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Displaying only results for FDR P < 0.05, click here to display all results 

Homo sapiens (REF) upload_1 (  Hierarchy  NEW! )

GO biological process complete # # expected Fold Enrichment +/- raw P value FDR

SRP-dependent cotranslational protein targeting to membrane 96 56 6.67 8.40 + 4.89E-28 3.35E-25

protein targeting to ER 111 60 7.71 7.78 + 1.32E-28 9.93E-26

protein targeting 370 85 25.71 3.31 + 5.87E-19 1.30E-16

intracellular protein transport 974 153 67.68 2.26 + 1.28E-18 2.72E-16

cellular protein localization 1643 215 114.16 1.88 + 1.72E-17 3.40E-15

cellular macromolecule localization 1649 217 114.58 1.89 + 8.10E-18 1.64E-15

cellular localization 3006 340 208.87 1.63 + 1.53E-18 3.21E-16

cellular process 15487 1222 1076.08 1.14 + 5.55E-20 1.39E-17

localization 5805 487 403.35 1.21 + 3.10E-06 2.22E-04

macromolecule localization 2553 285 177.39 1.61 + 1.14E-14 1.94E-12

protein localization 2161 256 150.15 1.70 + 6.97E-16 1.28E-13

intracellular transport 1500 214 104.22 2.05 + 2.34E-21 6.82E-19

establishment of localization in cell 2365 276 164.33 1.68 + 1.91E-16 3.59E-14

establishment of localization 4653 399 323.30 1.23 + 7.02E-06 4.75E-04

transport 4502 382 312.81 1.22 + 2.89E-05 1.77E-03

protein transport 1464 192 101.72 1.89 + 1.03E-15 1.86E-13

establishment of protein localization 1559 198 108.32 1.83 + 6.27E-15 1.09E-12

peptide transport 1493 193 103.74 1.86 + 2.89E-15 5.06E-13

amide transport 1527 195 106.10 1.84 + 7.67E-15 1.31E-12

nitrogen compound transport 1802 205 125.21 1.64 + 3.04E-11 3.99E-09

organic substance transport 2171 218 150.85 1.45 + 1.52E-07 1.38E-05

anion transport 2288 223 158.98 1.40 + 8.72E-07 7.05E-05

ion transport 2882 262 200.25 1.31 + 1.17E-05 7.67E-04

establishment of protein localization to endoplasmic reticulum 115 60 7.99 7.51 + 5.60E-28 3.68E-25

protein localization to endoplasmic reticulum 142 61 9.87 6.18 + 6.48E-25 2.62E-22

protein localization to organelle 791 134 54.96 2.44 + 1.10E-18 2.37E-16

establishment of protein localization to organelle 449 97 31.20 3.11 + 7.02E-20 1.70E-17

cotranslational protein targeting to membrane 101 57 7.02 8.12 + 5.82E-28 3.67E-25

protein targeting to membrane 183 63 12.72 4.95 + 1.39E-21 4.15E-19

establishment of protein localization to membrane 307 71 21.33 3.33 + 3.65E-16 6.77E-14

protein localization to membrane 537 85 37.31 2.28 + 8.39E-11 1.04E-08

maturation of LSU-rRNA from tricistronic rRNA transcript (SSU-rRNA, 5.8S rRNA, LSU-rRNA) 15 8 1.04 7.68 + 6.32E-05 3.64E-03

maturation of LSU-rRNA 28 16 1.95 8.22 + 6.79E-09 7.29E-07

rRNA processing 260 80 18.07 4.43 + 1.80E-24 6.62E-22

ncRNA processing 432 95 30.02 3.16 + 6.09E-20 1.50E-17

RNA processing 923 218 64.13 3.40 + 8.25E-50 3.25E-46

gene expression 2187 364 151.96 2.40 + 1.39E-51 1.10E-47

macromolecule metabolic process 6194 656 430.38 1.52 + 1.64E-33 1.72E-30

organic substance metabolic process 7879 756 547.46 1.38 + 5.21E-27 2.74E-24

metabolic process 8334 816 579.07 1.41 + 5.04E-34 5.67E-31

RNA metabolic process 1599 296 111.10 2.66 + 4.69E-49 1.48E-45

nucleic acid metabolic process 2232 362 155.09 2.33 + 6.55E-49 1.72E-45

nucleobase-containing compound metabolic process 2720 413 188.99 2.19 + 4.70E-50 2.47E-46

heterocycle metabolic process 2904 421 201.78 2.09 + 1.85E-46 3.65E-43

cellular metabolic process 7571 781 526.05 1.48 + 9.19E-40 1.32E-36

primary metabolic process 7365 725 511.74 1.42 + 1.20E-28 9.49E-26

cellular aromatic compound metabolic process 2949 422 204.91 2.06 + 3.63E-45 6.35E-42

cellular nitrogen compound metabolic process 3407 468 236.73 1.98 + 8.49E-47 1.91E-43

nitrogen compound metabolic process 6898 701 479.29 1.46 + 2.36E-31 1.96E-28

organic cyclic compound metabolic process 3190 435 221.65 1.96 + 5.26E-42 8.29E-39

ncRNA metabolic process 517 104 35.92 2.90 + 2.71E-19 6.19E-17

rRNA metabolic process 270 80 18.76 4.26 + 1.33E-23 4.48E-21

ribosome biogenesis 332 93 23.07 4.03 + 9.01E-26 4.06E-23

ribonucleoprotein complex biogenesis 465 125 32.31 3.87 + 6.44E-33 5.65E-30

cellular component biogenesis 2701 375 187.67 2.00 + 7.87E-37 9.54E-34

cellular component organization or biogenesis 6000 660 416.90 1.58 + 4.50E-39 5.91E-36

ribosomal large subunit biogenesis 72 26 5.00 5.20 + 4.35E-10 5.24E-08

viral transcription 116 60 8.06 7.44 + 7.97E-28 4.83E-25

viral process 849 153 58.99 2.59 + 1.06E-23 3.63E-21

biological process involved in symbiotic interaction 937 164 65.11 2.52 + 3.30E-24 1.18E-21

biological process involved in interspecies interaction between organisms 2118 224 147.16 1.52 + 1.79E-09 2.02E-07

viral gene expression 172 66 11.95 5.52 + 1.18E-24 4.45E-22

nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 120 59 8.34 7.08 + 1.69E-26 8.62E-24

nuclear-transcribed mRNA catabolic process 196 71 13.62 5.21 + 3.17E-25 1.35E-22

mRNA catabolic process 216 74 15.01 4.93 + 4.95E-25 2.06E-22

negative regulation of gene expression 2034 256 141.33 1.81 + 7.10E-19 1.55E-16

negative regulation of macromolecule metabolic process 2862 326 198.86 1.64 + 3.59E-18 7.34E-16

negative regulation of metabolic process 3105 343 215.74 1.59 + 2.26E-17 4.34E-15

negative regulation of biological process 5544 518 385.21 1.34 + 1.36E-13 2.12E-11

regulation of biological process 11860 915 824.07 1.11 + 2.44E-06 1.76E-04

biological regulation 12576 947 873.82 1.08 + 1.18E-04 6.38E-03

regulation of metabolic process 6854 653 476.24 1.37 + 1.04E-20 2.94E-18

regulation of macromolecule metabolic process 6308 611 438.30 1.39 + 1.97E-20 5.17E-18

regulation of gene expression 4880 496 339.08 1.46 + 2.43E-19 5.73E-17

RNA catabolic process 246 77 17.09 4.50 + 5.63E-24 1.97E-21

cellular macromolecule catabolic process 912 137 63.37 2.16 + 2.58E-15 4.62E-13

macromolecule catabolic process 1046 148 72.68 2.04 + 1.83E-14 3.00E-12

organic substance catabolic process 1762 183 122.43 1.49 + 2.27E-07 1.94E-05

catabolic process 2085 210 144.87 1.45 + 1.92E-07 1.72E-05

cellular macromolecule metabolic process 4964 507 344.91 1.47 + 2.77E-20 7.16E-18

cellular catabolic process 1798 198 124.93 1.58 + 8.89E-10 1.03E-07

nucleobase-containing compound catabolic process 375 89 26.06 3.42 + 1.38E-20 3.82E-18

cellular nitrogen compound catabolic process 425 92 29.53 3.12 + 5.85E-19 1.32E-16

heterocycle catabolic process 419 92 29.11 3.16 + 2.62E-19 6.08E-17

aromatic compound catabolic process 441 91 30.64 2.97 + 1.29E-17 2.57E-15

organic cyclic compound catabolic process 469 94 32.59 2.88 + 1.89E-17 3.68E-15

mRNA metabolic process 694 195 48.22 4.04 + 5.04E-54 7.94E-50

histone H4-K16 acetylation 15 7 1.04 6.72 + 3.45E-04 1.69E-02

histone H4 acetylation 55 14 3.82 3.66 + 1.18E-04 6.41E-03

histone acetylation 109 22 7.57 2.90 + 3.61E-05 2.18E-03

internal peptidyl-lysine acetylation 115 23 7.99 2.88 + 2.74E-05 1.69E-03

peptidyl-lysine acetylation 118 24 8.20 2.93 + 1.46E-05 9.38E-04

protein acetylation 137 25 9.52 2.63 + 6.58E-05 3.77E-03

protein acylation 177 29 12.30 2.36 + 8.41E-05 4.75E-03

protein metabolic process 4219 380 293.15 1.30 + 1.02E-07 9.83E-06

organonitrogen compound metabolic process 5254 452 365.06 1.24 + 6.76E-07 5.58E-05

cellular protein metabolic process 3644 357 253.20 1.41 + 3.64E-11 4.71E-09

peptidyl-lysine modification 303 44 21.05 2.09 + 2.22E-05 1.40E-03

internal protein amino acid acetylation 117 23 8.13 2.83 + 3.47E-05 2.12E-03

histone modification 356 48 24.74 1.94 + 5.67E-05 3.31E-03

covalent chromatin modification 360 49 25.01 1.96 + 4.01E-05 2.40E-03

chromatin organization 697 103 48.43 2.13 + 2.27E-11 3.03E-09

cellular component organization 5776 589 401.33 1.47 + 1.10E-24 4.24E-22

chromosome organization 1061 156 73.72 2.12 + 1.26E-16 2.40E-14

organelle organization 3574 403 248.33 1.62 + 2.77E-22 8.56E-20

translational initiation 143 66 9.94 6.64 + 2.94E-28 2.11E-25

translation 384 101 26.68 3.79 + 4.16E-26 1.99E-23

peptide biosynthetic process 409 102 28.42 3.59 + 7.71E-25 3.04E-22

peptide metabolic process 537 115 37.31 3.08 + 3.95E-23 1.30E-20

cellular amide metabolic process 808 124 56.14 2.21 + 1.53E-14 2.54E-12

amide biosynthetic process 528 108 36.69 2.94 + 1.81E-20 4.85E-18

cellular nitrogen compound biosynthetic process 1575 225 109.44 2.06 + 2.01E-22 6.35E-20

cellular biosynthetic process 2709 322 188.23 1.71 + 1.56E-20 4.25E-18

biosynthetic process 2862 332 198.86 1.67 + 1.08E-19 2.58E-17

organonitrogen compound biosynthetic process 1380 180 95.89 1.88 + 1.37E-14 2.31E-12

organic substance biosynthetic process 2804 328 194.83 1.68 + 5.53E-20 1.41E-17

cellular macromolecule biosynthetic process 1655 244 114.99 2.12 + 2.67E-26 1.31E-23

macromolecule biosynthetic process 1696 247 117.84 2.10 + 8.35E-26 3.87E-23

mitochondrial ATP synthesis coupled proton transport 19 8 1.32 6.06 + 2.27E-04 1.17E-02

ATP synthesis coupled proton transport 24 9 1.67 5.40 + 1.87E-04 9.81E-03

organic cyclic compound biosynthetic process 1222 132 84.91 1.55 + 2.12E-06 1.59E-04

heterocycle biosynthetic process 1076 124 74.76 1.66 + 2.54E-07 2.14E-05

aromatic compound biosynthetic process 1086 125 75.46 1.66 + 2.10E-07 1.84E-05

nucleobase-containing compound biosynthetic process 1003 120 69.69 1.72 + 5.29E-08 5.32E-06

ribonucleotide biosynthetic process 164 25 11.40 2.19 + 8.53E-04 3.62E-02

ribose phosphate biosynthetic process 171 26 11.88 2.19 + 6.38E-04 2.80E-02

ATP metabolic process 206 52 14.31 3.63 + 1.92E-13 2.98E-11

ribonucleoside triphosphate biosynthetic process 53 12 3.68 3.26 + 8.74E-04 3.70E-02

energy coupled proton transport, down electrochemical gradient 24 9 1.67 5.40 + 1.87E-04 9.77E-03

oxidative phosphorylation 120 41 8.34 4.92 + 1.98E-14 3.21E-12

generation of precursor metabolites and energy 402 68 27.93 2.43 + 5.09E-10 6.08E-08

mitochondrial transport 229 35 15.91 2.20 + 6.95E-05 3.97E-03

mitochondrial electron transport, cytochrome c to oxygen 20 8 1.39 5.76 + 2.99E-04 1.50E-02

mitochondrial ATP synthesis coupled electron transport 89 32 6.18 5.17 + 4.75E-12 6.81E-10

ATP synthesis coupled electron transport 90 32 6.25 5.12 + 6.05E-12 8.51E-10

respiratory electron transport chain 108 33 7.50 4.40 + 7.99E-11 1.01E-08

electron transport chain 170 36 11.81 3.05 + 4.97E-08 5.03E-06

cellular respiration 157 37 10.91 3.39 + 2.85E-09 3.14E-07

energy derivation by oxidation of organic compounds 227 45 15.77 2.85 + 6.46E-09 6.98E-07

aerobic electron transport chain 20 8 1.39 5.76 + 2.99E-04 1.50E-02

aerobic respiration 77 17 5.35 3.18 + 1.06E-04 5.84E-03

mitochondrial electron transport, NADH to ubiquinone 49 19 3.40 5.58 + 3.84E-08 3.96E-06

cytoplasmic translation 75 29 5.21 5.56 + 1.14E-11 1.56E-09

ribosomal small subunit assembly 21 8 1.46 5.48 + 3.90E-04 1.89E-02

ribosome assembly 64 16 4.45 3.60 + 4.75E-05 2.79E-03

cellular component assembly 2438 299 169.40 1.77 + 1.01E-20 2.89E-18

ribosomal small subunit biogenesis 75 17 5.21 3.26 + 7.99E-05 4.53E-03

ribonucleoprotein complex assembly 190 49 13.20 3.71 + 4.88E-13 7.20E-11

ribonucleoprotein complex subunit organization 197 50 13.69 3.65 + 4.71E-13 7.00E-11

protein-containing complex subunit organization 1582 235 109.92 2.14 + 1.11E-25 4.85E-23

cellular protein-containing complex assembly 860 151 59.76 2.53 + 1.86E-22 6.00E-20

protein-containing complex assembly 1338 199 92.97 2.14 + 1.13E-21 3.44E-19

mRNA cleavage 22 8 1.53 5.23 + 5.02E-04 2.31E-02

mitotic chromosome condensation 28 9 1.95 4.63 + 4.75E-04 2.21E-02

mitotic cell cycle process 688 94 47.80 1.97 + 8.21E-09 8.69E-07

mitotic cell cycle 764 105 53.08 1.98 + 6.08E-10 7.15E-08

cell cycle 1391 154 96.65 1.59 + 7.32E-08 7.17E-06

cell cycle process 1071 122 74.42 1.64 + 4.68E-07 3.93E-05

chromosome condensation 53 12 3.68 3.26 + 8.74E-04 3.69E-02

DNA packaging 201 31 13.97 2.22 + 1.31E-04 7.03E-03

DNA conformation change 313 52 21.75 2.39 + 8.56E-08 8.28E-06

sister chromatid segregation 149 24 10.35 2.32 + 4.67E-04 2.20E-02

ribosomal large subunit assembly 28 9 1.95 4.63 + 4.75E-04 2.21E-02

mitochondrial respiratory chain complex I assembly 66 21 4.59 4.58 + 1.21E-07 1.13E-05

NADH dehydrogenase complex assembly 66 21 4.59 4.58 + 1.21E-07 1.13E-05

mitochondrial respiratory chain complex assembly 101 27 7.02 3.85 + 4.36E-08 4.46E-06

mitochondrion organization 457 83 31.75 2.61 + 2.63E-13 3.95E-11

7-methylguanosine mRNA capping 34 10 2.36 4.23 + 4.21E-04 2.01E-02

7-methylguanosine RNA capping 35 10 2.43 4.11 + 5.10E-04 2.33E-02

RNA capping 35 10 2.43 4.11 + 5.10E-04 2.34E-02

mRNA processing 486 128 33.77 3.79 + 5.90E-33 5.47E-30

cristae formation 31 9 2.15 4.18 + 8.76E-04 3.69E-02

inner mitochondrial membrane organization 52 13 3.61 3.60 + 2.39E-04 1.22E-02

mitochondrial membrane organization 140 28 9.73 2.88 + 3.87E-06 2.74E-04

maturation of 5.8S rRNA 35 10 2.43 4.11 + 5.10E-04 2.34E-02

positive regulation of mRNA catabolic process 53 15 3.68 4.07 + 2.43E-05 1.52E-03

regulation of mRNA catabolic process 214 47 14.87 3.16 + 1.66E-10 2.03E-08

regulation of cellular catabolic process 855 113 59.41 1.90 + 1.25E-09 1.43E-07

regulation of catabolic process 1021 134 70.94 1.89 + 3.40E-11 4.43E-09

regulation of cellular metabolic process 6110 557 424.54 1.31 + 5.21E-13 7.61E-11

regulation of mRNA metabolic process 341 80 23.69 3.38 + 2.29E-18 4.74E-16

regulation of RNA metabolic process 3738 367 259.73 1.41 + 1.33E-11 1.81E-09

regulation of nucleobase-containing compound metabolic process 4007 390 278.42 1.40 + 6.66E-12 9.21E-10

regulation of nitrogen compound metabolic process 5692 532 395.50 1.35 + 4.21E-14 6.77E-12

regulation of primary metabolic process 5895 543 409.60 1.33 + 2.38E-13 3.64E-11

positive regulation of mRNA metabolic process 85 22 5.91 3.72 + 1.20E-06 9.45E-05

positive regulation of RNA metabolic process 1719 180 119.44 1.51 + 1.68E-07 1.52E-05

positive regulation of nucleobase-containing compound metabolic process 1892 189 131.46 1.44 + 1.72E-06 1.32E-04

positive regulation of nitrogen compound metabolic process 3059 289 212.55 1.36 + 1.69E-07 1.53E-05

positive regulation of metabolic process 3720 340 258.48 1.32 + 2.06E-07 1.83E-05

positive regulation of biological process 6245 522 433.92 1.20 + 1.54E-06 1.19E-04

positive regulation of cellular metabolic process 3239 305 225.06 1.36 + 7.86E-08 7.66E-06

positive regulation of cellular process 5657 486 393.06 1.24 + 2.10E-07 1.85E-05

positive regulation of macromolecule metabolic process 3432 317 238.47 1.33 + 2.27E-07 1.94E-05

positive regulation of cellular catabolic process 390 47 27.10 1.73 + 7.70E-04 3.28E-02

positive regulation of catabolic process 460 54 31.96 1.69 + 5.25E-04 2.37E-02

spliceosomal snRNP assembly 39 11 2.71 4.06 + 2.97E-04 1.50E-02

mRNA splicing, via spliceosome 302 92 20.98 4.38 + 1.02E-27 5.95E-25

RNA splicing, via transesterification reactions with bulged adenosine as nucleophile 302 92 20.98 4.38 + 1.02E-27 5.74E-25

RNA splicing, via transesterification reactions 305 92 21.19 4.34 + 1.86E-27 1.01E-24

RNA splicing 407 117 28.28 4.14 + 4.39E-33 4.33E-30

mRNA splice site selection 32 9 2.22 4.05 + 1.06E-03 4.33E-02

spliceosomal complex assembly 57 17 3.96 4.29 + 3.95E-06 2.78E-04

regulation of alternative mRNA splicing, via spliceosome 58 16 4.03 3.97 + 1.72E-05 1.09E-03

regulation of mRNA splicing, via spliceosome 103 29 7.16 4.05 + 5.25E-09 5.71E-07

regulation of mRNA processing 142 38 9.87 3.85 + 8.09E-11 1.01E-08

regulation of RNA splicing 149 35 10.35 3.38 + 8.14E-09 8.67E-07

Wnt signaling pathway, calcium modulating pathway 37 10 2.57 3.89 + 7.35E-04 3.16E-02

non-canonical Wnt signaling pathway 135 28 9.38 2.99 + 2.10E-06 1.58E-04

Wnt signaling pathway 349 52 24.25 2.14 + 1.80E-06 1.37E-04

cell surface receptor signaling pathway involved in cell-cell signaling 419 54 29.11 1.85 + 6.18E-05 3.57E-03

cell-cell signaling by wnt 349 52 24.25 2.14 + 1.80E-06 1.38E-04

RNA destabilization 37 10 2.57 3.89 + 7.35E-04 3.15E-02

regulation of RNA stability 202 43 14.04 3.06 + 2.24E-09 2.50E-07

posttranscriptional regulation of gene expression 554 99 38.49 2.57 + 2.68E-15 4.75E-13

negative regulation of DNA binding 55 14 3.82 3.66 + 1.18E-04 6.39E-03

regulation of DNA binding 123 24 8.55 2.81 + 2.63E-05 1.63E-03

regulation of binding 366 45 25.43 1.77 + 5.54E-04 2.47E-02

negative regulation of binding 163 26 11.33 2.30 + 2.77E-04 1.41E-02

termination of RNA polymerase II transcription 40 10 2.78 3.60 + 1.22E-03 4.90E-02

transcription by RNA polymerase II 406 50 28.21 1.77 + 3.34E-04 1.65E-02

transcription, DNA-templated 553 72 38.42 1.87 + 2.14E-06 1.59E-04

nucleic acid-templated transcription 554 72 38.49 1.87 + 2.21E-06 1.63E-04

RNA biosynthetic process 566 74 39.33 1.88 + 1.26E-06 9.86E-05

DNA-templated transcription, termination 79 18 5.49 3.28 + 4.70E-05 2.76E-03

mRNA export from nucleus 111 27 7.71 3.50 + 2.22E-07 1.93E-05

mRNA-containing ribonucleoprotein complex export from nucleus 111 27 7.71 3.50 + 2.22E-07 1.92E-05

ribonucleoprotein complex export from nucleus 127 28 8.82 3.17 + 7.43E-07 6.07E-05

protein export from nucleus 152 30 10.56 2.84 + 2.24E-06 1.65E-04

nuclear export 166 30 11.53 2.60 + 1.22E-05 7.89E-04

nucleocytoplasmic transport 259 46 18.00 2.56 + 1.05E-07 1.01E-05

nuclear transport 262 46 18.20 2.53 + 1.29E-07 1.19E-05

ribonucleoprotein complex localization 128 28 8.89 3.15 + 8.50E-07 6.91E-05

RNA export from nucleus 135 28 9.38 2.99 + 2.10E-06 1.59E-04

RNA transport 201 39 13.97 2.79 + 1.06E-07 1.00E-05

establishment of RNA localization 203 39 14.11 2.76 + 2.12E-07 1.85E-05

RNA localization 222 45 15.43 2.92 + 3.57E-09 3.91E-07

nucleic acid transport 201 39 13.97 2.79 + 1.06E-07 9.96E-06

nucleobase-containing compound transport 253 41 17.58 2.33 + 3.69E-06 2.64E-04

protein-containing complex localization 260 37 18.07 2.05 + 1.28E-04 6.87E-03

mRNA transport 159 35 11.05 3.17 + 3.33E-08 3.45E-06

establishment of spindle localization 50 12 3.47 3.45 + 5.61E-04 2.50E-02

establishment of organelle localization 397 51 27.58 1.85 + 9.26E-05 5.22E-03

organelle localization 616 77 42.80 1.80 + 4.51E-06 3.11E-04

spindle localization 55 12 3.82 3.14 + 1.15E-03 4.67E-02

regulation of mitochondrial outer membrane permeabilization involved in apoptotic signaling pathway 46 11 3.20 3.44 + 9.67E-04 3.98E-02

regulation of mitochondrion organization 155 28 10.77 2.60 + 2.46E-05 1.54E-03

regulation of organelle organization 1190 116 82.68 1.40 + 6.14E-04 2.70E-02

regulation of cellular component organization 2363 222 164.19 1.35 + 9.57E-06 6.32E-04

mRNA 3'-end processing 90 20 6.25 3.20 + 2.48E-05 1.54E-03

RNA 3'-end processing 142 26 9.87 2.64 + 4.43E-05 2.65E-03

ATP-dependent chromatin remodeling 77 17 5.35 3.18 + 1.06E-04 5.86E-03

chromatin remodeling 172 31 11.95 2.59 + 8.91E-06 5.91E-04

regulation of mRNA stability 192 42 13.34 3.15 + 1.71E-09 1.94E-07

regulation of cellular amino acid metabolic process 65 14 4.52 3.10 + 5.18E-04 2.36E-02

pre-replicative complex assembly 65 14 4.52 3.10 + 5.18E-04 2.35E-02

protein-DNA complex assembly 255 41 17.72 2.31 + 4.22E-06 2.92E-04

protein-DNA complex subunit organization 295 51 20.50 2.49 + 5.62E-08 5.61E-06

DNA-dependent DNA replication 194 34 13.48 2.52 + 5.14E-06 3.51E-04

DNA replication 271 45 18.83 2.39 + 7.29E-07 5.99E-05

mitotic S phase 65 14 4.52 3.10 + 5.18E-04 2.34E-02

S phase 65 14 4.52 3.10 + 5.18E-04 2.36E-02

cell cycle phase 257 42 17.86 2.35 + 2.39E-06 1.73E-04

biological phase 257 42 17.86 2.35 + 2.39E-06 1.75E-04

interphase 79 16 5.49 2.91 + 3.88E-04 1.88E-02

mitotic interphase 79 16 5.49 2.91 + 3.88E-04 1.89E-02

mitotic cell cycle phase 257 42 17.86 2.35 + 2.39E-06 1.74E-04

regulation of hematopoietic stem cell differentiation 75 16 5.21 3.07 + 2.34E-04 1.20E-02

regulation of stem cell differentiation 113 20 7.85 2.55 + 5.00E-04 2.31E-02

regulation of developmental process 2441 216 169.61 1.27 + 4.14E-04 1.98E-02

regulation of hematopoietic progenitor cell differentiation 90 19 6.25 3.04 + 7.15E-05 4.07E-03

regulation of translational initiation 82 17 5.70 2.98 + 2.03E-04 1.06E-02

regulation of translation 376 66 26.13 2.53 + 2.45E-10 2.97E-08

regulation of cellular protein metabolic process 2447 221 170.02 1.30 + 1.13E-04 6.16E-03

regulation of protein metabolic process 2605 240 181.00 1.33 + 1.49E-05 9.57E-04

regulation of cellular amide metabolic process 440 72 30.57 2.36 + 5.24E-10 6.21E-08

regulation of cellular macromolecule biosynthetic process 3921 379 272.44 1.39 + 3.85E-11 4.93E-09

regulation of macromolecule biosynthetic process 3952 383 274.60 1.39 + 1.74E-11 2.35E-09

regulation of biosynthetic process 4197 401 291.62 1.38 + 2.98E-11 3.95E-09

regulation of cellular biosynthetic process 4113 390 285.78 1.36 + 1.65E-10 2.03E-08

negative regulation of translation 137 28 9.52 2.94 + 2.69E-06 1.94E-04

negative regulation of cellular amide metabolic process 159 30 11.05 2.72 + 7.83E-06 5.25E-04

negative regulation of cellular metabolic process 2582 248 179.40 1.38 + 4.71E-07 3.93E-05

negative regulation of cellular process 4912 434 341.30 1.27 + 6.73E-08 6.64E-06

negative regulation of nitrogen compound metabolic process 2392 238 166.20 1.43 + 6.18E-08 6.13E-06

negative regulation of cellular macromolecule biosynthetic process 1488 165 103.39 1.60 + 1.80E-08 1.88E-06

negative regulation of macromolecule biosynthetic process 1499 167 104.15 1.60 + 1.09E-08 1.15E-06

negative regulation of biosynthetic process 1589 170 110.41 1.54 + 1.05E-07 1.00E-05

negative regulation of cellular biosynthetic process 1557 167 108.18 1.54 + 1.38E-07 1.26E-05

transcription elongation from RNA polymerase II promoter 75 15 5.21 2.88 + 6.54E-04 2.85E-02

positive regulation of mitochondrion organization 85 17 5.91 2.88 + 2.94E-04 1.49E-02

regulation of transcription from RNA polymerase II promoter in response to hypoxia 78 15 5.42 2.77 + 9.29E-04 3.89E-02

regulation of transcription from RNA polymerase II promoter in response to stress 112 20 7.78 2.57 + 4.74E-04 2.22E-02

regulation of transcription by RNA polymerase II 2586 226 179.68 1.26 + 5.70E-04 2.53E-02

regulation of transcription, DNA-templated 3464 315 240.69 1.31 + 1.12E-06 8.99E-05

regulation of nucleic acid-templated transcription 3465 315 240.76 1.31 + 1.13E-06 8.97E-05

regulation of RNA biosynthetic process 3470 315 241.11 1.31 + 1.15E-06 9.12E-05

regulation of DNA-templated transcription in response to stress 118 21 8.20 2.56 + 3.37E-04 1.66E-02

cellular response to stress 1755 179 121.94 1.47 + 9.74E-07 7.84E-05

regulation of gene silencing by miRNA 94 18 6.53 2.76 + 3.15E-04 1.57E-02

regulation of posttranscriptional gene silencing 96 18 6.67 2.70 + 3.93E-04 1.90E-02

regulation of gene silencing 116 20 8.06 2.48 + 6.05E-04 2.67E-02

regulation of gene silencing by RNA 97 18 6.74 2.67 + 4.38E-04 2.07E-02

mitotic anaphase 157 30 10.91 2.75 + 3.96E-06 2.76E-04

anaphase 157 30 10.91 2.75 + 3.96E-06 2.77E-04

M phase 160 30 11.12 2.70 + 8.21E-06 5.48E-04

mitotic M phase 160 30 11.12 2.70 + 8.21E-06 5.46E-04

chromatin organization involved in regulation of transcription 89 17 6.18 2.75 + 4.68E-04 2.20E-02

Wnt signaling pathway, planar cell polarity pathway 97 18 6.74 2.67 + 4.38E-04 2.07E-02

import into nucleus 114 21 7.92 2.65 + 1.66E-04 8.80E-03

DNA duplex unwinding 106 19 7.37 2.58 + 6.70E-04 2.89E-02

DNA geometric change 113 22 7.85 2.80 + 5.78E-05 3.36E-03

cytokinesis 108 19 7.50 2.53 + 7.43E-04 3.18E-02

cell division 492 65 34.19 1.90 + 4.65E-06 3.19E-04

regulation of gene expression, epigenetic 171 29 11.88 2.44 + 6.12E-05 3.55E-03

translational elongation 125 21 8.69 2.42 + 5.50E-04 2.46E-02

mitotic prometaphase 167 28 11.60 2.41 + 9.34E-05 5.24E-03

pallium development 169 27 11.74 2.30 + 2.03E-04 1.06E-02

telencephalon development 252 36 17.51 2.06 + 1.56E-04 8.28E-03

forebrain development 380 48 26.40 1.82 + 2.18E-04 1.13E-02

developmental process 5733 459 398.35 1.15 + 6.56E-04 2.85E-02

brain development 745 90 51.76 1.74 + 1.97E-06 1.50E-04

central nervous system development 991 111 68.86 1.61 + 4.12E-06 2.86E-04

nervous system development 2189 211 152.10 1.39 + 3.84E-06 2.73E-04

head development 788 95 54.75 1.74 + 1.25E-06 9.79E-05

protein localization to nucleus 163 26 11.33 2.30 + 2.77E-04 1.41E-02

cellular protein complex disassembly 138 22 9.59 2.29 + 9.43E-04 3.92E-02

protein-containing complex disassembly 225 34 15.63 2.17 + 1.03E-04 5.76E-03

cellular component disassembly 400 48 27.79 1.73 + 6.42E-04 2.80E-02

negative regulation of protein-containing complex assembly 138 22 9.59 2.29 + 9.43E-04 3.91E-02

negative regulation of cellular component organization 718 79 49.89 1.58 + 1.76E-04 9.26E-03

mitotic spindle organization 164 26 11.40 2.28 + 2.95E-04 1.49E-02

spindle organization 225 31 15.63 1.98 + 7.88E-04 3.35E-02

microtubule cytoskeleton organization involved in mitosis 185 31 12.85 2.41 + 3.49E-05 2.12E-03

regulation of intrinsic apoptotic signaling pathway 158 25 10.98 2.28 + 4.03E-04 1.94E-02

regulation of apoptotic signaling pathway 347 42 24.11 1.74 + 1.19E-03 4.80E-02

regulation of apoptotic process 1479 138 102.77 1.34 + 9.34E-04 3.90E-02

regulation of programmed cell death 1517 141 105.41 1.34 + 8.92E-04 3.74E-02

regulation of cell death 1654 151 114.92 1.31 + 1.17E-03 4.73E-02

viral life cycle 225 35 15.63 2.24 + 3.87E-05 2.33E-03

protein import 155 24 10.77 2.23 + 6.64E-04 2.88E-02

gene silencing 150 23 10.42 2.21 + 9.62E-04 3.97E-02

organelle localization by membrane tethering 171 25 11.88 2.10 + 1.15E-03 4.67E-02

regulation of G2/M transition of mitotic cell cycle 203 29 14.11 2.06 + 6.83E-04 2.94E-02

regulation of cell cycle phase transition 462 59 32.10 1.84 + 3.00E-05 1.83E-03

regulation of cell cycle process 772 91 53.64 1.70 + 5.53E-06 3.76E-04

regulation of cell cycle 1198 135 83.24 1.62 + 2.09E-07 1.85E-05

regulation of mitotic cell cycle phase transition 424 56 29.46 1.90 + 2.07E-05 1.30E-03

regulation of mitotic cell cycle 590 69 40.99 1.68 + 1.04E-04 5.80E-03

regulation of proteolysis involved in cellular protein catabolic process 219 30 15.22 1.97 + 1.06E-03 4.32E-02

negative regulation of cell cycle process 335 44 23.28 1.89 + 1.96E-04 1.03E-02

negative regulation of organelle organization 332 41 23.07 1.78 + 9.37E-04 3.90E-02

DNA metabolic process 781 90 54.27 1.66 + 1.21E-05 7.86E-04

regulation of cellular response to stress 686 75 47.67 1.57 + 3.07E-04 1.53E-02

cellular response to DNA damage stimulus 787 83 54.68 1.52 + 4.27E-04 2.03E-02

regulation of protein localization 899 92 62.47 1.47 + 5.75E-04 2.55E-02

negative regulation of transcription, DNA-templated 1289 131 89.56 1.46 + 4.53E-05 2.70E-03

negative regulation of nucleic acid-templated transcription 1291 131 89.70 1.46 + 4.59E-05 2.72E-03

negative regulation of RNA biosynthetic process 1293 131 89.84 1.46 + 4.66E-05 2.76E-03

negative regulation of RNA metabolic process 1395 148 96.93 1.53 + 1.30E-06 1.01E-04

negative regulation of nucleobase-containing compound metabolic process 1515 160 105.27 1.52 + 6.57E-07 5.45E-05

generation of neurons 1249 121 86.78 1.39 + 5.36E-04 2.41E-02

neurogenesis 1369 132 95.12 1.39 + 3.32E-04 1.64E-02

positive regulation of transcription by RNA polymerase II 1207 116 83.87 1.38 + 1.01E-03 4.14E-02

positive regulation of transcription, DNA-templated 1623 156 112.77 1.38 + 1.07E-04 5.89E-03

positive regulation of nucleic acid-templated transcription 1623 156 112.77 1.38 + 1.07E-04 5.91E-03

positive regulation of RNA biosynthetic process 1624 156 112.84 1.38 + 1.08E-04 5.90E-03

positive regulation of cellular biosynthetic process 1957 190 135.98 1.40 + 7.49E-06 5.05E-04

positive regulation of biosynthetic process 1991 192 138.34 1.39 + 1.07E-05 7.01E-04

positive regulation of macromolecule biosynthetic process 1854 180 128.82 1.40 + 1.64E-05 1.05E-03

positive regulation of gene expression 2381 223 165.44 1.35 + 1.24E-05 7.99E-04

response to organic substance 2996 255 208.17 1.22 + 1.04E-03 4.26E-02

Unclassified 2746 100 190.80 .52 - 1.20E-13 1.91E-11

adaptive immune response 649 23 45.09 .51 - 5.86E-04 2.59E-02

G protein-coupled receptor signaling pathway 1329 33 92.34 .36 - 1.80E-12 2.61E-10

defense response to bacterium 345 7 23.97 .29 - 1.17E-04 6.35E-03

response to bacterium 718 28 49.89 .56 - 1.13E-03 4.59E-02

keratinization 226 3 15.70 .19 - 3.56E-04 1.74E-02

keratinocyte differentiation 268 5 18.62 .27 - 4.74E-04 2.21E-02

epidermal cell differentiation 316 6 21.96 .27 - 1.46E-04 7.78E-03

epidermis development 417 11 28.97 .38 - 3.23E-04 1.60E-02

detection of chemical stimulus involved in sensory perception of smell 441 1 30.64 .03 - 6.50E-12 9.08E-10

detection of chemical stimulus involved in sensory perception 486 1 33.77 .03 - 2.59E-13 3.93E-11

detection of stimulus involved in sensory perception 554 5 38.49 .13 - 4.83E-11 6.15E-09

sensory perception 973 24 67.61 .35 - 2.26E-09 2.51E-07

nervous system process 1380 47 95.89 .49 - 4.41E-08 4.49E-06

system process 2040 85 141.75 .60 - 2.48E-07 2.10E-05

detection of stimulus 718 22 49.89 .44 - 1.89E-05 1.20E-03

detection of chemical stimulus 522 3 36.27 .08 - 5.02E-12 7.13E-10

sensory perception of chemical stimulus 542 6 37.66 .16 - 6.49E-10 7.58E-08

sensory perception of smell 468 4 32.52 .12 - 1.20E-09 1.38E-07

B cell receptor signaling pathway 129 0 8.96 < 0.01 - 4.14E-04 1.99E-02
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Analysis Summary: Please report in publication 

Analysis Type: PANTHER Overrepresentation Test (Released 20210224)

Annotation Version and Release Date: GO Ontology database DOI: 10.5281/zenodo.4437524 Released 2021-01-01

Analyzed List: upload_1 (Homo sapiens) Change

Reference List: Homo sapiens (all genes in database) Change

Annotation Data Set: GO biological process complete

Test Type: Fisher's Exact Binomial 

Correction: Calculate False Discovery Rate Use the Bonferroni correction for multiple testing No correction

Results 
Reference list upload_1

Uniquely Mapped IDS: 20595 out of 20595 1164 out of 1241

Unmapped IDs: 0 63

Multiple mapping information: 0 105

Export  Table   XML with user input ids   JSON with user input ids  

Displaying only results for FDR P < 0.05, click here to display all results 

Homo sapiens (REF) upload_1 (  Hierarchy  NEW! )

GO biological process complete # # expected Fold Enrichment +/- raw P value FDR

mitochondrial electron transport, cytochrome c to oxygen 20 9 1.21 7.47 + 2.14E-05 1.29E-03

mitochondrial ATP synthesis coupled electron transport 89 35 5.36 6.53 + 1.05E-15 2.72E-13

ATP synthesis coupled electron transport 90 35 5.42 6.45 + 1.38E-15 3.52E-13

respiratory electron transport chain 108 37 6.51 5.69 + 5.62E-15 1.27E-12

electron transport chain 170 40 10.24 3.90 + 1.24E-11 2.00E-09

generation of precursor metabolites and energy 402 65 24.22 2.68 + 2.14E-11 3.21E-09

cellular metabolic process 7571 672 456.21 1.47 + 1.95E-33 4.40E-30

metabolic process 8334 688 502.18 1.37 + 6.77E-25 6.68E-22

cellular process 15487 1064 933.21 1.14 + 8.23E-19 3.61E-16

cellular respiration 157 41 9.46 4.33 + 3.97E-13 7.37E-11

energy derivation by oxidation of organic compounds 227 45 13.68 3.29 + 9.57E-11 1.28E-08

oxidative phosphorylation 120 44 7.23 6.09 + 1.88E-18 7.40E-16

phosphorylation 1023 99 61.64 1.61 + 1.14E-05 7.16E-04

ATP metabolic process 206 50 12.41 4.03 + 1.21E-14 2.62E-12

aerobic electron transport chain 20 9 1.21 7.47 + 2.14E-05 1.28E-03

aerobic respiration 77 19 4.64 4.09 + 1.62E-06 1.26E-04

mitochondrial electron transport, ubiquinol to cytochrome c 14 6 .84 7.11 + 6.47E-04 2.76E-02

mitochondrial electron transport, NADH to ubiquinone 49 21 2.95 7.11 + 1.58E-10 2.07E-08

mitochondrial ATP synthesis coupled proton transport 19 8 1.14 6.99 + 8.94E-05 4.80E-03

ATP synthesis coupled proton transport 24 9 1.45 6.22 + 6.69E-05 3.72E-03

ATP biosynthetic process 36 9 2.17 4.15 + 8.32E-04 3.45E-02

organic cyclic compound biosynthetic process 1222 104 73.63 1.41 + 7.47E-04 3.17E-02

organic cyclic compound metabolic process 3190 349 192.22 1.82 + 9.19E-28 1.11E-24

organic substance metabolic process 7879 628 474.77 1.32 + 1.24E-17 4.35E-15

organic substance biosynthetic process 2804 273 168.96 1.62 + 9.70E-15 2.12E-12

biosynthetic process 2862 276 172.46 1.60 + 1.65E-14 3.51E-12

heterocycle biosynthetic process 1076 98 64.84 1.51 + 1.24E-04 6.42E-03

heterocycle metabolic process 2904 341 174.99 1.95 + 2.96E-32 5.18E-29

cellular biosynthetic process 2709 269 163.24 1.65 + 1.46E-15 3.59E-13

cellular nitrogen compound biosynthetic process 1575 185 94.91 1.95 + 8.70E-17 2.75E-14

cellular nitrogen compound metabolic process 3407 382 205.30 1.86 + 6.71E-33 1.32E-29

nitrogen compound metabolic process 6898 585 415.66 1.41 + 5.91E-22 4.44E-19

organonitrogen compound metabolic process 5254 376 316.59 1.19 + 2.35E-04 1.13E-02

cellular aromatic compound metabolic process 2949 343 177.70 1.93 + 7.78E-32 1.23E-28

aromatic compound biosynthetic process 1086 99 65.44 1.51 + 1.03E-04 5.45E-03

organonitrogen compound biosynthetic process 1380 149 83.16 1.79 + 6.31E-11 8.81E-09

nucleobase-containing compound metabolic process 2720 337 163.90 2.06 + 4.25E-36 1.12E-32

primary metabolic process 7365 606 443.80 1.37 + 7.23E-20 3.68E-17

nucleobase-containing compound biosynthetic process 1003 96 60.44 1.59 + 2.35E-05 1.39E-03

purine ribonucleoside triphosphate biosynthetic process 47 10 2.83 3.53 + 1.27E-03 4.90E-02

energy coupled proton transport, down electrochemical gradient 24 9 1.45 6.22 + 6.69E-05 3.70E-03

proton transmembrane transport 134 22 8.07 2.72 + 7.42E-05 4.06E-03

ion transport 2882 220 173.66 1.27 + 3.67E-04 1.68E-02

establishment of localization 4653 337 280.38 1.20 + 2.55E-04 1.22E-02

localization 5805 422 349.79 1.21 + 1.41E-05 8.77E-04

intracellular transport 1500 168 90.39 1.86 + 1.40E-13 2.69E-11

establishment of localization in cell 2365 220 142.51 1.54 + 4.61E-10 5.63E-08

cellular localization 3006 276 181.13 1.52 + 3.69E-12 6.07E-10

mitochondrial transport 229 33 13.80 2.39 + 1.90E-05 1.16E-03

regulation of amyloid fibril formation 15 6 .90 6.64 + 8.63E-04 3.54E-02

regulation of protein metabolic process 2605 214 156.97 1.36 + 6.75E-06 4.51E-04

regulation of primary metabolic process 5895 478 355.22 1.35 + 3.89E-13 7.31E-11

regulation of metabolic process 6854 569 413.00 1.38 + 7.32E-19 3.30E-16

regulation of biological process 11860 784 714.65 1.10 + 1.04E-04 5.48E-03

regulation of macromolecule metabolic process 6308 539 380.10 1.42 + 4.00E-20 2.10E-17

regulation of nitrogen compound metabolic process 5692 470 342.98 1.37 + 3.90E-14 7.99E-12

regulation of cellular component organization 2363 207 142.39 1.45 + 1.30E-07 1.15E-05

SRP-dependent cotranslational protein targeting to membrane 96 38 5.78 6.57 + 5.25E-17 1.72E-14

protein targeting to ER 111 43 6.69 6.43 + 8.81E-19 3.75E-16

protein targeting 370 67 22.30 3.01 + 1.05E-13 2.08E-11

intracellular protein transport 974 120 58.69 2.04 + 2.61E-12 4.38E-10

cellular protein localization 1643 170 99.00 1.72 + 5.02E-11 7.13E-09

cellular macromolecule localization 1649 172 99.36 1.73 + 1.85E-11 2.84E-09

macromolecule localization 2553 228 153.84 1.48 + 6.14E-09 6.50E-07

protein localization 2161 210 130.22 1.61 + 3.57E-11 5.21E-09

protein transport 1464 155 88.22 1.76 + 9.54E-11 1.29E-08

establishment of protein localization 1559 161 93.94 1.71 + 2.21E-10 2.79E-08

peptide transport 1493 155 89.96 1.72 + 2.95E-10 3.66E-08

amide transport 1527 155 92.01 1.68 + 1.27E-09 1.42E-07

nitrogen compound transport 1802 163 108.58 1.50 + 6.56E-07 5.23E-05

organic substance transport 2171 174 130.82 1.33 + 2.24E-04 1.08E-02

anion transport 2288 179 137.87 1.30 + 5.24E-04 2.30E-02

establishment of protein localization to endoplasmic reticulum 115 43 6.93 6.21 + 2.55E-18 9.82E-16

protein localization to endoplasmic reticulum 142 43 8.56 5.03 + 1.38E-15 3.47E-13

protein localization to organelle 791 99 47.66 2.08 + 1.14E-10 1.51E-08

establishment of protein localization to organelle 449 72 27.06 2.66 + 3.64E-12 6.05E-10

cotranslational protein targeting to membrane 101 39 6.09 6.41 + 4.00E-17 1.34E-14

protein targeting to membrane 183 49 11.03 4.44 + 8.83E-16 2.40E-13

establishment of protein localization to membrane 307 61 18.50 3.30 + 4.00E-14 8.09E-12

protein localization to membrane 537 72 32.36 2.23 + 3.90E-09 4.22E-07

neuronal stem cell population maintenance 19 7 1.14 6.11 + 4.76E-04 2.10E-02

stem cell population maintenance 126 22 7.59 2.90 + 3.29E-05 1.91E-03

maintenance of cell number 128 23 7.71 2.98 + 1.47E-05 9.08E-04

release of cytochrome c from mitochondria 22 8 1.33 6.03 + 2.02E-04 9.98E-03

apoptotic process 912 95 54.95 1.73 + 1.24E-06 9.75E-05

programmed cell death 1044 97 62.91 1.54 + 7.47E-05 4.08E-03

cell death 1079 98 65.02 1.51 + 1.28E-04 6.60E-03

mitochondrion organization 457 80 27.54 2.91 + 2.08E-15 4.97E-13

organelle organization 3574 349 215.36 1.62 + 1.32E-19 6.53E-17

cellular component organization 5776 497 348.05 1.43 + 1.36E-18 5.63E-16

cellular component organization or biogenesis 6000 551 361.54 1.52 + 2.75E-28 3.61E-25

mitochondrial respiratory chain complex I assembly 66 23 3.98 5.78 + 5.86E-10 6.95E-08

NADH dehydrogenase complex assembly 66 23 3.98 5.78 + 5.86E-10 7.00E-08

cellular protein-containing complex assembly 860 132 51.82 2.55 + 3.36E-20 1.82E-17

protein-containing complex assembly 1338 160 80.62 1.98 + 3.94E-15 9.14E-13

cellular component assembly 2438 248 146.91 1.69 + 2.05E-15 4.98E-13

cellular component biogenesis 2701 308 162.76 1.89 + 9.25E-27 9.73E-24

protein-containing complex subunit organization 1582 194 95.33 2.04 + 1.97E-19 9.42E-17

mitochondrial respiratory chain complex assembly 101 29 6.09 4.77 + 1.66E-10 2.16E-08

translational initiation 143 47 8.62 5.45 + 4.60E-18 1.69E-15

translation 384 83 23.14 3.59 + 9.86E-21 5.76E-18

peptide biosynthetic process 409 85 24.65 3.45 + 2.87E-20 1.62E-17

peptide metabolic process 537 91 32.36 2.81 + 1.97E-16 5.75E-14

cellular amide metabolic process 808 102 48.69 2.09 + 3.85E-11 5.57E-09

amide biosynthetic process 528 93 31.82 2.92 + 6.92E-18 2.48E-15

gene expression 2187 297 131.78 2.25 + 9.25E-38 2.92E-34

macromolecule metabolic process 6194 550 373.23 1.47 + 1.48E-24 1.37E-21

cellular macromolecule biosynthetic process 1655 205 99.73 2.06 + 7.05E-21 4.45E-18

cellular macromolecule metabolic process 4964 433 299.12 1.45 + 1.68E-16 5.00E-14

macromolecule biosynthetic process 1696 208 102.20 2.04 + 7.24E-21 4.39E-18

cellular protein metabolic process 3644 310 219.58 1.41 + 5.31E-10 6.39E-08

protein metabolic process 4219 325 254.23 1.28 + 2.76E-06 2.03E-04

nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 120 39 7.23 5.39 + 4.32E-15 9.87E-13

nuclear-transcribed mRNA catabolic process 196 51 11.81 4.32 + 6.10E-16 1.69E-13

mRNA catabolic process 216 55 13.02 4.23 + 9.72E-17 3.00E-14

negative regulation of gene expression 2034 216 122.56 1.76 + 3.84E-15 9.04E-13

negative regulation of macromolecule metabolic process 2862 283 172.46 1.64 + 3.98E-16 1.12E-13

negative regulation of metabolic process 3105 299 187.10 1.60 + 9.53E-16 2.55E-13

negative regulation of biological process 5544 446 334.07 1.34 + 1.62E-11 2.56E-09

regulation of gene expression 4880 436 294.06 1.48 + 1.79E-18 7.22E-16

RNA catabolic process 246 57 14.82 3.85 + 9.59E-16 2.52E-13

RNA metabolic process 1599 254 96.35 2.64 + 4.47E-42 7.06E-38

nucleic acid metabolic process 2232 304 134.49 2.26 + 5.38E-39 2.12E-35

cellular macromolecule catabolic process 912 117 54.95 2.13 + 4.88E-13 8.95E-11

macromolecule catabolic process 1046 124 63.03 1.97 + 1.26E-11 2.00E-09

organic substance catabolic process 1762 150 106.17 1.41 + 4.21E-05 2.41E-03

catabolic process 2085 177 125.64 1.41 + 9.57E-06 6.21E-04

cellular catabolic process 1798 166 108.34 1.53 + 1.64E-07 1.41E-05

nucleobase-containing compound catabolic process 375 68 22.60 3.01 + 6.48E-14 1.29E-11

cellular nitrogen compound catabolic process 425 68 25.61 2.66 + 1.72E-11 2.65E-09

heterocycle catabolic process 419 69 25.25 2.73 + 2.59E-12 4.40E-10

aromatic compound catabolic process 441 69 26.57 2.60 + 2.05E-11 3.11E-09

organic cyclic compound catabolic process 469 70 28.26 2.48 + 9.18E-11 1.25E-08

mRNA metabolic process 694 157 41.82 3.75 + 7.84E-41 6.18E-37

mitotic chromosome condensation 28 9 1.69 5.33 + 1.76E-04 8.80E-03

mitotic cell cycle process 688 88 41.46 2.12 + 6.13E-10 7.21E-08

mitotic cell cycle 764 97 46.04 2.11 + 9.00E-11 1.23E-08

cell cycle 1391 137 83.82 1.63 + 8.18E-08 7.33E-06

cell cycle process 1071 109 64.54 1.69 + 5.29E-07 4.25E-05

chromosome condensation 53 14 3.19 4.38 + 1.96E-05 1.19E-03

DNA packaging 201 36 12.11 2.97 + 6.87E-08 6.34E-06

DNA conformation change 313 49 18.86 2.60 + 1.59E-08 1.62E-06

chromosome organization 1061 125 63.93 1.96 + 1.67E-11 2.61E-09

mitotic sister chromatid segregation 121 18 7.29 2.47 + 1.20E-03 4.67E-02

sister chromatid segregation 149 22 8.98 2.45 + 3.30E-04 1.54E-02

viral transcription 116 37 6.99 5.29 + 3.52E-14 7.30E-12

viral process 849 133 51.16 2.60 + 4.55E-21 2.99E-18

biological process involved in symbiotic interaction 937 144 56.46 2.55 + 3.82E-22 3.01E-19

biological process involved in interspecies interaction between organisms 2118 195 127.63 1.53 + 1.05E-08 1.09E-06

viral gene expression 172 42 10.36 4.05 + 1.36E-12 2.38E-10

negative regulation of mRNA splicing, via spliceosome 22 7 1.33 5.28 + 9.73E-04 3.93E-02

negative regulation of mRNA processing 31 9 1.87 4.82 + 3.31E-04 1.55E-02

regulation of mRNA processing 142 35 8.56 4.09 + 8.03E-11 1.11E-08

regulation of mRNA metabolic process 341 73 20.55 3.55 + 3.59E-18 1.35E-15

regulation of RNA metabolic process 3738 333 225.24 1.48 + 3.34E-13 6.36E-11

regulation of nucleobase-containing compound metabolic process 4007 354 241.45 1.47 + 1.15E-13 2.25E-11

regulation of cellular metabolic process 6110 499 368.17 1.36 + 1.80E-14 3.79E-12

negative regulation of RNA metabolic process 1395 130 84.06 1.55 + 3.03E-06 2.18E-04

negative regulation of nucleobase-containing compound metabolic process 1515 142 91.29 1.56 + 6.10E-07 4.88E-05

negative regulation of nitrogen compound metabolic process 2392 216 144.14 1.50 + 6.83E-09 7.18E-07

negative regulation of cellular metabolic process 2582 226 155.58 1.45 + 3.33E-08 3.22E-06

negative regulation of cellular process 4912 386 295.98 1.30 + 1.72E-08 1.73E-06

regulation of mRNA splicing, via spliceosome 103 28 6.21 4.51 + 9.69E-10 1.10E-07

regulation of RNA splicing 149 33 8.98 3.68 + 2.84E-09 3.09E-07

negative regulation of RNA splicing 26 10 1.57 6.38 + 2.21E-05 1.32E-03

forebrain regionalization 22 7 1.33 5.28 + 9.73E-04 3.92E-02

forebrain development 380 52 22.90 2.27 + 2.98E-07 2.43E-05

brain development 745 84 44.89 1.87 + 2.31E-07 1.94E-05

central nervous system development 991 97 59.72 1.62 + 1.11E-05 7.09E-04

nervous system development 2189 186 131.90 1.41 + 4.92E-06 3.39E-04

head development 788 89 47.48 1.87 + 9.39E-08 8.37E-06

tRNA aminoacylation for protein translation 46 14 2.77 5.05 + 5.04E-06 3.45E-04

tRNA aminoacylation 49 14 2.95 4.74 + 9.25E-06 6.06E-04

tRNA metabolic process 187 26 11.27 2.31 + 2.50E-04 1.20E-02

ncRNA metabolic process 517 89 31.15 2.86 + 1.26E-16 3.83E-14

amino acid activation 50 14 3.01 4.65 + 1.12E-05 7.11E-04

cristae formation 31 9 1.87 4.82 + 3.31E-04 1.54E-02

inner mitochondrial membrane organization 52 13 3.13 4.15 + 6.25E-05 3.50E-03

mitochondrial membrane organization 140 26 8.44 3.08 + 2.46E-06 1.83E-04

maturation of LSU-rRNA 28 8 1.69 4.74 + 7.72E-04 3.24E-02

rRNA processing 260 62 15.67 3.96 + 1.59E-17 5.46E-15

ncRNA processing 432 76 26.03 2.92 + 8.51E-15 1.89E-12

RNA processing 923 181 55.62 3.25 + 8.00E-40 4.21E-36

rRNA metabolic process 270 62 16.27 3.81 + 7.48E-17 2.41E-14

ribosome biogenesis 332 74 20.01 3.70 + 3.00E-19 1.39E-16

ribonucleoprotein complex biogenesis 465 96 28.02 3.43 + 1.37E-22 1.20E-19

ribosomal large subunit biogenesis 72 17 4.34 3.92 + 9.34E-06 6.08E-04

heterochromatin assembly 28 8 1.69 4.74 + 7.72E-04 3.23E-02

chromatin assembly 149 26 8.98 2.90 + 6.64E-06 4.46E-04

chromatin assembly or disassembly 169 29 10.18 2.85 + 2.68E-06 1.97E-04

chromatin organization 697 88 42.00 2.10 + 8.81E-10 1.03E-07

heterochromatin organization 39 10 2.35 4.26 + 3.65E-04 1.68E-02

chromatin remodeling 172 29 10.36 2.80 + 3.63E-06 2.59E-04

chromatin organization involved in negative regulation of transcription 77 18 4.64 3.88 + 5.79E-06 3.92E-04

chromatin organization involved in regulation of transcription 89 22 5.36 4.10 + 2.44E-07 2.03E-05

regulation of transcription, DNA-templated 3464 288 208.73 1.38 + 2.23E-08 2.22E-06

regulation of nucleic acid-templated transcription 3465 288 208.79 1.38 + 2.74E-08 2.68E-06

regulation of RNA biosynthetic process 3470 289 209.09 1.38 + 1.81E-08 1.82E-06

regulation of macromolecule biosynthetic process 3952 344 238.14 1.44 + 1.77E-12 3.06E-10

regulation of biosynthetic process 4197 354 252.90 1.40 + 3.85E-11 5.52E-09

regulation of cellular biosynthetic process 4113 349 247.84 1.41 + 2.76E-11 4.08E-09

regulation of cellular macromolecule biosynthetic process 3921 342 236.27 1.45 + 1.95E-12 3.34E-10

negative regulation of transcription, DNA-templated 1289 113 77.67 1.45 + 1.63E-04 8.27E-03

negative regulation of cellular macromolecule biosynthetic process 1488 142 89.66 1.58 + 2.67E-07 2.20E-05

negative regulation of macromolecule biosynthetic process 1499 143 90.33 1.58 + 2.21E-07 1.86E-05

negative regulation of biosynthetic process 1589 145 95.75 1.51 + 2.30E-06 1.72E-04

negative regulation of cellular biosynthetic process 1557 143 93.82 1.52 + 1.86E-06 1.42E-04

negative regulation of nucleic acid-templated transcription 1291 113 77.79 1.45 + 1.65E-04 8.36E-03

negative regulation of RNA biosynthetic process 1293 113 77.91 1.45 + 1.68E-04 8.45E-03

cytoplasmic translation 75 21 4.52 4.65 + 7.75E-08 7.11E-06

positive regulation of mitochondrial outer membrane permeabilization involved in apoptotic signaling pathway 36 9 2.17 4.15 + 8.32E-04 3.44E-02

positive regulation of mitochondrion organization 85 16 5.12 3.12 + 1.78E-04 8.84E-03

regulation of mitochondrion organization 155 27 9.34 2.89 + 4.58E-06 3.19E-04

regulation of organelle organization 1190 112 71.71 1.56 + 1.06E-05 6.77E-04

positive regulation of cellular process 5657 432 340.88 1.27 + 4.11E-08 3.93E-06

positive regulation of biological process 6245 456 376.31 1.21 + 2.66E-06 1.97E-04

regulation of mitochondrial outer membrane permeabilization involved in apoptotic signaling pathway 46 10 2.77 3.61 + 1.10E-03 4.35E-02

positive regulation of mRNA catabolic process 53 13 3.19 4.07 + 7.39E-05 4.07E-03

regulation of mRNA catabolic process 214 43 12.90 3.33 + 1.73E-10 2.23E-08

regulation of cellular catabolic process 855 104 51.52 2.02 + 1.90E-10 2.44E-08

regulation of catabolic process 1021 113 61.52 1.84 + 4.71E-09 5.05E-07

positive regulation of mRNA metabolic process 85 20 5.12 3.90 + 1.64E-06 1.27E-04

positive regulation of RNA metabolic process 1719 173 103.58 1.67 + 2.40E-10 3.00E-08

positive regulation of nucleobase-containing compound metabolic process 1892 183 114.01 1.61 + 1.29E-09 1.43E-07

positive regulation of nitrogen compound metabolic process 3059 268 184.33 1.45 + 9.02E-10 1.05E-07

positive regulation of metabolic process 3720 307 224.16 1.37 + 1.43E-08 1.46E-06

positive regulation of cellular metabolic process 3239 282 195.17 1.44 + 4.82E-10 5.85E-08

positive regulation of macromolecule metabolic process 3432 290 206.80 1.40 + 4.90E-09 5.22E-07

positive regulation of cellular catabolic process 390 43 23.50 1.83 + 4.67E-04 2.08E-02

positive regulation of catabolic process 460 47 27.72 1.70 + 9.16E-04 3.73E-02

regulation of hematopoietic stem cell differentiation 75 18 4.52 3.98 + 4.23E-06 2.98E-04

regulation of stem cell differentiation 113 22 6.81 3.23 + 7.45E-06 4.92E-04

regulation of cell differentiation 1576 128 94.97 1.35 + 1.05E-03 4.17E-02

regulation of developmental process 2441 195 147.09 1.33 + 9.20E-05 4.92E-03

regulation of hematopoietic progenitor cell differentiation 90 22 5.42 4.06 + 2.87E-07 2.36E-05

regulation of transcription from RNA polymerase II promoter in response to hypoxia 78 18 4.70 3.83 + 6.75E-06 4.49E-04

regulation of transcription from RNA polymerase II promoter in response to stress 112 23 6.75 3.41 + 2.14E-06 1.60E-04

regulation of transcription by RNA polymerase II 2586 200 155.83 1.28 + 3.82E-04 1.73E-02

regulation of DNA-templated transcription in response to stress 118 23 7.11 3.23 + 4.58E-06 3.18E-04

cellular response to stress 1755 156 105.75 1.48 + 3.02E-06 2.18E-04

cellular response to hypoxia 190 26 11.45 2.27 + 2.93E-04 1.38E-02

response to hypoxia 344 42 20.73 2.03 + 5.28E-05 2.97E-03

response to decreased oxygen levels 358 44 21.57 2.04 + 2.94E-05 1.72E-03

response to oxygen levels 383 46 23.08 1.99 + 3.32E-05 1.92E-03

cellular response to decreased oxygen levels 199 28 11.99 2.34 + 1.20E-04 6.25E-03

cellular response to oxygen levels 216 28 13.02 2.15 + 4.01E-04 1.80E-02

regulation of alternative mRNA splicing, via spliceosome 58 13 3.49 3.72 + 1.61E-04 8.20E-03

histone H4 acetylation 55 12 3.31 3.62 + 3.53E-04 1.63E-02

histone acetylation 109 17 6.57 2.59 + 7.86E-04 3.28E-02

peptidyl-lysine acetylation 118 18 7.11 2.53 + 1.05E-03 4.15E-02

protein acylation 177 24 10.67 2.25 + 5.75E-04 2.49E-02

peptidyl-amino acid modification 880 78 53.03 1.47 + 1.29E-03 4.91E-02

histone exchange 46 10 2.77 3.61 + 1.10E-03 4.34E-02

nucleosome organization 156 26 9.40 2.77 + 1.36E-05 8.51E-04

protein-DNA complex subunit organization 295 50 17.78 2.81 + 1.07E-09 1.21E-07

ATP-dependent chromatin remodeling 77 15 4.64 3.23 + 2.02E-04 1.00E-02

negative regulation of response to endoplasmic reticulum stress 46 10 2.77 3.61 + 1.10E-03 4.33E-02

regulation of response to endoplasmic reticulum stress 85 15 5.12 2.93 + 5.12E-04 2.25E-02

regulation of cellular response to stress 686 64 41.34 1.55 + 1.25E-03 4.85E-02

spliceosomal complex assembly 57 12 3.43 3.49 + 4.67E-04 2.08E-02

mRNA splicing, via spliceosome 302 75 18.20 4.12 + 7.87E-22 5.64E-19

mRNA processing 486 110 29.29 3.76 + 1.21E-28 1.73E-25

RNA splicing, via transesterification reactions with bulged adenosine as nucleophile 302 75 18.20 4.12 + 7.87E-22 5.40E-19

RNA splicing, via transesterification reactions 305 76 18.38 4.14 + 3.51E-22 2.91E-19

RNA splicing 407 98 24.52 4.00 + 2.40E-27 2.70E-24

ribonucleoprotein complex assembly 190 34 11.45 2.97 + 1.61E-07 1.39E-05

ribonucleoprotein complex subunit organization 197 36 11.87 3.03 + 4.41E-08 4.19E-06

positive regulation of establishment of protein localization to mitochondrion 58 12 3.49 3.43 + 5.35E-04 2.33E-02

regulation of protein localization 899 84 54.17 1.55 + 1.76E-04 8.79E-03

regulation of cellular localization 836 75 50.38 1.49 + 1.25E-03 4.84E-02

regulation of establishment of protein localization to mitochondrion 73 14 4.40 3.18 + 3.75E-04 1.70E-02

negative regulation of translation 137 28 8.26 3.39 + 1.89E-07 1.61E-05

negative regulation of cellular amide metabolic process 159 30 9.58 3.13 + 3.17E-07 2.58E-05

regulation of cellular amide metabolic process 440 64 26.51 2.41 + 1.97E-09 2.18E-07

negative regulation of protein metabolic process 1057 93 63.69 1.46 + 6.35E-04 2.72E-02

regulation of cellular protein metabolic process 2447 204 147.45 1.38 + 4.71E-06 3.26E-04

regulation of translation 376 60 22.66 2.65 + 1.99E-10 2.54E-08

posttranscriptional regulation of gene expression 554 92 33.38 2.76 + 2.95E-16 8.47E-14

chromatin silencing 54 11 3.25 3.38 + 1.01E-03 4.03E-02

gene silencing 150 22 9.04 2.43 + 3.52E-04 1.63E-02

negative regulation of gene expression, epigenetic 78 16 4.70 3.40 + 7.41E-05 4.07E-03

regulation of gene expression, epigenetic 171 32 10.30 3.11 + 1.53E-07 1.33E-05

neural nucleus development 64 13 3.86 3.37 + 3.72E-04 1.69E-02

ribosome assembly 64 13 3.86 3.37 + 3.72E-04 1.69E-02

organelle assembly 781 75 47.06 1.59 + 2.05E-04 1.01E-02

regulation of mRNA stability 192 38 11.57 3.28 + 2.84E-09 3.11E-07

regulation of RNA stability 202 38 12.17 3.12 + 9.49E-09 9.92E-07

modulation by host of symbiont process 62 12 3.74 3.21 + 8.96E-04 3.67E-02

modulation of process of other organism involved in symbiotic interaction 117 19 7.05 2.69 + 2.53E-04 1.21E-02

mitotic cytokinesis 68 13 4.10 3.17 + 6.15E-04 2.64E-02

cytoskeleton-dependent cytokinesis 96 16 5.78 2.77 + 5.89E-04 2.55E-02

cytokinesis 108 18 6.51 2.77 + 2.75E-04 1.30E-02

cell division 492 59 29.65 1.99 + 3.61E-06 2.59E-04

mRNA 3'-end processing 90 17 5.42 3.13 + 1.09E-04 5.70E-03

RNA 3'-end processing 142 22 8.56 2.57 + 2.22E-04 1.08E-02

regulation of cellular amino acid metabolic process 65 12 3.92 3.06 + 1.28E-03 4.94E-02

pre-replicative complex assembly 65 12 3.92 3.06 + 1.28E-03 4.91E-02

protein-DNA complex assembly 255 41 15.37 2.67 + 1.47E-07 1.29E-05

DNA replication 271 35 16.33 2.14 + 8.62E-05 4.64E-03

mitotic S phase 65 12 3.92 3.06 + 1.28E-03 4.90E-02

S phase 65 12 3.92 3.06 + 1.28E-03 4.93E-02

cell cycle phase 257 42 15.49 2.71 + 7.91E-08 7.13E-06

biological phase 257 42 15.49 2.71 + 7.91E-08 7.21E-06

interphase 79 14 4.76 2.94 + 7.49E-04 3.16E-02

mitotic interphase 79 14 4.76 2.94 + 7.49E-04 3.17E-02

mitotic cell cycle phase 257 42 15.49 2.71 + 7.91E-08 7.17E-06

protein localization to mitochondrion 82 15 4.94 3.04 + 3.67E-04 1.68E-02

cerebral cortex development 116 21 6.99 3.00 + 3.09E-05 1.80E-03

pallium development 169 27 10.18 2.65 + 2.83E-05 1.66E-03

telencephalon development 252 37 15.18 2.44 + 4.09E-06 2.89E-04

mRNA export from nucleus 111 20 6.69 2.99 + 5.02E-05 2.84E-03

mRNA-containing ribonucleoprotein complex export from nucleus 111 20 6.69 2.99 + 5.02E-05 2.83E-03

ribonucleoprotein complex export from nucleus 127 24 7.65 3.14 + 4.57E-06 3.20E-04

protein export from nucleus 152 26 9.16 2.84 + 9.08E-06 5.97E-04

nuclear export 166 27 10.00 2.70 + 1.38E-05 8.61E-04

nucleocytoplasmic transport 259 39 15.61 2.50 + 1.51E-06 1.18E-04

nuclear transport 262 39 15.79 2.47 + 1.74E-06 1.34E-04

ribonucleoprotein complex localization 128 24 7.71 3.11 + 5.13E-06 3.49E-04

RNA export from nucleus 135 24 8.13 2.95 + 1.13E-05 7.13E-04

RNA transport 201 31 12.11 2.56 + 9.73E-06 6.29E-04

establishment of RNA localization 203 31 12.23 2.53 + 1.12E-05 7.14E-04

RNA localization 222 36 13.38 2.69 + 8.37E-07 6.63E-05

nucleic acid transport 201 31 12.11 2.56 + 9.73E-06 6.26E-04

nucleobase-containing compound transport 253 33 15.25 2.16 + 1.41E-04 7.26E-03

protein-containing complex localization 260 32 15.67 2.04 + 4.73E-04 2.10E-02

mRNA transport 159 27 9.58 2.82 + 6.93E-06 4.59E-04

mitotic anaphase 157 28 9.46 2.96 + 2.06E-06 1.55E-04

anaphase 157 28 9.46 2.96 + 2.06E-06 1.56E-04

M phase 160 28 9.64 2.90 + 2.84E-06 2.07E-04

mitotic M phase 160 28 9.64 2.90 + 2.84E-06 2.06E-04

Wnt signaling pathway, planar cell polarity pathway 97 17 5.84 2.91 + 2.40E-04 1.15E-02

non-canonical Wnt signaling pathway 135 25 8.13 3.07 + 3.99E-06 2.83E-04

Wnt signaling pathway 349 44 21.03 2.09 + 2.11E-05 1.28E-03

cell surface receptor signaling pathway involved in cell-cell signaling 419 47 25.25 1.86 + 1.53E-04 7.81E-03

cell-cell signaling by wnt 349 44 21.03 2.09 + 2.11E-05 1.28E-03

NIK/NF-kappaB signaling 81 14 4.88 2.87 + 9.29E-04 3.78E-02

fibroblast growth factor receptor signaling pathway 81 14 4.88 2.87 + 9.29E-04 3.77E-02

regulation of translational initiation 82 14 4.94 2.83 + 1.03E-03 4.11E-02

ciliary basal body-plasma membrane docking 95 16 5.72 2.80 + 5.33E-04 2.33E-02

organelle localization 616 67 37.12 1.81 + 1.52E-05 9.36E-04

plasma membrane bounded cell projection organization 1167 99 70.32 1.41 + 1.12E-03 4.40E-02

mitotic prometaphase 167 28 10.06 2.78 + 5.83E-06 3.93E-04

positive regulation of viral process 92 15 5.54 2.71 + 1.05E-03 4.17E-02

translational elongation 125 20 7.53 2.66 + 2.10E-04 1.03E-02

regulation of G2/M transition of mitotic cell cycle 203 32 12.23 2.62 + 5.11E-06 3.49E-04

regulation of cell cycle G2/M phase transition 219 32 13.20 2.42 + 2.26E-05 1.34E-03

regulation of cell cycle phase transition 462 62 27.84 2.23 + 4.79E-08 4.52E-06

regulation of cell cycle process 772 91 46.52 1.96 + 1.19E-08 1.23E-06

regulation of cell cycle 1198 125 72.19 1.73 + 1.89E-08 1.88E-06

regulation of mitotic cell cycle phase transition 424 59 25.55 2.31 + 3.95E-08 3.80E-06

regulation of mitotic cell cycle 590 73 35.55 2.05 + 5.48E-08 5.14E-06

G2/M transition of mitotic cell cycle 140 22 8.44 2.61 + 2.04E-04 1.00E-02

cell cycle G2/M phase transition 142 22 8.56 2.57 + 2.22E-04 1.08E-02

cell cycle phase transition 293 37 17.66 2.10 + 9.43E-05 5.02E-03

mitotic cell cycle phase transition 285 36 17.17 2.10 + 1.26E-04 6.50E-03

nucleosome assembly 117 18 7.05 2.55 + 1.01E-03 4.03E-02

viral life cycle 225 33 13.56 2.43 + 1.56E-05 9.54E-04

negative regulation of protein-containing complex assembly 138 20 8.32 2.41 + 7.47E-04 3.17E-02

negative regulation of cellular component organization 718 71 43.26 1.64 + 1.16E-04 6.08E-03

mitochondrial gene expression 140 20 8.44 2.37 + 8.51E-04 3.50E-02

protein-containing complex disassembly 225 32 13.56 2.36 + 3.08E-05 1.80E-03

cellular component disassembly 400 42 24.10 1.74 + 1.17E-03 4.57E-02

mitotic spindle organization 164 23 9.88 2.33 + 6.16E-04 2.64E-02

microtubule-based process 803 74 48.39 1.53 + 7.60E-04 3.20E-02

microtubule cytoskeleton organization involved in mitosis 185 28 11.15 2.51 + 3.46E-05 1.99E-03

negative regulation of mitotic cell cycle phase transition 225 31 13.56 2.29 + 9.90E-05 5.24E-03

negative regulation of mitotic cell cycle 297 39 17.90 2.18 + 2.32E-05 1.37E-03

negative regulation of cell cycle 571 58 34.41 1.69 + 3.06E-04 1.44E-02

negative regulation of cell cycle phase transition 241 31 14.52 2.13 + 2.83E-04 1.34E-02

negative regulation of cell cycle process 335 42 20.19 2.08 + 3.95E-05 2.26E-03

positive regulation of intracellular transport 227 30 13.68 2.19 + 1.89E-04 9.35E-03

regulation of intracellular transport 361 39 21.75 1.79 + 9.84E-04 3.95E-02

positive regulation of neurogenesis 221 27 13.32 2.03 + 1.26E-03 4.86E-02

regulation of nervous system development 428 46 25.79 1.78 + 4.00E-04 1.80E-02

regulation of neurogenesis 352 40 21.21 1.89 + 3.63E-04 1.68E-02

generation of neurons 1249 113 75.26 1.50 + 4.77E-05 2.72E-03

neurogenesis 1369 120 82.49 1.45 + 9.67E-05 5.14E-03

transcription by RNA polymerase II 406 47 24.46 1.92 + 7.86E-05 4.27E-03

transcription, DNA-templated 553 59 33.32 1.77 + 8.36E-05 4.53E-03

nucleic acid-templated transcription 554 59 33.38 1.77 + 8.49E-05 4.59E-03

RNA biosynthetic process 566 61 34.11 1.79 + 4.78E-05 2.71E-03

establishment of organelle localization 397 43 23.92 1.80 + 5.34E-04 2.33E-02

cellular response to DNA damage stimulus 787 72 47.42 1.52 + 9.06E-04 3.70E-02

positive regulation of transcription by RNA polymerase II 1207 107 72.73 1.47 + 1.67E-04 8.44E-03

positive regulation of transcription, DNA-templated 1623 153 97.80 1.56 + 1.84E-07 1.57E-05

positive regulation of nucleic acid-templated transcription 1623 153 97.80 1.56 + 1.84E-07 1.58E-05

positive regulation of RNA biosynthetic process 1624 154 97.86 1.57 + 1.04E-07 9.22E-06

positive regulation of cellular biosynthetic process 1957 181 117.92 1.53 + 3.14E-08 3.05E-06

positive regulation of biosynthetic process 1991 182 119.97 1.52 + 6.80E-08 6.31E-06

positive regulation of macromolecule biosynthetic process 1854 172 111.72 1.54 + 6.12E-08 5.71E-06

positive regulation of gene expression 2381 203 143.47 1.41 + 1.19E-06 9.39E-05

regulation of apoptotic process 1479 123 89.12 1.38 + 6.07E-04 2.61E-02

regulation of programmed cell death 1517 126 91.41 1.38 + 5.71E-04 2.48E-02

regulation of cell death 1654 139 99.67 1.39 + 1.51E-04 7.74E-03

Unclassified 2746 84 165.47 .51 - 6.86E-13 1.23E-10

inflammatory response 496 13 29.89 .43 - 9.33E-04 3.77E-02

leukocyte migration 378 8 22.78 .35 - 7.91E-04 3.29E-02

G protein-coupled receptor signaling pathway 1329 28 80.08 .35 - 2.62E-11 3.90E-09

organic anion transport 340 6 20.49 .29 - 3.95E-04 1.78E-02

defense response to bacterium 345 6 20.79 .29 - 4.09E-04 1.83E-02

adaptive immune response 649 11 39.11 .28 - 3.30E-07 2.67E-05

keratinization 226 2 13.62 .15 - 2.70E-04 1.28E-02

keratinocyte differentiation 268 4 16.15 .25 - 8.46E-04 3.49E-02

detection of chemical stimulus involved in sensory perception of smell 441 0 26.57 < 0.01 - 9.36E-12 1.52E-09

detection of chemical stimulus involved in sensory perception 486 0 29.29 < 0.01 - 5.41E-13 9.80E-11

detection of stimulus involved in sensory perception 554 3 33.38 .09 - 5.50E-11 7.74E-09

sensory perception 973 23 58.63 .39 - 2.46E-07 2.04E-05

nervous system process 1380 43 83.16 .52 - 1.89E-06 1.44E-04

system process 2040 67 122.92 .55 - 2.56E-08 2.52E-06

detection of stimulus 718 19 43.26 .44 - 6.53E-05 3.64E-03

detection of chemical stimulus 522 3 31.45 .10 - 3.69E-10 4.55E-08

sensory perception of chemical stimulus 542 4 32.66 .12 - 9.13E-10 1.05E-07

sensory perception of smell 468 2 28.20 .07 - 9.21E-10 1.05E-07
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New  Enhancer-Gene Map       PANTHER16.0 Released.

Analysis Summary: Please report in publication 

Analysis Type: PANTHER Overrepresentation Test (Released 20210224)

Annotation Version and Release Date: GO Ontology database DOI: 10.5281/zenodo.4437524 Released 2021-01-01

Analyzed List: upload_1 (Homo sapiens) Change

Reference List: Homo sapiens (all genes in database) Change

Annotation Data Set: GO biological process complete

Test Type: Fisher's Exact Binomial 

Correction: Calculate False Discovery Rate Use the Bonferroni correction for multiple testing No correction

Results 
Reference list upload_1

Uniquely Mapped IDS: 20595 out of 20595 218 out of 224

Unmapped IDs: 0 6

Multiple mapping information: 0 11

Export  Table   XML with user input ids   JSON with user input ids  

Displaying only results for FDR P < 0.05, click here to display all results 

Homo sapiens (REF) upload_1 (  Hierarchy  NEW! )

GO biological process complete # # expected Fold Enrichment +/- raw P value FDR

mitochondrial ATP synthesis coupled proton transport 19 5 .21 24.20 + 4.96E-06 6.69E-04

ATP synthesis coupled proton transport 24 5 .26 19.15 + 1.33E-05 1.66E-03

ATP biosynthetic process 36 5 .39 12.77 + 7.54E-05 8.31E-03

organic cyclic compound metabolic process 3190 89 34.70 2.57 + 3.34E-18 2.40E-15

organic substance metabolic process 7879 122 85.70 1.42 + 1.12E-06 1.63E-04

metabolic process 8334 141 90.64 1.56 + 2.47E-11 6.60E-09

organic substance biosynthetic process 2804 63 30.50 2.07 + 1.42E-08 2.58E-06

biosynthetic process 2862 63 31.13 2.02 + 3.28E-08 5.82E-06

heterocycle metabolic process 2904 89 31.59 2.82 + 7.61E-21 1.00E-17

cellular metabolic process 7571 141 82.35 1.71 + 4.48E-15 1.77E-12

cellular process 15487 205 168.44 1.22 + 6.22E-10 1.31E-07

cellular biosynthetic process 2709 62 29.46 2.10 + 1.35E-08 2.48E-06

cellular nitrogen compound biosynthetic process 1575 51 17.13 2.98 + 2.43E-12 7.82E-10

cellular nitrogen compound metabolic process 3407 99 37.06 2.67 + 5.56E-22 1.10E-18

nitrogen compound metabolic process 6898 121 75.03 1.61 + 3.74E-10 8.20E-08

cellular aromatic compound metabolic process 2949 89 32.07 2.77 + 2.09E-20 2.36E-17

organonitrogen compound biosynthetic process 1380 48 15.01 3.20 + 1.06E-12 3.56E-10

nucleobase-containing compound metabolic process 2720 89 29.58 3.01 + 9.66E-23 3.05E-19

primary metabolic process 7365 122 80.10 1.52 + 1.51E-08 2.71E-06

ATP metabolic process 206 23 2.24 10.27 + 5.77E-16 2.93E-13

purine ribonucleoside triphosphate biosynthetic process 47 6 .51 11.74 + 2.18E-05 2.67E-03

purine nucleoside triphosphate biosynthetic process 48 6 .52 11.49 + 2.43E-05 2.95E-03

nucleoside triphosphate biosynthetic process 65 6 .71 8.49 + 1.16E-04 1.25E-02

purine nucleoside triphosphate metabolic process 67 6 .73 8.23 + 1.35E-04 1.41E-02

ribonucleoside triphosphate biosynthetic process 53 6 .58 10.41 + 4.06E-05 4.75E-03

ribonucleoside triphosphate metabolic process 68 6 .74 8.11 + 1.46E-04 1.49E-02

purine ribonucleoside triphosphate metabolic process 61 6 .66 9.04 + 8.38E-05 9.11E-03

energy coupled proton transport, down electrochemical gradient 24 5 .26 19.15 + 1.33E-05 1.65E-03

proton transmembrane transport 134 10 1.46 6.86 + 3.72E-06 5.10E-04

ion transport 2882 57 31.35 1.82 + 6.76E-06 8.74E-04

transport 4502 73 48.97 1.49 + 2.39E-04 2.40E-02

establishment of localization 4653 75 50.61 1.48 + 2.09E-04 2.11E-02

localization 5805 89 63.14 1.41 + 2.39E-04 2.39E-02

oxidative phosphorylation 120 20 1.31 15.32 + 4.87E-17 3.20E-14

generation of precursor metabolites and energy 402 24 4.37 5.49 + 4.08E-11 1.06E-08

phosphorylation 1023 29 11.13 2.61 + 3.26E-06 4.55E-04

intracellular transport 1500 49 16.31 3.00 + 5.35E-12 1.65E-09

establishment of localization in cell 2365 55 25.72 2.14 + 7.66E-08 1.29E-05

cellular localization 3006 65 32.69 1.99 + 3.64E-08 6.38E-06

mitochondrial transmembrane transport 105 11 1.14 9.63 + 5.11E-08 8.76E-06

mitochondrial transport 229 18 2.49 7.23 + 2.08E-10 4.82E-08

SRP-dependent cotranslational protein targeting to membrane 96 21 1.04 20.11 + 5.69E-20 5.61E-17

protein targeting to ER 111 23 1.21 19.05 + 2.63E-21 4.61E-18

protein targeting 370 33 4.02 8.20 + 9.65E-20 8.95E-17

intracellular protein transport 974 39 10.59 3.68 + 3.57E-12 1.13E-09

cellular protein localization 1643 49 17.87 2.74 + 1.21E-10 2.94E-08

cellular macromolecule localization 1649 49 17.94 2.73 + 1.37E-10 3.23E-08

macromolecule localization 2553 52 27.77 1.87 + 9.19E-06 1.17E-03

protein localization 2161 51 23.50 2.17 + 1.43E-07 2.33E-05

protein transport 1464 40 15.92 2.51 + 1.34E-07 2.20E-05

establishment of protein localization 1559 41 16.96 2.42 + 1.76E-07 2.83E-05

peptide transport 1493 40 16.24 2.46 + 1.79E-07 2.84E-05

amide transport 1527 40 16.61 2.41 + 2.81E-07 4.30E-05

nitrogen compound transport 1802 41 19.60 2.09 + 7.72E-06 9.90E-04

establishment of protein localization to endoplasmic reticulum 115 23 1.25 18.39 + 5.30E-21 7.60E-18

protein localization to endoplasmic reticulum 142 24 1.54 15.54 + 2.35E-20 2.47E-17

protein localization to organelle 791 40 8.60 4.65 + 1.28E-15 6.10E-13

establishment of protein localization to organelle 449 31 4.88 6.35 + 1.11E-15 5.49E-13

cotranslational protein targeting to membrane 101 22 1.10 20.03 + 7.77E-21 9.43E-18

protein targeting to membrane 183 25 1.99 12.56 + 3.70E-19 3.07E-16

establishment of protein localization to membrane 307 27 3.34 8.09 + 3.64E-16 1.92E-13

protein localization to membrane 537 28 5.84 4.79 + 1.81E-11 4.93E-09

cytoplasmic translation 75 15 .82 18.39 + 4.20E-14 1.44E-11

translation 384 33 4.18 7.90 + 2.75E-19 2.41E-16

peptide biosynthetic process 409 33 4.45 7.42 + 1.61E-18 1.27E-15

peptide metabolic process 537 33 5.84 5.65 + 2.93E-15 1.19E-12

cellular amide metabolic process 808 33 8.79 3.76 + 1.24E-10 2.97E-08

amide biosynthetic process 528 33 5.74 5.75 + 1.85E-15 8.12E-13

gene expression 2187 82 23.79 3.45 + 2.14E-24 8.45E-21

macromolecule metabolic process 6194 111 67.37 1.65 + 1.82E-09 3.60E-07

cellular macromolecule biosynthetic process 1655 51 18.00 2.83 + 1.44E-11 3.99E-09

cellular macromolecule metabolic process 4964 78 53.99 1.44 + 3.86E-04 3.69E-02

macromolecule biosynthetic process 1696 51 18.45 2.76 + 3.43E-11 9.02E-09

cellular protein metabolic process 3644 66 39.63 1.67 + 2.05E-05 2.52E-03

mitochondrial electron transport, cytochrome c to oxygen 20 4 .22 18.39 + 1.17E-04 1.26E-02

mitochondrial ATP synthesis coupled electron transport 89 14 .97 14.46 + 5.48E-12 1.66E-09

ATP synthesis coupled electron transport 90 14 .98 14.30 + 6.27E-12 1.87E-09

respiratory electron transport chain 108 14 1.17 11.92 + 5.69E-11 1.45E-08

electron transport chain 170 15 1.85 8.11 + 1.62E-09 3.24E-07

cellular respiration 157 14 1.71 8.20 + 5.08E-09 9.76E-07

energy derivation by oxidation of organic compounds 227 14 2.47 5.67 + 3.75E-07 5.69E-05

aerobic electron transport chain 20 4 .22 18.39 + 1.17E-04 1.24E-02

protein import into mitochondrial matrix 20 4 .22 18.39 + 1.17E-04 1.25E-02

intracellular protein transmembrane transport 51 6 .55 10.82 + 3.33E-05 3.92E-03

protein transmembrane transport 60 6 .65 9.19 + 7.69E-05 8.43E-03

establishment of protein localization to mitochondrion 75 7 .82 8.58 + 2.91E-05 3.46E-03

protein localization to mitochondrion 82 8 .89 8.97 + 5.76E-06 7.57E-04

protein targeting to mitochondrion 56 7 .61 11.49 + 5.04E-06 6.74E-04

mitochondrion organization 457 31 4.97 6.24 + 1.76E-15 7.91E-13

organelle organization 3574 71 38.87 1.83 + 1.97E-07 3.08E-05

cellular component organization 5776 100 62.82 1.59 + 1.88E-07 2.97E-05

cellular component organization or biogenesis 6000 123 65.26 1.88 + 1.70E-15 7.87E-13

cristae formation 31 6 .34 17.80 + 2.55E-06 3.63E-04

inner mitochondrial membrane organization 52 8 .57 14.14 + 2.51E-07 3.88E-05

mitochondrial membrane organization 140 12 1.52 7.88 + 9.70E-08 1.61E-05

ribosomal small subunit assembly 21 4 .23 17.51 + 1.38E-04 1.42E-02

cellular component assembly 2438 51 26.52 1.92 + 5.87E-06 7.65E-04

cellular component biogenesis 2701 75 29.38 2.55 + 7.14E-15 2.75E-12

ribosome biogenesis 332 28 3.61 7.75 + 2.70E-16 1.47E-13

ribonucleoprotein complex biogenesis 465 39 5.06 7.71 + 2.40E-22 5.41E-19

ribosomal small subunit biogenesis 75 7 .82 8.58 + 2.91E-05 3.48E-03

ribonucleoprotein complex assembly 190 15 2.07 7.26 + 6.63E-09 1.25E-06

ribonucleoprotein complex subunit organization 197 16 2.14 7.47 + 1.40E-09 2.87E-07

protein-containing complex subunit organization 1582 44 17.21 2.56 + 1.04E-08 1.92E-06

cellular protein-containing complex assembly 860 32 9.35 3.42 + 2.24E-09 4.36E-07

protein-containing complex assembly 1338 38 14.55 2.61 + 7.45E-08 1.26E-05

translational initiation 143 26 1.56 16.72 + 1.10E-22 2.90E-19

nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 120 21 1.31 16.09 + 3.22E-18 2.42E-15

nuclear-transcribed mRNA catabolic process 196 22 2.13 10.32 + 2.31E-15 9.59E-13

mRNA catabolic process 216 22 2.35 9.36 + 1.45E-14 5.45E-12

negative regulation of gene expression 2034 48 22.12 2.17 + 4.25E-07 6.38E-05

negative regulation of macromolecule metabolic process 2862 60 31.13 1.93 + 5.08E-07 7.56E-05

negative regulation of metabolic process 3105 63 33.77 1.87 + 7.62E-07 1.12E-04

regulation of metabolic process 6854 104 74.55 1.40 + 6.01E-05 6.82E-03

regulation of macromolecule metabolic process 6308 98 68.61 1.43 + 4.14E-05 4.80E-03

regulation of gene expression 4880 84 53.08 1.58 + 4.13E-06 5.61E-04

RNA catabolic process 246 23 2.68 8.60 + 1.92E-14 7.03E-12

RNA metabolic process 1599 72 17.39 4.14 + 1.31E-25 6.88E-22

nucleic acid metabolic process 2232 78 24.28 3.21 + 3.17E-21 5.00E-18

cellular macromolecule catabolic process 912 27 9.92 2.72 + 3.38E-06 4.68E-04

macromolecule catabolic process 1046 27 11.38 2.37 + 4.33E-05 4.99E-03

nucleobase-containing compound catabolic process 375 24 4.08 5.88 + 1.04E-11 2.94E-09

cellular nitrogen compound catabolic process 425 24 4.62 5.19 + 1.20E-10 2.97E-08

heterocycle catabolic process 419 24 4.56 5.27 + 9.14E-11 2.29E-08

aromatic compound catabolic process 441 24 4.80 5.00 + 2.45E-10 5.61E-08

organic cyclic compound catabolic process 469 24 5.10 4.70 + 7.94E-10 1.65E-07

mRNA metabolic process 694 53 7.55 7.02 + 1.43E-28 2.25E-24

viral transcription 116 20 1.26 15.85 + 2.71E-17 1.86E-14

viral process 849 31 9.23 3.36 + 6.28E-09 1.19E-06

biological process involved in symbiotic interaction 937 35 10.19 3.43 + 3.25E-10 7.22E-08

viral gene expression 172 21 1.87 11.23 + 2.23E-15 9.52E-13

regulation of alternative mRNA splicing, via spliceosome 58 9 .63 14.27 + 4.09E-08 7.10E-06

regulation of mRNA splicing, via spliceosome 103 13 1.12 11.60 + 3.79E-10 8.18E-08

regulation of mRNA processing 142 14 1.54 9.06 + 1.53E-09 3.10E-07

regulation of mRNA metabolic process 341 21 3.71 5.66 + 4.24E-10 9.04E-08

regulation of RNA splicing 149 15 1.62 9.26 + 3.00E-10 6.77E-08

positive regulation of protein insertion into mitochondrial membrane involved in apoptotic signaling pathway 26 4 .28 14.14 + 2.87E-04 2.83E-02

positive regulation of intracellular transport 227 11 2.47 4.46 + 5.70E-05 6.51E-03

positive regulation of establishment of protein localization to mitochondrion 58 6 .63 9.51 + 6.46E-05 7.18E-03

regulation of establishment of protein localization to mitochondrion 73 7 .79 8.82 + 2.48E-05 2.99E-03

regulation of protein insertion into mitochondrial membrane involved in apoptotic signaling pathway 26 4 .28 14.14 + 2.87E-04 2.81E-02

mitochondrial electron transport, NADH to ubiquinone 49 7 .53 13.13 + 2.25E-06 3.23E-04

spliceosomal complex assembly 57 7 .62 11.29 + 5.61E-06 7.43E-04

mRNA splicing, via spliceosome 302 22 3.28 6.70 + 7.53E-12 2.20E-09

mRNA processing 486 33 5.29 6.24 + 1.93E-16 1.09E-13

RNA processing 923 59 10.04 5.88 + 4.66E-28 3.67E-24

RNA splicing, via transesterification reactions with bulged adenosine as nucleophile 302 22 3.28 6.70 + 7.53E-12 2.16E-09

RNA splicing, via transesterification reactions 305 23 3.32 6.93 + 1.26E-12 4.14E-10

RNA splicing 407 31 4.43 7.00 + 8.69E-17 5.27E-14

rRNA processing 260 26 2.83 9.19 + 7.66E-17 4.83E-14

ncRNA processing 432 29 4.70 6.17 + 1.98E-14 7.08E-12

ncRNA metabolic process 517 31 5.62 5.51 + 4.10E-14 1.44E-11

rRNA metabolic process 270 26 2.94 8.85 + 1.78E-16 1.04E-13

mitochondrial respiratory chain complex I assembly 66 6 .72 8.36 + 1.25E-04 1.31E-02

NADH dehydrogenase complex assembly 66 6 .72 8.36 + 1.25E-04 1.32E-02

mitochondrial respiratory chain complex assembly 101 9 1.10 8.19 + 2.98E-06 4.20E-04

positive regulation of mRNA metabolic process 85 6 .92 6.49 + 4.52E-04 4.29E-02

cerebral cortex development 116 7 1.26 5.55 + 3.75E-04 3.61E-02

pallium development 169 9 1.84 4.90 + 1.38E-04 1.42E-02

regulation of mRNA stability 192 9 2.09 4.31 + 3.40E-04 3.29E-02

regulation of RNA stability 202 9 2.20 4.10 + 4.85E-04 4.58E-02

posttranscriptional regulation of gene expression 554 21 6.03 3.49 + 1.17E-06 1.70E-04

regulation of translation 376 13 4.09 3.18 + 3.21E-04 3.13E-02

Unclassified 2746 11 29.87 .37 - 6.08E-05 6.81E-03

G protein-coupled receptor signaling pathway 1329 1 14.45 .07 - 1.19E-05 1.50E-03

signaling 5485 36 59.66 .60 - 2.42E-04 2.40E-02
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New  Enhancer-Gene Map       PANTHER16.0 Released.

Analysis Summary: Please report in publication 

Analysis Type: PANTHER Overrepresentation Test (Released 20210224)

Annotation Version and Release Date: GO Ontology database DOI: 10.5281/zenodo.4437524 Released 2021-01-01

Analyzed List: upload_1 (Homo sapiens) Change

Reference List: Homo sapiens (all genes in database) Change

Annotation Data Set: GO biological process complete

Test Type: Fisher's Exact Binomial 

Correction: Calculate False Discovery Rate Use the Bonferroni correction for multiple testing No correction

Results 
Reference list upload_1

Uniquely Mapped IDS: 20595 out of 20595 1099 out of 1159

Unmapped IDs: 0 29

Multiple mapping information: 0 51

Export  Table   XML with user input ids   JSON with user input ids  

Displaying only results for FDR P < 0.05, click here to display all results 

Homo sapiens (REF) upload_1 (  Hierarchy  NEW! )

GO biological process complete # # expected Fold Enrichment +/- raw P value FDR

viral release from host cell 6 4 .34 11.85 + 1.30E-03 4.64E-02

viral life cycle 225 32 12.66 2.53 + 7.98E-06 5.94E-04

viral process 849 124 47.78 2.60 + 6.76E-20 3.81E-17

biological process involved in symbiotic interaction 937 133 52.73 2.52 + 2.85E-20 1.73E-17

biological process involved in interspecies interaction between organisms 2118 174 119.19 1.46 + 1.31E-06 1.14E-04

exit from host cell 6 4 .34 11.85 + 1.30E-03 4.63E-02

exit from host 6 4 .34 11.85 + 1.30E-03 4.62E-02

positive regulation of protein localization to Cajal body 11 6 .62 9.69 + 1.68E-04 8.63E-03

regulation of protein localization to Cajal body 11 6 .62 9.69 + 1.68E-04 8.61E-03

regulation of cellular protein localization 566 62 31.85 1.95 + 3.17E-06 2.56E-04

regulation of cellular localization 836 82 47.05 1.74 + 4.01E-06 3.18E-04

regulation of biological process 11860 744 667.43 1.11 + 9.04E-06 6.51E-04

biological regulation 12576 769 707.72 1.09 + 3.20E-04 1.51E-02

regulation of localization 2734 209 153.86 1.36 + 9.64E-06 6.91E-04

regulation of protein localization 899 93 50.59 1.84 + 9.68E-08 1.02E-05

positive regulation of protein localization to nucleus 89 14 5.01 2.80 + 1.12E-03 4.16E-02

positive regulation of cellular protein localization 301 37 16.94 2.18 + 3.89E-05 2.39E-03

positive regulation of cellular process 5657 396 318.35 1.24 + 1.19E-06 1.05E-04

positive regulation of biological process 6245 422 351.44 1.20 + 1.75E-05 1.18E-03

mitochondrial electron transport, ubiquinol to cytochrome c 14 7 .79 8.88 + 7.19E-05 4.08E-03

respiratory electron transport chain 108 35 6.08 5.76 + 1.75E-14 4.46E-12

electron transport chain 170 41 9.57 4.29 + 4.43E-13 9.08E-11

generation of precursor metabolites and energy 402 67 22.62 2.96 + 1.56E-13 3.41E-11

cellular metabolic process 7571 622 426.06 1.46 + 7.80E-30 1.76E-26

metabolic process 8334 649 469.00 1.38 + 4.57E-25 4.80E-22

cellular process 15487 1006 871.54 1.15 + 1.76E-21 1.21E-18

cellular respiration 157 44 8.84 4.98 + 6.56E-16 1.88E-13

energy derivation by oxidation of organic compounds 227 51 12.77 3.99 + 7.05E-15 1.85E-12

mitochondrial ATP synthesis coupled electron transport 89 34 5.01 6.79 + 8.00E-16 2.21E-13

ATP synthesis coupled electron transport 90 34 5.06 6.71 + 1.05E-15 2.84E-13

oxidative phosphorylation 120 41 6.75 6.07 + 2.16E-17 8.31E-15

phosphorylation 1023 86 57.57 1.49 + 4.44E-04 1.99E-02

ATP metabolic process 206 48 11.59 4.14 + 1.36E-14 3.51E-12

positive regulation of establishment of protein localization to telomere 10 5 .56 8.88 + 8.16E-04 3.22E-02

positive regulation of protein localization to chromosome, telomeric region 13 6 .73 8.20 + 3.36E-04 1.56E-02

regulation of protein localization to chromosome, telomeric region 15 6 .84 7.11 + 6.13E-04 2.55E-02

regulation of establishment of protein localization to telomere 11 5 .62 8.08 + 1.13E-03 4.17E-02

regulation of establishment of protein localization 593 64 33.37 1.92 + 3.41E-06 2.75E-04

positive regulation of establishment of protein localization 345 42 19.42 2.16 + 1.64E-05 1.11E-03

pyramidal neuron development 11 5 .62 8.08 + 1.13E-03 4.16E-02

central nervous system development 991 94 55.77 1.69 + 2.93E-06 2.39E-04

nervous system development 2189 195 123.19 1.58 + 6.63E-10 9.26E-08

multicellular organism development 4875 324 274.34 1.18 + 1.12E-03 4.17E-02

neuron differentiation 1028 93 57.85 1.61 + 2.07E-05 1.36E-03

generation of neurons 1249 122 70.29 1.74 + 1.75E-08 2.03E-06

neurogenesis 1369 126 77.04 1.64 + 2.41E-07 2.36E-05

neuron development 833 81 46.88 1.73 + 7.56E-06 5.68E-04

forebrain development 380 40 21.38 1.87 + 3.87E-04 1.76E-02

brain development 745 79 41.93 1.88 + 4.63E-07 4.32E-05

head development 788 83 44.35 1.87 + 2.76E-07 2.62E-05

mitochondrial electron transport, cytochrome c to oxygen 20 8 1.13 7.11 + 7.56E-05 4.28E-03

aerobic electron transport chain 20 8 1.13 7.11 + 7.56E-05 4.26E-03

aerobic respiration 77 22 4.33 5.08 + 8.84E-09 1.08E-06

positive regulation of telomerase RNA localization to Cajal body 15 6 .84 7.11 + 6.13E-04 2.56E-02

regulation of telomerase RNA localization to Cajal body 18 6 1.01 5.92 + 1.33E-03 4.69E-02

mitochondrial electron transport, NADH to ubiquinone 49 19 2.76 6.89 + 1.53E-09 2.09E-07

SRP-dependent cotranslational protein targeting to membrane 96 36 5.40 6.66 + 1.82E-16 5.73E-14

protein targeting to ER 111 38 6.25 6.08 + 3.05E-16 9.24E-14

protein targeting 370 64 20.82 3.07 + 1.27E-13 2.81E-11

intracellular protein transport 974 122 54.81 2.23 + 5.73E-15 1.53E-12

cellular protein localization 1643 181 92.46 1.96 + 1.15E-16 3.78E-14

cellular macromolecule localization 1649 182 92.80 1.96 + 8.12E-17 2.85E-14

cellular localization 3006 286 169.17 1.69 + 2.89E-18 1.27E-15

localization 5805 448 326.68 1.37 + 1.04E-13 2.41E-11

macromolecule localization 2553 251 143.67 1.75 + 1.75E-17 6.91E-15

protein localization 2161 219 121.61 1.80 + 2.14E-16 6.62E-14

intracellular transport 1500 171 84.41 2.03 + 4.23E-17 1.59E-14

establishment of localization in cell 2365 232 133.09 1.74 + 6.13E-16 1.79E-13

establishment of localization 4653 360 261.85 1.37 + 1.20E-10 1.77E-08

transport 4502 348 253.35 1.37 + 3.11E-10 4.45E-08

protein transport 1464 156 82.39 1.89 + 2.32E-13 4.87E-11

establishment of protein localization 1559 161 87.73 1.84 + 1.04E-12 2.00E-10

peptide transport 1493 157 84.02 1.87 + 5.59E-13 1.13E-10

amide transport 1527 158 85.93 1.84 + 1.47E-12 2.74E-10

nitrogen compound transport 1802 171 101.41 1.69 + 1.06E-10 1.57E-08

organic substance transport 2171 188 122.17 1.54 + 1.13E-08 1.35E-06

anion transport 2288 197 128.76 1.53 + 6.08E-09 7.56E-07

ion transport 2882 242 162.19 1.49 + 6.23E-10 8.86E-08

establishment of protein localization to endoplasmic reticulum 115 38 6.47 5.87 + 7.87E-16 2.22E-13

protein localization to endoplasmic reticulum 142 39 7.99 4.88 + 5.08E-14 1.23E-11

protein localization to organelle 791 98 44.51 2.20 + 7.56E-12 1.27E-09

establishment of protein localization to organelle 449 65 25.27 2.57 + 9.81E-11 1.49E-08

cotranslational protein targeting to membrane 101 37 5.68 6.51 + 1.28E-16 4.10E-14

protein targeting to membrane 183 42 10.30 4.08 + 9.40E-13 1.85E-10

establishment of protein localization to membrane 307 53 17.28 3.07 + 1.77E-11 2.87E-09

protein localization to membrane 537 73 30.22 2.42 + 9.26E-11 1.43E-08

ATP synthesis coupled proton transport 24 9 1.35 6.66 + 4.05E-05 2.46E-03

ATP biosynthetic process 36 9 2.03 4.44 + 5.23E-04 2.28E-02

organic cyclic compound metabolic process 3190 316 179.52 1.76 + 4.89E-23 4.06E-20

organic substance metabolic process 7879 591 443.40 1.33 + 1.55E-17 6.26E-15

organic substance biosynthetic process 2804 235 157.80 1.49 + 1.56E-09 2.13E-07

biosynthetic process 2862 236 161.06 1.47 + 4.82E-09 6.13E-07

heterocycle metabolic process 2904 303 163.42 1.85 + 2.41E-25 3.17E-22

cellular biosynthetic process 2709 228 152.45 1.50 + 2.07E-09 2.77E-07

cellular nitrogen compound biosynthetic process 1575 161 88.63 1.82 + 2.05E-12 3.76E-10

cellular nitrogen compound metabolic process 3407 337 191.73 1.76 + 8.97E-25 8.32E-22

nitrogen compound metabolic process 6898 542 388.19 1.40 + 1.34E-19 7.04E-17

organonitrogen compound metabolic process 5254 367 295.67 1.24 + 5.15E-06 3.96E-04

cellular aromatic compound metabolic process 2949 306 165.96 1.84 + 3.05E-25 3.70E-22

organonitrogen compound biosynthetic process 1380 143 77.66 1.84 + 2.09E-11 3.37E-09

nucleobase-containing compound metabolic process 2720 299 153.07 1.95 + 2.12E-28 3.72E-25

primary metabolic process 7365 566 414.47 1.37 + 1.06E-18 5.23E-16

purine ribonucleoside triphosphate biosynthetic process 47 10 2.64 3.78 + 7.76E-04 3.08E-02

purine nucleoside triphosphate biosynthetic process 48 10 2.70 3.70 + 8.94E-04 3.46E-02

energy coupled proton transport, down electrochemical gradient 24 9 1.35 6.66 + 4.05E-05 2.45E-03

proton transmembrane transport 134 22 7.54 2.92 + 2.84E-05 1.78E-03

aggrephagy 28 10 1.58 6.35 + 2.13E-05 1.39E-03

selective autophagy 59 13 3.32 3.92 + 9.81E-05 5.41E-03

macroautophagy 192 27 10.80 2.50 + 4.95E-05 2.96E-03

autophagy 306 35 17.22 2.03 + 2.14E-04 1.06E-02

cellular catabolic process 1798 147 101.18 1.45 + 1.33E-05 9.18E-04

catabolic process 2085 155 117.34 1.32 + 5.99E-04 2.53E-02

process utilizing autophagic mechanism 306 35 17.22 2.03 + 2.14E-04 1.06E-02

midbody abscission 17 6 .96 6.27 + 1.04E-03 3.91E-02

membrane organization 955 87 53.74 1.62 + 2.82E-05 1.78E-03

cellular component organization 5776 494 325.05 1.52 + 8.49E-25 8.37E-22

cellular component organization or biogenesis 6000 545 337.65 1.61 + 1.35E-35 7.11E-32

mitotic cell cycle process 688 74 38.72 1.91 + 6.15E-07 5.67E-05

mitotic cell cycle 764 82 42.99 1.91 + 1.82E-07 1.80E-05

cell cycle 1391 116 78.28 1.48 + 6.34E-05 3.69E-03

cell cycle process 1071 99 60.27 1.64 + 4.67E-06 3.66E-04

mitotic cytokinesis 68 16 3.83 4.18 + 7.88E-06 5.89E-04

cytoskeleton-dependent cytokinesis 96 19 5.40 3.52 + 1.02E-05 7.21E-04

cytokinesis 108 22 6.08 3.62 + 1.38E-06 1.19E-04

cell division 492 53 27.69 1.91 + 2.60E-05 1.65E-03

negative regulation of RNA splicing 26 9 1.46 6.15 + 6.73E-05 3.86E-03

negative regulation of RNA metabolic process 1395 116 78.50 1.48 + 6.50E-05 3.75E-03

negative regulation of macromolecule metabolic process 2862 256 161.06 1.59 + 3.18E-13 6.60E-11

negative regulation of metabolic process 3105 270 174.74 1.55 + 1.01E-12 1.96E-10

negative regulation of biological process 5544 405 311.99 1.30 + 6.39E-09 7.87E-07

regulation of metabolic process 6854 503 385.71 1.30 + 3.73E-12 6.62E-10

regulation of macromolecule metabolic process 6308 471 354.99 1.33 + 2.59E-12 4.63E-10

negative regulation of nucleobase-containing compound metabolic process 1515 124 85.26 1.45 + 6.01E-05 3.51E-03

negative regulation of nitrogen compound metabolic process 2392 198 134.61 1.47 + 9.67E-08 1.02E-05

regulation of nitrogen compound metabolic process 5692 407 320.32 1.27 + 7.10E-08 7.77E-06

regulation of nucleobase-containing compound metabolic process 4007 287 225.50 1.27 + 1.76E-05 1.18E-03

regulation of cellular metabolic process 6110 430 343.85 1.25 + 1.32E-07 1.35E-05

regulation of primary metabolic process 5895 417 331.75 1.26 + 1.40E-07 1.43E-05

negative regulation of cellular metabolic process 2582 202 145.30 1.39 + 3.08E-06 2.50E-04

negative regulation of cellular process 4912 346 276.43 1.25 + 6.16E-06 4.67E-04

regulation of RNA metabolic process 3738 268 210.36 1.27 + 3.56E-05 2.21E-03

regulation of RNA splicing 149 32 8.39 3.82 + 1.97E-09 2.65E-07

regulation of gene expression 4880 363 274.63 1.32 + 9.85E-09 1.20E-06

negative regulation of gene expression 2034 192 114.46 1.68 + 8.82E-12 1.46E-09

ribosomal small subunit assembly 21 7 1.18 5.92 + 5.28E-04 2.29E-02

organelle assembly 781 69 43.95 1.57 + 5.65E-04 2.41E-02

organelle organization 3574 331 201.13 1.65 + 7.20E-20 3.91E-17

cellular component assembly 2438 248 137.20 1.81 + 5.16E-19 2.63E-16

cellular component biogenesis 2701 305 152.00 2.01 + 5.16E-31 1.36E-27

ribosome biogenesis 332 69 18.68 3.69 + 3.96E-18 1.69E-15

ribonucleoprotein complex biogenesis 465 97 26.17 3.71 + 3.53E-25 3.98E-22

ribosomal small subunit biogenesis 75 15 4.22 3.55 + 7.68E-05 4.31E-03

ribonucleoprotein complex assembly 190 40 10.69 3.74 + 3.27E-11 5.16E-09

ribonucleoprotein complex subunit organization 197 42 11.09 3.79 + 7.43E-12 1.26E-09

protein-containing complex subunit organization 1582 198 89.03 2.22 + 3.79E-24 3.32E-21

cellular protein-containing complex assembly 860 128 48.40 2.64 + 5.18E-21 3.27E-18

protein-containing complex assembly 1338 167 75.30 2.22 + 4.34E-20 2.53E-17

nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 120 40 6.75 5.92 + 1.07E-16 3.58E-14

nuclear-transcribed mRNA catabolic process 196 46 11.03 4.17 + 3.87E-14 9.69E-12

mRNA catabolic process 216 46 12.16 3.78 + 7.71E-13 1.54E-10

RNA catabolic process 246 47 13.84 3.40 + 1.21E-11 2.00E-09

RNA metabolic process 1599 223 89.98 2.48 + 1.98E-33 7.83E-30

nucleic acid metabolic process 2232 263 125.61 2.09 + 6.55E-29 1.29E-25

macromolecule metabolic process 6194 507 348.57 1.45 + 1.85E-21 1.22E-18

cellular macromolecule catabolic process 912 97 51.32 1.89 + 1.50E-08 1.76E-06

macromolecule catabolic process 1046 105 58.86 1.78 + 5.38E-08 6.06E-06

cellular macromolecule metabolic process 4964 387 279.35 1.39 + 5.29E-12 9.17E-10

nucleobase-containing compound catabolic process 375 54 21.10 2.56 + 5.30E-09 6.69E-07

cellular nitrogen compound catabolic process 425 54 23.92 2.26 + 2.55E-07 2.48E-05

heterocycle catabolic process 419 54 23.58 2.29 + 1.29E-07 1.33E-05

aromatic compound catabolic process 441 54 24.82 2.18 + 7.18E-07 6.58E-05

organic cyclic compound catabolic process 469 55 26.39 2.08 + 1.61E-06 1.36E-04

mRNA metabolic process 694 143 39.06 3.66 + 1.83E-36 1.44E-32

translational initiation 143 46 8.05 5.72 + 1.69E-18 8.07E-16

translation 384 75 21.61 3.47 + 2.80E-18 1.26E-15

peptide biosynthetic process 409 75 23.02 3.26 + 5.89E-17 2.11E-14

peptide metabolic process 537 81 30.22 2.68 + 5.50E-14 1.31E-11

cellular amide metabolic process 808 96 45.47 2.11 + 1.01E-10 1.51E-08

amide biosynthetic process 528 85 29.71 2.86 + 4.50E-16 1.34E-13

gene expression 2187 270 123.08 2.19 + 1.02E-32 3.21E-29

cellular macromolecule biosynthetic process 1655 168 93.14 1.80 + 1.24E-12 2.32E-10

macromolecule biosynthetic process 1696 171 95.44 1.79 + 1.05E-12 2.00E-10

cellular protein metabolic process 3644 292 205.07 1.42 + 6.37E-10 8.97E-08

protein metabolic process 4219 310 237.43 1.31 + 7.20E-07 6.57E-05

maturation of LSU-rRNA 28 9 1.58 5.71 + 1.08E-04 5.87E-03

rRNA processing 260 61 14.63 4.17 + 2.57E-18 1.19E-15

ncRNA processing 432 77 24.31 3.17 + 8.92E-17 3.06E-14

RNA processing 923 170 51.94 3.27 + 5.27E-38 8.32E-34

ncRNA metabolic process 517 86 29.09 2.96 + 5.34E-17 1.96E-14

rRNA metabolic process 270 61 15.19 4.01 + 1.22E-17 5.05E-15

ribosomal large subunit biogenesis 72 15 4.05 3.70 + 5.13E-05 3.05E-03

mRNA splice site selection 32 10 1.80 5.55 + 5.46E-05 3.23E-03

spliceosomal complex assembly 57 15 3.21 4.68 + 4.76E-06 3.72E-04

mRNA splicing, via spliceosome 302 73 17.00 4.30 + 2.48E-22 1.96E-19

mRNA processing 486 100 27.35 3.66 + 1.54E-25 2.20E-22

RNA splicing, via transesterification reactions with bulged adenosine as nucleophile 302 73 17.00 4.30 + 2.48E-22 1.87E-19

RNA splicing, via transesterification reactions 305 73 17.16 4.25 + 4.06E-22 2.91E-19

RNA splicing 407 95 22.90 4.15 + 8.53E-28 1.35E-24

dendritic spine development 29 9 1.63 5.51 + 1.34E-04 7.16E-03

dendrite development 109 22 6.13 3.59 + 1.58E-06 1.35E-04

neuron projection development 683 63 38.44 1.64 + 3.29E-04 1.54E-02

plasma membrane bounded cell projection organization 1167 94 65.67 1.43 + 9.50E-04 3.65E-02

positive regulation of mRNA splicing, via spliceosome 23 7 1.29 5.41 + 8.26E-04 3.26E-02

positive regulation of RNA splicing 38 9 2.14 4.21 + 7.30E-04 2.97E-02

positive regulation of RNA metabolic process 1719 134 96.74 1.39 + 2.79E-04 1.35E-02

positive regulation of nucleobase-containing compound metabolic process 1892 149 106.47 1.40 + 6.43E-05 3.73E-03

positive regulation of nitrogen compound metabolic process 3059 232 172.15 1.35 + 4.16E-06 3.28E-04

positive regulation of metabolic process 3720 271 209.35 1.29 + 1.01E-05 7.16E-04

positive regulation of cellular metabolic process 3239 239 182.28 1.31 + 1.78E-05 1.19E-03

positive regulation of macromolecule metabolic process 3432 256 193.14 1.33 + 3.55E-06 2.84E-04

positive regulation of gene expression 2381 172 133.99 1.28 + 1.01E-03 3.84E-02

positive regulation of mRNA processing 33 9 1.86 4.85 + 3.04E-04 1.45E-02

regulation of mRNA processing 142 32 7.99 4.00 + 7.05E-10 9.76E-08

regulation of mRNA metabolic process 341 62 19.19 3.23 + 4.41E-14 1.09E-11

positive regulation of mRNA metabolic process 85 17 4.78 3.55 + 2.62E-05 1.66E-03

regulation of mRNA splicing, via spliceosome 103 28 5.80 4.83 + 2.25E-10 3.29E-08

viral transcription 116 35 6.53 5.36 + 1.01E-13 2.39E-11

viral gene expression 172 42 9.68 4.34 + 1.61E-13 3.48E-11

histone mRNA metabolic process 24 7 1.35 5.18 + 1.02E-03 3.84E-02

mitochondrial respiratory chain complex I assembly 66 19 3.71 5.12 + 8.17E-08 8.82E-06

NADH dehydrogenase complex assembly 66 19 3.71 5.12 + 8.17E-08 8.88E-06

mitochondrial respiratory chain complex assembly 101 25 5.68 4.40 + 1.03E-08 1.24E-06

mitochondrion organization 457 72 25.72 2.80 + 2.20E-13 4.70E-11

spliceosomal snRNP assembly 39 11 2.19 5.01 + 5.13E-05 3.04E-03

mitochondrial calcium ion transmembrane transport 25 7 1.41 4.98 + 1.24E-03 4.49E-02

mitotic spindle assembly checkpoint 25 7 1.41 4.98 + 1.24E-03 4.48E-02

spindle assembly checkpoint 25 7 1.41 4.98 + 1.24E-03 4.46E-02

regulation of cell cycle 1198 106 67.42 1.57 + 1.37E-05 9.40E-04

mitotic spindle checkpoint 25 7 1.41 4.98 + 1.24E-03 4.47E-02

regulation of mitotic cell cycle 590 60 33.20 1.81 + 3.78E-05 2.34E-03

negative regulation of mitotic metaphase/anaphase transition 27 8 1.52 5.27 + 4.11E-04 1.85E-02

regulation of cell cycle process 772 81 43.44 1.86 + 4.80E-07 4.45E-05

regulation of organelle organization 1190 120 66.97 1.79 + 5.52E-09 6.91E-07

regulation of cellular component organization 2363 216 132.98 1.62 + 6.59E-12 1.13E-09

negative regulation of organelle organization 332 39 18.68 2.09 + 5.54E-05 3.26E-03

negative regulation of cellular component organization 718 82 40.41 2.03 + 1.23E-08 1.46E-06

negative regulation of metaphase/anaphase transition of cell cycle 29 8 1.63 4.90 + 6.13E-04 2.57E-02

regulation of cell cycle phase transition 462 51 26.00 1.96 + 2.26E-05 1.45E-03

regulation of metaphase/anaphase transition of cell cycle 63 12 3.55 3.38 + 5.75E-04 2.44E-02

regulation of sister chromatid segregation 72 13 4.05 3.21 + 5.39E-04 2.33E-02

regulation of chromosome organization 283 37 15.93 2.32 + 1.22E-05 8.54E-04

regulation of chromosome segregation 89 14 5.01 2.80 + 1.12E-03 4.17E-02

negative regulation of mitotic sister chromatid separation 30 8 1.69 4.74 + 7.41E-04 3.00E-02

regulation of mitotic sister chromatid separation 65 12 3.66 3.28 + 7.33E-04 2.97E-02

regulation of chromosome separation 72 13 4.05 3.21 + 5.39E-04 2.32E-02

negative regulation of chromosome separation 32 8 1.80 4.44 + 1.06E-03 3.96E-02

negative regulation of chromosome segregation 32 8 1.80 4.44 + 1.06E-03 3.97E-02

negative regulation of mitotic sister chromatid segregation 30 8 1.69 4.74 + 7.41E-04 2.99E-02

regulation of mitotic sister chromatid segregation 46 11 2.59 4.25 + 1.80E-04 9.16E-03

negative regulation of sister chromatid segregation 30 8 1.69 4.74 + 7.41E-04 2.98E-02

regulation of mitotic metaphase/anaphase transition 60 12 3.38 3.55 + 3.91E-04 1.77E-02

regulation of mitotic cell cycle phase transition 424 51 23.86 2.14 + 2.19E-06 1.80E-04

cytoplasmic translation 75 20 4.22 4.74 + 1.08E-07 1.13E-05

cristae formation 31 8 1.74 4.59 + 8.89E-04 3.46E-02

inner mitochondrial membrane organization 52 11 2.93 3.76 + 4.49E-04 1.99E-02

mitochondrial membrane organization 140 26 7.88 3.30 + 7.43E-07 6.73E-05

dendrite morphogenesis 60 15 3.38 4.44 + 8.09E-06 5.99E-04

cell morphogenesis involved in neuron differentiation 449 44 25.27 1.74 + 7.67E-04 3.07E-02

positive regulation of mitochondrial outer membrane permeabilization involved in apoptotic signaling pathway 36 9 2.03 4.44 + 5.23E-04 2.27E-02

regulation of mitochondrion organization 155 20 8.72 2.29 + 1.14E-03 4.18E-02

positive regulation of organelle organization 590 57 33.20 1.72 + 2.38E-04 1.17E-02

positive regulation of cellular component organization 1135 106 63.87 1.66 + 1.26E-06 1.10E-04

regulation of transport 1758 134 98.93 1.35 + 5.94E-04 2.51E-02

regulation of mitochondrial membrane permeability 73 13 4.11 3.16 + 6.05E-04 2.54E-02

mitochondrial transport 229 34 12.89 2.64 + 2.15E-06 1.77E-04

regulation of membrane permeability 86 14 4.84 2.89 + 8.34E-04 3.28E-02

regulation of biological quality 4007 294 225.50 1.30 + 1.72E-06 1.45E-04

regulation of alternative mRNA splicing, via spliceosome 58 14 3.26 4.29 + 2.25E-05 1.45E-03

negative regulation of microtubule polymerization or depolymerization 39 9 2.19 4.10 + 8.57E-04 3.35E-02

negative regulation of cytoskeleton organization 152 22 8.55 2.57 + 2.19E-04 1.08E-02

regulation of cytoskeleton organization 520 49 29.26 1.67 + 8.86E-04 3.46E-02

regulation of microtubule polymerization or depolymerization 84 14 4.73 2.96 + 6.79E-04 2.79E-02

regulation of microtubule cytoskeleton organization 142 24 7.99 3.00 + 8.14E-06 5.97E-04

regulation of microtubule-based process 236 28 13.28 2.11 + 4.84E-04 2.12E-02

substantia nigra development 46 10 2.59 3.86 + 6.72E-04 2.77E-02

tRNA aminoacylation for protein translation 46 10 2.59 3.86 + 6.72E-04 2.77E-02

tRNA aminoacylation 49 10 2.76 3.63 + 1.03E-03 3.86E-02

tRNA metabolic process 187 23 10.52 2.19 + 9.81E-04 3.75E-02

amino acid activation 50 10 2.81 3.55 + 1.17E-03 4.25E-02

regulation of dendritic spine development 60 13 3.38 3.85 + 1.14E-04 6.14E-03

regulation of developmental process 2441 176 137.37 1.28 + 9.71E-04 3.73E-02

neuron projection organization 42 9 2.36 3.81 + 1.35E-03 4.75E-02

histone deacetylation 50 10 2.81 3.55 + 1.17E-03 4.26E-02

chromatin organization 697 72 39.22 1.84 + 3.70E-06 2.95E-04

chromosome organization 1061 107 59.71 1.79 + 3.11E-08 3.56E-06

protein targeting to mitochondrion 56 11 3.15 3.49 + 7.71E-04 3.07E-02

protein localization to mitochondrion 82 14 4.61 3.03 + 5.50E-04 2.36E-02

mitotic prometaphase 167 32 9.40 3.40 + 2.14E-08 2.47E-06

mitotic cell cycle phase 257 43 14.46 2.97 + 3.29E-09 4.29E-07

cell cycle phase 257 43 14.46 2.97 + 3.29E-09 4.26E-07

biological phase 257 43 14.46 2.97 + 3.29E-09 4.33E-07

mitotic anaphase 157 30 8.84 3.40 + 6.19E-08 6.83E-06

anaphase 157 30 8.84 3.40 + 6.19E-08 6.88E-06

M phase 160 30 9.00 3.33 + 8.92E-08 9.57E-06

mitotic M phase 160 30 9.00 3.33 + 8.92E-08 9.50E-06

positive regulation of establishment of protein localization to mitochondrion 58 11 3.26 3.37 + 9.93E-04 3.78E-02

regulation of establishment of protein localization to mitochondrion 73 14 4.11 3.41 + 1.94E-04 9.77E-03

antigen processing and presentation of exogenous peptide antigen via MHC class II 99 18 5.57 3.23 + 4.64E-05 2.78E-03

antigen processing and presentation of exogenous peptide antigen 178 25 10.02 2.50 + 9.81E-05 5.39E-03

antigen processing and presentation of exogenous antigen 186 25 10.47 2.39 + 1.65E-04 8.55E-03

antigen processing and presentation 223 29 12.55 2.31 + 9.65E-05 5.34E-03

antigen processing and presentation of peptide antigen 193 26 10.86 2.39 + 1.19E-04 6.36E-03

antigen processing and presentation of peptide antigen via MHC class II 101 18 5.68 3.17 + 5.84E-05 3.42E-03

antigen processing and presentation of peptide or polysaccharide antigen via MHC class II 102 18 5.74 3.14 + 6.53E-05 3.76E-03

ATP-dependent chromatin remodeling 77 14 4.33 3.23 + 3.14E-04 1.48E-02

chromatin remodeling 172 23 9.68 2.38 + 3.23E-04 1.51E-02

regulation of postsynapse organization 89 16 5.01 3.19 + 1.35E-04 7.15E-03

regulation of synapse organization 208 30 11.71 2.56 + 1.29E-05 8.95E-04

regulation of synapse structure or activity 219 30 12.32 2.43 + 4.31E-05 2.60E-03

organelle transport along microtubule 79 14 4.45 3.15 + 3.95E-04 1.78E-02

transport along microtubule 156 23 8.78 2.62 + 1.36E-04 7.19E-03

cytoskeleton-dependent intracellular transport 193 25 10.86 2.30 + 3.43E-04 1.59E-02

microtubule-based transport 191 24 10.75 2.23 + 6.05E-04 2.54E-02

microtubule-based movement 350 36 19.70 1.83 + 1.20E-03 4.35E-02

microtubule-based process 803 81 45.19 1.79 + 1.75E-06 1.47E-04

establishment of organelle localization 397 47 22.34 2.10 + 8.36E-06 6.10E-04

organelle localization 616 72 34.67 2.08 + 5.40E-08 6.04E-06

negative regulation of supramolecular fiber organization 154 27 8.67 3.12 + 1.22E-06 1.08E-04

regulation of supramolecular fiber organization 375 39 21.10 1.85 + 5.48E-04 2.36E-02

negative regulation of translation 137 24 7.71 3.11 + 4.76E-06 3.70E-04

negative regulation of cellular amide metabolic process 159 26 8.95 2.91 + 5.89E-06 4.49E-04

regulation of cellular amide metabolic process 440 53 24.76 2.14 + 1.23E-06 1.08E-04

negative regulation of cellular macromolecule biosynthetic process 1488 128 83.74 1.53 + 4.97E-06 3.84E-04

regulation of cellular macromolecule biosynthetic process 3921 281 220.66 1.27 + 2.13E-05 1.39E-03

regulation of macromolecule biosynthetic process 3952 283 222.40 1.27 + 2.24E-05 1.45E-03

regulation of biosynthetic process 4197 299 236.19 1.27 + 1.49E-05 1.01E-03

regulation of cellular biosynthetic process 4113 292 231.46 1.26 + 2.54E-05 1.62E-03

negative regulation of macromolecule biosynthetic process 1499 129 84.36 1.53 + 5.25E-06 4.02E-04

negative regulation of biosynthetic process 1589 133 89.42 1.49 + 1.20E-05 8.40E-04

negative regulation of cellular biosynthetic process 1557 131 87.62 1.50 + 1.28E-05 8.88E-04

negative regulation of cellular protein metabolic process 985 86 55.43 1.55 + 1.52E-04 7.91E-03

negative regulation of protein metabolic process 1057 96 59.48 1.61 + 1.43E-05 9.74E-04

regulation of protein metabolic process 2605 207 146.60 1.41 + 8.63E-07 7.78E-05

regulation of cellular protein metabolic process 2447 195 137.71 1.42 + 1.79E-06 1.49E-04

regulation of translation 376 50 21.16 2.36 + 1.61E-07 1.61E-05

posttranscriptional regulation of gene expression 554 76 31.18 2.44 + 2.66E-11 4.24E-09

negative regulation of RNA catabolic process 69 12 3.88 3.09 + 1.16E-03 4.23E-02

regulation of catabolic process 1021 101 57.46 1.76 + 2.40E-07 2.36E-05

regulation of cellular catabolic process 855 88 48.12 1.83 + 3.52E-07 3.32E-05

G2/M transition of mitotic cell cycle 140 24 7.88 3.05 + 6.59E-06 4.97E-04

cell cycle G2/M phase transition 142 24 7.99 3.00 + 8.14E-06 6.00E-04

DNA-templated transcription, termination 79 13 4.45 2.92 + 1.16E-03 4.22E-02

non-canonical Wnt signaling pathway 135 22 7.60 2.90 + 3.14E-05 1.96E-03

Wnt signaling pathway 349 39 19.64 1.99 + 1.39E-04 7.28E-03

cell surface receptor signaling pathway involved in cell-cell signaling 419 44 23.58 1.87 + 2.14E-04 1.07E-02

cell-cell signaling 1124 93 63.25 1.47 + 4.73E-04 2.08E-02

cell-cell signaling by wnt 349 39 19.64 1.99 + 1.39E-04 7.31E-03

regulation of mRNA stability 192 31 10.80 2.87 + 9.86E-07 8.83E-05

regulation of RNA stability 202 33 11.37 2.90 + 3.52E-07 3.30E-05

regulation of mRNA catabolic process 214 35 12.04 2.91 + 1.53E-07 1.54E-05

negative regulation of protein-containing complex assembly 138 22 7.77 2.83 + 4.21E-05 2.54E-03

regulation of cellular component biogenesis 968 85 54.47 1.56 + 1.34E-04 7.14E-03

chromatin organization involved in regulation of transcription 89 14 5.01 2.80 + 1.12E-03 4.15E-02

negative regulation of mRNA metabolic process 89 14 5.01 2.80 + 1.12E-03 4.14E-02

mRNA export from nucleus 111 17 6.25 2.72 + 4.57E-04 2.02E-02

mRNA-containing ribonucleoprotein complex export from nucleus 111 17 6.25 2.72 + 4.57E-04 2.02E-02

ribonucleoprotein complex export from nucleus 127 19 7.15 2.66 + 2.83E-04 1.37E-02

nucleocytoplasmic transport 259 29 14.58 1.99 + 1.27E-03 4.55E-02

nuclear transport 262 29 14.74 1.97 + 1.35E-03 4.77E-02

ribonucleoprotein complex localization 128 19 7.20 2.64 + 3.09E-04 1.47E-02

RNA export from nucleus 135 19 7.60 2.50 + 7.70E-04 3.07E-02

RNA transport 201 30 11.31 2.65 + 9.00E-06 6.54E-04

establishment of RNA localization 203 30 11.42 2.63 + 9.82E-06 7.01E-04

RNA localization 222 38 12.49 3.04 + 1.57E-08 1.83E-06

nucleic acid transport 201 30 11.31 2.65 + 9.00E-06 6.51E-04

nucleobase-containing compound transport 253 33 14.24 2.32 + 2.84E-05 1.78E-03

protein-containing complex localization 260 32 14.63 2.19 + 1.08E-04 5.90E-03

mRNA transport 159 23 8.95 2.57 + 1.52E-04 7.91E-03

mitochondrial transmembrane transport 105 16 5.91 2.71 + 6.97E-04 2.85E-02

activation of innate immune response 149 22 8.39 2.62 + 1.15E-04 6.21E-03

regulation of extent of cell growth 109 16 6.13 2.61 + 9.95E-04 3.78E-02

regulation of cell size 181 23 10.19 2.26 + 7.41E-04 2.98E-02

regulation of cellular component size 384 39 21.61 1.80 + 9.20E-04 3.56E-02

neuron migration 116 17 6.53 2.60 + 7.13E-04 2.92E-02

cerebral cortex development 116 17 6.53 2.60 + 7.13E-04 2.91E-02

organelle localization by membrane tethering 171 25 9.62 2.60 + 6.79E-05 3.88E-03

membrane docking 180 25 10.13 2.47 + 1.11E-04 6.03E-03

regulation of G2/M transition of mitotic cell cycle 203 29 11.42 2.54 + 2.07E-05 1.37E-03

regulation of cell cycle G2/M phase transition 219 29 12.32 2.35 + 7.92E-05 4.43E-03

regulation of gene expression, epigenetic 171 24 9.62 2.49 + 1.39E-04 7.29E-03

mitotic spindle organization 164 23 9.23 2.49 + 1.96E-04 9.85E-03

spindle organization 225 29 12.66 2.29 + 1.07E-04 5.89E-03

microtubule cytoskeleton organization 566 55 31.85 1.73 + 2.54E-04 1.24E-02

cytoskeleton organization 1203 100 67.70 1.48 + 2.14E-04 1.07E-02

microtubule cytoskeleton organization involved in mitosis 185 26 10.41 2.50 + 6.96E-05 3.97E-03

protein-containing complex disassembly 225 31 12.66 2.45 + 1.83E-05 1.22E-03

nucleosome organization 156 21 8.78 2.39 + 5.58E-04 2.39E-02

protein-DNA complex subunit organization 295 38 16.60 2.29 + 1.06E-05 7.45E-04

chromatin assembly 149 20 8.39 2.39 + 7.86E-04 3.11E-02

DNA packaging 201 24 11.31 2.12 + 1.37E-03 4.81E-02

DNA conformation change 313 35 17.61 1.99 + 3.94E-04 1.78E-02

chromatin assembly or disassembly 169 23 9.51 2.42 + 2.66E-04 1.29E-02

positive regulation of neuron projection development 157 21 8.84 2.38 + 5.94E-04 2.52E-02

regulation of neuron projection development 438 53 24.65 2.15 + 1.14E-06 1.01E-04

regulation of plasma membrane bounded cell projection organization 621 71 34.95 2.03 + 1.09E-07 1.13E-05

regulation of cell projection organization 638 72 35.90 2.01 + 1.51E-07 1.53E-05

positive regulation of cell projection organization 350 45 19.70 2.28 + 2.08E-06 1.73E-04

gene silencing 150 20 8.44 2.37 + 8.35E-04 3.27E-02

regulation of synaptic plasticity 181 24 10.19 2.36 + 4.11E-04 1.84E-02

modulation of chemical synaptic transmission 422 47 23.75 1.98 + 3.89E-05 2.40E-03

regulation of trans-synaptic signaling 423 47 23.80 1.97 + 3.97E-05 2.43E-03

positive regulation of neurogenesis 221 29 12.44 2.33 + 8.71E-05 4.85E-03

positive regulation of nervous system development 268 31 15.08 2.06 + 3.87E-04 1.77E-02

regulation of nervous system development 428 44 24.09 1.83 + 3.67E-04 1.69E-02

positive regulation of cell development 294 34 16.55 2.05 + 2.56E-04 1.25E-02

regulation of cell development 490 49 27.58 1.78 + 2.86E-04 1.37E-02

regulation of neurogenesis 352 40 19.81 2.02 + 8.93E-05 4.96E-03

protein acylation 177 23 9.96 2.31 + 6.39E-04 2.65E-02

positive regulation of intracellular protein transport 186 23 10.47 2.20 + 9.33E-04 3.60E-02

positive regulation of protein transport 329 36 18.51 1.94 + 3.65E-04 1.68E-02

regulation of protein transport 568 56 31.96 1.75 + 1.31E-04 7.02E-03

regulation of peptide transport 601 58 33.82 1.71 + 1.92E-04 9.68E-03

regulation of anion transport 861 77 48.45 1.59 + 1.85E-04 9.39E-03

positive regulation of anion transport 502 48 28.25 1.70 + 9.77E-04 3.74E-02

positive regulation of intracellular transport 227 28 12.77 2.19 + 3.35E-04 1.56E-02

regulation of intracellular transport 361 40 20.32 1.97 + 1.71E-04 8.70E-03

regulation of intracellular protein transport 261 31 14.69 2.11 + 3.04E-04 1.45E-02

protein folding 228 28 12.83 2.18 + 3.47E-04 1.60E-02

protein-DNA complex assembly 255 31 14.35 2.16 + 1.66E-04 8.55E-03

regulation of neurotransmitter levels 224 26 12.61 2.06 + 1.01E-03 3.84E-02

regulation of protein stability 303 32 17.05 1.88 + 1.31E-03 4.66E-02

chemical synaptic transmission 419 43 23.58 1.82 + 4.75E-04 2.09E-02

anterograde trans-synaptic signaling 419 43 23.58 1.82 + 4.75E-04 2.08E-02

trans-synaptic signaling 436 43 24.54 1.75 + 8.92E-04 3.47E-02

synaptic signaling 466 46 26.22 1.75 + 6.29E-04 2.61E-02

regulation of anatomical structure morphogenesis 955 82 53.74 1.53 + 3.71E-04 1.70E-02

cellular response to stress 1755 143 98.76 1.45 + 2.22E-05 1.44E-03

response to endogenous stimulus 1416 110 79.69 1.38 + 1.12E-03 4.13E-02

positive regulation of cellular biosynthetic process 1957 149 110.13 1.35 + 2.83E-04 1.36E-02

positive regulation of biosynthetic process 1991 151 112.05 1.35 + 3.13E-04 1.48E-02

positive regulation of macromolecule biosynthetic process 1854 141 104.34 1.35 + 4.49E-04 2.00E-02

Unclassified 2746 74 154.53 .48 - 1.16E-13 2.62E-11

G protein-coupled receptor signaling pathway 1329 32 74.79 .43 - 3.27E-08 3.71E-06

inflammatory response 496 8 27.91 .29 - 2.07E-05 1.36E-03

defense response to bacterium 345 5 19.42 .26 - 2.66E-04 1.29E-02

extracellular matrix organization 382 2 21.50 .09 - 2.58E-07 2.48E-05

extracellular structure organization 383 2 21.55 .09 - 2.58E-07 2.49E-05

external encapsulating structure organization 385 2 21.67 .09 - 2.61E-07 2.49E-05

detection of chemical stimulus involved in sensory perception of smell 441 0 24.82 < 0.01 - 4.88E-11 7.61E-09

detection of chemical stimulus involved in sensory perception 486 0 27.35 < 0.01 - 4.55E-12 7.97E-10

detection of stimulus involved in sensory perception 554 1 31.18 .03 - 2.24E-12 4.05E-10

sensory perception 973 17 54.76 .31 - 4.66E-09 5.98E-07

nervous system process 1380 48 77.66 .62 - 3.89E-04 1.77E-02

system process 2040 78 114.80 .68 - 2.40E-04 1.18E-02

detection of stimulus 718 13 40.41 .32 - 1.35E-06 1.16E-04

detection of chemical stimulus 522 3 29.38 .10 - 2.58E-09 3.42E-07

sensory perception of chemical stimulus 542 2 30.50 .07 - 9.33E-11 1.43E-08

sensory perception of smell 468 1 26.34 .04 - 2.52E-10 3.65E-08
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New  Enhancer-Gene Map       PANTHER16.0 Released.

Analysis Summary: Please report in publication 

Analysis Type: PANTHER Overrepresentation Test (Released 20210224)

Annotation Version and Release Date: GO Ontology database DOI: 10.5281/zenodo.4437524 Released 2021-01-01

Analyzed List: upload_1 (Homo sapiens) Change

Reference List: Homo sapiens (all genes in database) Change

Annotation Data Set: GO biological process complete

Test Type: Fisher's Exact Binomial 

Correction: Calculate False Discovery Rate Use the Bonferroni correction for multiple testing No correction

Results 
Reference list upload_1

Uniquely Mapped IDS: 20595 out of 20595 212 out of 223

Unmapped IDs: 0 6

Multiple mapping information: 0 13

Export  Table   XML with user input ids   JSON with user input ids  

Displaying only results for FDR P < 0.05, click here to display all results 

Homo sapiens (REF) upload_1 (  Hierarchy  NEW! )

GO biological process complete # # expected Fold Enrichment +/- raw P value FDR

mitochondrial ATP synthesis coupled proton transport 19 4 .21 19.44 + 9.67E-05 1.30E-02

ATP synthesis coupled proton transport 24 4 .26 15.39 + 2.14E-04 2.62E-02

organic cyclic compound metabolic process 3190 76 34.54 2.20 + 1.14E-11 4.74E-09

organic substance metabolic process 7879 118 85.31 1.38 + 1.14E-05 1.88E-03

metabolic process 8334 141 90.24 1.56 + 1.36E-11 5.48E-09

organic substance biosynthetic process 2804 60 30.36 1.98 + 2.15E-07 3.99E-05

biosynthetic process 2862 60 30.99 1.94 + 4.73E-07 8.58E-05

heterocycle metabolic process 2904 75 31.44 2.39 + 2.60E-13 1.58E-10

cellular metabolic process 7571 138 81.98 1.68 + 4.54E-14 3.41E-11

cellular process 15487 203 167.69 1.21 + 2.64E-09 6.82E-07

cellular biosynthetic process 2709 60 29.33 2.05 + 5.00E-08 1.04E-05

cellular nitrogen compound biosynthetic process 1575 47 17.05 2.76 + 2.67E-10 8.58E-08

cellular nitrogen compound metabolic process 3407 86 36.89 2.33 + 6.41E-15 7.78E-12

nitrogen compound metabolic process 6898 114 74.69 1.53 + 9.77E-08 1.90E-05

cellular aromatic compound metabolic process 2949 76 31.93 2.38 + 1.80E-13 1.18E-10

organonitrogen compound biosynthetic process 1380 43 14.94 2.88 + 5.02E-10 1.47E-07

nucleobase-containing compound metabolic process 2720 75 29.45 2.55 + 7.87E-15 8.87E-12

primary metabolic process 7365 116 79.75 1.45 + 1.03E-06 1.83E-04

ATP metabolic process 206 18 2.23 8.07 + 3.87E-11 1.52E-08

purine ribonucleoside triphosphate biosynthetic process 47 5 .51 9.82 + 2.33E-04 2.78E-02

purine nucleoside triphosphate biosynthetic process 48 5 .52 9.62 + 2.55E-04 2.98E-02

ribonucleoside triphosphate biosynthetic process 53 5 .57 8.71 + 3.89E-04 4.24E-02

energy coupled proton transport, down electrochemical gradient 24 4 .26 15.39 + 2.14E-04 2.60E-02

proton transmembrane transport 134 9 1.45 6.20 + 2.43E-05 3.62E-03

ion transport 2882 53 31.21 1.70 + 9.56E-05 1.30E-02

localization 5805 88 62.86 1.40 + 3.16E-04 3.53E-02

oxidative phosphorylation 120 18 1.30 13.85 + 8.98E-15 9.45E-12

generation of precursor metabolites and energy 402 19 4.35 4.37 + 1.53E-07 2.91E-05

phosphorylation 1023 28 11.08 2.53 + 8.48E-06 1.41E-03

intracellular transport 1500 44 16.24 2.71 + 1.88E-09 5.02E-07

establishment of localization in cell 2365 53 25.61 2.07 + 2.79E-07 5.11E-05

cellular localization 3006 64 32.55 1.97 + 9.96E-08 1.92E-05

mitochondrial transmembrane transport 105 9 1.14 7.92 + 3.87E-06 6.49E-04

mitochondrial transport 229 17 2.48 6.86 + 1.42E-09 3.93E-07

ribosomal small subunit assembly 21 4 .23 17.59 + 1.36E-04 1.79E-02

organelle organization 3574 74 38.70 1.91 + 1.32E-08 2.93E-06

cellular component organization 5776 103 62.54 1.65 + 1.28E-08 2.89E-06

cellular component organization or biogenesis 6000 120 64.97 1.85 + 2.12E-14 1.76E-11

cellular component assembly 2438 52 26.40 1.97 + 1.97E-06 3.45E-04

cellular component biogenesis 2701 69 29.25 2.36 + 5.69E-12 2.56E-09

ribosome biogenesis 332 22 3.59 6.12 + 3.89E-11 1.50E-08

ribonucleoprotein complex biogenesis 465 28 5.03 5.56 + 6.31E-13 3.55E-10

ribonucleoprotein complex assembly 190 11 2.06 5.35 + 1.15E-05 1.85E-03

ribonucleoprotein complex subunit organization 197 11 2.13 5.16 + 1.59E-05 2.51E-03

protein-containing complex subunit organization 1582 42 17.13 2.45 + 8.73E-08 1.74E-05

cellular protein-containing complex assembly 860 31 9.31 3.33 + 7.54E-09 1.83E-06

protein-containing complex assembly 1338 37 14.49 2.55 + 1.94E-07 3.64E-05

cytoplasmic translation 75 14 .81 17.24 + 6.53E-13 3.55E-10

translation 384 30 4.16 7.22 + 1.32E-16 3.47E-13

peptide biosynthetic process 409 30 4.43 6.77 + 6.50E-16 9.31E-13

peptide metabolic process 537 31 5.81 5.33 + 9.46E-14 6.49E-11

cellular amide metabolic process 808 31 8.75 3.54 + 1.83E-09 4.98E-07

amide biosynthetic process 528 30 5.72 5.25 + 3.62E-13 2.12E-10

gene expression 2187 74 23.68 3.12 + 2.30E-19 1.82E-15

macromolecule metabolic process 6194 106 67.07 1.58 + 6.19E-08 1.27E-05

cellular macromolecule biosynthetic process 1655 49 17.92 2.73 + 1.32E-10 4.51E-08

cellular macromolecule metabolic process 4964 79 53.75 1.47 + 1.53E-04 1.99E-02

macromolecule biosynthetic process 1696 49 18.36 2.67 + 2.98E-10 9.04E-08

SRP-dependent cotranslational protein targeting to membrane 96 17 1.04 16.35 + 4.45E-15 5.84E-12

protein targeting to ER 111 19 1.20 15.81 + 1.80E-16 4.06E-13

protein targeting 370 27 4.01 6.74 + 2.30E-14 1.82E-11

intracellular protein transport 974 33 10.55 3.13 + 1.01E-08 2.42E-06

cellular protein localization 1643 43 17.79 2.42 + 8.13E-08 1.64E-05

cellular macromolecule localization 1649 43 17.86 2.41 + 8.88E-08 1.75E-05

protein localization 2161 45 23.40 1.92 + 2.36E-05 3.54E-03

protein transport 1464 35 15.85 2.21 + 1.15E-05 1.87E-03

establishment of protein localization 1559 36 16.88 2.13 + 1.96E-05 2.99E-03

peptide transport 1493 35 16.17 2.17 + 2.25E-05 3.42E-03

amide transport 1527 36 16.53 2.18 + 1.51E-05 2.41E-03

establishment of protein localization to endoplasmic reticulum 115 19 1.25 15.26 + 3.22E-16 6.36E-13

protein localization to endoplasmic reticulum 142 19 1.54 12.36 + 1.03E-14 9.60E-12

protein localization to organelle 791 32 8.56 3.74 + 2.74E-10 8.65E-08

establishment of protein localization to organelle 449 26 4.86 5.35 + 1.02E-11 4.36E-09

cotranslational protein targeting to membrane 101 18 1.09 16.46 + 6.14E-16 9.69E-13

protein targeting to membrane 183 19 1.98 9.59 + 6.61E-13 3.47E-10

establishment of protein localization to membrane 307 21 3.32 6.32 + 6.36E-11 2.33E-08

protein localization to membrane 537 23 5.81 3.96 + 4.01E-08 8.44E-06

positive regulation of protein insertion into mitochondrial membrane involved in apoptotic signaling pathway 26 4 .28 14.21 + 2.82E-04 3.25E-02

positive regulation of establishment of protein localization to mitochondrion 58 6 .63 9.55 + 6.31E-05 8.80E-03

regulation of establishment of protein localization to mitochondrion 73 6 .79 7.59 + 2.05E-04 2.56E-02

positive regulation of mitochondrial outer membrane permeabilization involved in apoptotic signaling pathway 36 5 .39 12.83 + 7.38E-05 1.02E-02

positive regulation of mitochondrion organization 85 6 .92 6.52 + 4.41E-04 4.77E-02

regulation of mitochondrion organization 155 8 1.68 4.77 + 3.83E-04 4.20E-02

regulation of mitochondrial outer membrane permeabilization involved in apoptotic signaling pathway 46 6 .50 12.05 + 1.91E-05 2.95E-03

regulation of mitochondrial membrane permeability 73 6 .79 7.59 + 2.05E-04 2.58E-02

mitochondrial membrane organization 140 11 1.52 7.26 + 7.19E-07 1.29E-04

mitochondrion organization 457 30 4.95 6.06 + 1.04E-14 9.13E-12

regulation of protein insertion into mitochondrial membrane involved in apoptotic signaling pathway 26 4 .28 14.21 + 2.82E-04 3.23E-02

nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 120 18 1.30 13.85 + 8.98E-15 8.86E-12

nuclear-transcribed mRNA catabolic process 196 20 2.12 9.42 + 2.15E-13 1.36E-10

mRNA catabolic process 216 20 2.34 8.55 + 1.13E-12 5.76E-10

negative regulation of gene expression 2034 40 22.02 1.82 + 2.65E-04 3.08E-02

negative regulation of macromolecule metabolic process 2862 52 30.99 1.68 + 1.95E-04 2.47E-02

regulation of metabolic process 6854 101 74.21 1.36 + 2.53E-04 2.98E-02

regulation of macromolecule metabolic process 6308 97 68.30 1.42 + 5.59E-05 7.87E-03

regulation of gene expression 4880 82 52.84 1.55 + 1.67E-05 2.61E-03

RNA catabolic process 246 21 2.66 7.88 + 1.29E-12 6.33E-10

RNA metabolic process 1599 62 17.31 3.58 + 9.01E-19 4.73E-15

nucleic acid metabolic process 2232 69 24.17 2.86 + 5.87E-16 1.03E-12

cellular macromolecule catabolic process 912 25 9.88 2.53 + 2.61E-05 3.85E-03

macromolecule catabolic process 1046 25 11.33 2.21 + 3.12E-04 3.52E-02

nucleobase-containing compound catabolic process 375 22 4.06 5.42 + 3.48E-10 1.04E-07

cellular nitrogen compound catabolic process 425 22 4.60 4.78 + 3.17E-09 8.06E-07

heterocycle catabolic process 419 22 4.54 4.85 + 2.47E-09 6.50E-07

aromatic compound catabolic process 441 22 4.78 4.61 + 6.02E-09 1.48E-06

organic cyclic compound catabolic process 469 22 5.08 4.33 + 1.73E-08 3.75E-06

mRNA metabolic process 694 44 7.51 5.86 + 9.37E-21 1.48E-16

translational initiation 143 21 1.55 13.56 + 7.12E-17 2.25E-13

viral transcription 116 17 1.26 13.53 + 7.17E-14 5.14E-11

viral process 849 31 9.19 3.37 + 5.64E-09 1.41E-06

biological process involved in symbiotic interaction 937 34 10.15 3.35 + 1.10E-09 3.09E-07

viral gene expression 172 18 1.86 9.66 + 2.42E-12 1.15E-09

maturation of LSU-rRNA 28 4 .30 13.19 + 3.64E-04 4.02E-02

rRNA processing 260 21 2.82 7.46 + 3.44E-12 1.59E-09

ncRNA processing 432 24 4.68 5.13 + 1.50E-10 5.05E-08

RNA processing 923 47 9.99 4.70 + 1.67E-18 6.59E-15

ncRNA metabolic process 517 26 5.60 4.64 + 1.93E-10 6.33E-08

rRNA metabolic process 270 21 2.92 7.18 + 6.70E-12 2.93E-09

ribosomal large subunit biogenesis 72 6 .78 7.70 + 1.91E-04 2.45E-02

mitochondrial electron transport, NADH to ubiquinone 49 7 .53 13.19 + 2.19E-06 3.75E-04

mitochondrial ATP synthesis coupled electron transport 89 13 .96 13.49 + 6.95E-11 2.49E-08

ATP synthesis coupled electron transport 90 13 .97 13.34 + 7.88E-11 2.76E-08

respiratory electron transport chain 108 13 1.17 11.12 + 6.10E-10 1.75E-07

electron transport chain 170 14 1.84 7.61 + 1.23E-08 2.81E-06

cellular respiration 157 13 1.70 7.65 + 3.90E-08 8.30E-06

energy derivation by oxidation of organic compounds 227 13 2.46 5.29 + 2.05E-06 3.56E-04

intracellular protein transmembrane transport 51 6 .55 10.87 + 3.25E-05 4.70E-03

protein transmembrane transport 60 6 .65 9.24 + 7.51E-05 1.03E-02

protein targeting to mitochondrion 56 6 .61 9.90 + 5.26E-05 7.48E-03

establishment of protein localization to mitochondrion 75 6 .81 7.39 + 2.35E-04 2.78E-02

protein localization to mitochondrion 82 7 .89 7.88 + 4.82E-05 6.91E-03

inner mitochondrial membrane organization 52 5 .56 8.88 + 3.59E-04 3.99E-02

mitochondrial respiratory chain complex I assembly 66 6 .71 8.40 + 1.22E-04 1.62E-02

NADH dehydrogenase complex assembly 66 6 .71 8.40 + 1.22E-04 1.64E-02

mitochondrial respiratory chain complex assembly 101 9 1.09 8.23 + 2.87E-06 4.88E-04

regulation of mRNA splicing, via spliceosome 103 7 1.12 6.28 + 1.84E-04 2.38E-02

regulation of mRNA processing 142 8 1.54 5.20 + 2.19E-04 2.63E-02

regulation of mRNA metabolic process 341 14 3.69 3.79 + 3.13E-05 4.56E-03

regulation of RNA splicing 149 8 1.61 4.96 + 2.98E-04 3.38E-02

mRNA splicing, via spliceosome 302 18 3.27 5.50 + 1.19E-08 2.80E-06

mRNA processing 486 25 5.26 4.75 + 2.82E-10 8.73E-08

RNA splicing, via transesterification reactions with bulged adenosine as nucleophile 302 18 3.27 5.50 + 1.19E-08 2.76E-06

RNA splicing, via transesterification reactions 305 18 3.30 5.45 + 1.38E-08 3.01E-06

RNA splicing 407 24 4.41 5.45 + 4.73E-11 1.78E-08

Unclassified 2746 12 29.73 .40 - 2.05E-04 2.54E-02
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New  Enhancer-Gene Map       PANTHER16.0 Released.

Analysis Summary: Please report in publication 

Analysis Type: PANTHER Overrepresentation Test (Released 20210224)

Annotation Version and Release Date: GO Ontology database DOI: 10.5281/zenodo.4437524 Released 2021-01-01

Analyzed List: upload_1 (Homo sapiens) Change

Reference List: Homo sapiens (all genes in database) Change

Annotation Data Set: GO biological process complete

Test Type: Fisher's Exact Binomial 

Correction: Calculate False Discovery Rate Use the Bonferroni correction for multiple testing No correction

Results 
Reference list upload_1

Uniquely Mapped IDS: 20595 out of 20595 138 out of 142

Unmapped IDs: 0 8

Multiple mapping information: 0 2

Export  Table   XML with user input ids   JSON with user input ids  

Displaying only results for FDR P < 0.05, click here to display all results 

Homo sapiens (REF) upload_1 (  Hierarchy  NEW! )

GO biological process complete # # expected Fold Enrichment +/- raw P value FDR

regulation of mRNA stability involved in response to oxidative stress 2 2 .01 > 100 + 2.77E-04 3.28E-02

regulation of gene expression 4880 57 33.65 1.69 + 1.63E-05 2.68E-03

cellular process 15487 127 106.78 1.19 + 3.32E-05 4.94E-03

mitochondrial ATP synthesis coupled proton transport 19 4 .13 30.53 + 1.69E-05 2.74E-03

ATP synthesis coupled proton transport 24 4 .17 24.17 + 3.80E-05 5.49E-03

ATP biosynthetic process 36 4 .25 16.12 + 1.59E-04 1.93E-02

organic cyclic compound metabolic process 3190 55 21.99 2.50 + 2.14E-11 9.91E-09

organic substance metabolic process 7879 78 54.32 1.44 + 6.19E-05 8.35E-03

metabolic process 8334 91 57.46 1.58 + 2.27E-08 6.40E-06

organic substance biosynthetic process 2804 43 19.33 2.22 + 2.62E-07 5.82E-05

biosynthetic process 2862 44 19.73 2.23 + 1.66E-07 3.74E-05

heterocycle metabolic process 2904 53 20.02 2.65 + 7.07E-12 3.98E-09

cellular metabolic process 7571 89 52.20 1.70 + 7.04E-10 2.53E-07

cellular biosynthetic process 2709 43 18.68 2.30 + 1.28E-07 2.98E-05

cellular nitrogen compound biosynthetic process 1575 36 10.86 3.32 + 1.44E-10 5.83E-08

cellular nitrogen compound metabolic process 3407 59 23.49 2.51 + 2.03E-12 1.28E-09

nitrogen compound metabolic process 6898 73 47.56 1.53 + 1.50E-05 2.50E-03

cellular aromatic compound metabolic process 2949 53 20.33 2.61 + 1.27E-11 6.69E-09

organonitrogen compound biosynthetic process 1380 32 9.51 3.36 + 1.37E-09 4.71E-07

nucleobase-containing compound metabolic process 2720 52 18.75 2.77 + 2.14E-12 1.30E-09

primary metabolic process 7365 76 50.78 1.50 + 2.06E-05 3.19E-03

ATP metabolic process 206 13 1.42 9.15 + 3.73E-09 1.18E-06

purine ribonucleoside triphosphate biosynthetic process 47 5 .32 15.43 + 2.81E-05 4.27E-03

purine nucleoside triphosphate biosynthetic process 48 5 .33 15.11 + 3.09E-05 4.64E-03

nucleoside triphosphate biosynthetic process 65 5 .45 11.16 + 1.19E-04 1.51E-02

purine nucleoside triphosphate metabolic process 67 5 .46 10.82 + 1.36E-04 1.67E-02

ribonucleoside triphosphate biosynthetic process 53 5 .37 13.68 + 4.80E-05 6.76E-03

ribonucleoside triphosphate metabolic process 68 5 .47 10.66 + 1.45E-04 1.77E-02

purine ribonucleoside triphosphate metabolic process 61 5 .42 11.89 + 8.96E-05 1.17E-02

energy coupled proton transport, down electrochemical gradient 24 4 .17 24.17 + 3.80E-05 5.44E-03

proton transmembrane transport 134 6 .92 6.49 + 4.10E-04 4.76E-02

ion transport 2882 41 19.87 2.06 + 4.53E-06 8.22E-04

transport 4502 53 31.04 1.71 + 3.70E-05 5.45E-03

establishment of localization 4653 53 32.08 1.65 + 7.57E-05 1.00E-02

localization 5805 62 40.02 1.55 + 1.08E-04 1.38E-02

oxidative phosphorylation 120 13 .83 15.71 + 7.38E-12 4.01E-09

generation of precursor metabolites and energy 402 14 2.77 5.05 + 1.07E-06 2.19E-04

phosphorylation 1023 18 7.05 2.55 + 2.74E-04 3.28E-02

intracellular transport 1500 33 10.34 3.19 + 2.61E-09 8.42E-07

establishment of localization in cell 2365 42 16.31 2.58 + 5.80E-09 1.79E-06

cellular localization 3006 46 20.73 2.22 + 1.27E-07 2.99E-05

mitochondrial transmembrane transport 105 7 .72 9.67 + 1.21E-05 2.03E-03

mitochondrial transport 229 12 1.58 7.60 + 1.06E-07 2.61E-05

ribosomal small subunit assembly 21 4 .14 27.63 + 2.38E-05 3.65E-03

cellular component organization or biogenesis 6000 68 41.37 1.64 + 2.80E-06 5.31E-04

cellular component biogenesis 2701 44 18.62 2.36 + 3.06E-08 8.18E-06

ribosome biogenesis 332 17 2.29 7.43 + 2.83E-10 1.06E-07

ribonucleoprotein complex biogenesis 465 21 3.21 6.55 + 1.81E-11 8.65E-09

ribosomal small subunit biogenesis 75 6 .52 11.60 + 1.97E-05 3.14E-03

ribonucleoprotein complex assembly 190 8 1.31 6.11 + 6.75E-05 9.02E-03

ribonucleoprotein complex subunit organization 197 8 1.36 5.89 + 8.61E-05 1.13E-02

protein-containing complex subunit organization 1582 24 10.91 2.20 + 3.62E-04 4.23E-02

cellular protein-containing complex assembly 860 19 5.93 3.20 + 9.08E-06 1.56E-03

protein-containing complex assembly 1338 23 9.23 2.49 + 5.09E-05 7.10E-03

SRP-dependent cotranslational protein targeting to membrane 96 18 .66 27.19 + 8.32E-20 3.28E-16

protein targeting to ER 111 19 .77 24.83 + 3.45E-20 2.72E-16

protein targeting 370 24 2.55 9.41 + 2.92E-16 4.19E-13

intracellular protein transport 974 25 6.72 3.72 + 1.74E-08 4.98E-06

cellular protein localization 1643 31 11.33 2.74 + 2.70E-07 5.91E-05

cellular macromolecule localization 1649 31 11.37 2.73 + 2.92E-07 6.30E-05

macromolecule localization 2553 35 17.60 1.99 + 5.97E-05 8.18E-03

protein localization 2161 34 14.90 2.28 + 5.97E-06 1.07E-03

protein transport 1464 27 10.09 2.67 + 2.83E-06 5.32E-04

establishment of protein localization 1559 27 10.75 2.51 + 8.87E-06 1.54E-03

peptide transport 1493 27 10.29 2.62 + 4.06E-06 7.53E-04

amide transport 1527 27 10.53 2.56 + 6.11E-06 1.08E-03

nitrogen compound transport 1802 29 12.42 2.33 + 1.73E-05 2.79E-03

establishment of protein localization to endoplasmic reticulum 115 19 .79 23.96 + 6.26E-20 3.29E-16

protein localization to endoplasmic reticulum 142 19 .98 19.41 + 2.22E-18 7.01E-15

protein localization to organelle 791 29 5.45 5.32 + 2.48E-13 1.78E-10

establishment of protein localization to organelle 449 25 3.10 8.08 + 1.87E-15 2.27E-12

cotranslational protein targeting to membrane 101 19 .70 27.28 + 7.06E-21 1.11E-16

protein targeting to membrane 183 19 1.26 15.06 + 1.65E-16 2.61E-13

establishment of protein localization to membrane 307 20 2.12 9.45 + 9.97E-14 7.86E-11

protein localization to membrane 537 21 3.70 5.67 + 2.32E-10 9.14E-08

cytoplasmic translation 75 11 .52 21.27 + 1.66E-11 8.16E-09

translation 384 24 2.65 9.06 + 6.40E-16 8.41E-13

peptide biosynthetic process 409 24 2.82 8.51 + 2.42E-15 2.72E-12

peptide metabolic process 537 25 3.70 6.75 + 8.99E-14 7.46E-11

cellular amide metabolic process 808 25 5.57 4.49 + 4.43E-10 1.62E-07

amide biosynthetic process 528 24 3.64 6.59 + 4.87E-13 3.20E-10

gene expression 2187 49 15.08 3.25 + 3.68E-14 3.22E-11

macromolecule metabolic process 6194 67 42.71 1.57 + 2.05E-05 3.20E-03

cellular macromolecule biosynthetic process 1655 32 11.41 2.80 + 9.53E-08 2.43E-05

macromolecule biosynthetic process 1696 32 11.69 2.74 + 1.65E-07 3.77E-05

cellular protein metabolic process 3644 45 25.12 1.79 + 5.74E-05 7.94E-03

viral transcription 116 17 .80 21.26 + 3.77E-17 7.43E-14

viral process 849 26 5.85 4.44 + 2.33E-10 8.98E-08

biological process involved in symbiotic interaction 937 28 6.46 4.33 + 7.34E-11 3.31E-08

biological process involved in interspecies interaction between organisms 2118 37 14.60 2.53 + 9.59E-08 2.40E-05

viral gene expression 172 17 1.19 14.33 + 1.49E-14 1.47E-11

nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 120 17 .83 20.55 + 6.30E-17 1.10E-13

nuclear-transcribed mRNA catabolic process 196 17 1.35 12.58 + 1.08E-13 8.10E-11

mRNA catabolic process 216 17 1.49 11.41 + 4.68E-13 3.21E-10

negative regulation of gene expression 2034 36 14.02 2.57 + 1.10E-07 2.66E-05

negative regulation of macromolecule metabolic process 2862 41 19.73 2.08 + 4.10E-06 7.52E-04

negative regulation of metabolic process 3105 42 21.41 1.96 + 1.06E-05 1.79E-03

RNA catabolic process 246 17 1.70 10.02 + 3.31E-12 1.94E-09

RNA metabolic process 1599 42 11.02 3.81 + 2.66E-14 2.47E-11

nucleic acid metabolic process 2232 44 15.39 2.86 + 8.14E-11 3.47E-08

cellular macromolecule catabolic process 912 19 6.29 3.02 + 2.02E-05 3.19E-03

macromolecule catabolic process 1046 19 7.21 2.63 + 1.23E-04 1.55E-02

nucleobase-containing compound catabolic process 375 17 2.59 6.57 + 1.66E-09 5.58E-07

cellular nitrogen compound catabolic process 425 17 2.93 5.80 + 9.98E-09 2.97E-06

heterocycle catabolic process 419 17 2.89 5.88 + 8.16E-09 2.47E-06

aromatic compound catabolic process 441 17 3.04 5.59 + 1.68E-08 4.92E-06

organic cyclic compound catabolic process 469 17 3.23 5.26 + 4.00E-08 1.03E-05

mRNA metabolic process 694 33 4.79 6.90 + 2.72E-18 6.12E-15

translational initiation 143 19 .99 19.27 + 2.50E-18 6.58E-15

cristae formation 31 4 .21 18.71 + 9.36E-05 1.21E-02

inner mitochondrial membrane organization 52 5 .36 13.95 + 4.41E-05 6.27E-03

mitochondrial membrane organization 140 8 .97 8.29 + 8.34E-06 1.46E-03

mitochondrion organization 457 21 3.15 6.66 + 1.33E-11 6.75E-09

mitochondrial electron transport, NADH to ubiquinone 49 6 .34 17.76 + 2.04E-06 3.97E-04

mitochondrial ATP synthesis coupled electron transport 89 9 .61 14.67 + 2.41E-08 6.66E-06

ATP synthesis coupled electron transport 90 9 .62 14.50 + 2.63E-08 7.16E-06

respiratory electron transport chain 108 9 .74 12.09 + 1.13E-07 2.70E-05

electron transport chain 170 10 1.17 8.53 + 4.67E-07 9.83E-05

cellular respiration 157 9 1.08 8.31 + 2.18E-06 4.20E-04

energy derivation by oxidation of organic compounds 227 9 1.57 5.75 + 3.70E-05 5.40E-03

protein targeting to mitochondrion 56 5 .39 12.95 + 6.13E-05 8.34E-03

establishment of protein localization to mitochondrion 75 5 .52 9.67 + 2.23E-04 2.69E-02

protein localization to mitochondrion 82 5 .57 8.84 + 3.30E-04 3.89E-02

mitochondrial respiratory chain complex I assembly 66 5 .46 10.99 + 1.27E-04 1.58E-02

NADH dehydrogenase complex assembly 66 5 .46 10.99 + 1.27E-04 1.59E-02

mitochondrial respiratory chain complex assembly 101 8 .70 11.49 + 8.41E-07 1.75E-04

rRNA processing 260 16 1.79 8.93 + 7.61E-11 3.33E-08

ncRNA processing 432 18 2.98 6.04 + 1.92E-09 6.30E-07

RNA processing 923 33 6.36 5.19 + 8.11E-15 8.53E-12

ncRNA metabolic process 517 20 3.56 5.61 + 7.76E-10 2.72E-07

rRNA metabolic process 270 16 1.86 8.59 + 1.29E-10 5.35E-08

mRNA splicing, via spliceosome 302 12 2.08 5.76 + 1.77E-06 3.58E-04

mRNA processing 486 16 3.35 4.77 + 3.61E-07 7.69E-05

RNA splicing, via transesterification reactions with bulged adenosine as nucleophile 302 12 2.08 5.76 + 1.77E-06 3.54E-04

RNA splicing, via transesterification reactions 305 12 2.10 5.71 + 1.96E-06 3.85E-04

RNA splicing 407 16 2.81 5.70 + 3.52E-08 9.26E-06
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