ositive regulation of adaptive immune response | [4,5.6] | ou 46 | 001139785 | 0.04559142 | {Group5=0.01139785 | {Group5=0.022795 [HFE, IL12B, HLA-H, HPX, HSPDL, IL12A, IL12B, IL12RBL, IL18, IL23A, IL23R, IL27RA, IL6ST, LTA, MALTL, MAP3K7, MR1, NLRP10, NOD2, PNKD, PRKCQ, PRKCZ, | 10/
1 s 09.06.2014_15h00 | P 9 P P '+ 5]'0 875 7 7 6855036857} 713710073714} TNFSF13] PTPRC, PVR, PVRL2, PYCARD, RIPK2, RSAD2, SASH3, SEC14L2, SEC14L3, SIRTL, SLC11A1, TANK, TAP1, TAP2, TNF, TNFRSF13C, TNFSF13, TNFSF13B,
TNFSF4, TRAF2, TRAF6, XCL1, ZBTB1, ZP3]
ositive requlation of edantive mmUNG resoonse [Gr e [ABCBY, ADA, AZGPL, B2M, C3, CCR2, CD226, FADD, FCERIA, FCER1G, FCER2, FOXP3, GIMAP5, HFE, HLA-A, HLA-B, HLA-C, HLA-E, HLA-F, HLA-G,
G0:000282 | GO_BiologicalProces | Post e o0 L a0on B R e e 5.6.7 | ou 150 | 001000179 | 005000895 | {Group5=0.01139785 | {Group5=0.022795 [HFE, IL12B, HLA-H, HPX, HSPD1, IL12A, IL12B, IL12RB1, IL1B, IL23A, IL23R, IL27RA, LTA, MALT1, MAP3K7, MRL, NLRP10, NOD2, PNKD, PRKCQ, PRKCZ, PTPRC, | L\ o
4 s_09.06.2014_15h00 : . : : P » O P 1 7 6855036857} 713710073714} TNFSF13] PVR, PVRL2, RIPK2, RSAD2, SASH3, SEC14L2, SEC14L3, SLC11AL, TANK, TAP1, TAP2, TNF, TNFRSF13C, TNFSF13, TNFSF13B, TNFSF4, TRAF2, TRAFS,
built from immunoglobulin superfamily domains 5] 33 XCL1, ZBTB1, ZP3]
57 [ACAAL, ACADL, ACADM, ACOX1, ACOX2, ACOX3, ACSBGL, ACSBG2, ACSL1, ACSL3, ACSL4, ACSL5, ACSL6, ADIPOQ, ANGPTL4, APOAL, APOA2,
KEGG:033 . _ [No ' | 0.00161202 | 0.03385248 _ _ [FABP4, MEL, MMP1, | APOAS, APOC3, AQP7, CD36, CPTLA, CPT1B, CPTIC, CPT2, CYP27AL, CYP7AL, CYP8B1, DBI, EHHADH, FABPL, FABP2, FABP3, FABP4, FABPS, FABPS,
20 KEGG_21.03.2014 PPAR signaling pathway CI | e 90721 3 7 {None=NaN} {None=NaN} scD] FABP7, FADS2, GK, GK2, HMGCS?, ILK, LPL, ME1, MMP1, NR1H3, OLRL, PCK1, PCK2, PDPK1, PLINL, PLTP, PPARA, PPARD, PPARG, RXRA, RXRB, TRUE
RXRG, SCD, SCD5, SCP2, SLC27AL, SLC27A2, SLC27A4, SLC27A5, SLC27A6, SORBSL, UBC, UCP1]
[Gr 13 [100507709, 100507714, FOXP3, GATA3, HLA-DMA, HLA-DMB, HLA-DOA, HLA-DOB, HLA-DPAL, HLA-DPBL, HLA-DQAL, HLA-DQA2, HLA-DQBL, HLA-
KEGG:053 | toe 21032014 Inflammatory bowel disease (IBD) (g | o 4og | 001396272 | 0.04188817 | {Group3=0.01983452 | {Group3=0.019834 [GATA3, IL12B, DRA, HLA-DRB1, HLA-DRBS, HLA-DRB4, HLA-DRBS, IFNG, IFNGR1, IFNGR2, IL10, IL12A, IL12B, IL12RBL, IL12RB2, IL13, IL17A, IL17F, IL18, IL18RL, | _, <
21 e LS. y 3]p o6 4 1 841093698} 52841093698} IL18R1] IL18RAP, IL1A, IL1B, IL2, IL21, IL21R, IL22, IL23A, IL23R, IL2RG, IL4, IL4R, IL5, IL6, JUN, LOC100509457, LOC101060835, MAF, NFATC1, NFKB1, NOD2,
RELA, RORA, RORC, SMAD2, SMAD3, STAT1, STAT3, STAT4, STAT6, TBX21, TGFB1, TGFB2, TGFB3, TLR2, TLR4, TLR5, TNF]
[Gr 55 [ATP6VOAL, ATP6VOA2, ATP6VOA4, ATP6VOB, ATP6VOC, ATP6VODL, ATP6VOD2, ATP6VOEL, ATP6VOE2, ATP6VLA, ATP6V1BL, ATP6V1B2, ATP6VICL,
GO:000682 | GO_BiologicalProces o o transoort .89 | ou So5 | 000715139 | 005005974 | {Group0=000804451 | {Group0=0024133 | 1o 1o ye | ATPVIC2, ATPGVID, ATPGVIEL ATPGVIE2, ATPGVIF, ATP6VIGI, ATP6VIG2, ATP6VIGS, ATP6VIH, CLTC, DNM2, F3, FTHI, FTHIPIO FTHLIZ, FTL, | [ oo
6 s_09.06.2014_15h00 P » & 0]p o 2 1 4699742475} 544009227425} LT FTMT, HEPH, HFE, IREB2, LMTK2, LTF, MCOLN1, MFI2, PICALM, PVRL1, RAB11B, RAB43, REP15, SCARA5, SFXN1, SLC11AL, SLC11A2, SLC25A37,
SLC40AL, STEAP3, TCIRGL, TF, TFR2, TFRC, TTYH1]
[Gr [AAMP, AGT, AGXT, AKT1, ALOX12, AMOT, AMOTLL, ANGPT1, ANGPT4, ANXA3, BCARL, BMP4, BMPR2, CCBEL, CIBL, EDNL, ETS1, FGF13, FGF2,
G0:001059 | GO_BiologicalProces ositive reaulation of endothelial cell migration 5,67 | o 5 | 000955994 | 005735967 | {Groupl=0.00330124 | {Groupl=0013204 | [AMOTLL, GATA3, | FLT4, FOXC2, GATA3, GPLDL, GPR124, HDAC7, HDACY, HSPB1, ITGB1BP1, ITGB3, KDR, MAPK14, MET, NELL1, NELL2, NRP1, NRP2, PDCD6, PDGFB, | _\ o
5 s_09.06.2014_15h00 P 9 g 8,9, 10] 1]'0 6 5 69471175596} 987788470238} THBS1] PLCG1, PPAP2B, PRKCA, PRKD1, PRKD2, PROX1, PTGS2, PTK2B, RNMT, SASH1, SCARB1, SEMASA, SRPX2, TDGF1, TDGF1P3, TEK, TGFBL, THBSL,
VEGFA, VEGFC, WNT5A, ZNF580]
_ o 6.9 [ACER2, ACVRLL, ANGPT2, APLAR, APOD, ARHGAP6, BCL6, CASK, CDKN2A, COL1AL, DMTN, FZD4, FZD7, GCNT2, HOXA7, ITGB1BP1, KANKL,
GO'0201081 E%E,Bolglggﬁa%ﬁ%%s negative regulation of cell-substrate adhesion [4, 5, 6] [n'\éi) 767 0'0035 7047 0'045124575 {None=NaN} {None=NaN} [KA#\LTBLS?’]'F'Z' LGALS1, MFI2, MMP14, MUC22, MYOC, NF1, NF2, NOTCH1, PIK3R1, PLETL, PLG, PTEN, PTPRO, PTPRU, RASAL, RCC2, SEMAS3E, SERPINEL, SPOCK1, | TRUE
9002004 44 SRC, SYNGAPL, TACSTD2, TBCD, THBSL, TNDM, WNT1]
[ADAMTSS8, ANKH, ANOL, ANO10, ANO2, ANO4, ANO5, ANO6, ANO7, ANO8, ANO9, APOL1, AQP1, ASNAL, BEST1, BEST2, BSND, CFTR, CLCAL,
1 CLCA2, CLCA4, CLCN1, CLCN3, CLCN4, CLCNS, CLCNG, CLCN7, CLICL, CLIC2, CLIC3, CLIC4, CLIC5, CRY2, ENPPL, ENPP3, FGF23, FXYD1, FXYD3,
G0:001569 | GO_BiologicalProces organic anio transport .67 | INO 557 | 000852812 | 004975309 {None=NaN} {None=NaN} [ANO5, CLCN4, GABRA2, GABRAS5, GABRA6, GABRE, GABRG2, GABRG3, GLRAL, GLRA, GLRB, IP6K2, NMUR1, NMUR2, P2RY4, P2RY6, RACGAP1, RHAG, RHBG, | o =
8 s_09.06.2014_15h00 9 P 9 ne] " 1 1 = = ENPP3, TG] RHCG, ROS1, SFRP4, SLC11A1, SLC12A1, SLC12A2, SLC12A3, SLC12A4, SLC12A5, SLC12A6, SLC12A7, SLC12A9, SLC13Ad4, SLC17AL, SLC17A2,
SLC17A3, SLC17A4, SLC17A7, SLC1A4, SLC20AL, SLC20A2, SLC25A3, SLC26A1, SLC26A11, SLC26A2, SLC26A3, SLC26A4, SLC26A6, SLC26A7,
SLC26A8, SLC26A9, SLC34A1, SLC34A2, SLC34A3, SLC4AL, SLC4AL0, SLC5AS, TG, TSPO, TTYHL, TTYH3, WNK4]
_ o [Gr 45 - - [AVPR2, AXL, BCL3, BTN3AL, BTN3A2, C190rf10, CLQBP, CCR2, CCR7, CD2, CD276, CD3E, CEBPG, EBI3, EOMES, F2RL1, FADD, FOXP3, FZD5, GASS,
60'083260 f%f&g'ggﬁmmgzs interferon-gamma production [4] oup 977 0'00315434 0.04880647 {Grogffagé%g%?%z {Ggggffagé%?g%“ I[EQL?S’P'[')‘IQES]' GATA3, GIMAP5, HLA-A, HLA-DRB1, HSPD1, IFNARL, IFNL1, IL10, IL12A, IL12B, IL12RB1, IL12RB2, IL17D, IL18, IL18R1, IL1B, ILIRLL, IL2, IL20RB, | FALSE
200,08 3] 01 ' 1L21, IL23A, IL23R, IL27, IL27RA, IL33, INHA, INHBA, IRF8, 1SG15, ISL1, ITK, KLRK1, LILRB1, LTA, NOD2, PDE4B, PDE4D, PGLYRP1, PGLYRP2,
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PGLYRP3, PGLYRP4, PRNP, PYCARD, RARA, RIPK2, RIPK3, RNF19B, RUNX3, SASH3, SCGB1Al, SLC11A1, TLR3, TLR4, TLR7, TLR8, TLR9, TNF,
TNFRSF13C, TNFSF4, TNFSF9, TRIM27, TXK, VTCN1, WNT5A, XCL1, ZFPM1, ZP3]

[AXL, BCL3, C190rf10, C1QBP, CCR2, CCR7, CD2, CD276, CD3E, CEBPG, EBI3, FADD, FOXP3, FZD5, GAS6, GATA3, GIMAP5, HLA-A, HLA-DRB1, HSPD1,

r

GO0:003264 | GO_BiologicalProces eoulation of interferon-camma oroduction 4.5] ([)(jr 951'1% 0.00241325 | 0.04102537 | {Group3=0.01983452 | {Group3=0.019834 [GATAS, IL12B, IFNARL, IFNLL, IL10, IL12A, IL12B, IL12RB1, IL12RB2, IL17D, IL18, IL18R1, IL1B, ILIRLY, IL2, IL20RB, IL21, IL23A, IL23R, IL27, IL27RA, IL33, INHA, | L. o
9 s 09.06.2014_15h00 9 g P ' o o5 7 3 841093698} 52841093698} IL18R1, PDE4D] INHBA, IRF8, ISG15, ISL1, KLRK1, LILRB1, LTA, NOD2, PDE4B, PDE4D, PGLYRP1, PGLYRP2, PGLYRP3, PGLYRP4, PRNP, PYCARD, RARA, RIPK2,
] RIPK3, SASH3, SCGB1A1, SLC11A1, TLR3, TLR4, TLR7, TLRS, TLRY, TNF, TNFRSF13C, TNFSF4, TNFSF9, TXK, WNT5A, XCLL, ZFPML, ZP3]
GO:003272 | GO_BIOIOGICAIPIOCES | oo oo toron-gamma production | 4,5, 6 ([)(jr g’éll 0.00245041 | 0.03920663 | {Group3=0.01983452 | {Group3=0.019834 [IL12B, IL18R1, [BCLS3, CCR?, CDSE, FADD, FZD5, HLA-A, HSPDL, IFNARL, IFNLL, IL12A, IL12B, IL12RB1, IL12RB2, IL18, IL18R1, IL1B, IL2, IL23A, IL23R, IL27RA, IRF8, | - o
9 s 09.06.2014_15h00 | P g g P 2 3]p o 5 5 841093698} 52841093698} PDE4D] ISL1, KLRK1, LTA, PDE4B, PDE4D, PYCARD, RIPK2, SASH3, SLC11AL, TLR4, TNF, TNFSF4, TNFSF9, TXK, WNT5A, ZP3]
[ADAM10, ADAMY, ADAMTS12, ADAMTS13, ADAMTS7, ADIPOQ, AFF3, AIM2, ANKRD1, APOAL, APOB, ARHGEF2, BAG4, CACTIN, CAMP, CARD14,
CASP3, CASP8, CCL2, CCL3, CCL5, CD14, CD58, CDIP1, CHAMPL, CHI3L1, CHUK, CIB1, COMMD?7, CRHBP, CXCL16, CYBA, CYP11A1, DAB2IP,
[Gr 40 DCSTAMP, EDA2R, EDN1, ENDOG, EP300, F2RL1, GAS6, GATA3, GBA, GCHL, GPD1, GPERL, GSS, GSTP1, HAS2, HIPKL, HYALL, HYAL2, HYALS,
GO:003461 | GO_BiologicalProces response to tumor necrosis factor 5 | oo 29y | 000213950 | o oo oo | {Group1=000830124 | {Group1=0.013204 | [GATA3,GPDL, KLF2, |  ICAML, IGBPL, IKBKB, IL18BP, IL8, INPPSK, IRGL, JAK2, KCNJL1, KLF2, KRT18, KRT8, LCN2, MAP4K3, MAPK9, NDUFA2, NFE2L2, NKX3-1, NPNT, EALSE
2 s_09.06.2014_15h00 1 o 4 : 69471175596} 987788470238} NFE2L2, THBS1] NUB1, OCSTAMP, PELI3, PID1, PLVAP, PPARGC1A, PRNP, PTGS2, PTK2B, PTPN2, PYCARD, PYDC1, RELA, RFFL, RIPK1, RPS6KB1, SELE, SFRP1,
SGMS1, SHARPIN, SIRTL, SLC11A2, SMPD4, SPAML, SPHKL1, STATL, TANK, TDGF1, TDGF1P3, THBSL, TNF, TNFRSF11A, TNFRSF14, TNFRSF17,
TNFRSF18, TNFRSF19, TNFRSF21, TNFRSF25, TNFRSF8, TNFSF11, TNFSF18, TRADD, TRAF2, TRAF3, TRIM32, TXNDC17, UBD, VCAML, YBX3,
ZFANDS6, ZNF268, ZNF675]
_ - [Gr 5.7 - - [ATP7A, BATF, BCL3, BCL6, C190rf10, CCL19, CD55, CD80, CD83, CD86, FOXP3, FUT7, GATA3, GIMAPS, HLX, IL12B, IL12RB1, IL17D, IL18R1, IL23A,
GO'O(?%” f%f&g'ggﬁa'mg%s CD4-positive, alpha-beta T cell activation [6,8] | oup 692 0'006;3919 0.05151359 {Groggfagégggsgmsz mgggﬁfg&%ﬁ%ﬁ“ [GAITS%’R"I]HB' IL23R, IL27, IL4, IL4R, IL6, IRF4, JAK3, LEF1, MYB, NCKAPLL, NCOR1, NKX2-3, PAX1, PRKCQ, PRKCZ, PTGER4, RARA, RC3H1, RELB, RIPK2, RORA, | FALSE
9002018 3] 31 RORC, RSAD2, SASH3, SATB1, SEMA4A, SOCS5, STAT6, STOML2, TNFSF4, XCL1, ZFPM1]
5,67, | [or 51 [AKAP6, BAMBI, BMP4, BMPRLA, CCL19, CD27, CDHL1, CHERP, CHP2, CSF3, DAB2, DACT1, DDX58, DMAPL, ECT2, EDA, EDAR, EGF, EGFR, ERBB4,
GO0:004230 | GO_BiologicalProces ssitive reaulation of brotein imbort info nucleus | 86,10 | o oug | 000241325 | 004102537 | {Group3=0.01983452 | {Group3=0.019834 | [BMPRIA, IL12B, FLNA, FZR1, GLI3, GREM1, HCLSL, HYAL?, IL12B, IL18, IL18R1, IL1B, IL23A, IL6, IPO5, JUP, KANK1, KPNAL LACRT, LEP, MAPK14, MAVS, NLRP12, | L\ o
7 s 09.06.2014_15h00 | P 9 P P il o5 7 3 841093698} 52841093698} IL18R1, KANK1] | NODAL, PARP1, POUSF1, PTGS2, RBCK1, RBPMS, RHOA, SEMASA, SFRP2, SHH, SMAD3, SMAD4, SMN1, SMO, SMOX, SPHK1, TGFB1, TGFB3, TGFBRL,
] ] TLR2, TLR3, TLR4, TLR7, TLR9, TMEM173, TNF, TNFSF14, TPR, TRIM28, TRIP6, UACA, UBR5, WNT3A, ZIC1, ZNF268, ZPR1]
_ - [Gr - - [ATP7A, BATF, BCL3, BCL6, C190rf10, CCL19, CD80, CD83, CD86, FOXP3, FUT7, GATA3, GIMAPS5, HLX, IL12B, IL12RBL, IL17D, IL18R1, IL23A, IL23R,
GO'0704336 f%f&g'ggﬁa'gﬁg%s CD4-positive, alpha-beta T cell differentiation [1'19'12(])’ oup 652 0'005514678 0'05136784 {Groggfagégggsgmsz mgggﬁfg&%ﬁ%ﬁ“ [GAITS%’R"I]HB' IL27, IL4, IL4R, IL6, IRF4, JAK3, LEF1, MYB, NCKAPLL, NCOR1, NKX2-3, PAX1, PRKCZ, PTGER4, RARA, RC3H1, RELB, RIPK2, RORA, RORC, RSAD2, | FALSE
9002018 ' 3] SASH3, SATB1, SEMAJA, SOCS5, STAT6, TNFSF4, ZFPM1]
[Gr 20 [ADA, ANXAL, AP3BL, AP3D1, ATP7A, BATF, BCL11B, BCL2, BCL3, BCL6, BLM, C190rf10, CCL19, CD80, CD83, CD86, EOMES, FOXP3, FUT7, GATAS3,
GO0:004663 | GO_BiologicalProces alpha-beta T cell differentiation 6,89 | o can | 001682948 | 001682948 | {Group3=0.01983452 | {Group3=0.019834 [GATA3, IL12B, GIMAPS, GLI3, HLX, IFNG, IHH, IKZF1, IL12B, IL12RB1, IL17D, IL18R1, IL23A, IL23R, IL27, IL4, IL4R, IL6, IRF1, IRF4, ITK, ITPKB, JAK3, LEF1, MYB, TRUE
2 s_09.06.2014_15h00 10.11] | % " 1 1 841093698} 52841093698} IL18R1] NCKAP1L, NCORL, NKAP, NKX2-3, PAXL, PNP, PPY, PRKCZ, PTGER4, RARA, RC3H1, RELB, RIPK2, RORA, RORC, RPL22, RSAD2, SASH3, SATB1,
SEMA4A, SHH, SOCS5, STAT6, SYK, TCF7, TGFBR2, TNFSF4, TNFSF8, TXK, ZAP70, ZFPM1]
[AKAP6, ANP32B, BAMBI, BMP4, BMPR1A, CAMKL, CAMK4, CCL19, CD27, CDHL, CHERP, CHP2, CSF3, DAB2, DACT1, DDX58, DMAPL, ECT2, EDA,
: . [Gr 43 _ _ EDAR, EGF, EGFR, EMD, ERBB4, FLNA, FZR1, GAS6, GLI3, GREM1, GSK3B, HCLSL, HYAL2, IL12B, IL18, IL18R1, IL1B, IL23A, IL6, IPO5, JUP, KANKL,
GO'024682 f%ﬁ;g'ggﬁa'gﬁg%s positive regulation of nucleocytoplasmic transport [47' 5é]6' oup 010 0'004;6305 0'05239357 {erongagé%§%§34sz {Ggggﬁfggg'%éggsf“ [|I|3_'1A8PRR11?<' A'\',:lllff] KHDRBS1, KPNAL, LACRT, LEP, MAPK14, MAVS, MDM2, NCBP2, NEDD4, NLRP12, NODAL, PARP1, POU5F1, PRKACA, PRKCA, PTGS2, RBCKL, FALSE
9002018 ' 3] 76 ' RBPMS, REX02, RHOA, SEMASA, SFN, SFRP2, SHH, SMAD3, SMAD4, SMN1, SMO, SMOX, SPHK1, TCF7L2, TGFBL, TGFB3, TGFBR1, TLR2, TLR3, TLR4,
TLR7, TLR9, TMEM173, TNF, TNFSF14, TPR, TRIM28, TRIP6, UACA, UBR5, WNT3A, XPO4, ZIC1, ZNF268, ZPR1]
[ABCB6, ABCB7, ABCG2, ACOL, ALAS2, AP3D1, APLP2, APP, ARF1, ARF1P1, ATOXL, ATP2C1, ATP6VOAL, ATP6VOA2, ATP6VOA4, ATP6VOB, ATP6VOC,
(Gr a1 ATP6VOD1, ATP6V0OD2, ATP6VOEL, ATP6VOE2, ATP6VIA, ATP6V1B1, ATP6V1B2, ATP6VICL, ATP6V1C2, ATP6VID, ATP6VIEL, ATP6VIE2, ATP6VIF,
GO:004691 | GO_BiologicalProces cellular transition metal ion homeostasis 5.9 | oup 537 | 000552812 | 0.04975309 | {Group0=0.00804451 | {Group0=0.024133 | [ACOL, HFE, LTF, ATP6V1G1, ATP6V1G2, ATP6V1G3, ATP6V1H, ATP7A, ATP7B, CP, CYBRDL, F3, FLVCRL, FTH1, FTH1P19, FTHL17, FTL, FTMT, FXN, GDF2, HAMP, TRUE
6 s_09.06.2014_15h00 ' 0 - 1 1 4699742475} 544099227425} MFI2] HEPH, HFE, HIF1A, HMOX1, HMOX2, HPX, IREB2, LCK, LCN2, LTF, MCOLNL, MFI2, MT-RNR2, MT2A, MT3, MYC, NDFIP1, NUBPL, NUBP2, PRNP,
S100A8, S100A9, SCARAS, SCO1, SCO2, SLC11AL, SLC11A2, SLC22A17, SLC30AL, SLC30A2, SLC30A3, SLC30A4, SLC30A5, SLC30A7, SLC30A8,
SLC39A13, SLC39A14, SLC39A4, SLC39A6, SLC40AL, SLC46AL, SODL, SRI, STEAP3, TCIRGL, TF, TFR2, TFRC, TTC7A]
[ADAMTS12, ADAMTS7, ADIPOQ, AIM2, ANKRD1, APOAL, APOB, ARHGEF2, BAG4, CACTIN, CAMP, CARD14, CCL2, CCL3, CCL5, CD58, CDIPL,
(Gr 4 CHAMPL, CHI3L1, CHUK, CIB1, COMMDY, CRHBP, CYBA, CYP11A1, DAB2IP, DCSTAMP, EDAZR, EDN1, F2RL1, GAS6, GATA3, GBA, GPD1, GPERL,
GO0:007135 | GO_BiologicalProces cellular response to tumor necrosis factor 6 | oo 0o | sosEos | 002066472 | {Groupl=000330124 | {Group1=0.013204 | [GATA3, GPDL, KLF2, | GSTP1,HAS2, HIPK1, HYALL HYAL2, HYAL3, ICAML IKBKB, IL18BP, IL8, INPP5K, IRGL, JAK2, KCNJ11, KLF2, KRT18, KRT8, LCN2, MAPK9, NFE2L2, | o0
6 s_09.06.2014_15h00 1 6l : 1 69471175596} 987788470238} NFE2L2, THBS1] NKX3-1, NPNT, OCSTAMP, PELI3, PID1, PLVAP, PPARGC1A, PTK2B, PTPN2, PYCARD, PYDCL, RELA, RFFL, RIPK1, SFRP1, SGMS1, SHARPIN, SIRTL,
SLC11A2, SMPD4, SPAM1, SPHK1, STATL, TANK, TDGF1, TDGF1P3, THBS1, TNF, TNFRSF11A, TNFRSF14, TNFRSF17, TNFRSF18, TNFRSF19,
TNFRSF21, TNFRSF25, TNFRSF8, TNFSF11, TNFSF18, TRADD, TRAF2, TRAF3, TXNDC17, VCAML, YBX3, ZFAND6, ZNF268, ZNF675]
GO0:007257 | GO_BiologicalProces endothelial cell apoptotic process 7 c[ﬁg 28:;2 0.00191737 | 0.03643008 | {Groupl=0.00330124 | {Group1=0.013204 | [GATA3, NFE2L2, [AKR1C3, ANGPTL, ANGPTL4, ANO6, CD248, CD40, CD40LG, COL18AL, COL4A3, DAB2IP, FASLG, FGA, FGB, FGG, GAS6, GATA3, GPER1, HIPK1, EALSE
7 s_09.06.2014_15h00 1 - 3 7 69471175596} 987788470238} THBS1] ICAML, KDR, KRIT1, MAPK7, MEN1, NFE2L2, PRKCI, RAMP2, RGCC, SCG2, SEMASA, SERPINEL, TEK, THBSL, TNFAIP3, TNIP2]
GO0:200035 | GO_BiologicalProces eaulation of endothelial cell abontotic brocess 678 ([)S‘r %i 0.00146334 | 0.03219368 | {Group1=0.00330124 | {Group1=0.013204 | [GATA3, NFE2L2, [AKR1C3, ANGPT1, ANGPTL4, ANO6, CD248, CD40, CDA40LG, COL18AL, FASLG, FGA, FGB, FGG, GAS6, GATAS, GPERL, ICAML, KDR, KRITL, MAPK7, | _, <
1 s 09.06.2014_15h00 9 poptotic p [6,7,8] 1]'0 . 9 4 69471175596} 987788470238} THBS1] MEN1, NFE2L2, PRKCI, RAMP2, RGCC, SCG2, SEMASA, SERPINEL, TEK, THBSL, TNFAIP3, TNIP2]
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Symbol Module Degree Betweenness centrality Closeness centrali
CYP4Z1 M-324 17 0.0012418 0.1996039
PLAG1 M-324 13 0.0017248 0.2047938
SLITRK6 M-324 12 0.0010702 0.1945492
CABYR M-119 10 0.0004896 0.1528732
GLI3 M-324 10 0.0010599 0.1782193
ME1 M-119 9 0.0012367 0.1706898
MUCL1 M-119 9 0.0011892 0.1682618
LOC285812 M-324 9 0.0005901 0.1975947
PRKAR2B M-324 8 0.0006437 0.1840206
TLR5 M-324 8 0.0011132 0.1881514
CYP1B1 M-119 7 0.000711 0.1609168
AKR1B10 M-119 7 0.0007945 0.1710113
LOC344887 M-119 7 0.0006238 0.1598496
AKR1C3 M-119 6 0.0005033 0.1557208
THSD7A M-324 6 0.0004643 0.1729992
PRDM11 M-324 6 0.0002359 0.1905435
TXNRD1 M-119 5 0.0003464 0.1475134
ADH7 M-119 5 0.000362 0.1461273
SLC7A11 M-119 5 0.0003869 0.1485458
NROB1 M-119 5 0.0003833 0.1765866
GMNN M-324 5 0.0001287 0.1852431
CBR1 M-119 4 0.0003085 0.1578798
EGF M-242 4 0.0001731 0.1494686
GPX2 M-119 3 9.231E-05 0.1538878
ST3GAL4-AS1 M-119 3 0.0004247 0.1625249
UCHL1 M-242 3 0.0001562 0.149542
Cé6orfl164 M-242 3 0.0002955 0.1533917
AADAT M-324 3 0.0004683 0.1806544
ZNF211 M-324 3 4.404E-05 0.1797183
SCGB1Al M-324 3 0.0001238 0.1386749
USP27X M-324 3 0.0001216 0.161769
KCNA1 M-324 3 0.000165 0.1709337
CBR3 M-119 2 0.0001129 0.1612655
CYP1A1l M-119 2 0.0002083 0.1660547
CYP4F3 M-119 2 2.231E-05 0.1296364

SPP1 M-119 2 3.926E-05 0.15513

AKR1C1 M-119 2 1.585E-05 0.1516541
HS3ST3Al M-119 2 4.292E-05 0.1512098
SFRP2 M-119 2 0.0001563 0.1386163
LINC00930 M-242 2 4.763E-05 0.1432713
JAKMIP3 M-242 2 0.0000396 0.1505942
ZNF419 M-324 2 0.0000704 0.1661539
SCGB3Al M-324 2 7.243E-05 0.1402323
GRM1 M-119 1 0 0.1285518
ABCC3 M-119 1 0 0.1441783
FTL M-119 1 0 0.1427249
LHX6 M-119 1 0 0.1217422
AHRR M-119 1 0 0.1386133
GAD1 M-119 1 0 0.1378208
FTH1P5 M-119 1 0 0.1377036



http://ncmbjpiau.ir/article-1-1699-en.html

A

[ Downloaded from ncmbjpiau.ir on 2025-12-16 ]

NCMBJ, volume & issue, 14/56, September 2024-1F+¥ 554 (\F/08 o,lei 50593 ¢ 550 5 ol (658555 50 (slao 3l anlihad

Research Article- _ia 3 4lla

CLIP4 M-119 1 0 0.1458044
RNF175 M-119 1 0 0.1440291
DNHD1 M-242 1 0 0.1414379
C4orf48 M-242 1 0 0.1441783
PRKCA M-324 1 0 0.1492125
CYB5A M-324 1 0 0.1603202
PIEZO2 M-324 1 0 0.1591599

LOC100507560 M-324 1 0 0.1459823
PRDM16 M-324 1 0 0.171642
NRG1 M-119
HTR2B M-119
RPSA M-119
LOC652993 M-119
LINCO00639 M-119
LINC00942 M-119
CDRT1 M-119
TRIM9 M-119
ADD3-AS1 M-119
CACNA2D3 M-119
PLEKHASP1 M-119
BACH?2 M-119
SAMD5 M-119
ANKDD1A M-119
LINCO00589 M-119
TMCC3 M-119
RIMKLA M-119
LOC100652994 M-119
REEP1 M-242
CLEC11A M-242
TMEM74B M-242
KANK1 M-324
ZSCAN4 M-324
LOC338667 M-324
NXN M-324
GFOD1 M-324
THSD4 M-324
PAPLN M-324
PRKAG2-AS1 M-324
GPR115 M-324
RASSF10 M-324
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