
Supplementary Table 1 The primers of five specific genes and reference gene 
CircRNAs primers length（bp） 

hsa_circRNA_000957 

 

F:5'CTGGATCAGCTAGACTGGATAGT 3’    

R:5’CCAAACCATAAAGCACAATGTT 3’ 

133 
 

hsa_circRNA_402437 

 

F:5'CTGGATCAGCTAGACTGGATAGT 3’ 

R:5’CCAAACCATAAAGCACAATGTT 3’ 

182 
 

hsa_circRNA_091420 

 

F:5'TTATGAACACGTTGGTTGGCTG3’     

R:5’GGAGAAAGGAAGAGGAGGGAAG3’ 

88 
 

hsa_circRNA_101798 

 

F:5' GACTTCTCATTTCATTTCCCG 3’       

R:5’ CACTCCACTTCATGCACTGG 3’ 

96 
 

hsa_circRNA_403250 

 

F:5' CCCTTGATTCGAAATCAGCT 3’        

R:5’ ATTGTCACCTTCCAAAACCTT 3’ 

96 
 

β-actin 

 

F:5' GTGGCCGAGGACTTTGATTG3'        

R:5’ CCTGTAACAACGCATCTCATATT3’ 

73 
 

 
 
 
 
Supplementary Table 2 Microarray analysis of differentially expressed circRNAs in 
lesional skins of patients with vitiligo compared with healthy skin tissues 

CircRNAs Alias Source Regulation P-value FC  

hsa_circRNA_021714 hsa_circ_0021714 circBase up 0.03712984 4.1985018 

hsa_circRNA_406821  25070500 up 0.046288172 4.1444143 

hsa_circRNA_000320 hsa_circ_0000320 circBase up 0.015848002 4.0351738 

hsa_circRNA_404643  25070500 up 0.046711582 3.6513868 

hsa_circRNA_104853 hsa_circ_0087861 circBase up 0.039935583 3.5843878 

hsa_circRNA_104852 hsa_circ_0006174 circBase up 0.03736246 3.2505596 

hsa_circRNA_104052 hsa_circ_0008285 circBase up 0.045260345 2.9990355 

hsa_circRNA_102762 hsa_circ_0001030 circBase up 0.014262897 2.873578 

hsa_circRNA_024600 hsa_circ_0024600 circBase up 0.036434078 2.5701027 

hsa_circRNA_101319 hsa_circ_0000524 circBase up 0.03456983 2.5321638 

hsa_circRNA_001795 hsa_circ_0001795 circBase down 0.042259686 2.4232286 

hsa_circRNA_104745 hsa_circ_0005572 circBase down 0.008380619 2.3879448 

hsa_circRNA_067327 hsa_circ_0067327 circBase down 0.047460972 2.3489956 

hsa_circRNA_091420 hsa_circ_0091420 circBase down 0.027142665 2.1288496 

hsa_circRNA_102009 hsa_circ_0042498 circBase down 0.012632069 2.1119620 

hsa_circRNA_404971  25070500 down 0.00028042 2.0930852 

hsa_circRNA_405629  25070500 down 5.67309E-05 2.0620139 

hsa_circRNA_104974 hsa_circ_0002818 circBase down 0.000294079 2.0290276 

hsa_circRNA_400732  25242744 down 0.011282129 2.0251817 

hsa_circRNA_001741 hsa_circ_0001286 circBase down 0.025836371 1.9358107 

Notes: "up" and "down" indicate the upregulated and downregulated circRNAs. 
 
 



Supplementary Table 3 Microarray analysis of differentially expressed circRNAs in 
nonlesional skins of patients with vitiligo compared with healthy skin tissues 

CircRNAs Alias Source Regulation P-value FC  

hsa_circRNA_034642 hsa_circ_0034642 circBase up 0.037375607 3.2988179 

hsa_circRNA_406821  25070500 up 0.037835632 3.0647001 

hsa_circRNA_007507 hsa_circ_0007507 circBase up 0.021286277 2.9470356 

hsa_circRNA_006349 hsa_circ_0006349 circBase up 0.024953348 2.6267721 

hsa_circRNA_407249  25070500 up 0.023815484 2.6051557 

hsa_circRNA_104193 hsa_circ_0077930 circBase up 0.038686085 2.4941544 

hsa_circRNA_100239 hsa_circ_0012673 circBase up 0.043052412 2.3047306 

hsa_circRNA_406325  25070500 up 0.007347538 2.2945010 

hsa_circRNA_031968 hsa_circ_0031968 circBase up 0.047928631 2.2828710 

hsa_circRNA_101128 hsa_circ_0000437 circBase up 0.044469492 2.2713816 

hsa_circRNA_091420 hsa_circ_0091420 circBase down 0.02544576 2.2719836 

hsa_circRNA_103546 hsa_circ_0006517 circBase down 0.008571479 2.0490085 

hsa_circRNA_402437  25242744 down 0.028511703 2.0314534 

hsa_circRNA_405629  25070500 down 0.003561857 1.9728884 

hsa_circRNA_006668 hsa_circ_0006668 circBase down 0.03686326 1.9708273 

hsa_circRNA_103903 hsa_circ_0008517 circBase down 0.037914034 1.9576399 

hsa_circRNA_102009 hsa_circ_0042498 circBase down 0.020271167 1.9229992 

hsa_circRNA_404905  25070500 down 0.043869591 1.8755044 

hsa_circRNA_001226 hsa_circ_0001226 circBase down 0.009172512 1.8733108 

hsa_circRNA_083913 hsa_circ_0083913 circBase down 0.019582053 1.8672073 

Notes: "up" and "down" indicate the upregulated and downregulated circRNAs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 4 Microarray analysis of differentially expressed circRNAs in 
lesional skins compared with nonlesional skins of patients with vitiligo 

CircRNAs Alias Source Regulation P-value FC  

hsa_circRNA_101604 hsa_circ_0000638 circBase up 0.004894636 1.8246798 

hsa_circRNA_103649 hsa_circ_0001414 circBase up 0.017846321 1.7289010 

hsa_circRNA_407302  25070500 up 0.012914132 1.6755376 

hsa_circRNA_102859 hsa_circ_0007967 circBase up 0.046753252 1.5888567 

hsa_circRNA_102060 hsa_circ_0007539 circBase up 0.023918784 1.5778724 

hsa_circRNA_000458 hsa_circ_0000458 circBase up 0.001735708 1.5694358 

hsa_circRNA_101633 hsa_circ_0036629 circBase up 0.016185331 1.5085626 

hsa_circRNA_084861 hsa_circ_0084861 circBase up 0.028376683 1.5017946 

hsa_circRNA_402705  25242744 up 0.016572806 1.4996013 

hsa_circRNA_104570 hsa_circ_0004219 circBase up 0.019948587 1.4940891 

hsa_circRNA_000964 hsa_circ_0001653 circBase down 0.023874165 1.522513 

hsa_circRNA_407081  25070500 down 0.031216789 1.4299775 

hsa_circRNA_404336  25242744 down 0.014559995 1.3917289 

hsa_circRNA_029409 hsa_circ_0029409 circBase down 0.043008286 1.3202556 

hsa_circRNA_047478 hsa_circ_0047478 circBase down 0.04849399 1.3152305 

hsa_circRNA_402353  25242744 down 0.044108607 1.3122114 

hsa_circRNA_404689  25070500 down 0.013101564 1.3101354 

hsa_circRNA_086760 hsa_circ_0086760 circBase down 0.040914429 1.2526927 

hsa_circRNA_071095 hsa_circ_0071095 circBase down 0.030447615 1.252526 

hsa_circRNA_404517  25070500 down 0.015667077 1.2375248 

Notes: "up" and "down" indicate the upregulated and downregulated circRNAs. 
 
 



GO.ID Term Ontology Count Pop.Hits List.Total Pop.Total Fold.Enrichment Pvalue FDR Enrichment.Score Gene.Ratio GENES
GO:0097066 response to thyroid hormone Biological process 3 27 115 17653 17.05603865 0.000702845 1 3.1531402 0.026086957 GAS2L1//CTSL//GBA

GO:0046512 sphingosine biosynthetic process Biological process 2 10 115 17653 30.70086957 0.001829652 1 2.737631521 0.017391304 GBA//SPHK2

GO:0009071 serine family amino acid catabolic process Biological process 2 11 115 17653 27.90988142 0.002226735 1 2.652331477 0.017391304 SDS//THNSL2

GO:0046520 sphingoid biosynthetic process Biological process 2 11 115 17653 27.90988142 0.002226735 1 2.652331477 0.017391304 GBA//SPHK2

GO:0003376 sphingosine-1-phosphate signaling pathway Biological process 2 12 115 17653 25.58405797 0.002660729 1 2.574999435 0.017391304 SPHK2//S1PR4

GO:0006670 sphingosine metabolic process Biological process 2 12 115 17653 25.58405797 0.002660729 1 2.574999435 0.017391304 GBA//SPHK2

GO:0090520 sphingolipid mediated signaling pathway Biological process 2 12 115 17653 25.58405797 0.002660729 1 2.574999435 0.017391304 SPHK2//S1PR4

GO:0032570 response to progesterone Biological process 3 45 115 17653 10.23362319 0.003131581 1 2.50423631 0.026086957 GPI//CATSPERG//SREBF1

GO:0009719 response to endogenous stimulus Biological process 20 1606 115 17653 1.911635714 0.003500489 1 2.455871248 0.173913043 NEDD8//UBE2M//IGF2//ATP6V0C//SREBF1//POLR2F//FGF17//FKBP8//MED12//GPI//CATSPERG//HSD11B2//GBA//CYC1//HYAL2//TRIM63//SLURP2//GAS2L1//CTSL//FUZ

GO:0045116 protein neddylation Biological process 2 15 115 17653 20.46724638 0.004179303 1 2.378896114 0.017391304 NEDD8//UBE2M

GO:0046519 sphingoid metabolic process Biological process 2 15 115 17653 20.46724638 0.004179303 1 2.378896114 0.017391304 GBA//SPHK2

GO:0051969 regulation of transmission of nerve impulse Biological process 2 15 115 17653 20.46724638 0.004179303 1 2.378896114 0.017391304 HCRT//GBA

GO:1902275 regulation of chromatin organization Biological process 5 163 115 17653 4.708722326 0.004285627 1 2.367985645 0.043478261 PARP10//IGF2//ZNHIT1//SREBF1//SPI1

GO:0021783 preganglionic parasympathetic fiber development Biological process 2 16 115 17653 19.18804348 0.004756093 1 2.322749654 0.017391304 NAV2//TFAP2A

GO:0097067 cellular response to thyroid hormone stimulus Biological process 2 17 115 17653 18.05933504 0.005367394 1 2.270236547 0.017391304 GAS2L1//CTSL

GO:0008610 lipid biosynthetic process Biological process 11 697 115 17653 2.422593725 0.005788325 1 2.237447103 0.095652174 CD74//PLA2G4B//LIPI//SPHK2//GAL3ST1//HSD11B2//GBGT1//SREBF1//FGF17//THNSL2//GBA

GO:0006325 chromatin organization Biological process 12 801 115 17653 2.299690604 0.005985615 1 2.222891206 0.104347826 ZNHIT1//CABIN1//HIST1H2AB//PARP10//PRMT8//HDAC10//USP21//IGF2//SREBF1//CENPN//SPI1//DAPK3

GO:0006677 glycosylceramide metabolic process Biological process 2 18 115 17653 17.05603865 0.006012739 1 2.220927647 0.017391304 GBA//GAL3ST1

GO:0034312 diol biosynthetic process Biological process 2 18 115 17653 17.05603865 0.006012739 1 2.220927647 0.017391304 GBA//SPHK2

GO:0048486 parasympathetic nervous system development Biological process 2 18 115 17653 17.05603865 0.006012739 1 2.220927647 0.017391304 NAV2//TFAP2A

GO:0006833 water transport Biological process 2 19 115 17653 16.1583524 0.006691667 1 2.174465655 0.017391304 HYAL2//AQP7

GO:0030111 regulation of Wnt signaling pathway Biological process 7 344 115 17653 3.123634985 0.007310934 1 2.136027109 0.060869565 ATP6V0C//BARX1//MED12//PSMD3//FUZ//DAPK3//FZD9

GO:0010033 response to organic substance Biological process 32 3218 115 17653 1.526457157 0.00731831 1 2.135589177 0.27826087 CD74//NEDD8//UBE2M//IGF2//ATP6V0C//SREBF1//POLR2F//FGF17//MAN1B1//FKBP8//MED12//GPI//LOXL1//CATSPERG//HSD11B2//PSMD3//GBA//CYC1//IFITM2//PHPT1//PLA2G4B//DCTN1//UBXN6//HYAL2//CLDN3//TRIM63//DAPK3//SPI1//SLURP2//GAS2L1//CTSL//FUZ

GO:0048305 immunoglobulin secretion Biological process 2 20 115 17653 15.35043478 0.007403722 1 2.130549918 0.017391304 GPI//TRAF3IP2

GO:0034311 diol metabolic process Biological process 2 21 115 17653 14.6194617 0.008148449 1 2.088925042 0.017391304 GBA//SPHK2

GO:0050858 negative regulation of antigen receptor-mediated signaling pathway Biological process 2 22 115 17653 13.95494071 0.008925402 1 2.049372237 0.017391304 PLCL2//PHPT1

GO:0050792 regulation of viral process Biological process 5 196 115 17653 3.91592724 0.009200731 1 2.036177658 0.043478261 IFITM2//PARP10//CD74//MVB12A//POLR2F

GO:0006664 glycolipid metabolic process Biological process 4 126 115 17653 4.873153899 0.00930559 1 2.031256098 0.034782609 GBA//GAL3ST1//ENPP7//GBGT1

GO:1903509 liposaccharide metabolic process Biological process 4 126 115 17653 4.873153899 0.00930559 1 2.031256098 0.034782609 GBA//GAL3ST1//ENPP7//GBGT1

GO:0030500 regulation of bone mineralization Biological process 3 67 115 17653 6.873329007 0.009533746 1 2.020736418 0.026086957 TFAP2A//FZD9//MGP

GO:0001783 B cell apoptotic process Biological process 2 24 115 17653 12.79202899 0.01057421 1 1.97575208 0.017391304 CD74//TRAF3IP2

GO:0031646 positive regulation of neurological system process Biological process 2 24 115 17653 12.79202899 0.01057421 1 1.97575208 0.017391304 HCRT//GBA

GO:0009725 response to hormone Biological process 13 977 115 17653 2.042534823 0.011071419 1 1.955796727 0.113043478 IGF2//ATP6V0C//SREBF1//MED12//GPI//CATSPERG//HSD11B2//GBA//CYC1//TRIM63//SLURP2//GAS2L1//CTSL

GO:0030149 sphingolipid catabolic process Biological process 2 25 115 17653 12.28034783 0.011445191 1 1.94137697 0.017391304 GBA//ENPP7

GO:0048705 skeletal system morphogenesis Biological process 5 209 115 17653 3.672352819 0.011911616 1 1.924029334 0.043478261 MGP//TFAP2A//MED12//FUZ//HYAL2

GO:0006687 glycosphingolipid metabolic process Biological process 3 73 115 17653 6.308397856 0.012035163 1 1.919548028 0.026086957 GBA//GAL3ST1//ENPP7

GO:0031056 regulation of histone modification Biological process 4 136 115 17653 4.51483376 0.012065997 1 1.918436785 0.034782609 ZNHIT1//SREBF1//SPI1//IGF2

GO:0031063 regulation of histone deacetylation Biological process 2 26 115 17653 11.80802676 0.012346647 1 1.908450986 0.017391304 SREBF1//ZNHIT1

GO:0042044 fluid transport Biological process 2 26 115 17653 11.80802676 0.012346647 1 1.908450986 0.017391304 AQP7//HYAL2

GO:0001738 morphogenesis of a polarized epithelium Biological process 4 137 115 17653 4.481878769 0.012367853 1 1.90770568 0.034782609 FUZ//SH3BP1//PSMD3//MED12

GO:1903900 regulation of viral life cycle Biological process 4 137 115 17653 4.481878769 0.012367853 1 1.90770568 0.034782609 IFITM2//PARP10//CD74//MVB12A

GO:0070167 regulation of biomineral tissue development Biological process 3 76 115 17653 6.059382151 0.01341395 1 1.872443317 0.026086957 MGP//TFAP2A//FZD9

GO:0048545 response to steroid hormone Biological process 7 391 115 17653 2.74815968 0.014096511 1 1.850888374 0.060869565 MED12//GPI//CATSPERG//SREBF1//HSD11B2//TRIM63//GBA

GO:0006643 membrane lipid metabolic process Biological process 5 221 115 17653 3.472949046 0.014855926 1 1.828100286 0.043478261 SPHK2//GBA//GAL3ST1//ENPP7//GBGT1

GO:0044344 cellular response to fibroblast growth factor stimulus Biological process 4 145 115 17653 4.234602699 0.014957692 1 1.825135403 0.034782609 POLR2F//FGF17//FUZ//HYAL2

GO:0046467 membrane lipid biosynthetic process Biological process 4 145 115 17653 4.234602699 0.014957692 1 1.825135403 0.034782609 SPHK2//GAL3ST1//GBGT1//GBA

GO:0043903 regulation of symbiosis, encompassing mutualism through parasitism Biological process 5 222 115 17653 3.457305131 0.015121377 1 1.82040867 0.043478261 IFITM2//PARP10//CD74//MVB12A//POLR2F

GO:0046466 membrane lipid catabolic process Biological process 2 29 115 17653 10.58650675 0.015229617 1 1.817311022 0.017391304 GBA//ENPP7

GO:0090407 organophosphate biosynthetic process Biological process 10 700 115 17653 2.192919255 0.016054416 1 1.794405498 0.086956522 OGDHL//GUCA2B//PLA2G4B//LIPI//SPHK2//AK8//PARP10//FGF17//CYC1//GPI

GO:0046596 regulation of viral entry into host cell Biological process 2 30 115 17653 10.23362319 0.016248746 1 1.789180145 0.017391304 IFITM2//CD74

GO:0003008 system process Biological process 22 2113 115 17653 1.598246878 0.017145337 1 1.765853969 0.191304348 TAS2R10//HSD11B2//CCDC78//STAC3//NAV2//SREBF1//HYAL2//TRIM63//DAPK3//GUCA2B//AQP7//TULP1//TIMM13//TFAP2A//TRPM5//GPI//FZD9//KCNG2//HCRT//C1QL1//FXYD4//GBA

GO:0071774 response to fibroblast growth factor Biological process 4 152 115 17653 4.039588101 0.017485602 1 1.757319412 0.034782609 POLR2F//FGF17//HYAL2//FUZ

GO:0016575 histone deacetylation Biological process 3 85 115 17653 5.417800512 0.018071576 1 1.743003982 0.026086957 ZNHIT1//SREBF1//HDAC10

GO:0043243 positive regulation of protein complex disassembly Biological process 2 34 115 17653 9.029667519 0.020605044 1 1.686026458 0.017391304 EIF5A//GBA

GO:0006813 potassium ion transport Biological process 5 242 115 17653 3.171577434 0.021114423 1 1.675420772 0.043478261 HCRT//KCNG2//TRPM5//FXYD4//KCNK16

GO:0007267 cell-cell signaling Biological process 18 1658 115 17653 1.666512823 0.021224419 1 1.673164184 0.156521739 HCRT//PPFIA3//STAC3//KCNG2//SYT8//ATP6V0C//BARX1//MED12//ANAPC2//PLCL2//FZD9//PHPT1//SREBF1//PSMD3//FUZ//DAPK3//STAB1//FGF17

GO:0030501 positive regulation of bone mineralization Biological process 2 35 115 17653 8.771677019 0.021762062 1 1.662299959 0.017391304 TFAP2A//FZD9

GO:2000249 regulation of actin cytoskeleton reorganization Biological process 2 35 115 17653 8.771677019 0.021762062 1 1.662299959 0.017391304 DAPK3//PHPT1

GO:0006665 sphingolipid metabolic process Biological process 4 164 115 17653 3.744008484 0.022408728 1 1.649582797 0.034782609 SPHK2//GBA//GAL3ST1//ENPP7

GO:0048704 embryonic skeletal system morphogenesis Biological process 3 93 115 17653 4.951753156 0.02287549 1 1.640629603 0.026086957 TFAP2A//MED12//FUZ

GO:0009395 phospholipid catabolic process Biological process 2 37 115 17653 8.297532315 0.024154883 1 1.616995053 0.017391304 ENPP7//PLA2G4B

GO:0032094 response to food Biological process 2 37 115 17653 8.297532315 0.024154883 1 1.616995053 0.017391304 HSD11B2//SREBF1

GO:0090311 regulation of protein deacetylation Biological process 2 38 115 17653 8.079176201 0.025389918 1 1.595338707 0.017391304 ZNHIT1//SREBF1

GO:0009142 nucleoside triphosphate biosynthetic process Biological process 4 171 115 17653 3.590744978 0.025634185 1 1.591180479 0.034782609 OGDHL//CYC1//GPI//AK8

GO:0030177 positive regulation of Wnt signaling pathway Biological process 4 171 115 17653 3.590744978 0.025634185 1 1.591180479 0.034782609 DAPK3//PSMD3//FZD9//ATP6V0C

GO:0006476 protein deacetylation Biological process 3 98 115 17653 4.699112689 0.02619674 1 1.581752751 0.026086957 HDAC10//ZNHIT1//SREBF1

GO:0019886 antigen processing and presentation of exogenous peptide antigen via MHC class II Biological process 3 98 115 17653 4.699112689 0.02619674 1 1.581752751 0.026086957 CTSL//DCTN1//CD74

GO:0008156 negative regulation of DNA replication Biological process 2 39 115 17653 7.872017837 0.026650194 1 1.574299619 0.017391304 HCRT//ENPP7

GO:0014003 oligodendrocyte development Biological process 2 39 115 17653 7.872017837 0.026650194 1 1.574299619 0.017391304 HDAC10//MED12

GO:0002478 antigen processing and presentation of exogenous peptide antigen Biological process 4 174 115 17653 3.528835582 0.027097804 1 1.567065905 0.034782609 PSMD3//CTSL//DCTN1//CD74

GO:0030282 bone mineralization Biological process 3 100 115 17653 4.605130435 0.027593831 1 1.559188001 0.026086957 MGP//TFAP2A//FZD9

GO:0016570 histone modification Biological process 7 450 115 17653 2.387845411 0.027875179 1 1.554782335 0.060869565 PRMT8//HDAC10//USP21//IGF2//ZNHIT1//SREBF1//SPI1

GO:0003009 skeletal muscle contraction Biological process 2 40 115 17653 7.675217391 0.027935338 1 1.553846064 0.017391304 CCDC78//STAC3

GO:0009069 serine family amino acid metabolic process Biological process 2 40 115 17653 7.675217391 0.027935338 1 1.553846064 0.017391304 SDS//THNSL2

GO:0042181 ketone biosynthetic process Biological process 2 40 115 17653 7.675217391 0.027935338 1 1.553846064 0.017391304 COQ4//GPI

GO:0070169 positive regulation of biomineral tissue development Biological process 2 40 115 17653 7.675217391 0.027935338 1 1.553846064 0.017391304 TFAP2A//FZD9

GO:0033157 regulation of intracellular protein transport Biological process 5 261 115 17653 2.940696319 0.028079547 1 1.551609897 0.043478261 ZC3H3//PARP10//HYAL2//PCNT//SREBF1

GO:0002495 antigen processing and presentation of peptide antigen via MHC class II Biological process 3 101 115 17653 4.559535084 0.028307045 1 1.548105466 0.026086957 CTSL//DCTN1//CD74

GO:0030148 sphingolipid biosynthetic process Biological process 3 101 115 17653 4.559535084 0.028307045 1 1.548105466 0.026086957 SPHK2//GAL3ST1//GBA

GO:0046822 regulation of nucleocytoplasmic transport Biological process 3 101 115 17653 4.559535084 0.028307045 1 1.548105466 0.026086957 ZC3H3//PARP10//HYAL2

GO:0002504 antigen processing and presentation of peptide or polysaccharide antigen via MHC class II Biological process 3 102 115 17653 4.51483376 0.029030024 1 1.537152602 0.026086957 CTSL//DCTN1//CD74

GO:0071887 leukocyte apoptotic process Biological process 3 102 115 17653 4.51483376 0.029030024 1 1.537152602 0.026086957 TRAF3IP2//CD74//CTSL

GO:0006378 mRNA polyadenylation Biological process 2 41 115 17653 7.488016967 0.029244978 1 1.533948698 0.017391304 SNRPA//ZC3H3

GO:0006654 phosphatidic acid biosynthetic process Biological process 2 41 115 17653 7.488016967 0.029244978 1 1.533948698 0.017391304 PLA2G4B//LIPI

GO:0042866 pyruvate biosynthetic process Biological process 3 103 115 17653 4.471000422 0.029762757 1 1.526326838 0.026086957 OGDHL//GPI//SDS

GO:0048524 positive regulation of viral process Biological process 3 103 115 17653 4.471000422 0.029762757 1 1.526326838 0.026086957 CD74//POLR2F//MVB12A

GO:0033574 response to testosterone Biological process 2 42 115 17653 7.309730849 0.030578746 1 1.514580325 0.017391304 GBA//GPI

GO:0046473 phosphatidic acid metabolic process Biological process 2 42 115 17653 7.309730849 0.030578746 1 1.514580325 0.017391304 PLA2G4B//LIPI

GO:0019884 antigen processing and presentation of exogenous antigen Biological process 4 181 115 17653 3.392361278 0.030704685 1 1.512795349 0.034782609 PSMD3//CTSL//DCTN1//CD74

GO:0043244 regulation of protein complex disassembly Biological process 3 105 115 17653 4.385838509 0.031257432 1 1.505046708 0.026086957 SH3BP1//GBA//EIF5A

GO:1901654 response to ketone Biological process 4 183 115 17653 3.355286291 0.031784849 1 1.497779842 0.034782609 GPI//CATSPERG//SREBF1//GBA

GO:0043631 RNA polyadenylation Biological process 2 43 115 17653 7.139737108 0.031936278 1 1.495715694 0.017391304 ZC3H3//SNRPA

GO:0048483 autonomic nervous system development Biological process 2 43 115 17653 7.139737108 0.031936278 1 1.495715694 0.017391304 NAV2//TFAP2A

GO:1902017 regulation of cilium assembly Biological process 2 43 115 17653 7.139737108 0.031936278 1 1.495715694 0.017391304 FUZ//CCDC151

GO:0016569 covalent chromatin modification Biological process 7 464 115 17653 2.315798351 0.032153427 1 1.492772732 0.060869565 PRMT8//HDAC10//USP21//IGF2//ZNHIT1//SREBF1//SPI1

GO:0051603 proteolysis involved in cellular protein catabolic process Biological process 9 679 115 17653 2.03466735 0.0333061 1 1.477476218 0.07826087 NEDD8//USP21//PSMD3//MAN1B1//ANAPC2//GBA//UBXN6//MVB12A//CTSL

GO:0035601 protein deacylation Biological process 3 108 115 17653 4.264009662 0.033572238 1 1.474019707 0.026086957 HDAC10//ZNHIT1//SREBF1

GO:0009165 nucleotide biosynthetic process Biological process 6 369 115 17653 2.496005656 0.033754715 1 1.471665559 0.052173913 OGDHL//GUCA2B//PARP10//CYC1//GPI//AK8

GO:0006733 oxidoreduction coenzyme metabolic process Biological process 4 187 115 17653 3.283515462 0.034011715 1 1.468371474 0.034782609 OGDHL//COQ4//PARP10//GPI

GO:0048002 antigen processing and presentation of peptide antigen Biological process 4 187 115 17653 3.283515462 0.034011715 1 1.468371474 0.034782609 PSMD3//CTSL//DCTN1//CD74

GO:0032501 multicellular organismal process Biological process 59 7496 115 17653 1.208211916 0.034227614 1 1.46562338 0.513043478 IGF2//SPP2//MGP//FZD9//GPI//LOXL1//SPHK2//TAS2R10//HCRT//TFAP2A//HYAL2//FUZ//MED12//TULP1//HSD11B2//SPI1//PLCL2//CCDC78//STAC3//NAV2//SREBF1//TRIM63//DAPK3//CDH15//FLII//PRRX2//CATSPERG//SYCE3//TAF4B//GAL3ST1//CCDC151//LY6H//DCTN1//BARX1//FGF17//TUBB3//PLA2G4B//GUCA2B//AQP7//TIMM13//TRPM5//KCNG2//HDAC10//C1QL1//STAB1//AK8//FKBP8//USP21//POLR2F//GBA//LTBP3//NFIC//SH3BP1//CD74//CTSL//DUOXA1//ANAPC2//PSMD3//FXYD4

GO:0098732 macromolecule deacylation Biological process 3 109 115 17653 4.224890307 0.034363184 1 1.463906606 0.026086957 HDAC10//ZNHIT1//SREBF1

GO:0048701 embryonic cranial skeleton morphogenesis Biological process 2 45 115 17653 6.822415459 0.034721197 1 1.459405308 0.017391304 MED12//TFAP2A

GO:1901293 nucleoside phosphate biosynthetic process Biological process 6 373 115 17653 2.469238839 0.035293935 1 1.452299924 0.052173913 OGDHL//GUCA2B//AK8//PARP10//CYC1//GPI

GO:0007167 enzyme linked receptor protein signaling pathway Biological process 12 1028 115 17653 1.791879547 0.035571653 1 1.448895954 0.104347826 SRMS//NEDD8//UBE2M//IGF2//ATP6V0C//SREBF1//POLR2F//FGF17//FKBP8//ZC3H3//MVB12A//FUZ

GO:1901214 regulation of neuron death Biological process 5 281 115 17653 2.731394089 0.036832062 1 1.433773969 0.043478261 GPI//FZD9//TFAP2A//UBE2M//GBA

GO:1903146 regulation of autophagy of mitochondrion Biological process 2 47 115 17653 6.532099907 0.037596895 1 1.424848021 0.017391304 GBA//SREBF1

GO:0043523 regulation of neuron apoptotic process Biological process 4 194 115 17653 3.1650381 0.038123051 1 1.418812351 0.034782609 GPI//FZD9//TFAP2A//UBE2M

GO:0021545 cranial nerve development Biological process 2 48 115 17653 6.396014493 0.039067914 1 1.408179778 0.017391304 NAV2//TFAP2A

GO:0043525 positive regulation of neuron apoptotic process Biological process 2 48 115 17653 6.396014493 0.039067914 1 1.408179778 0.017391304 TFAP2A//UBE2M

GO:0008543 fibroblast growth factor receptor signaling pathway Biological process 3 116 115 17653 3.96994003 0.040168516 1 1.396114212 0.026086957 FUZ//POLR2F//FGF17

GO:0006418 tRNA aminoacylation for protein translation Biological process 2 49 115 17653 6.265483585 0.040560588 1 1.391895753 0.017391304 AARSD1//HARS

GO:0097164 ammonium ion metabolic process Biological process 4 198 115 17653 3.101097936 0.040595233 1 1.39152496 0.034782609 ENPP7//PLA2G4B//GBA//SPHK2

GO:0006165 nucleoside diphosphate phosphorylation Biological process 3 117 115 17653 3.936008919 0.041035956 1 1.386835447 0.026086957 OGDHL//GPI//AK8

GO:0042306 regulation of protein import into nucleus Biological process 2 50 115 17653 6.140173913 0.042074579 1 1.375980219 0.017391304 PARP10//HYAL2

GO:0050879 multicellular organismal movement Biological process 2 50 115 17653 6.140173913 0.042074579 1 1.375980219 0.017391304 CCDC78//STAC3

GO:0050881 musculoskeletal movement Biological process 2 50 115 17653 6.140173913 0.042074579 1 1.375980219 0.017391304 CCDC78//STAC3

GO:2001238 positive regulation of extrinsic apoptotic signaling pathway Biological process 2 50 115 17653 6.140173913 0.042074579 1 1.375980219 0.017391304 DAPK3//HYAL2

GO:0001501 skeletal system development Biological process 7 493 115 17653 2.179574918 0.042371564 1 1.372925506 0.060869565 MGP//TFAP2A//MED12//FUZ//HYAL2//IGF2//SPP2

GO:0043900 regulation of multi-organism process Biological process 6 391 115 17653 2.35556544 0.042779322 1 1.368766101 0.052173913 TRAF3IP2//IFITM2//PARP10//CD74//MVB12A//POLR2F

GO:0046718 viral entry into host cell Biological process 3 119 115 17653 3.869857508 0.042799155 1 1.368564803 0.026086957 HYAL2//IFITM2//CD74

GO:0033762 response to glucagon Biological process 2 51 115 17653 6.019778346 0.043609551 1 1.36041839 0.017391304 CYC1//SREBF1

GO:1905515 non-motile cilium assembly Biological process 2 51 115 17653 6.019778346 0.043609551 1 1.36041839 0.017391304 DCTN1//FUZ

GO:0072330 monocarboxylic acid biosynthetic process Biological process 5 296 115 17653 2.592978848 0.044388626 1 1.352728299 0.043478261 CD74//OGDHL//SDS//THNSL2//GPI

GO:0009435 NAD biosynthetic process Biological process 2 52 115 17653 5.904013378 0.04516517 1 1.34519635 0.017391304 PARP10//GPI

GO:0043039 tRNA aminoacylation Biological process 2 52 115 17653 5.904013378 0.04516517 1 1.34519635 0.017391304 HARS//AARSD1

GO:0090087 regulation of peptide transport Biological process 9 719 115 17653 1.92147306 0.045209613 1 1.344769207 0.07826087 CD74//KCNG2//ZC3H3//PARP10//PHPT1//HYAL2//SREBF1//GPI//PCNT

GO:0001736 establishment of planar polarity Biological process 3 122 115 17653 3.774697078 0.045514321 1 1.341851929 0.026086957 PSMD3//MED12//FUZ

GO:0007164 establishment of tissue polarity Biological process 3 122 115 17653 3.774697078 0.045514321 1 1.341851929 0.026086957 FUZ//PSMD3//MED12

GO:0032502 developmental process Biological process 50 6267 115 17653 1.224703589 0.046355609 1 1.333897711 0.434782609 CDH15//IGF2//SPP2//MGP//GPI//LOXL1//SPHK2//FKBP8//FUZ//TFAP2A//HYAL2//MED12//SPI1//PLCL2//CLDN3//FLII//PRRX2//CATSPERG//NEDD8//CCDC151//LY6H//BARX1//DCTN1//FZD9//FGF17//NAV2//TUBB3//SREBF1//DAPK3//HDAC10//C1QL1//TULP1//STAB1//AK8//SRMS//USP21//POLR2F//NFIC//GAL3ST1//GBA//CD74//SH3BP1//CTSL//DUOXA1//ANAPC2//TAF4B//STAC3//PSMD3//CCDC78//LTBP3

GO:0046939 nucleotide phosphorylation Biological process 3 123 115 17653 3.744008484 0.04643802 1 1.333126307 0.026086957 OGDHL//AK8//GPI

GO:0048706 embryonic skeletal system development Biological process 3 123 115 17653 3.744008484 0.04643802 1 1.333126307 0.026086957 TFAP2A//MED12//FUZ

GO:0030178 negative regulation of Wnt signaling pathway Biological process 4 207 115 17653 2.966267591 0.046484755 1 1.332689453 0.034782609 PSMD3//FUZ//BARX1//MED12

GO:0006336 DNA replication-independent nucleosome assembly Biological process 2 53 115 17653 5.792616899 0.046741109 1 1.330300988 0.017391304 CENPN//CABIN1

GO:0043038 amino acid activation Biological process 2 53 115 17653 5.792616899 0.046741109 1 1.330300988 0.017391304 HARS//AARSD1

GO:0016055 Wnt signaling pathway Biological process 7 504 115 17653 2.132004831 0.046744012 1 1.330274015 0.060869565 ATP6V0C//BARX1//MED12//FZD9//PSMD3//FUZ//DAPK3

GO:1901700 response to oxygen-containing compound Biological process 16 1565 115 17653 1.569373524 0.046974467 1 1.328138139 0.139130435 HYAL2//TXNRD2//IGF2//ATP6V0C//SREBF1//GPI//LOXL1//CATSPERG//HSD11B2//GBA//CYC1//PHPT1//CLDN3//SPI1//SLURP2//MAN1B1

GO:0008286 insulin receptor signaling pathway Biological process 3 124 115 17653 3.713814867 0.047370987 1 1.324487566 0.026086957 IGF2//ATP6V0C//SREBF1

GO:0048856 anatomical structure development Biological process 47 5836 115 17653 1.236241321 0.047511207 1 1.323203937 0.408695652 CDH15//IGF2//SPP2//MGP//GPI//LOXL1//SPHK2//FUZ//TFAP2A//HYAL2//MED12//SPI1//PLCL2//CLDN3//FLII//PRRX2//CATSPERG//NEDD8//CCDC151//LY6H//BARX1//DCTN1//FZD9//FGF17//NAV2//TUBB3//DAPK3//HDAC10//C1QL1//TULP1//STAB1//AK8//FKBP8//SREBF1//USP21//NFIC//GAL3ST1//GBA//CD74//SH3BP1//CTSL//DUOXA1//ANAPC2//TAF4B//STAC3//PSMD3//CCDC78

GO:0198738 cell-cell signaling by wnt Biological process 7 506 115 17653 2.123577934 0.047569047 1 1.322675551 0.060869565 ATP6V0C//BARX1//MED12//FZD9//PSMD3//FUZ//DAPK3

GO:0034724 DNA replication-independent nucleosome organization Biological process 2 54 115 17653 5.685346216 0.048337042 1 1.315719934 0.017391304 CABIN1//CENPN

GO:0050854 regulation of antigen receptor-mediated signaling pathway Biological process 2 54 115 17653 5.685346216 0.048337042 1 1.315719934 0.017391304 PLCL2//PHPT1

GO:1904589 regulation of protein import Biological process 2 54 115 17653 5.685346216 0.048337042 1 1.315719934 0.017391304 PARP10//HYAL2

GO:0071804 cellular potassium ion transport Biological process 4 210 115 17653 2.92389234 0.048548487 1 1.313824303 0.034782609 KCNG2//TRPM5//FXYD4//KCNK16

GO:0071805 potassium ion transmembrane transport Biological process 4 210 115 17653 2.92389234 0.048548487 1 1.313824303 0.034782609 KCNG2//TRPM5//FXYD4//KCNK16

GO:0044257 cellular protein catabolic process Biological process 9 730 115 17653 1.892519357 0.048928432 1 1.310438706 0.07826087 NEDD8//CTSL//USP21//PSMD3//MAN1B1//ANAPC2//GBA//UBXN6//MVB12A

GO:1903827 regulation of cellular protein localization Biological process 7 511 115 17653 2.102799285 0.049672414 1 1.303884731 0.060869565 ZC3H3//PARP10//HYAL2//PCNT//STAC3//SREBF1//FZD9

GO:1905114 cell surface receptor signaling pathway involved in cell-cell signaling Biological process 8 620 115 17653 1.980701262 0.049682198 1 1.303799201 0.069565217 ATP6V0C//BARX1//MED12//FZD9//PSMD3//HCRT//FUZ//DAPK3

GO:0045071 negative regulation of viral genome replication Biological process 2 55 115 17653 5.581976285 0.049952646 1 1.301441506 0.017391304 IFITM2//PARP10

GO:0046513 ceramide biosynthetic process Biological process 2 55 115 17653 5.581976285 0.049952646 1 1.301441506 0.017391304 GAL3ST1//GBA

#Column "GENES" stands for the DE genes associated with the GOID

Supplementary Table 5A GO enrichment of the target mRNAs with biological process

#Column "Pop.Total" stands for the total number of background population genes
#Column "Fold.Enrichment" stands for the Fold Enrichment value of the GOID, it equals (Count/Pop.Hits)/(List.Total/Pop.Total)
#Column "Pvalue" stands for the significance testing value of the GOID
#Column "FDR" stands for the false discovery rate of the GOID, using Benjamini & Hochberg (1995) method 
#Column "Enrichment.Score" stands for the Enrichment Score value of the GOID, it equals (-log10(Pvalue))
#Column "Gene.Ratio" stands for the Gene Ratio value genes associated with the GOID, it equals (Count/List.Total)

#Column "GO.ID" stands for the ID of gene ontology term
#Column "Term" stands for the name of gene ontology term
#Column "Ontology" stands for the ontology of GOID belongs to
#Column "Count" stands for the number of DE genes associated with the listed GOID
#Column "Pop.Hits" stands for the number of background population genes associated with the listed GOID
#Column "List.Total" stands for the total number of DE genes



GO.ID Term Ontology Count Pop.Hits List.Total Pop.Total Fold.Enrichment Pvalue FDR Enrichment.Score Gene.Ratio GENES

GO:0004620 phospholipase activity Molecular function 4 99 115 17548 6.165305226 0.004084886 1 2.388820024 0.034782609 PLCL2//PLA2G4B//ENPP7//LIPI

GO:0045125 bioactive lipid receptor activity Molecular function 2 15 115 17548 20.34550725 0.004228067 1 2.373858124 0.017391304 SPHK2//S1PR4

GO:0050431 transforming growth factor beta binding Molecular function 2 19 115 17548 16.06224256 0.006769061 1 2.169471574 0.017391304 LTBP3//HYAL2

GO:0044877 protein-containing complex binding Molecular function 13 916 115 17548 2.165597114 0.006964369 1 2.157118251 0.113043478 IGF2//TSPAN4//CTSL//CD74//STAB1//ZNHIT1//CABIN1//EIF5A//FLII//TULP1//NEDD8//DCTN1//SNRPA

GO:0005540 hyaluronic acid binding Molecular function 2 22 115 17548 13.87193676 0.009027948 1 2.044410968 0.017391304 STAB1//HYAL2

GO:0005267 potassium channel activity Molecular function 4 129 115 17548 4.731513313 0.010290674 1 1.987556191 0.034782609 KCNG2//KCNK16//TRPM5//FXYD4

GO:0016298 lipase activity Molecular function 4 129 115 17548 4.731513313 0.010290674 1 1.987556191 0.034782609 PLCL2//LIPI//PLA2G4B//ENPP7

GO:0003824 catalytic activity Molecular function 51 5959 115 17548 1.305950079 0.012965212 1 1.887220387 0.443478261 EXOSC5//POLR2F//GAL3ST1//AARSD1//FKBP8//DCTN1//HSD11B2//TUBB3//SDS//PARP10//SPHK2//AK8//CTSL//MMP10//THOP1//CTRL//GPI//GBA//NAV2//HDAC10//HYAL2//PLCL2//ZC3H3//RNASEK//MAN1B1//RPN1//OGDHL//LIPI//PLA2G4B//SBK3//DAPK3//SRMS//FGF17//LOXL1//ENPP7//TXNRD2//THNSL2//HARS//TRIM63//UBE2M//USP21//DPP3//PRMT8//STAB1//GBGT1//MBLAC1//CYC1//ATP6V0C//ANAPC2//MED12//PHPT1

GO:0046966 thyroid hormone receptor binding Molecular function 2 28 115 17548 10.89937888 0.014400713 1 1.841616011 0.017391304 GAS2L1//MED12

GO:0015079 potassium ion transmembrane transporter activity Molecular function 4 166 115 17548 3.6768989 0.023752981 1 1.624281871 0.034782609 KCNG2//TRPM5//FXYD4//KCNK16

GO:0017069 snRNA binding Molecular function 2 39 115 17548 7.825195095 0.026944968 1 1.569522331 0.017391304 EIF5A//SNRPA

GO:0019955 cytokine binding Molecular function 3 103 115 17548 4.444406923 0.030216199 1 1.519760166 0.026086957 CD74//LTBP3//HYAL2

GO:0005102 signaling receptor binding Molecular function 17 1594 115 17548 1.627385304 0.03053844 1 1.51515315 0.147826087 FGF17//GBA//GPI//THNSL2//IGF2//TSPAN4//HCRT//SH3BP1//HYAL2//SLURP2//CD74//MED12//GAS2L1//PLCL2//TRAF3IP2//C1QL1//SRMS

GO:0004553 hydrolase activity, hydrolyzing O-glycosyl compounds Molecular function 3 104 115 17548 4.401672241 0.030969153 1 1.509070676 0.026086957 GBA//HYAL2//MAN1B1

GO:0015036 disulfide oxidoreductase activity Molecular function 2 43 115 17548 7.09726997 0.032286338 1 1.490981206 0.017391304 TXNRD2//STAB1
GO:0001105 RNA polymerase II transcription coactivator activity Molecular function 2 44 115 17548 6.935968379 0.033681583 1 1.4726075 0.017391304 HYAL2//MED12
GO:0004812 aminoacyl-tRNA ligase activity Molecular function 2 44 115 17548 6.935968379 0.033681583 1 1.4726075 0.017391304 AARSD1//HARS
GO:0016875 ligase activity, forming carbon-oxygen bonds Molecular function 2 44 115 17548 6.935968379 0.033681583 1 1.4726075 0.017391304 AARSD1//HARS
GO:0004540 ribonuclease activity Molecular function 3 109 115 17548 4.19976067 0.034881102 1 1.457409808 0.026086957 EXOSC5//ZC3H3//RNASEK
GO:0050662 coenzyme binding Molecular function 5 279 115 17548 2.734611189 0.03667207 1 1.435664577 0.043478261 SDS//THNSL2//OGDHL//TXNRD2//HSD11B2
GO:0140098 catalytic activity, acting on RNA Molecular function 6 375 115 17548 2.44146087 0.036972826 1 1.432117354 0.052173913 EXOSC5//POLR2F//AARSD1//ZC3H3//RNASEK//HARS
GO:0005544 calcium-dependent phospholipid binding Molecular function 2 54 115 17548 5.651529791 0.048853742 1 1.311102168 0.017391304 PLA2G4B//SYT8
GO:0030170 pyridoxal phosphate binding Molecular function 2 54 115 17548 5.651529791 0.048853742 1 1.311102168 0.017391304 SDS//THNSL2
GO:0070279 vitamin B6 binding Molecular function 2 54 115 17548 5.651529791 0.048853742 1 1.311102168 0.017391304 SDS//THNSL2

#Column "GENES" stands for the DE genes associated with the GOID

Supplementary Table 5B  GO enrichment of the target mRNAs with molecular function

#Column "Pop.Total" stands for the total number of background population genes
#Column "Fold.Enrichment" stands for the Fold Enrichment value of the GOID, it equals (Count/Pop.Hits)/(List.Total/Pop.Total)
#Column "Pvalue" stands for the significance testing value of the GOID
#Column "FDR" stands for the false discovery rate of the GOID, using Benjamini & Hochberg (1995) method 
#Column "Enrichment.Score" stands for the Enrichment Score value of the GOID, it equals (-log10(Pvalue))
#Column "Gene.Ratio" stands for the Gene Ratio value genes associated with the GOID, it equals (Count/List.Total)

#Column "GO.ID" stands for the ID of gene ontology term
#Column "Term" stands for the name of gene ontology term
#Column "Ontology" stands for the ontology of GOID belongs to
#Column "Count" stands for the number of DE genes associated with the listed GOID
#Column "Pop.Hits" stands for the number of background population genes associated with the listed GOID
#Column "List.Total" stands for the total number of DE genes



GO.ID Term Ontology Count Pop.Hits List.Total Pop.Total Fold.Enrichment Pvalue FDR Enrichment.Score Gene.Ratio GENES
GO:0097223 sperm part Cellular component 5 193 120 18698 4.036701209 0.008151495 1 2.088762722 0.041666667 LOXL1//PPFIA3//SYT8//AK8//CATSPERG
GO:0005814 centriole Cellular component 4 129 120 18698 4.831524548 0.009600382 1 2.0177115 0.033333333 CCDC151//CCDC78//DCTN1//PCNT
GO:0001650 fibrillar center Cellular component 4 133 120 18698 4.686215539 0.010653877 1 1.97249233 0.033333333 TIMM13//NFIC//POLR2F//TAF4B
GO:1903561 extracellular vesicle Cellular component 28 2837 120 18698 1.537845142 0.011796436 1 1.928249172 0.233333333 DPP3//CDH15//TUBB3//CLDN3//CTSL//EIF5A//KCNG2//GBA//GPI//PHPT1//GUCA2B//HPCAL1//IGF2//LTBP3//MGP//SLURP2//NEDD8//ATP6V0C//PSMD3//SPP2//FUZ//UBXN6//HIST1H2AB//UBE2M//MVB12A//CD74//PPFIA3//MAN1B1
GO:0043230 extracellular organelle Cellular component 28 2839 120 18698 1.536761771 0.011904235 1 1.924298513 0.233333333 MAN1B1//DPP3//CDH15//TUBB3//CLDN3//CTSL//EIF5A//KCNG2//GBA//GPI//PHPT1//GUCA2B//HPCAL1//IGF2//LTBP3//MGP//SLURP2//NEDD8//ATP6V0C//PSMD3//SPP2//FUZ//UBXN6//HIST1H2AB//UBE2M//MVB12A//CD74//PPFIA3
GO:0031982 vesicle Cellular component 39 4372 120 18698 1.389947392 0.014088877 1 1.851123621 0.325 MAN1B1//HYAL2//DPP3//CDH15//TUBB3//CLDN3//CTSL//EIF5A//KCNG2//GBA//GPI//PHPT1//GUCA2B//HPCAL1//IGF2//LTBP3//MGP//SLURP2//NEDD8//ATP6V0C//PSMD3//SPP2//FUZ//UBXN6//HIST1H2AB//UBE2M//MVB12A//CD74//TMEM187//HCRT//RPN1//PPFIA3//LOXL1//SYT8//PLA2G4B//SREBF1//STAB1//GBGT1//TSPAN4
GO:0044441 ciliary part Cellular component 7 432 120 18698 2.524807099 0.021445883 1 1.668656072 0.058333333 GUCA2B//TULP1//CCDC151//AK8//GPI//CATSPERG//DCTN1
GO:0043202 lysosomal lumen Cellular component 3 95 120 18698 4.920526316 0.023276986 1 1.633073256 0.025 CTSL//GBA//CD74
GO:0044450 microtubule organizing center part Cellular component 4 172 120 18698 3.623643411 0.024930812 1 1.603263578 0.033333333 CCDC151//CCDC78//DCTN1//PCNT
GO:0044452 nucleolar part Cellular component 4 179 120 18698 3.481936685 0.028313348 1 1.548008773 0.033333333 TIMM13//NFIC//POLR2F//TAF4B
GO:0005576 extracellular region Cellular component 42 5012 120 18698 1.305726257 0.029144907 1 1.535437332 0.35 C1QL1//EMID1//LOXL1//MGP//MMP10//NAV2//CSTL1//CTRL//CTSL//IGF2//SLURP2//THNSL2//FGF17//LTBP3//SPP2//DPP3//CDH15//TUBB3//CLDN3//EIF5A//KCNG2//GBA//GPI//PHPT1//GUCA2B//HPCAL1//NEDD8//ATP6V0C//PSMD3//FUZ//UBXN6//HIST1H2AB//UBE2M//MVB12A//CD74//PPFIA3//MAN1B1//PLA2G4B//LIPI//HCRT//LY6H//TULP1
GO:0005891 voltage-gated calcium channel complex Cellular component 2 43 120 18698 7.247286822 0.031082339 1 1.507486313 0.016666667 CATSPERG//STAC3
GO:0070062 extracellular exosome Cellular component 26 2817 120 18698 1.438137499 0.033119289 1 1.479918994 0.216666667 DPP3//CDH15//TUBB3//CLDN3//CTSL//EIF5A//KCNG2//GBA//GPI//PHPT1//GUCA2B//HPCAL1//IGF2//LTBP3//MGP//SLURP2//NEDD8//ATP6V0C//PSMD3//SPP2//FUZ//UBXN6//HIST1H2AB//UBE2M//MVB12A//CD74
GO:0031012 extracellular matrix Cellular component 7 479 120 18698 2.277070285 0.034846067 1 1.457846239 0.058333333 EMID1//LOXL1//MGP//MMP10//NAV2//LTBP3//SPP2
GO:0001669 acrosomal vesicle Cellular component 3 113 120 18698 4.136725664 0.036267071 1 1.440487516 0.025 LOXL1//PPFIA3//SYT8
GO:0005815 microtubule organizing center Cellular component 9 704 120 18698 1.991974432 0.037492303 1 1.426057883 0.075 DCTN1//PCNT//TFAP2A//MVB12A//CCDC151//CCDC78//FLII//GSDMC//UBXN6
GO:0019898 extrinsic component of membrane Cellular component 5 289 120 18698 2.695790081 0.038685445 1 1.412452403 0.041666667 STAC3//SRMS//CDH15//GBA//UBXN6
GO:0044421 extracellular region part Cellular component 36 4254 120 18698 1.318617772 0.039687292 1 1.401348534 0.3 CSTL1//CTRL//CTSL//IGF2//LOXL1//MMP10//SLURP2//THNSL2//FGF17//LTBP3//MGP//SPP2//EMID1//MAN1B1//NAV2//DPP3//CDH15//TUBB3//CLDN3//EIF5A//KCNG2//GBA//GPI//PHPT1//GUCA2B//HPCAL1//NEDD8//ATP6V0C//PSMD3//FUZ//UBXN6//HIST1H2AB//UBE2M//MVB12A//CD74//PPFIA3
GO:0005829 cytosol Cellular component 41 5022 120 18698 1.272099429 0.046195993 1 1.335395694 0.341666667 PLA2G4B//DPP3//CDH15//TXNRD2//SDS//ARHGAP33//AK8//DCTN1//EIF5A//FLII//CABIN1//SH3BP1//FKBP8//STAC3//USP21//GPI//PHPT1//ANAPC2//HARS//NEDD8//PCNT//POLR2F//OGDHL//CENPN//GSDMC//PRMT8//SPHK2//EXOSC5//PSMD3//RPN1//SREBF1//SRMS//TFAP2A//THOP1//TULP1//UBXN6//PARP10//PPFIA3//HYAL2//UBE2M//MVB12A

#Column "Enrichment.Score" stands for the Enrichment Score value of the GOID, it equals (-log10(Pvalue))
#Column "Gene.Ratio" stands for the Gene Ratio value genes associated with the GOID, it equals (Count/List.Total)

#Column "GO.ID" stands for the ID of gene ontology term
#Column "Term" stands for the name of gene ontology term
#Column "Ontology" stands for the ontology of GOID belongs to
#Column "Count" stands for the number of DE genes associated with the listed GOID
#Column "Pop.Hits" stands for the number of background population genes associated with the listed GOID
#Column "List.Total" stands for the total number of DE genes

#Column "GENES" stands for the DE genes associated with the GOID

Supplementary Table 5C  GO enrichment of the target mRNAs with  cellular component

#Column "Pop.Total" stands for the total number of background population genes
#Column "Fold.Enrichment" stands for the Fold Enrichment value of the GOID, it equals (Count/Pop.Hits)/(List.Total/Pop.Total)
#Column "Pvalue" stands for the significance testing value of the GOID
#Column "FDR" stands for the false discovery rate of the GOID, using Benjamini & Hochberg (1995) method 



PathwayID Definition OriginalWebSite Fisher-Pvalue SelectionCounts SelectionSize Count Size FDR Enrichment_Score GeneRatio Genes
hsa00600 Sphingolipid metabolism - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa00600+339221+9514+2629+56848 0.000278937 4 54 47 7906 0.09316483 3.554494 0.074074 ENPP7//GAL3ST1//GBA//SPHK2
hsa00565 Ether lipid metabolism - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa00565+9514+8681+100137049 0.003950331 3 54 47 7906 0.6597052 2.403367 0.055556 GAL3ST1//JMJD7-PLA2G4B//PLA2G4B
hsa04370 VEGF signaling pathway - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa04370+8681+100137049+56848 0.007477056 3 54 59 7906 0.8324455 2.126269 0.055556 JMJD7-PLA2G4B//PLA2G4B//SPHK2
hsa00592 alpha-Linolenic acid metabolism - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa00592+8681+100137049 0.01242363 2 54 25 7906 0.9645717 1.905751 0.037037 JMJD7-PLA2G4B//PLA2G4B
hsa00591 Linoleic acid metabolism - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa00591+8681+100137049 0.01652359 2 54 29 7906 0.9645717 1.781896 0.037037 JMJD7-PLA2G4B//PLA2G4B
hsa04217 Necroptosis - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa04217+8335+8681+100137049+27005 0.0242979 4 54 162 7906 0.9645717 1.614431 0.074074 HIST1H2AB//JMJD7-PLA2G4B//PLA2G4B//USP21
hsa04666 Fc gamma R-mediated phagocytosis - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa04666+8681+100137049+56848 0.02538077 3 54 93 7906 0.9645717 1.595495 0.055556 JMJD7-PLA2G4B//PLA2G4B//SPHK2
hsa04960 Aldosterone-regulated sodium reabsorption - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa04960+53828+3291 0.02618174 2 54 37 7906 0.9645717 1.582002 0.037037 FXYD4//HSD11B2
hsa00513 Various types of N-glycan biosynthesis - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa00513+11253+6184 0.02887939 2 54 39 7906 0.9645717 1.539412 0.037037 MAN1B1//RPN1
hsa05016 Huntington disease - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa05016+1537+1639+5435+6875 0.04223288 4 54 193 7906 1 1.374349 0.074074 CYC1//DCTN1//POLR2F//TAF4B
hsa04913 Ovarian steroidogenesis - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa04913+8681+100137049 0.04389962 2 54 49 7906 1 1.357539 0.037037 JMJD7-PLA2G4B//PLA2G4B
hsa01200 Carbon metabolism - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa01200+2821+55753+10993 0.04541967 3 54 117 7906 1 1.342756 0.055556 GPI//OGDHL//SDS
hsa00510 N-Glycan biosynthesis - Homo sapiens (human) http://www.genome.jp/kegg-bin/show_pathway?hsa00510+11253+6184 0.04553266 2 54 50 7906 1 1.341677 0.037037 MAN1B1//RPN1

#Column "OriginalWebSite"stands for The map's website,the nodes with red frame and red symbol are associated with the DE genes, green nodes have no significance
#Column "p-value" 
        "Fisher-Pvalue" stands for the enrichment p-value of the PathwayID used Fisher's exact test
#Column "SelectionCounts" stands for the Count of the DE genes' entities directly associated with the listed PathwayID

#Column "GENES" stands for the DE genes associated with the PathwayID

Supplementary Table 6  KEGG pathway analysis of the target mRNAs

#Column "SelectionSize" stands for the total number of the DE genes' entities
#Column "Count" stands for the count of the chosen background population genes' entities associated with the listed PathwayID
#Column "Size" stands for the total number of chosen background population genes' entities
#Column "FDR" stands for the false discovery rate of the PathwayID
#Column "Enrichment_Score" stands for the Enrichment Score value of the PathwayID, it equals "-log10(Pvalue)"
#Column "GeneRatio" stands for the Gene Ratio value of the PathwayID, it equals "SelectionCounts/SelectionSize"

#Column "PathwayID" stands for Pathway identifiers used in KEGG
#Column "Definition" stands for the definition of the PathwayID

http://www.genome.jp/kegg-bin/show_pathway?hsa00600+339221+9514+2629+56848
http://www.genome.jp/kegg-bin/show_pathway?hsa00565+9514+8681+100137049
http://www.genome.jp/kegg-bin/show_pathway?hsa04370+8681+100137049+56848
http://www.genome.jp/kegg-bin/show_pathway?hsa00592+8681+100137049
http://www.genome.jp/kegg-bin/show_pathway?hsa00591+8681+100137049
http://www.genome.jp/kegg-bin/show_pathway?hsa04217+8335+8681+100137049+27005
http://www.genome.jp/kegg-bin/show_pathway?hsa04666+8681+100137049+56848
http://www.genome.jp/kegg-bin/show_pathway?hsa04960+53828+3291
http://www.genome.jp/kegg-bin/show_pathway?hsa00513+11253+6184
http://www.genome.jp/kegg-bin/show_pathway?hsa05016+1537+1639+5435+6875
http://www.genome.jp/kegg-bin/show_pathway?hsa04913+8681+100137049
http://www.genome.jp/kegg-bin/show_pathway?hsa01200+2821+55753+10993
http://www.genome.jp/kegg-bin/show_pathway?hsa00510+11253+6184
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