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Supplementary Table S1. cmap analysis 

Liver of db/db mice  HepG2 treated with ESB 

Rank1 Name2 Enrichment 
score3 p-value4  Name Enrichment 

score p-value 
1 Adiphenine 0.915 0  Gw-8510 0.943 0 
2 Medrysone -0.827 0.00002  Ly-294002 -0.47 0 
3 Biperiden 0.905 0.00004  Trichostatin A -0.344 0 
4 8-azaguanine -0.896 0.0001  Podophyllotoxin -0.931 0.00002 
5 Monensin 0.793 0.00016  Medrysone 0.842 0.00002 
6 Viomycin 0.889 0.00034  Wortmannin -0.571 0.00002 
7 Pha-00745360 0.68 0.0004  Monensin -0.831 0.00006 
8 Gw-8510 -0.862 0.0005  Camptothecin 0.954 0.0001 
9 Sulconazole -0.862 0.0005  Cycloserine 0.901 0.0001 
10 Prestwick-692 0.878 0.00052  Apigenin 0.888 0.00016 
11 Gentamicin 0.878 0.00052  Gliclazide 0.886 0.00018 
12 Etiocholanolone 0.744 0.00054  Levomepromazine -0.898 0.0002 
13 Levonorgestrel -0.748 0.0007  Verteporfin 0.937 0.00042 
14 Cp-320650-01 0.65 0.00086  6-bromoindirubin-3'-oxime 0.672 0.00108 
15 Thapsigargin 0.917 0.00096  Thioridazine -0.402 0.00179 
16 Alpha-estradiol -0.46 0.0011  Sanguinarine 0.963 0.00239 
17 Omeprazole -0.832 0.00117  Clofazimine -0.735 0.00274 
18 Timolol 0.837 0.00123  Adiphenine -0.729 0.00304 
19 Doxazosin -0.83 0.00127  Alpha-estradiol 0.433 0.00309 
20 Naringenin 0.835 0.00133  Nadolol -0.798 0.00328 
21 Thiamphenicol 0.761 0.00146  Riboflavin 0.783 0.00412 
22 Atractyloside 0.751 0.00176  Irinotecan 0.864 0.00473 
23 Apigenin -0.821 0.00179  Dipyridamole 0.649 0.00544 
24 Phthalylsulfathiazole -0.756 0.00206  Helveticoside -0.645 0.00554 
25 Fludrocortisone 0.611 0.00221  Dicycloverine -0.695 0.00575 
26 Levomepromazine 0.813 0.00229  Doxorubicin 0.854 0.00597 
27 Luteolin -0.811 0.00241  Ronidazole 0.851 0.00619 
28 Metronidazole 0.739 0.00246  Chenodeoxycholic acid -0.758 0.00696 
29 Morantel -0.742 0.00264  Oxprenolol 0.752 0.00722 
30 Quinpirole 0.795 0.00348  Hexestrol 0.751 0.00742 
31 Diphenhydramine 0.703 0.00505  Triflusal 0.843 0.00755 
32 Isometheptene 0.774 0.00533  H-7 0.748 0.00774 
33 Tretinoin -0.354 0.00546  Hexetidine -0.749 0.00794 
34 Sitosterol -0.769 0.00553  Repaglinide 0.744 0.00804 
35 Lasalocid 0.77 0.00567  Cinchonine -0.746 0.00822 
36 Thioperamide 0.695 0.00575  Lanatoside C -0.627 0.0085 
37 H-7 -0.764 0.00585  Amoxicillin 0.742 0.00855 
38 Skimmianine -0.761 0.00621  15-delta prostaglandin J2 -0.409 0.00859 
39 Hexestrol -0.761 0.00625  Chrysin 0.835 0.00895 
40 Diltiazem -0.695 0.00653  Trimetazidine 0.735 0.00975 
41 Nadolol 0.759 0.00688  Benzamil -0.619 0.00991 
42 Alvespimycin -0.467 0.0069     
43 Felbinac 0.758 0.00696     
44 Guanadrel 0.686 0.00711     
45 Betahistine -0.751 0.0074     
46 Sanguinarine -0.937 0.00769     
47 Calcium folinate 0.673 0.00879     
48 Dapsone 0.672 0.00881     
49 Raloxifene 0.577 0.0099     
 

1 Rank is based upon estimates of the likelihood that the enrichment of a set of instances in the ordered 

list of all instances for that result would be observed by chance in cmap database. 
2 Name given to a perturbagen. 
3 A measure of the enrichment of those instances in the order list of all instances. 
4 A permutation p-value for that enrichment score. 

 

  



Supplementary Table S2. Association of top-listed drugs from the cmap analysis of db/db mouse liver 

with diabetes-related diseases or conditions 

 

Drugs Pharmacology Molecular mechanisms References* 

Monensin Carboxylic polyether ionophore 
Regulation of the secretion of leptin hormone involved in 

glucose and insulin metabolism. 
[1, 2] 

Thapsigargin Inducer of endoplasmic reticulum stress 
Regulation of metabolism in adipocytes and glucose 

homeostasis in a mouse model of type 2 diabetes. 
[3, 4] 

Biperiden Selective muscarinic M1 antagonist 
Regulation of memory impairment and control of glucagon-

like peptide secretion and insulin release 
[5-9] 

Adiphenine Local anesthetic 
Inhibition of the activity of the acetylcholine receptor and 

regulation of glucose metabolism and diabetes 
[8-10] 

Naringenin 
Flavonoid with a various biological 

activities 

Antidiabetic, antiobesity, and immune-modulatory effects  

Antioxidant and cholinesterase inhibitor against type 2 

diabetes-induced memory dysfunction 

[11, 12] 

Timolol 

Nadolol 

Beta-blocker used in the treatment of 

cardiovascular diseases 

Regulation of hyperglycemia-induced kidney or heart 

damage in diabetic patients through its antioxidant activities 

and/or by controlling calcium release 

[13-15] 
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Supplementary Table S3. Genes associated with each module. 

Liver of db/db mice  HepG2 treated with ESB 

Module Symbol Degree Betweenness 
Centrality 

Closeness 
Centrality 

Clustering 
Coefficient  Module Symbol Degree Betweenness 

Centrality 
Closeness 
Centrality 

Clustering 
Coefficient 

0 NFKB1 46 0.417 0.427 0.051  0 FYN 37 0.115 0.391 0.111 
0 UBB 44 0.188 0.385 0.085  0 RAC1 36 0.15 0.399 0.117 
0 TRAF6 24 0.07 0.38 0.105  0 RHOA 28 0.087 0.37 0.122 
0 PSMD4 20 0.064 0.359 0.289  0 PIK3R2 28 0.077 0.361 0.093 
0 PSMB6 13 0.003 0.337 0.654  0 PIK3R1 26 0.077 0.368 0.145 
0 PSME2 12 0.002 0.334 0.727  0 GNAI1 21 0.061 0.328 0.11 
0 PSME1 12 0.002 0.334 0.727  0 CBL 16 0.031 0.337 0.342 
0 PSMF1 12 0.002 0.334 0.727  0 CBLB 15 0.027 0.347 0.429 
0 RNF146 7 0 0.294 1  0 RHOG 11 0.004 0.313 0.418 
0 TNKS2 7 0 0.294 1  0 PIK3R3 10 0.003 0.318 0.333 
0 HECW1 7 0 0.294 0.762  0 CBLC 10 0.003 0.326 0.533 
0 NFKBIE 7 0 0.322 1  0 PIK3R5 10 0.003 0.318 0.333 
0 GMNN 7 0.022 0.3 0.714  0 CTNND1 9 0.004 0.329 0.417 
0 RNF43 3 0 0.279 0.667  0 BLK 8 0.001 0.304 0.607 
0 MTPN 2 0 0.305 1  0 RHOB 8 0.004 0.295 0.286 
0 PELI2 2 0 0.296 1  0 RHOC 8 0.004 0.295 0.286 
0 RSPO3 2 0 0.279 1  0 RND1 7 0.001 0.301 0.429 
0 TAX1BP1 2 0 0.296 1  0 DAPP1 7 0 0.308 0.714 
0 UBQLN2 2 0 0.265 1  0 PIK3AP1 7 0 0.282 0.571 
0 UBQLN1 2 0 0.265 1  0 ARHGEF1 6 0 0.289 0.667 
0 ERC1 2 0 0.305 1  0 FGF16 5 0.004 0.307 0.3 
0 TLR5 2 0 0.305 1  0 EFNA4 4 0 0.3 1 
0 PELI3 2 0 0.296 1  0 EPHA8 4 0 0.3 1 
0 PELI1 2 0 0.296 1  0 RTKN 4 0 0.272 0.5 
0 LTA 2 0 0.3 1  0 CIT 4 0.002 0.282 0 
0 LTB 2 0 0.3 1  0 PI4K2B 4 0 0.274 0 
0 TRIM37 1 0 0.3 0  0 ELMO1 3 0 0.297 0.667 
0 CSRP1 1 0 0.3 0  0 NOX1 3 0 0.286 1 
0 KLK8 1 0 0.278 0  0 CGN 3 0 0.271 1 
0 BMF 1 0 0.3 0  0 MYH1 3 0 0.271 1 
0 FBXL3 1 0 0.278 0  0 MYH7B 3 0 0.271 1 
0 UBQLN4 1 0 0.265 0  0 NOXO1 3 0 0.286 1 
0 UBE2K 1 0 0.265 0  0 NOXA1 3 0 0.286 1 
0 NFKBID 1 0 0.3 0  0 SH3GLB2 3 0 0.259 1 
0 ANKRD42 1 0 0.3 0  0 SH3GLB1 3 0 0.259 1 
0 IRAK3 1 0 0.275 0  0 SLA 2 0 0.282 1 
0 IDO2 1 0 0.278 0  0 CNTNAP1 2 0 0.293 1 
0 PPP2R4 1 0 0.3 0  0 AXL 2 0 0.274 0 
0 BEX1 1 0 0.275 0  0 DEF6 2 0 0.288 1 
0 TMBIM6 1 0 0.275 0  0 RHOD 2 0 0.266 0 
0 REV3L 1 0 0.3 0  0 FARP2 2 0 0.297 1 
0 NLRC3 1 0 0.275 0  0 GALR2 2 0 0.247 1 
0 UBA7 1 0 0.278 0  0 BRPF3 2 0 0.293 1 
0 CSF1 1 0 0.3 0  0 FEZ2 2 0 0.274 0 
0 MGLL 1 0 0.3 0  0 ABLIM1 2 0 0.297 1 
0 SLC38A2 1 0 0.278 0  0 FMN2 2 0 0.228 0 
0 USP1 1 0 0.278 0  0 GAL 2 0 0.247 1 
0 AQP1 1 0 0.278 0  0 PXK 1 0 0.269 0 
0 SLC12A3 1 0 0.278 0  0 SPRY1 1 0 0.252 0 
0 SLC38A4 1 0 0.278 0  0 RXFP3 1 0 0.247 0 
0 GPBP1 1 0 0.3 0  0 SNX12 1 0 0.282 0 
0 ASXL2 1 0 0.275 0  0 DSCAM 1 0 0.285 0 
0 DENND4A 1 0 0.3 0  0 PLEKHG6 1 0 0.27 0 
0 TIFA 1 0 0.275 0  0 TULP4 1 0 0.282 0 
0 MAOA 1 0 0.278 0  0 DOCK11 1 0 0.285 0 
0 SLC11A1 1 0 0.3 0  0 LILRB3 1 0 0.282 0 
0 MAOB 1 0 0.278 0  0 FARP1 1 0 0.27 0 
0 HSD11B2 1 0 0.3 0  0 RHOT2 1 0 0.265 0 
0 OTUD7B 1 0 0.275 0  0 RHOT1 1 0 0.265 0 

 

 

 



 

 

Liver of db/db mice  HepG2 treated with ESB 

Module Symbol Degree Betweenness 
Centrality 

Closeness 
Centrality 

Clustering 
Coefficient  Module Symbol Degree Betweenness 

Centrality 
Closeness 
Centrality 

Clustering 
Coefficient 

0 CMPK2 1 0 0.3 0  0 TAS2R50 1 0 0.247 0 
0 PIGR 1 0 0.3 0  0 SH2D1A 1 0 0.282 0 
1 IL6ST 30 0.044 0.334 0.29  0 CDKL5 1 0 0.282 0 
1 LIFR 26 0.033 0.332 0.228  0 GPR143 1 0 0.247 0 
1 SOCS3 25 0.056 0.358 0.39  0 ARHGEF10 1 0 0.27 0 
1 CNTFR 25 0.148 0.307 0.213  0 RGS11 1 0 0.247 0 
1 IL13RA1 24 0.004 0.298 0.178  0 PTGIR 1 0 0.247 0 
1 PRLR 24 0.009 0.288 0.087  0 P2RY14 1 0 0.247 0 
1 OSMR 23 0.002 0.293 0.162  0 PIR 1 0 0.285 0 
1 IL22RA1 23 0.002 0.282 0.162  0 SPATA13 1 0 0.285 0 
1 SOCS1 23 0.048 0.344 0.443  0 RHOF 1 0 0.265 0 
1 IL10RB 23 0.002 0.282 0.162  0 RHOH 1 0 0.265 0 
1 IL22RA2 22 0.002 0.281 0.082  0 RHOU 1 0 0.265 0 
1 IL21R 22 0.002 0.281 0.082  0 RHOV 1 0 0.265 0 
1 IL15RA 22 0.002 0.281 0.082  0 RHOBTB2 1 0 0.265 0 
1 IFNA5 16 0 0.298 0.592  0 UNC5C 1 0 0.282 0 
1 IFNA1 16 0 0.298 0.592  0 ARHGEF10L 1 0 0.27 0 
1 IFNA7 16 0 0.298 0.592  0 CNKSR1 1 0 0.27 0 
1 IFNA14 16 0 0.298 0.592  0 P2RY4 1 0 0.247 0 
1 SOCS2 15 0.006 0.308 0.333  0 PTGDR 1 0 0.247 0 
1 IL4 14 0.019 0.342 0.231  0 DUSP15 1 0 0.282 0 
1 EPO 14 0.019 0.342 0.242  0 RAP1GDS1 1 0 0.285 0 
1 IL3 13 0.002 0.288 0.141  0 UGCG 1 0 0.269 0 
1 IL15 13 0.019 0.341 0.115  0 MAPK8IP1 1 0 0.282 0 
1 CTF1 12 0.002 0.285 0.136  0 RP1L1 1 0 0.282 0 
1 CSF3 12 0.017 0.335 0.091  0 GPSM2 1 0 0.247 0 
1 IL22 11 0 0.263 0.109  1 CTNNB1 55 0.3 0.394 0.072 
1 SOCS4 11 0 0.263 0.109  1 CTBP2 20 0.084 0.308 0.021 
1 CNTF 11 0 0.263 0.109  1 WNT1 4 0.011 0.288 0.333 
1 SOCS7 11 0 0.263 0.109  1 APC2 3 0 0.283 1 
1 IL11 11 0 0.263 0.109  1 PPP6C 3 0 0.283 1 
1 IL24 11 0 0.263 0.109  1 FRAT2 3 0 0.283 1 
1 IL20 11 0 0.263 0.109  1 SOST 2 0 0.224 1 
1 OSM 11 0 0.263 0.109  1 PTPRM 2 0 0.283 1 
1 IFNK 11 0 0.263 0.109  1 HINT1 2 0.018 0.307 0 
1 CISH 6 0.001 0.321 0.733  1 KREMEN2 2 0 0.224 1 
2 PPARA 26 0.053 0.26 0.431  1 CDH8 2 0 0.283 1 
2 NCOA1 23 0.078 0.317 0.605  1 BARHL2 1 0 0.236 0 
2 MED17 19 0 0.246 0.877  1 EVX1 1 0 0.236 0 
2 MED12 19 0 0.246 0.877  1 NKX6-1 1 0 0.236 0 
2 NCOA3 19 0.059 0.316 0.865  1 VEZT 1 0 0.283 0 
2 MED13 19 0 0.246 0.877  1 OTP 1 0 0.236 0 
2 MED22 18 0 0.246 0.961  1 WNT2 1 0 0.283 0 
2 MED25 18 0 0.246 0.961  1 IGFBP2 1 0 0.283 0 
2 MED9 18 0 0.246 0.961  1 TBX1 1 0 0.236 0 
2 MED14 18 0 0.246 0.961  1 SOX13 1 0 0.236 0 
2 MED15 18 0 0.246 0.961  1 SOX14 1 0 0.236 0 
2 MED29 18 0 0.246 0.961  1 LGALS9 1 0 0.283 0 
2 MED24 18 0 0.246 0.961  1 L3MBTL3 1 0 0.283 0 
2 MED27 18 0 0.246 0.961  1 GBX2 1 0 0.236 0 
2 CDK19 18 0 0.246 0.961  1 ACP1 1 0 0.283 0 
2 TGS1 16 0 0.246 1  1 FHIT 1 0 0.283 0 
2 NCOA6 16 0 0.246 1  1 WNT10B 1 0 0.283 0 
2 CHD9 15 0 0.245 1  1 WNT10A 1 0 0.283 0 
2 FABP4 14 0 0.243 1  1 WNT16 1 0 0.283 0 
2 TRIP4 5 0.006 0.309 0.7  1 WNT2B 1 0 0.283 0 
2 CPT1C 4 0 0.207 0.5  1 OTX1 1 0 0.236 0 
2 CPT1A 4 0 0.207 0.5  1 LBX1 1 0 0.236 0 
2 ACSBG2 3 0 0.207 0.667  1 FOXJ1 1 0 0.236 0 

 

 

 



 

 

Liver of db/db mice  HepG2 treated with ESB 

Module Symbol Degree Betweenness 
Centrality 

Closeness 
Centrality 

Clustering 
Coefficient  Module Symbol Degree Betweenness 

Centrality 
Closeness 
Centrality 

Clustering 
Coefficient 

2 ACSBG1 3 0 0.207 0.667  1 WNT9B 1 0 0.283 0 
2 ACSL3 3 0 0.207 0.667  1 KLF8 1 0 0.236 0 
2 FABP6 2 0 0.241 1  1 IRX5 1 0 0.236 0 
2 NR1H3 2 0.019 0.292 0  1 RANBP3 1 0 0.283 0 
2 SLC10A2 2 0 0.241 1  1 LHX9 1 0 0.236 0 
2 LIPA 1 0 0.206 0  1 SHOX2 1 0 0.236 0 
2 CYP7B1 1 0 0.241 0  1 ARX 1 0 0.236 0 
2 CPT2 1 0 0.206 0  1 DLG5 1 0 0.283 0 
2 ADIPOQ 1 0 0.206 0  2 CUL5 25 0.06 0.27 0.107 
3 GRB2 32 0.069 0.354 0.153  2 RELA 23 0.114 0.384 0.202 
3 LCK 22 0.1 0.382 0.156  2 TCEB2 20 0.039 0.274 0.168 
3 GAB2 17 0.015 0.338 0.294  2 PSMB5 16 0.023 0.321 0.483 
3 FRS2 9 0.003 0.317 0.611  2 PSMB8 15 0.027 0.326 0.552 
3 SHC3 8 0.001 0.284 0.607  2 PSMC4 14 0.013 0.32 0.637 
3 BLK 6 0.003 0.326 0.133  2 PSMF1 14 0.026 0.331 0.626 
3 GRAP 6 0 0.265 0.6  2 PSMB2 13 0.011 0.32 0.718 
3 FGF22 6 0.002 0.316 0.867  2 PSME2 13 0.011 0.32 0.718 
3 FGF9 6 0.002 0.316 0.867  2 REL 10 0.003 0.314 0.822 
3 PRKD3 5 0 0.265 0.9  2 NFKBIE 8 0 0.287 1 
3 SHC2 4 0 0.283 0.833  2 RFWD2 6 0 0.254 1 
3 DOK1 4 0 0.286 0.333  2 PTTG1 6 0 0.254 1 
3 RASAL2 4 0 0.265 1  2 KRT8 4 0.004 0.287 0.5 
3 NF1 4 0 0.265 1  2 ASB16 3 0.012 0.297 0.333 
3 CD3E 3 0 0.277 1  2 WSB2 2 0 0.216 1 
3 PDCD1LG2 3 0 0.277 1  2 ASB5 2 0 0.216 1 
3 TRPV6 3 0 0.3 0.667  2 ASB9 2 0 0.216 1 
3 PDCD1 3 0 0.277 1  2 ASB10 2 0 0.216 1 
3 SGMS1 3 0 0.286 1  2 ASB12 2 0 0.216 1 
3 TFF3 2 0.001 0.313 0  2 ASB8 2 0 0.216 1 
3 STAP1 2 0 0.277 0  2 ASB3 2 0 0.216 1 
3 LIME1 1 0 0.277 0  2 ASB17 2 0 0.216 1 
3 CD7 1 0 0.277 0  2 ASB13 2 0 0.216 1 
3 PTPN22 1 0 0.277 0  2 ASB2 2 0 0.216 1 
3 PDGFD 1 0 0.262 0  2 KLHL15 1 0 0.213 0 
3 TFF2 1 0 0.262 0  2 PCNP 1 0 0.213 0 
3 WIPF3 1 0 0.262 0  2 KLF5 1 0 0.278 0 
3 WIPF2 1 0 0.262 0  2 TMBIM4 1 0 0.243 0 
3 WIPF1 1 0 0.262 0  2 CRIP2 1 0 0.278 0 
4 RAC2 28 0.158 0.324 0.005  2 COQ2 1 0 0.243 0 
4 SEMA4D 2 0 0.245 1  2 UXT 1 0 0.278 0 
4 ARHGAP9 2 0.008 0.3 0  2 RAB40B 1 0 0.213 0 
4 ARHGAP5 2 0.006 0.246 0  2 NFKBIZ 1 0 0.278 0 
4 RND1 2 0 0.245 1  2 SPSB1 1 0 0.213 0 
4 SYDE2 1 0 0.245 0  2 SPSB3 1 0 0.213 0 
4 ARHGAP11A 1 0 0.245 0  2 IL18R1 1 0 0.278 0 
4 SYDE1 1 0 0.245 0  2 DCUN1D1 1 0 0.213 0 
4 FAM13A 1 0 0.245 0  2 BTBD1 1 0 0.213 0 
4 ICMT 1 0 0.245 0  2 WSB1 1 0 0.215 0 
4 THY1 1 0 0.197 0  3 NRF1 15 0.105 0.299 0.01 
4 TAGAP 1 0 0.245 0  3 SETDB1 14 0.065 0.274 0 
4 OPHN1 1 0 0.245 0  3 YY1 13 0.061 0.251 0.013 
4 FAM13B 1 0 0.245 0  3 SAFB2 2 0 0.239 1 
4 MYO9B 1 0 0.245 0  3 ZNF614 2 0.002 0.231 0 
4 NET1 1 0 0.245 0  3 ZNF613 2 0.002 0.231 0 
4 DIRAS1 1 0 0.245 0  3 DEDD2 1 0 0.23 0 
4 ARHGEF16 1 0 0.245 0  3 ALKBH5 1 0 0.23 0 
4 FGD1 1 0 0.245 0  3 PITPNB 1 0 0.23 0 
4 ARHGEF3 1 0 0.245 0  3 GPBP1L1 1 0 0.23 0 
4 ARHGAP23 1 0 0.245 0  3 ERH 1 0 0.201 0 

 

 

 



 

 

Liver of db/db mice  HepG2 treated with ESB 

Module Symbol Degree Betweenness 
Centrality 

Closeness 
Centrality 

Clustering 
Coefficient  Module Symbol Degree Betweenness 

Centrality 
Closeness 
Centrality 

Clustering 
Coefficient 

4 MYO9A 1 0 0.245 0  3 ALKBH8 1 0 0.201 0 
4 GEM 1 0 0.245 0  3 NDRG3 1 0 0.201 0 
4 ARHGEF17 1 0 0.245 0  3 ZFP64 1 0 0.215 0 
4 CHN2 1 0 0.245 0  3 ZNF441 1 0 0.215 0 
4 DEPDC7 1 0 0.245 0  3 ZNF524 1 0 0.201 0 
4 ARHGAP29 1 0 0.245 0  3 ZNF416 1 0 0.215 0 
4 ARHGAP19 1 0 0.245 0  3 ZNF436 1 0 0.215 0 
5 SUZ12 24 0.14 0.202 0.011  3 ZNF433 1 0 0.215 0 
5 NEUROG3 3 0 0.168 0.667  3 ZNF669 1 0 0.215 0 
5 NKX2-2 3 0 0.168 0.667  3 SETDB2 1 0 0.215 0 
5 ONECUT1 2 0 0.168 1  3 ETFDH 1 0 0.23 0 
5 NKX6-1 2 0 0.168 1  3 FAM120B 1 0 0.23 0 
5 CRLF1 2 0.14 0.244 0  3 ZNF32 1 0 0.215 0 
5 SOX14 1 0 0.168 0  3 ZNF165 1 0 0.215 0 
5 PTF1A 1 0 0.168 0  3 FBXO31 1 0 0.201 0 
5 ONECUT2 1 0 0.168 0  3 ZNF576 1 0 0.23 0 
5 PRDM12 1 0 0.168 0  3 ZNF134 1 0 0.215 0 
5 HMX2 1 0 0.168 0  3 LYPLA1 1 0 0.23 0 
5 NKX3-2 1 0 0.168 0  3 ZNF432 1 0 0.201 0 
5 VSX2 1 0 0.168 0  3 ZNF689 1 0 0.201 0 
5 FOXC2 1 0 0.168 0  3 AMACR 1 0 0.23 0 
5 OSR2 1 0 0.168 0  3 ABHD5 1 0 0.23 0 
5 HOXA6 1 0 0.168 0  3 ZNF551 1 0 0.215 0 
5 BARHL1 1 0 0.168 0  3 ZBTB11 1 0 0.201 0 
5 GSX1 1 0 0.168 0  4 PAFAH1B1 27 0.085 0.329 0.399 
5 ZIC1 1 0 0.168 0  4 TUBB 24 0.073 0.292 0.453 
5 GBX2 1 0 0.168 0  4 NDE1 22 0.013 0.291 0.602 
5 FOXL2 1 0 0.168 0  4 CEP164 19 0.027 0.267 0.702 
5 VAX1 1 0 0.168 0  4 PLK4 17 0.002 0.26 0.86 
5 RFX4 1 0 0.168 0  4 CEP72 17 0.005 0.261 0.86 
5 HMX1 1 0 0.168 0  4 CEP78 16 0 0.26 0.975 
5 LBX2 1 0 0.168 0  4 NEDD1 16 0 0.26 0.975 
6 SMC3 20 0.12 0.297 0.395  4 CDK5RAP2 16 0 0.26 0.975 
6 STAG2 15 0 0.231 0.714  4 CEP57 16 0 0.26 0.975 
6 STAG1 15 0 0.231 0.714  4 ODF2 16 0 0.26 0.975 
6 PDS5B 13 0 0.231 0.897  4 PCNT 16 0 0.26 0.975 
6 WAPAL 13 0 0.231 0.897  4 SSNA1 16 0 0.26 0.975 
6 ZW10 13 0.006 0.231 0.846  4 TUBGCP5 15 0 0.26 1 
6 CENPO 12 0 0.231 1  4 TUBGCP2 15 0 0.26 1 
6 NDC80 12 0 0.231 1  4 TUBGCP3 15 0 0.26 1 
6 NUDC 12 0 0.231 1  4 XPO1 15 0.079 0.338 0.238 
6 TAOK1 12 0 0.231 1  4 TMEM67 13 0 0.259 1 
6 CENPI 12 0 0.231 1  4 PMF1 8 0.004 0.305 0.786 
6 DSN1 12 0 0.231 1  4 RANGAP1 8 0.018 0.283 0.75 
6 AHCTF1 12 0 0.231 1  4 TAOK1 7 0 0.276 1 
6 ESCO1 5 0 0.23 1  4 CENPL 7 0 0.276 1 
6 SYCP3 4 0 0.229 1  4 SGOL2 7 0 0.276 1 
6 ACD 4 0 0.229 1  4 MX1 2 0.005 0.282 0 
6 P2RX6 1 0 0.229 0  4 DCX 2 0.003 0.3 0 
6 FEZ2 1 0 0.229 0  4 KIF1C 1 0 0.226 0 
6 GPRC5A 1 0 0.229 0  4 XPO7 1 0 0.253 0 
6 RINT1 1 0 0.188 0  4 MAP1S 1 0 0.248 0 
6 CCDC124 1 0 0.229 0  4 DCPS 1 0 0.253 0 
7 MAPK1 36 0.266 0.4 0.079  4 TNFSF13 1 0 0.253 0 
7 MAPK3 28 0.044 0.368 0.124  4 PLA2G7 1 0 0.248 0 
7 VRK3 3 0 0.287 1  4 OTUD7B 1 0 0.253 0 
7 DUSP3 3 0 0.287 1  5 TRAF2 24 0.167 0.358 0.109 
7 IER3 2 0 0.326 1  5 UBE2D2 21 0.088 0.293 0.029 
7 PLA2G5 2 0 0.287 1  5 TRAF1 10 0.005 0.317 0.222 
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7 PLA2G6 2 0 0.287 1  5 UBE2D4 3 0.001 0.27 0.667 
7 PLA2G3 2 0 0.287 1  5 RFFL 2 0 0.27 1 
7 PDYN 2 0 0.287 1  5 TRIM23 2 0 0.227 1 
7 PLA2G16 2 0 0.287 1  5 ZMAT3 2 0 0.264 1 
7 PLA1A 2 0 0.287 1  5 TNFRSF18 2 0 0.264 1 
7 PLA2G2F 2 0 0.287 1  5 MKRN3 2 0 0.227 1 
7 PLA2G2E 2 0 0.287 1  5 TNFRSF19 2 0 0.264 1 
7 PLA2G2D 2 0 0.287 1  5 RNF185 2 0.005 0.227 0 
7 PTPRR 2 0 0.287 1  5 TNFSF9 2 0 0.264 1 
7 EIF4EBP2 2 0 0.287 1  5 RNF126 2 0 0.227 1 
7 CROCC 2 0 0.287 1  5 SMPD3 1 0 0.264 0 
7 RPS6KA4 2 0 0.287 1  5 UBOX5 1 0 0.227 0 
7 GABRR1 1 0 0.286 0  5 RIPK4 1 0 0.264 0 
7 CAPNS1 1 0 0.286 0  5 RNF25 1 0 0.227 0 
7 CMTM3 1 0 0.286 0  5 PJA2 1 0 0.227 0 
8 VCP 20 0.095 0.318 0.068  5 TRIM26 1 0 0.227 0 
8 DERL2 5 0.002 0.294 0.7  5 ZFAND6 1 0 0.264 0 
8 NPLOC4 5 0 0.242 0.4  5 EDARADD 1 0 0.264 0 
8 ERLEC1 4 0 0.294 1  5 RNF138 1 0 0.227 0 
8 SEL1L 4 0 0.294 1  5 PDZRN3 1 0 0.227 0 
8 SVIP 3 0 0.242 0.667  5 UBE2E3 1 0 0.185 0 
8 YOD1 3 0 0.242 0.667  5 RNF125 1 0 0.227 0 
8 UBE2J1 3 0 0.242 0.667  5 MID2 1 0 0.227 0 
8 UBXN8 2 0 0.242 1  5 DZIP3 1 0 0.227 0 
8 UBXN6 2 0 0.242 1  5 TNFSF4 1 0 0.264 0 
8 UFD1L 2 0 0.242 1  5 RNF151 1 0 0.227 0 
8 RNF19A 1 0 0.242 0  5 MYLIP 1 0 0.227 0 
8 CDKN2AIP 1 0 0.242 0  6 MAPK1 25 0.168 0.357 0.1 
8 VCPIP1 1 0 0.242 0  6 MAPK3 20 0.025 0.333 0.137 
8 UBXN2B 1 0 0.242 0  6 STAT1 17 0.084 0.349 0.029 
8 UBXN2A 1 0 0.242 0  6 S100A12 3 0 0.3 1 
8 UBXN1 1 0 0.242 0  6 PEA15 2 0 0.264 1 
8 MDN1 1 0 0.242 0  6 PGF 2 0 0.291 0 
8 RNF19B 1 0 0.242 0  6 PLA2G5 2 0 0.264 1 
9 RPS3 13 0.049 0.307 0.538  6 PLA2G6 2 0 0.264 1 
9 RPL7 11 0.007 0.27 0.782  6 PLA1A 2 0 0.264 1 
9 RPL9 11 0.007 0.27 0.782  6 PTPN7 2 0 0.264 1 
9 RPS21 10 0 0.238 0.933  6 DUSP5 2 0 0.264 1 
9 RPL12 10 0 0.238 0.933  6 PLA2G2F 2 0 0.264 1 
9 RPL35 10 0 0.238 0.933  6 HERC6 2 0.005 0.26 0 
9 RPL8 10 0 0.238 0.933  6 CROCC 2 0 0.264 1 
9 RPS15 9 0 0.238 1  6 DUSP7 2 0 0.264 1 
9 RPL26L1 9 0 0.238 1  6 VRK3 2 0 0.264 1 
9 RPL3 9 0 0.238 1  6 DUSP16 2 0 0.264 1 
9 RPL10L 7 0 0.238 1  6 BST2 1 0 0.259 0 
9 SLC20A2 1 0 0.235 0  6 HERC3 1 0 0.206 0 
9 TXNL4B 1 0 0.235 0  6 PNPT1 1 0 0.259 0 
10 RBX1 22 0.08 0.354 0.121  6 POR 1 0 0.259 0 
10 KLHL9 3 0 0.262 0.667  6 NNMT 1 0 0.259 0 
10 KLHL21 2 0 0.262 1  6 CMTM3 1 0 0.264 0 
10 KLHL13 2 0 0.262 1  6 LY6E 1 0 0.259 0 
10 ASB16 1 0 0.262 0  6 OAS1 1 0 0.259 0 
10 ZC3HC1 1 0 0.262 0  7 PRKAB2 22 0.084 0.286 0.333 
10 FBXW2 1 0 0.262 0  7 PRKAA1 20 0.012 0.241 0.405 
10 ASB13 1 0 0.262 0  7 PRKAB1 19 0.018 0.257 0.45 
10 FBXL12 1 0 0.262 0  7 PRKAA2 18 0.002 0.241 0.503 
10 ENC1 1 0 0.262 0  7 PRKAG2 18 0.002 0.241 0.503 
10 FBXO33 1 0 0.262 0  7 PRKAG1 18 0.002 0.241 0.503 
10 ASB18 1 0 0.262 0  7 ADIPOR1 8 0 0.23 0.964 
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10 CUL4B 1 0 0.262 0  7 PFKFB4 7 0.019 0.261 0.714 
11 RING1 10 0.013 0.214 0.333  7 CAMKK1 7 0 0.23 1 
11 RNF2 10 0.013 0.214 0.333  7 CAMKK2 7 0 0.23 1 
11 BMI1 6 0.001 0.214 0.733  7 G6PC 6 0 0.23 1 
11 CBX7 6 0.045 0.261 0.533  7 PFKFB2 6 0 0.23 1 
11 SCMH1 5 0.017 0.237 0.6  7 G6PC3 6 0 0.23 1 
11 PCGF6 4 0 0.209 1  7 AGRP 6 0 0.23 1 
11 PHC1 4 0 0.194 1  7 EEF2K 6 0 0.23 1 
11 PCGF5 3 0 0.208 1  7 G6PC2 6 0 0.23 1 
11 TCEA3 2 0 0.177 1  7 PFKFB3 6 0 0.23 1 
11 EPC2 2 0 0.177 1  7 MLYCD 6 0 0.23 1 
11 COMMD3 1 0 0.177 0  7 PFKFB1 6 0 0.23 1 
11 SCML2 1 0 0.177 0  7 MAP3K15 1 0 0.223 0 
12 TPR 12 0.087 0.344 0.485  7 GRN 1 0 0.223 0 
12 NUPL1 10 0.011 0.294 0.667  7 SLC25A13 1 0 0.195 0 
12 NUP93 9 0.006 0.259 0.778  7 DAO 1 0 0.223 0 
12 SNUPN 8 0 0.259 1  7 PTPLAD1 1 0 0.195 0 
12 NUP210 8 0 0.259 1  8 RPA2 20 0.077 0.269 0.211 
12 NUP50 8 0 0.259 1  8 RPA3 13 0 0.213 0.295 
12 NUP188 8 0 0.259 1  8 RAD17 8 0.006 0.256 0.536 
12 NUP88 8 0 0.259 1  8 TOPBP1 7 0.004 0.256 0.667 
12 POM121 8 0 0.259 1  8 RPA4 7 0 0.213 0.714 
12 ANO4 1 0 0.206 0  8 FANCG 7 0 0.213 0.619 

       8 FANCC 6 0 0.212 0.8 
       8 RMI1 6 0 0.212 0.6 
       8 MCM10 6 0.003 0.23 0.667 
       8 FANCD2 5 0 0.212 1 
       8 DBF4 5 0 0.212 1 
       8 PRIM1 5 0 0.212 1 
       8 ERCC1 4 0 0.212 0.667 
       8 TOP3B 4 0 0.212 1 
       8 SMARCAL1 4 0.056 0.3 0.5 
       8 XPC 3 0 0.212 1 
       8 MND1 3 0 0.212 1 
       8 PSMC3IP 3 0 0.212 1 
       8 HSBP1 2 0 0.212 1 
       9 CDH3 14 0 0.286 0.462 
       9 CELSR3 10 0.002 0.31 0.822 
       9 CDH15 10 0 0.285 0.844 
       9 PCDH11X 9 0 0.285 1 
       9 PCDHB12 9 0 0.285 1 
       9 PCDHB11 9 0 0.285 1 
       9 PCDHB10 9 0 0.285 1 
       9 PCDHB4 9 0 0.285 1 
       9 PCDHGA2 9 0 0.285 1 
       9 MMP21 2 0 0.283 1 
       9 CBLL1 2 0 0.283 1 
       9 PKP4 2 0 0.283 1 
       9 WNT3 2 0 0.283 1 
       10 ARF1 13 0.053 0.312 0.231 
       10 ARF3 7 0.001 0.252 0.667 
       10 ARF5 7 0.001 0.252 0.667 
       10 RAB25 6 0 0.252 0.8 
       10 TUBB8 5 0.007 0.242 0.6 
       10 RAB2B 4 0 0.239 1 
       10 ARFGAP3 4 0.002 0.294 0.5 
       10 COPA 3 0 0.24 0.667 
       10 CADPS2 3 0 0.238 1 
       10 ARCN1 2 0 0.238 1 
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       10 GRASP 1 0 0.238 0 
       11 DYNLL2 11 0.052 0.229 0.655 
       11 IFT81 10 0.001 0.187 0.978 
       11 IFT80 10 0.001 0.187 0.978 
       11 WDR19 10 0.001 0.187 0.978 
       11 WDR60 10 0.001 0.187 0.978 
       11 DYNC2LI1 10 0.001 0.187 0.978 
       11 TTC26 10 0.001 0.187 0.978 
       11 KIF3C 10 0.001 0.187 0.978 
       11 WDR35 10 0.001 0.187 0.978 
       11 TTC30B 10 0.001 0.187 0.978 
       11 DYNLRB1 9 0 0.158 1 
       12 PCBP2 10 0.048 0.3 0.467 
       12 PCBP1 9 0.007 0.233 0.639 
       12 PTBP1 8 0.002 0.232 0.821 
       12 SNRPA 8 0.002 0.232 0.821 
       12 PCF11 7 0 0.232 1 
       12 PLRG1 7 0 0.232 1 
       12 EFTUD2 7 0 0.232 1 
       12 SNRPA1 7 0 0.232 1 
       12 RALY 3 0 0.189 1 
       12 RBM11 1 0 0.189 0 

 

  



Supplementary Table S4. The biological functions associated with each module. 

<List of GO terms> 

 Liver of db/db mice    HepG2 treated with ESB  
Module GO FDR  Module GO FDR 

0 Toll signaling pathway 1.43E-04  0 Rho protein signal transduction 1.43E-04 

0 Positive regulation of NF-kB transcription factor 
activity 

1.67E-04  0 Regulation of phosphatidylinositol 3-kinase 
activity 

1.67E-04 

0 Toll-like receptor signaling pathway 2.00E-04  0 Positive regulation of Rho GTPase activity 2.00E-04 
0 Toll-like receptor 2 signaling pathway 2.31E-04  0 Regulation of respiratory burst 2.22E-04 

0 Negative regulation of NF-kB transcription factor 
activity 

2.50E-04  0 Regulation of hydrogen peroxide metabolic 
process 

2.22E-04 

0 Negative regulation of type I interferon production 2.50E-04  0 Axon guidance 2.50E-04 
0 Toll-like receptor 9 signaling pathway 2.73E-04  0 GTP catabolic process 3.33E-04 

0 Protein polyubiquitination 3.00E-04  0 Regulation of small GTPase mediated signal 
transduction 

5.00E-04 

0 Toll-like receptor 10 signaling pathway 3.33E-04  0 Rac protein signal transduction 5.00E-04 
0 Toll-like receptor 5 signaling pathway 3.33E-04  0 Neuron remodeling 7.27E-04 
0 Toll-like receptor TLR1:TLR2 signaling pathway 3.33E-04  0 Small GTPase mediated signal transduction 1.00E-03 
0 Toll-like receptor TLR6:TLR2 signaling pathway 3.33E-04  0 Platelet activation 1.25E-03 

0 MyD88-dependent toll-like receptor signaling 
pathway 

1.00E-03  0 Dendrite morphogenesis 2.46E-03 

0 Toll-like receptor 4 signaling pathway 1.40E-03  0 Positive regulation of Rac GTPase activity 2.67E-03 
0 Response to lipopolysaccharide 1.44E-03  0 Lamellipodium assembly 2.79E-03 

0 i-kB kinase/NF-kB cascade 1.50E-03  1 Positive regulation of mesenchymal cell 
proliferation 

2.00E-04 

0 DNA damage response, signal transduction by p53 
class mediator resulting in cell cycle arrest 

4.82E-03  1 Cell fate commitment 2.50E-04 

0 Positive regulation of osteoclast differentiation 7.74E-03  1 Lung induction 3.33E-04 

0 Negative regulation of ubiquitin-protein ligase activity 
involved in mitotic cell cycle 

8.17E-03  1 Canonical Wnt receptor signaling pathway 3.33E-04 

0 Positive regulation of ubiquitin-protein ligase activity 
involved in mitotic cell cycle 

9.19E-03  1 Neuron differentiation 5.00E-04 

0 Negative regulation of apoptotic process 9.55E-03  1 Wnt receptor signaling pathway 1.00E-03 
1 Response to cytokine stimulus 3.85E-05  1 Inner ear morphogenesis 1.57E-03 
1 Positive regulation of acute inflammatory response 4.00E-05  1 Cellular response to retinoic acid 3.75E-03 

1 Defense response to virus 
4.17E-05  

1 
Regulation of transcription from RNA 
polymerase II promoter involved in ventral 
spinal cord interneuron specification 

7.67E-03 

1 JAK-STAT cascade 
4.35E-05  

2 
Anaphase-promoting complex-dependent 
proteasomal ubiquitin-dependent protein 
catabolic process 

2.50E-04 

1 Negative regulation of protein kinase activity 
4.55E-05  

2 
DNA damage response, signal transduction 
by p53 class mediator resulting in cell cycle 
arrest 

3.33E-04 

1 Negative regulation of insulin receptor signaling 
pathway 

4.76E-05  2 Intracellular signal transduction 5.00E-04 

1 Humoral immune response 5.00E-05  2 Regulation of cellular amino acid metabolic 
process 

6.00E-04 

1 Leukemia inhibitory factor signaling pathway 5.26E-05  2 Protein polyubiquitination 8.33E-04 
1 Regulation of growth 5.56E-05  2 Protein ubiquitination 1.00E-03 

1 Adaptive immune response 5.88E-05  2 Negative regulation of ubiquitin-protein 
ligase activity involved in mitotic cell cycle 

2.57E-03 

1 Response to exogenous dsRNA 6.25E-05  2 Regulation of ubiquitin-protein ligase activity 
involved in mitotic cell cycle 

3.73E-03 

1 Type I interferon-mediated signaling pathway 
6.67E-05  

2 
Antigen processing and presentation of 
exogenous peptide antigen via MHC class I, 
TAP-dependent 

4.10E-03 

1 B cell proliferation 7.14E-05  2 G1/S transition of mitotic cell cycle 4.11E-03 

1 Positive regulation of tyrosine phosphorylation of 
Stat3 protein 

7.69E-05  2 Positive regulation of ubiquitin-protein ligase 
activity involved in mitotic cell cycle 

4.50E-03 

1 JAK-STAT cascade involved in growth hormone 
signaling pathway 

8.33E-05  2 Antigen processing and presentation of 
exogenous peptide antigen via MHC class I 

5.17E-03 

1 Positive regulation of peptidyl-serine phosphorylation 
of STAT protein 

9.09E-05  3 Regulation of transcription, DNA-dependent 5.00E-04 

1 T cell activation involved in immune response 1.00E-04  3 Transcription, DNA-dependent 1.00E-03 
1 Regulation of MHC class I biosynthetic process 1.00E-04  4 Microtubule cytoskeleton organization 3.33E-04 

1 Natural killer cell activation involved in immune 
response 

1.00E-04  4 G2/M transition of mitotic cell cycle 5.00E-04 



1 Ciliary neurotrophic factor-mediated signaling 
pathway 

1.43E-04  4 Mitotic cell cycle 5.00E-04 

1 Oncostatin-M-mediated signaling pathway 1.43E-04  4 Microtubule nucleation 7.50E-04 

1 Positive regulation of tyrosine phosphorylation of 
Stat5 protein 

1.85E-04  4 Establishment of mitotic spindle orientation 8.00E-04 

1 B cell differentiation 2.00E-04  5 Positive regulation of NF-kB transcription 
factor activity 

3.33E-04 

1 Regulation of type I interferon-mediated signaling 
pathway 

2.50E-04  5 Protein K48-linked ubiquitination 5.00E-04 

1 Positive regulation of cell proliferation 3.33E-04  5 Protein ubiquitination 1.00E-03 

1 Immune response 4.29E-04  5 Tumor necrosis factor-mediated signaling 
pathway 

7.75E-03 

1 Negative regulation of JAK-STAT cascade 5.00E-04  5 Protein K63-linked ubiquitination 8.20E-03 
1 Cytokine-mediated signaling pathway 1.00E-03  6 Inactivation of MAPK activity 5.33E-03 
1 Cell-cell signaling 1.07E-03  6 Phosphatidylcholine acyl-chain remodeling 7.00E-03 

1 Positive regulation of peptidyl-tyrosine 
phosphorylation 

1.13E-03  6 Peptidyl-tyrosine dephosphorylation 7.25E-03 

1 Protein ubiquitination 3.61E-03  6 Phosphatidylethanolamine acyl-chain 
remodeling 

1.00E-02 

1 Positive regulation of natural killer cell differentiation 6.97E-03  7 Membrane organization 6.25E-05 
1 Fat cell differentiation 7.30E-03  7 Cell cycle arrest 6.67E-05 
1 Positive regulation of T cell proliferation 8.29E-03  7 Glucose metabolic process 7.14E-05 
2 Positive regulation of transcription, DNA-dependent 1.25E-04  7 Carnitine shuttle 7.69E-05 
2 Fatty acid beta-oxidation 1.43E-04  7 Glycolysis 8.33E-05 
2 Cellular lipid metabolic process 1.67E-04  7 Regulation of fatty acid biosynthetic process 9.09E-05 
2 Stem cell maintenance 2.00E-04  7 Insulin receptor signaling pathway 1.00E-04 
2 Long-chain fatty acid metabolic process 2.50E-04  7 Protein phosphorylation 1.11E-04 

2 Transcription initiation from RNA polymerase II 
promoter 

3.33E-04  7 Carbohydrate phosphorylation 1.25E-04 

2 Regulation of transcription from RNA polymerase II 
promoter 

3.33E-04  7 Small molecule metabolic process 1.43E-04 

2 Intracellular steroid hormone receptor signaling 
pathway 

5.00E-04  7 Carbohydrate metabolic process 1.67E-04 

2 Androgen receptor signaling pathway 1.00E-03  7 Gluconeogenesis 2.00E-04 
2 Labyrinthine layer morphogenesis 3.60E-03  7 Dephosphorylation 2.50E-04 
2 Bile acid metabolic process 6.00E-03  7 Fructose metabolic process 3.33E-04 
2 Intracellular receptor mediated signaling pathway 7.67E-03  7 Fructose 2,6-bisphosphate metabolic process 5.00E-04 
2 Gene expression 8.50E-03  7 Glucose-6-phosphate transport 9.41E-04 
2 Carnitine metabolic process 8.54E-03  7 Energy reserve metabolic process 9.44E-04 
3 Insulin receptor signaling pathway 5.00E-04  7 Fatty acid biosynthetic process 1.00E-03 

3 Transmembrane receptor protein tyrosine kinase 
signaling pathway 

1.00E-03  7 Positive regulation of glucokinase activity 2.21E-03 

3 Ras protein signal transduction 6.33E-03  7 Hexose transport 2.60E-03 
4 Apoptotic signaling pathway 2.00E-04  7 Regulation of glycolysis 2.81E-03 
4 Positive regulation of GTPase activity 2.50E-04  7 Cellular lipid metabolic process 3.36E-03 
4 Positive regulation of Rho GTPase activity 3.33E-04  7 Glucose 6-phosphate metabolic process 3.48E-03 
4 Small GTPase mediated signal transduction 5.00E-04  7 Glucose transport 5.33E-03 

4 Regulation of small GTPase mediated signal 
transduction 

5.00E-04  8 G1/S transition of mitotic cell cycle 2.50E-04 

5 Negative regulation of transcription from RNA 
polymerase II promoter 

2.50E-04  8 Nucleotide-excision repair 3.33E-04 

5 Positive regulation of transcription from RNA 
polymerase II promoter 

3.33E-04  8 Nucleotide-excision repair, DNA damage 
removal 

4.00E-04 

5 Endocrine pancreas development 5.00E-04  8 DNA replication 5.00E-04 
5 Transcription, DNA-dependent 1.00E-03  8 DNA repair 1.00E-03 
5 Pancreas development 2.20E-03  8 DNA recombinase assembly 2.17E-03 
6 Mitosis 3.33E-04  9 Homophilic cell adhesion 1.00E-03 
6 Cell division 5.00E-04  9 Calcium-dependent cell-cell adhesion 1.00E-03 
6 Mitotic cell cycle 1.00E-03  9 Synapse assembly 3.67E-03 
7 Phosphatidic acid biosynthetic process 1.11E-04  9 Cell adhesion 7.00E-03 

7 Phospholipid metabolic process 1.25E-04  10 Retrograde vesicle-mediated transport, Golgi 
to ER 

2.50E-04 

7 Phosphatidylinositol acyl-chain remodeling 1.43E-04  10 GTP catabolic process 3.33E-04 
7 Phosphatidylserine acyl-chain remodeling 1.43E-04  10 Intracellular protein transport 5.00E-04 
7 Phosphatidylglycerol acyl-chain remodeling 1.43E-04  10 COPI coating of Golgi vesicle 1.00E-03 
7 Glycerophospholipid biosynthetic process 2.50E-04  11 Intraflagellar transport 5.00E-04 
7 Lipid catabolic process 3.33E-04  11 Cilium assembly 1.00E-03 
7 Phosphatidylcholine acyl-chain remodeling 5.00E-04  11 Metabolic process 4.80E-03 

7 Phosphatidylethanolamine acyl-chain remodeling 1.00E-03  11 Antigen processing and presentation of 
exogenous peptide antigen via MHC class II 

6.00E-03 

7 Negative regulation of ERK1 and ERK2 cascade 1.50E-03  11 Intraflagellar retrograde transport 6.33E-03 



8 ER-associated protein catabolic process 1.00E-03  12 RNA splicing 5.00E-04 
8 nuclear envelope reassembly 4.00E-03  12 gene expression 6.67E-04 
8 membrane fusion 4.67E-03  12 nuclear mRNA splicing, via spliceosome 1.00E-03 
8 protein K11-linked deubiquitination 6.25E-03     
8 Golgi organization 8.80E-03     
9 gene expression 7.69E-05     
9 cellular protein metabolic process 8.33E-05     
9 viral reproduction 9.09E-05     
9 RNA metabolic process 1.00E-04     
9 mRNA metabolic process 1.11E-04     
9 translational initiation 1.25E-04     

9 nuclear-transcribed mRNA catabolic process, 
nonsense-mediated decay 

1.43E-04     

9 viral infectious cycle 1.67E-04     

9 SRP-dependent cotranslational protein targeting to 
membrane 

2.00E-04     

9 translational elongation 2.50E-04     
9 translational termination 3.33E-04     
9 viral transcription 5.00E-04     
9 translation 1.00E-03     
10 protein ubiquitination 1.00E-03     
11 transcription, DNA-dependent 1.00E-03     
12 protein import into nucleus 7.69E-05     
12 small molecule metabolic process 8.33E-05     
12 protein transport 9.09E-05     
12 viral reproduction 1.00E-04     
12 mitotic cell cycle 1.11E-04     
12 carbohydrate metabolic process 1.25E-04     
12 mRNA transport 1.43E-04     
12 cytokine-mediated signaling pathway 1.67E-04     
12 transmembrane transport 2.00E-04     
12 regulation of glucose transport 2.50E-04     
12 mitotic nuclear envelope disassembly 2.50E-04     
12 glucose transport 2.50E-04     
12 hexose transport 2.50E-04     
12 nuclear pore complex assembly 1.64E-03     

       
 

 

<List of Pathways> 

 Liver of db/db mice    HepG2 treated with ESB  
Module Pathway FDR  Module Pathway FDR 

0 Proteasome 1.25E-04  0 Chronic myeloid leukemia 5.88E-05 
0 NF-kB signaling pathway 1.14E-03  0 Platelet activation 6.67E-05 
0 Neurotrophin signaling pathway 4.04E-03  0 Rap1 signaling pathway 7.14E-05 
1 RIG-I-like receptor signaling pathway 1.11E-04  0 ErbB signaling pathway 9.52E-05 
1 Autoimmune thyroid disease 1.25E-04  0 Proteoglycans in cancer 1.05E-04 
1 Hematopoietic cell lineage 1.67E-04  0 T cell receptor signaling pathway 1.11E-04 
1 Regulation of autophagy 1.82E-04  0 B cell receptor signaling pathway 1.25E-04 
1 PI3K-Akt signaling pathway 2.00E-04  0 Osteoclast differentiation 1.82E-04 
1 Prolactin signaling pathway 2.50E-04  0 Axon guidance 2.00E-04 
1 Jak-STAT signaling pathway 5.00E-04  0 Colorectal cancer 2.61E-04 
1 Cytokine-cytokine receptor interaction 5.00E-04  0 Leukocyte transendothelial migration 3.33E-04 
1 Type II diabetes mellitus 5.39E-04  0 Fc epsilon RI signaling pathway 3.46E-04 
1 Herpes simplex infection 9.33E-04  0 JAK-STAT signaling pathway 4.82E-04 
1 Cytosolic DNA-sensing pathway 1.39E-03  0 Bacterial invasion of epithelial cells 5.00E-04 
1 Measles 1.60E-03  0 Pathways in cancer 6.33E-04 
1 Hepatitis C 1.63E-03  0 Measles 1.03E-03 
1 Influenza A 3.71E-03  0 Natural killer cell mediated cytotoxicity 1.03E-03 
1 Tuberculosis 3.92E-03  0 Insulin signaling pathway 1.18E-03 
1 Toll-like receptor signaling pathway 5.73E-03  0 Chemokine signaling pathway 1.18E-03 
1 Intestinal immune network for IgA production 6.72E-03  0 VEGF signaling pathway 1.23E-03 
2 Fatty acid metabolism 1.11E-04  0 Renal cell carcinoma 1.70E-03 
2 Fatty acid degradation 1.25E-04  0 Pancreatic cancer 1.70E-03 
2 Thyroid hormone signaling pathway 1.43E-04  0 Melanoma 2.30E-03 
2 Adipocytokine signaling pathway 1.67E-04  0 Cholinergic synapse 2.51E-03 



2 Fatty acid biosynthesis 2.14E-04  0 Adherens junction 2.53E-03 
2 PPAR signaling pathway 2.50E-04  0 Aldosterone-regulated sodium reabsorption 2.55E-03 
3 Ras signaling pathway 5.00E-04  0 Regulation of actin cytoskeleton 2.57E-03 
3 Chronic myeloid leukemia 9.50E-04  0 Neurotrophin signaling pathway 3.20E-03 
3 T cell receptor signaling pathway 2.14E-03  0 Ras signaling pathway 3.26E-03 
3 Neurotrophin signaling pathway 3.09E-03  0 Phosphatidylinositol signaling system 3.41E-03 
3 Natural killer cell mediated cytotoxicity 4.44E-03  0 Carbohydrate digestion and absorption 3.46E-03 
3 Glioma 6.78E-03  0 Type II diabetes mellitus 4.05E-03 
3 Melanoma 8.47E-03  0 Progesterone-mediated oocyte maturation 4.80E-03 
3 Prolactin signaling pathway 8.67E-03  0 Endometrial cancer 4.94E-03 
7 Glycerophospholipid metabolism 1.25E-04  0 Fc gamma R-mediated phagocytosis 5.06E-03 
7 Vascular smooth muscle contraction 1.67E-04  0 cAMP signaling pathway 5.86E-03 
7 Arachidonic acid metabolism 2.00E-04  0 Non-small cell lung cancer 5.90E-03 
7 Pancreatic secretion 2.00E-04  0 Acute myeloid leukemia 6.16E-03 
7 Ras signaling pathway 2.50E-04  0 Focal adhesion 6.35E-03 
7 Ether lipid metabolism 3.33E-04  0 Estrogen signaling pathway 6.42E-03 
7 Linoleic acid metabolism 5.00E-04  0 Choline metabolism in cancer 6.42E-03 
7 alpha-Linolenic acid metabolism 1.00E-03  0 mTOR signaling pathway 6.85E-03 
7 MAPK signaling pathway 2.00E-03  0 Chagas disease (American trypanosomiasis) 7.22E-03 
7 Fc gamma R-mediated phagocytosis 7.62E-03  0 HIF-1 signaling pathway 7.48E-03 
7 Dorso-ventral axis formation 8.26E-03  0 Toll-like receptor signaling pathway 7.48E-03 
7 Thyroid cancer 8.69E-03  0 Oxytocin signaling pathway 7.60E-03 
7 Retrograde endocannabinoid signaling 8.89E-03  0 Glioma 8.23E-03 
7 TNF signaling pathway 9.30E-03  0 Central carbon metabolism in cancer 8.92E-03 
8 Protein processing in endoplasmic reticulum 1.00E-03  0 cGMP-PKG signaling pathway 9.06E-03 
9 Ribosome 1.67E-04  1 Proteoglycans in cancer 7.69E-05 
10 Ubiquitin mediated proteolysis 1.00E-03  1 Pathways in cancer 8.33E-05 
10 Nucleotide excision repair 7.33E-03  1 HTLV-I infection 9.09E-05 
12 RNA transport 1.67E-04  1 Melanogenesis 1.11E-04 

    1 Hippo signaling pathway 1.43E-04 
    1 Hedgehog signaling pathway 1.67E-04 
    1 Signaling pathways regulating pluripotency 

of stem cells 
2.00E-04 

    1 Basal cell carcinoma 5.00E-04 
    1 Wnt signaling pathway 1.00E-03 
    2 Proteasome 5.00E-04 
    5 Protein processing in endoplasmic reticulum 6.00E-03 
    6 Vascular smooth muscle contraction 5.00E-04 
    6 Ras signaling pathway 1.00E-03 
    6 Linoleic acid metabolism 1.10E-03 
    6 alpha-Linolenic acid metabolism 1.43E-03 
    6 MAPK signaling pathway 1.60E-03 
    6 Ether lipid metabolism 2.29E-03 
    6 Hepatitis C 2.77E-03 
    6 Arachidonic acid metabolism 4.86E-03 
    6 Influenza A 4.86E-03 
    6 Prolactin signaling pathway 4.86E-03 
    6 Pancreatic cancer 4.88E-03 
    6 Leishmaniasis 4.93E-03 
    6 Fc gamma R-mediated phagocytosis 6.38E-03 
    6 Glycerophospholipid metabolism 6.73E-03 
    6 Toll-like receptor signaling pathway 7.79E-03 
    6 Dorso-ventral axis formation 8.22E-03 
    6 Thyroid cancer 8.70E-03 
    6 Toxoplasmosis 8.76E-03 
    6 Thyroid hormone signaling pathway 8.76E-03 
    7 Fructose and mannose metabolism 7.69E-05 
    7 Non-alcoholic fatty liver disease (NAFLD) 9.09E-05 
    7 Hypertrophic cardiomyopathy (HCM) 1.00E-04 
    7 Circadian rhythm 1.67E-04 
    7 Oxytocin signaling pathway 2.00E-04 
    7 Insulin signaling pathway 2.50E-04 
    7 FoxO signaling pathway 3.33E-04 
    7 AMPK signaling pathway 5.00E-04 
    7 Adipocytokine signaling pathway 5.00E-04 
    7 Galactose metabolism 9.41E-04 
    7 HIF-1 signaling pathway 1.32E-03 
    7 Carbohydrate digestion and absorption 1.91E-03 
    7 Starch and sucrose metabolism 3.27E-03 
    7 Glycolysis / Gluconeogenesis 4.83E-03 



    7 PI3K-Akt signaling pathway 8.33E-03 
    8 DNA replication 1.00E-04 
    8 Homologous recombination 1.43E-04 
    8 Nucleotide excision repair 2.00E-04 
    8 Mismatch repair 3.85E-04 
    8 Fanconi anemia pathway 1.00E-03 
    10 Endocytosis 3.33E-04 
    12 Spliceosome 5.00E-04 

 



Supplementary Fig. S1. is moved to the last part of the supplementary figures.



HepG2 treated with ESB

Liver of db/db mice administered with ESB 

Cluster of pattern 2Cluster of pattern 1

Pattern 3 Pattern 4 Pattern 5 Pattern 6

Cluster of pattern 2Cluster of pattern 1

Pattern 3 Pattern 4 Pattern 5 Pattern 6 Pattern 7 Pattern 8
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Supplementary Fig. S2. Significant patterns (FDR < 0.001) of gene expression analyzed by STEM. The
numbers represent numbers of genes included in each patterns. Two major patterns with the largest numbers of
genes are colored in red.
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Supplementary Fig. S3. Pathway activities were compared between db/db mouse liver and HepG2 cells treated with ESB for 6 hours.
The relative values for the pathway activities of ESB-treated HepG2 cells relative to those in db/db mouse liver are also shown.
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Supplementary Fig. S4. Top 10 pathways recovered by ESB in db/db mouse liver. The top 10 pathways most changed in db/db mouse
liver were plotted. The downregulated pathways in db/db mouse liver were alpha-Linolenic acid metabolism, Nicotine addiction, Taste
transduction, Cocaine addiction, Malaria, Biosynthesis of unsaturated fatty acids, Fat digestion and absorption, Hedgehog signaling
pathway, Autoimmune thyroid disease, and Intestinal immune network for IgA production. The upregulated pathways in db/db mouse
liver were Pentose and glucuronate interconversions, N-Glycan biosynthesis, Bladder cancer, Aminoacyl-tRNA biosynthesis, DNA
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R
el

at
iv

e 
pa

th
w

ay
 a

ct
iv

ity
 (A

rb
itr

ar
y 

un
it)

(L
iv

er
 o

f d
b/

db
 m

ic
e 

/ H
ep

G
2 

tre
at

ed
 w

ith
 E

SB
)

C
arbohydrate m

etabolism
X

enobiotics biodegradation and m
etabolism

Energy m
etabolism

Lipid m
etabolism

N
ucleotide m

etabolism
A

m
ino acid m

etabolism
M

etabolism
 of other am

ino acids
G

lycan biosynthesis and  m
etabolism

M
etabolism

 of cofactors and vitam
ins

M
etabolism

 of terpenoids and polyketides

Transcription
Translation
Folding, sorting and degradation
R

eplication and repair

M
em

brane transport
Signal transduction
Signaling m

olecules and interaction

Transport and catabolism
C

ell m
otility

C
ell grow

th and death
C

ellular com
m

unity

Im
m

une system
Endocrine system
D

igestive system
Excretory system
N

ervous system
Sensory system
D

evelopm
ent

Environm
ental adaptation

C
ancers: O

verview
Infectious diseases: Parasitic
C

ancers: Specific types
Im

m
une diseases

N
eurodegenerative diseases

Substance dependence
C

ardiovascular diseases
Endocrine and m

etabolic diseases
Infectious diseases: B

acterial
Infectious diseases: V

iral

M
etabolism

G
enetic Inform

ation Processing

E
nvironm

ental Inform
ation Processing

C
ellular Processes

O
rganism

al System
s

H
um

an D
iseases

Supplementary Fig. S5. Functional distribution of genes in db/db mouse liver and HepG2 cells treated with ESB. The expression values
of genes compared with the normal control in each functional category were log transformed and then linearly combined with a weight of –1
for genes acting as repressors. The measured values from db/db mouse liver were divided by those from HepG2 cells treated with ESB.
Statistical significance was measured by random permutation of genes (n = 1000). The information for functional categories was imported
from KEGG (http://www.genome.jp/kegg/).



Supplementary Fig. S6. Comparison of gene expression values (or activity values) from db/db mouse liver with an averaged value of gene
expression (or activity values) from highly ranked (permutated p-value < 0.001) cmap samples of positive or negative enrichment scores
shows positive (r = 0.47, p < 0.01 for gene expression and r = 0.65, p < 0.01 for pathway activity) or negative (r = −0.52, p < 0.01 for gene
expression and r = −0.75, p < 0.01 for pathway activity) correlation, respectively. In the case of ESB-treated HepG2 cells, we also measured
similar results in gene expression pattern. Positive (r = 0.42, p < 0.01) or negative (r = −0.48, p < 0.01) correlation was observed between gene
expression values of ESB-treated HepG2 cells and those of averaged samples with positive or negative enrichment scores in the cmap database,
respectively. However, in the pathway activity of ESB-treated HepG2 cells, no statistically significant relationship was found.
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Supplementary Fig. S7. Validation of the cmap-based approach. Five hundred randomly chosen
chemicals from the cmap database were analysed by cmap. The distribution of enrichment scores for
random chemicals was compared with that of db/db mouse liver and ESB-treated HepG2 cells.
Correlation coefficients obtained from db/db mouse liver and ESB-treated HepG2 cells were plotted
for random chemicals.
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Supplementary Fig. S8. Keyword-based literature-mining analysis of cmap results. We used all the chemicals (1309 chemicals)
present in the cmap database to search for papers with keywords connected to diabetes-related diseases and conditions. We then
changed the referred numbers of papers to 0 (absence of reference paper) and 1 (presence of reference paper) to eliminate bias
induced by a few heavily referred chemicals. We then compared the total sum of the original dataset with the same-sized randomly
selected dataset repeatedly 1000 times. The relative positon of the sum of the original dataset among those of the randomized test
sets was measured as a ratio and used as a statistic (randomized test p-value). We measured this value by increasing the number of
chemicals included in the original dataset starting from the most referred chemical.
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with a diamond shape.
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Supplementary Fig. S10. A literature-mining approach was used to measure the association between core genes in the functional network
analysis and diabetes-related diseases. For the keywords of genes, the core node genes (>10 degrees) were used. The numbers of papers having
keywords in the title or abstract published in 1990–2016 were measured in the PubMed database using the PubMatrix algorithm [47]. The
numbers of papers are indicated by different colours on a scale bar. For the random permutation-based test of the resultant number of papers,
we used randomly selected genes to search for papers with keywords for diabetes-related diseases and conditions. Then we changed the
referred numbers of papers into 0 (absence of reference) and 1 (presence of reference) to eliminate bias induced by a few heavily referred
chemicals. We then compared the total sum of the original dataset with the same-sized randomly selected dataset repeatedly 1000 times. The
relative positon of the sum of the original dataset among those of the randomized test sets was measured as a ratio and used as a statistic
(randomized test p-value). We measured this value by increasing the number of genes included in the original dataset starting from the most
referred gene.
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Supplementary Fig. S11. Enrichment map analysis. GO terms significantly associated with db/db mouse liver (FDR < 0.01) were used to
construct the GO term network by implementing the Enrichment map program. The size of each node represents the number of genes
included in that category of GO term, and the thickness of each edge line represents the number of common genes between two GO terms.
Differentially expressed genes in HepG2 cells after ESB treatment for 6 hours are mapped on this GO term network. The relationship of
GO terms with differentially expressed genes in HepG2 cells after ESB treatment was obtained using a hypergeometric test with 0.01 cut-
off for the determination of edge weight. Yellow diamonds represent genes from ESB-treated HepG2 cells and purple edge lines show the
presence of ESB-responsive genes in HepG2 cells included in each GO term category. The thickness of each purple edge line is in
proportion to the number of common genes.
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Supplementary Fig. S12. Genes used as input tags for cmap analysis were identified using Significance Analysis of Microarray
(SAM). For the microarray data from the two public databases GSE23323 and GSE15653, SAM scores for the absolute values of 2.0
and 4.0 were used for the threshold value and corresponded to an FDR < 0.3 and FDR < 0.05, respectively. Red and green circles
represent genes in the disease samples that were up- and downregulated, respectively, compared with normal control samples. The
dotted line represents the threshold line.
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Supplementary Fig. S13. Comparison of pathway activities between db/db mouse liver, ESB-treated HepG2 cells, and liver samples of
diabetic patients. Pathway activities from two publically available microarray databased of liver samples from diabetic patients
(GSE23323 and GSE15653) were compared with those from db/db mouse liver and ESB-treated HepG2 cells.
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Supplementary Fig. S14. The
functional interaction network
was constructed from the gene
expression patterns in db/db
mouse liver, ESB-treated HepG2
cells, and liver samples from
patients with diabetes (GSE23323
and GSE15653) by implementing
the Reactome FI application.
Common GO terms associated
with each module (p < 0.01) are
shown in red and listed.
Functional similarities between
the db/db mouse liver and human
liver samples (GSE23323 and
GSE15653) are also plotted
according to the GO terms
associated with the modules.



Supplementary Fig. S1. All gene lists about expression data of Fig. 3A.
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ABL1 SMARCA2 RUNX3 QARS CASP9
KIF22 NEIL2 HIC2 MAF1 LRIG1
FGF8 CSNK1G3 GRIP2 GBA2 STAB2
SERPINA7 LEPREL1 RFX5 HAGHL CSTF1
PIP4K2A UTRN ICOS ABCF1 RBM8A
PIP4K2A LMNB2 SORCS2 GOLGB1 FAM105B
SLC30A5 ZBTB44 GPSM1 P2RX4 PRMT10
SF3A3 OGFOD1 LTBP2 INO80 OVCA2
RFC1 SPRY1 RRAD COQ6 EPHA3
TARS PUM2 PTGER1 RGS19 TSR2
STYX TAF15 NRIP2 CTU1 GSK3A
RASL10A GLCE HTR6 NSUN4 POMT1
CACNA1F FBXO8 CEP152 FLNA PIGF
FOXL1 ZMYM2 KSR1 MAPK12 SETD6
PRKG1 ZADH2 TTC9 FTSJ1 GUCY1B3
TCF15 ATXN7 HHIPL1 COMMD7 SPHK2
EFEMP2 TOR1AIP2 GPR68 ELOVL1 FOXJ3
GJB3 GLUL TAF7 IKBKE ATRIP
STAT4 TAAR5 APC2 BRD9 FASTKD3
NKX2-3 SLC39A10 BAI1 NUCB1 OMA1
HS6ST3 PRCC LOXHD1 RGL2 MAP2K4
DUSP5 NKIRAS2 LHFPL4 YLPM1 BAHD1
BHLHE41 PPP1CC NKPD1 TNIP2 ABCG5
SLC6A7 HIBADH GLRA4 KLHL17 JKAMP
PLAC8 ACSL4 MPPED1 HEXDC BDH2
CCKBR IGF1R CCDC155 EDC4 CD99L2
RANBP6 MAP4K3 CNIH2 FAM120B PDCD2L
CORO1A SMAD4 TSKU IFI35 RAB8A
EMB TMPO SRRM3 MANBA RPF1
EDN1 FZD6 P4HTM ZNFX1 KTI12
ACVR1B CSNK2A1 SIT1 MAN2B2 RRP7A
DMWD RAB2A LAYN CTNS DIMT1
DMPK WRB BIRC7 SCN1B TRAPPC6A
UHMK1 ALDH1A1 SRRM3 SKIV2L RPA2
PSEN1 UBE2B CALCA UCKL1 AIMP1
ACSM3 YIPF4 EFNA4 FNDC4 UBE4A
UPF2 SGPP1 GNG2 SERPINA10 DNAJC25
ALPK2 TEAD1 TCTE1 GPATCH3 ZZEF1
TFPI2 NEK7 BANF2 CDC16 ABCF3
KIF26B CDC42SE2 TNNT3 FAM20C TCIRG1
PDE4A PDPK1 MYH6 GRINA HINT2
FZD5 PDP1 RPP38 EXT1 XKR8
FZD5 HIPK3 SLC23A3 CYP27A1 GFOD2
JAK3 SMU1 KLK6 FBXW4 CCDC94
SCN4A SNAP23 CPLX3 RAPGEF1 VWCE
CLDN23 PARG DQX1 DYM SNX21
CCDC64B TCERG1 PPOX GTF3C3 HSPA14
FBXO41 DDX3X DHRS7C ARSA TMEM125
GALT CANX CPEB1 GPR108 SPRYD4
SFN SEPP1 BRSK2 TRMT2A TNRC6C
CDH15 TXNRD1 PIAS4 POLDIP3 TLCD1
C1QTNF2 MCAM TLX3 BCAP31 NAT6
KRTDAP ND5 TRPV4 CCT5 ARHGEF19
MAPKBP1 RPN1 CDKN2A CHST7 CLK1
LRRC46 KPNA3 SOX21 CELSR1 SLTM
TNFRSF4 LEPROT FFAR2 JUNB SART3
RAB7L1 FKBP1A CDCA2 NAGK BMF
KRT19 GLUD1 AMOTL1 SLC12A7 RHBDD1
CCDC40 ZFP36L2 ZDHHC15 IMMT MED24
CCDC150 MAT2B CSNK1E TAOK3 FHAD1
CCDC40 GCM1 SEPN1 TTC1 POP7
BEST3 SIPA1L3 ACVR2B TRIM11 MUSTN1
METTL3 QRICH1 ASB4 E2F4 SYTL1
BARHL1 GLDC ATP10A PHB EMP2
GBA TMEM2 CRMP1 EMP3 EMP2
P2RX6 ARHGAP17 COL9A1 NAPA TRIP11
SMTN WDR44 PNMA2 TIMM44 TMEM51
EMILIN1 PEG3 PDE6G TCP1 ZSWIM3
MAP1LC3A PDIA4 SEMA6C EIF4G1 SNN
TNNI3 PLIN3 COL4A4 MIIP CDC73
ZMYM3 RTN3 PTPN18 IKBKG STAB1
PRMT3 PLSCR4 WDR92 SRP68 PKDREJ
CCDC90B LITAF SLCO4A1 DNAJC11 ZBED3
U2AF2 PTPLAD1 LYPD2 MTG1 CDC20
EFTUD2 NFKBIZ VGLL2 PPP5C MFSD10
PNKD FUT8 PLCB2 MAP2K2 CCM2
ESPL1 RAB2B TTC29 PEX16 AFF3
PIAS4 GSPT2 HTT NUBP2 ENTPD8
IFI30 RC3H1 MPV17 TRAP1 CCDC28B
LPCAT1 RAP2A DEF6 VCL ADAMTS4
NLN KDM3B DLK2 PIH1D1 DOCK11
NDUFA11 SLC30A9 TPCN2 NGRN CPNE8
TBC1D16 ZDHHC13 HR MAPKAP1 GNG13
CMTM4 ITFG1 COL16A1 ISCA1 PCSK9
MOG INO80C PTPN18 TXNRD2 SLC2A5
METTL3 EBPL FZD9 PDAP1 LUZP1
LEPREL2 PDIK1L PFKM CEBPG SERPINB2
SLC12A4 STT3A B9D1 SMYD5 DDAH2
CBX2 RBBP4 NPHP4 DHX29 SMARCD3
UNC45B YWHAE CPA2 TRNAU1AP ZC3H12D
CYTH3 ETV5 RXFP1 EXOSC5 CISD1
TAPBPL ORAI3 MYH8 PRSS23 HAS3
GGA3 YY1 PGLS CDK2AP2 BOLA1
DYNLL1 SERTAD3 SNTB1 CXXC1 MARS
PAQR4 LSR CETN1 PRPF6 MOCS3
RAE1 AKIRIN1 GDF3 CCDC22 ELAC1
CHMP4B PDGFRB ATAD3A MAN1B1 ANKRD10
STYX STRADB MUC20 CHPF2 FDXR
AZIN1 RAD23B PCP2 TMEM222 RPAP1
USP45 ASH1L ASB4 NCOA1 TINF2
CLEC1B SLC33A1 GPR61 POLRMT ZDHHC23
RTN4IP1 TM9SF2 KRT80 STAT5B SEC22C
FBXO44 UBA6 SH2D6 ASXL1 AIMP2
PKD1 BRD3 SLC1A7 CLDN12 GDE1
PLOD3 KDM5C ATP9A SLC6A12 WDR77
TENC1 SERPIND1 CNTN2 KCTD21 MPZ
ATP1B1 SMAD7 KCNIP3 CNP MIB2
RCAN1 RBMS1 NLRP12 PELI2 GGT6
TRIM28 TSHZ1 HIGD1B SNX1 HPS4
TMEM9B BAZ2A NLGN2 EIF4EBP1 CITED4
ID1 BAHCC1 GPR52 LARGE ST6GALNAC5
BTK CNOT6L ADAM22 PPFIA1 PTAR1
NUPL1 CALCOCO1 LGR6 TOR1B CUL3
PPP1R13L FAT1 CCDC42 AMIGO1 GIT1
APPBP2 DNAJC13 INA MFHAS1 SOX17
ADSSL1 ANP32A SGIP1 ARPC1A ARL15
ARF4 IFNGR1 IKZF4 GPSM2 PADI3
FNBP1L MAP3K1 CCR10 CMTM3 GART
ARHGAP23 RSPRY1 TBC1D21 ACTN4 NDUFA10
MTMR12 CRIM1 DACT2 ANPEP MAN2A1
ALDH6A1 B3GNT2 GDF15 PPP1R12C CHUK
KCNK5 H2AFY LEPRE1 HGFAC TM4SF1
COQ7 CAMK2N1 TNIP3 HEATR6 KLHL29
YWHAZ CD164 CLPS MORN1 SPP1
SLC9A6 GNA13 COX4I2 NFATC1 CCDC82
TFAM GOLIM4 SCAPER MCOLN1 GCNT2
AMOTL2 BAZ1B BNIPL CRELD1 CBX4
NEU3 SPIN1 PPY TSPAN14 RBCK1
RASGRP2 STAU1 WDR63 WDR45 PARD3
HIST1H1D ZKSCAN1 SYT2 EHD3 NFKB2
HIST3H2A GOLPH3 GGN FUNDC2 LDLR
DKK3 DUSP10 GRIA3 TSPAN14 ELOVL6
ICAM2 DENND5B GRIA3 TYK2 BCL2L1
DLGAP4 TMEM64 TTN STARD3 NFRKB
SPINK4 YTHDC1 SMARCE1 SERINC2 USP19
NAE1 DENND5A LAMC3 MFAP3 RNPEP
AIG1 PJA2 SPEG THUMPD3 RALY
MED13L CNOT6L SPEG SPG7 IDH2
TCEAL8 GPATCH1 SLC13A1 SRA1 USP5
MNT ILF2 HHIPL1 RNF43 PRKAG1
SLC13A3 TGIF1 ADAM11 RABEP2 CLN8
FAM84A TRRAP CYB5R2 PGD PISD
TMEM229A EIF2AK2 TRPV2 ATXN10 HNRNPAB
MYL2 LGR5 ALOX12B SNW1 CBS
UBXN7 LRIG2 RNF151 MAN2C1 MRFAP1
CPS1 MED28 TEX101 REXO4 PPP1CA
CAMSAP1 RAD51AP1 TNNT1 MFAP3 CHCHD3
NRAS AKAP10 CATSPER4 FAM73B GANAB
SLC5A2 TTC39B ADCYAP1 MCCC2 MYH9
CDK9 NEIL3 RPE65 ESRRA HSD3B7
GDF1 TMEM41B SLC30A2 ELL3 RALB
NRGN ZEB1 ADAMDEC1 TMEM203 TGFB1I1
CDK9 CDK8 GZMK COX5B GSPT1
MYADM SCAMP1 TNP2 ATIC CAP1
SKI RB1CC1 HUS1 NDUFAF1 PTGES3
OGFR BMPR1A TLE6 OSBPL2 COX10
INTS5 SMEK2 GPBAR1 BMP2 NCOA4
VMAC MEF2A PDE1B TUBB6 TTC5
DPYSL2 TSPAN7 CEL FBXW8 UAP1
GLTP PLS3 LRRC16B PPP2R2A STK38
MARK4 RBM7 SCML4 ARHGEF5 KARS
KDM4A AVL9 TRAK1 DUSP22 ISL2
ARID5B EXTL2 MYBPC3 STUB1 OXA1L
SERPINE1 TMEM30A PDIA2 FAM20A CLPTM1L
KDSR CTAGE5 FOLR4 FUT11 PSMB9
XPOT IQGAP1 EPHB6 GOLGA2 UCP3
STK3 TPP1 PRND RPS6KA4 S100A5
SUCLA2 TRIM8 LRRC36 CYGB STARD7
SERINC3 PBXIP1 ABLIM2 WWP2 EIF5A
IGFBP4 TFDP1 POLI VPS28 TPSG1
PPP2R1A CAND1 B3GALT4 RHBDD3 HYOU1
DCAF10 H1F0 BAIAP2L2 RPUSD4 SPATA3
GNB1 LPP TMTC3 TMEM219 PLCB3
EXOC2 GOT2 TMTC3 RUFY1 SLC39A7
LAP3 MINPP1 HES5 ABHD11 SGK1
PGM2L1 WNK1 NOVA1 OPTN TMED2
DFNA5 ANKMY2 TIMP2 MKS1 FURIN
PDE6D RTN4 B4GALT2 ABCC2 LSM2
IPO7 RNF13 PHF5A NOP2 BTBD2
SLC26A6 FBXL3 SEMA3A PCMT1 STRBP
BMP2K FRK BARD1 CENPV HOXC6
SLC25A20 GCH1 NME7 EPHA2 GTF2A2
NCAPD2 R3HDM1 DNAJC24 VPS33B AEN
THOC3 PRKACB DYX1C1 USP40 CADM3
HSPA2 SPATA6 PHYHIP PLEKHB1 EIF5
USP10 MOSPD1 FNDC1 SCO2 FBRSL1
SUCLG2 LRRC58 ACTR3B PI4KA LAMA4
THUMPD1 SBNO1 MYOF RMND1 FMN2
PPP2R5A PLEKHM3 SEMA3B TMEM150A VKORC1
MYLIP ATP7A ADAP1 B4GALNT1 RPL10L
PARP12 SIKE1 AIP STK40 CHRDL1
POFUT1 DCUN1D5 GJD2 TTC8 ETFA
DHX15 DAZAP1 SPDEF C1QBP HPCA
FGB SNX7 FZR1 TRIM27 CPVL
IMPA2 LCLAT1 GNB5 RXRB PPFIA3
RMND5A KLHL13 ITPKC ZDHHC7 CACNA1H
SNAPC3 TMEM67 DCP2 XRCC5 VCAN
VPS13A TRIM21 CASQ1 C2CD2 PCDHGB1
LRRC1 STK24 STMN2 FLAD1 TNPO3
ZMAT3 RHOA PDK3 CPN1 CYP2E1
ZNRF2 CDC37L1 CHRNA9 PLEKHB2 KCNJ15
ROR1 TMEM56 FAM57B DOK4 KRT71
FBXL5 DEDD SDK1 FAM134C CTSW
CPN2 INTS3 SOHLH1 MOGS AKAP12
SEL1L PPP3R1 LIPH OAF AKAP12
SEC11A DARS2 COX7A1 NXF1 ASPA
PCNA RYK LRRC4 FAM160B1 FKBPL
SLC25A22 TMEM123 CNTN3 CLPTM1 OSBPL10
TMEM17 NFYA NXPH3 CSRP1 KRT33A
ARID3A PPIB KLRC1 TMEM134 IPCEF1
PEX3 TAOK2 CD163 AFMID INHBB
GOLT1B HNRNPH2 LDHB DHX16 FCRLB
UBLCP1 FUBP1 LELP1 VPS11 MTHFR
CHN2 HNRNPUL1 CASZ1 PMM2 LENG1
SNX3 HNRNPL ALG9 LDLRAP1 RGAG4
LAPTM5 AXIN2 ACSBG2 MAVS ZYX
EIF3F COIL DIRC2 UBAC2 RAB11B
B3GALNT2 CKAP4 ADAMTS8 CCT8 DGKZ
FLOT1 TRA2A KRT24 SERBP1 DBNL
PLXNC1 ATP2A2 SLIT3 STAG1 PLOD1
S1PR2 CPSF7 KLK10 RIC8B PNPLA2
ANO10 CCDC58 EXOG FASN DPP8
GRB2 LATS1 PSMB8 MLLT1 ARF6
SDHC NCOA5 TCFL5 PHTF1 FADS3
RAB5A EIF2AK4 NOL9 PRPF19 FSCN1
ST13 PPP6C LRFN3 DVL1 AFG3L2
LRRC41 ONECUT1 KRTAP11-1 PTGR1 EIF6
SNX27 TSC22D2 CXCR2 ERP29 EPM2AIP1
KCTD20 BRD2 PRPH2 IMP4 JMJD6
ATP6V1B2 GPR153 MMP28 INF2 RPS6KB2
HGSNAT IFITM5 KCNJ14 OS9 CAMK1
AGAP1 MESDC1 CBX5 SHARPIN RNF167
WSB2 DUSP1 CDH9 GNG12 ADCK1
LOH12CR1 SETBP1 CACNG7 GSDMD SEC13
TAF2 CTH ATF6B HDAC11 PSMA7
SLC1A2 SPINT2 KCND2 PDCD10 PILRA
GOLGA5 TRAF3IP2 CACNG7 DHX33 DCAF8
PSMB2 TCF12 BATF2 SAT1 WDR61
SFT2D1 SETBP1 PLVAP CRNKL1 NDUFS2
RPA1 TXNDC5 WDR90 CCBL2 GIPC1
FNDC3B KDM6A HTR3A ARL6 NAT9
MAPRE2 PIAS1 PCYT1B BTD CUEDC2
MGLL AEBP2 DNAJC5B IVD BCL7C
CEBPE RERE CDH8 AKT1 RGS14
SH2B3 ENC1 CHAF1B SNX17 LYRM4
MRPL10 RNF41 POU2F1 IVD ZMYND19
SNX14 FILIP1L EXOSC4 SCMH1 ZER1
N4BP2L1 MAFF ASPRV1 APEX1 ZFPL1
DUSP9 BHLHE40 ITGB4 PPP4R1 RUVBL2
TINAGL1 SIKE1 REC8 TIAL1 PES1
PRNP RAB23 NLRX1 BLZF1 LRSAM1
HIF1AN KCTD14 KHNYN CCNT2 STOML2
SKP2 ADD3 UIMC1 IMP4 ROGDI
RNPS1 SEC24B PCBP4 PLCL2 HOXC4
KDELR1 SLC7A2 HCRTR1 GTPBP4 NEFH
SYCE2 LCOR PGAP1 OSBP2 HDAC10
THOC6 ARHGAP5 FOXH1 BLZF1 GALP
AVP BTBD3 SLC13A4 CARKD CLK2
SYN1 TTC33 KCND1 ZC3H15 GLTSCR2
HLX GPR126 ZG16 ZMYM5 PRKAB1
HEPACAM DOPEY1 ADAM22 GTPBP4 NOB1
PDXK CBX7 CCDC51 CCNL1 CRYAA
PDXK KLHL26 CMTM5 HSD17B7 PYGB
UBE2J1 SRBD1 APOE CSPP1 PICK1
COL17A1 FOS MEFV TM2D3 KATNB1
MYL3 FOXO1 VPREB3 DNAJC12 UBXN2A
P2RX1 HEY1 ZBTB32 PRPF4 PTPRU
OTOP2 PPM1K ERMN TNPO2 KCTD13
SCUBE3 AGPS GRM2 MED29 ENSA
CD97 UBE2G1 MYT1L PRR5 FGFR4
AHCY SLC38A2 CENPI EIF4EBP2 ABCF2
PPIL2 TBC1D9 GAB2 GRAP GLMN
URM1 TCF7L2 MET INF2 MAPK13
PLA2G15 PLEKHM3 SIAH3 KLHDC3 MICALL1
GNB1L SLU7 SYNGR3 NFYC UTP6
RNF121 KLF3 HAPLN3 KDM2A ARAP1
VAV1 HS6ST1 DDN PQLC1 GLE1
POLG2 YPEL5 CPLX1 USP40 WDR5
CELA3B NHLRC2 EMID1 ADCK2 QTRT1
DNAJB9 CASP8 SPDYE4 SMCR7L UPF3A
FICD TSPAN13 LIX1 MUL1 SH2D5
UTP15 CWF19L1 SPEM1 FAM120B MED27
POLR3D ELK3 BMP5 GPR56 SDSL
AMICA1 TCF7L2 AMT TNIP1 FBXO18
LTBP1 PLEKHA2 IRX4 SH3TC1 SERPINB5
USO1 OXR1 CDC25B TMEM55B SARS
HCK NEDD1 SIPA1 INHBE DMC1
PPP2R5D GPX3 FBXO2 HYAL2 MLH3
SLPI ADSS SLC28A2 UBAP2 GTF3C1
LRRC14 TMEM223 GXYLT2 TMEM179B TOMM34
PTPRO NEK9 TMEM132B TCF4 PCCB
MAPKAPK5 PPP1R15B TMEM72 ANP32B LRRC16A
RAB31 CDH22 CAD SUMF2 ZFP37
NFKBIE FAM124A MSLN MSL2 NAB2
PNMA5 PRKDC RECQL5 SERPINA11 TRIM15
PPP1R8 PSME4 PRAP1 ZC3HAV1 PLXNB2
VPS8 TAF5L CNTLN DNAJC22 PLCD3
RHOB N4BP2 OSCAR ACRBP FAH
CDK4 OBSL1 BNC2 BTG2 GCNT3
SCARB1 SPRED2 HIPK4 THOC1 TGFB1
ADRBK1 POU3F4 FOLR1 UNC119 CACNB4
GAK NFIC CASP14 LPCAT3 CAV3
TMEM43 IGFBP1 EED SPATS2L PYY
VANGL1 TLE3 CECR5 DDX24 CTRC
AP2B1 JDP2 STOML3 GORASP1 FBXL6
GRWD1 PPM1A EPC2 TMEM110 BMP4
AIFM3 ADAMTS6 MYBL1 NIPA1 LYPLA2
PHC2 POLK ITPRIPL1 OGDH MFAP5
ST14 CCDC68 C1QL1 TBCCD1 SLC5A9
NAPEPLD APAF1 SVEP1 SOX6 B3GAT1
PTPN6 TAF5 GXYLT2 STARD10 FKRP
SMARCB1 DLX2 ANKRD52 ATP13A1 DDX19B
FUCA1 EGR4 CSPG5 SOX18 PAQR5
RNF216 MTHFD2 FSIP1 COPA KCNF1
EIF3F TNFSF14 TTLL7 CYBB DBNDD1
SNRPA1 MEX3C TMEM132B IL2RG VPS39
GNPAT JAG1 BAZ1A RRAGB MAST3
DENND1A STX16 CNNM4 FAM98C TOR3A
C1RL ATE1 MAPK8 FGR WDFY2
PPM1G TUBB2B PMP22 HTRA1 DDIT3
BAIAP2L1 FOSL2 FAM65A COPA RAB4B
TNFAIP3 EPS8 HOXB9 FBXO42 GPLD1
DIP2B MLLT3 SLIT1 KDELR2 INPP1
ANAPC1 POU2F1 GLB1L2 ALG1 ZBTB48
MIPEP PPP1R10 HCST SREBF1 EEF1A2
DNAJC8 WDFY1 TNFSF12 ZBTB40 MOAP1
UBE2E3 MYO9A GPR156 MAEA GALM
ARFGAP2 PAH ASPHD2 POLG EFNA1
PHAX RELN TBX10 POLR2B FAM118A
CIZ1 WDFY3 TAF3 TRMT11 FNTB
TRAK2 SLC38A1 DPYSL3 ZBTB40 LGI2
SLC37A3 LRCH1 SHPRH MGRN1 IDI1
FOXM1 LATS2 NETO2 C1QC ARRDC2
HABP4 TMEM169 HHATL INSIG1 MS4A7
GEMIN8 DLX4 DACT3 DDX41 NSMCE1
ARPC4 SRRM1 ABCC5 FAM195B BHLHB9
G6PC3 PFN1 PLEKHH3 MED22 MICAL1
MAPRE1 TMEM159 S100PBP DCTN2 CDK5
YARS2 TIMM22 SCUBE2 ZMYND11 ZC3H3
CPSF1 TEPP SPINK7 FPR2 CHMP7
TRAPPC1 CCDC87 RAB37 EIF3B B4GALT7
LENG9 SLC38A1 N4BP2L2 MRPL45 TMED9
GNA14 DUSP19 N4BP2L2 ASAP3 THAP11
QPRT FUCA2 TDG INPP5K B4GALT3
DIP2B TPBG POLR3C NUP85 ZFP14
ARSB AP1M1 PREX2 ACADSB SASS6
PAFAH1B2 COX1 JSRP1 PLA1A MARK3
KLHL21 RBM41 DPEP1 NCALD RUVBL1
GPBP1L1 YTHDF3 SNAPC2 CDR2L HDAC3
LRP2BP TCP11L2 ERCC1 TESK1 TSC22D3
ADCY7 GAB1 FGD3 FUK SERPINB8
NKG7 GPC6 CLDN19 DCTN2 RPAIN
KANK3 ITGA6 SAFB2 NUDT22 GALNS
F13A1 PRKCI AQP9 ARL2 ASS1
MKL1 HSD17B6 WSB1 YIPF6 DOCK6
ABHD8 CDK14 MYO1G TUBGCP4 HDHD3
PHLDA2 PPAPDC1A HSF4 ALG1 PVRL2
BCAS3 MYO9A PTCH2 SLC16A11 PRMT5
PNLIPRP1 TMCC1 SEC16B ALDH2 CDIPT
SLC16A9 JHDM1D GSTO2 MYC INO80B
STRN4 ABCA5 SIX2 GYPC PODXL2
WDR18 POPDC3 TRPT1 CABLES2 GLS2
CREB3L4 CITED2 KCNH6 SLC15A3 KIFC3
RHCG CDCP2 LIMS1 ILK SLC6A9
OTOP3 MBNL2 ZAN ZBTB16 NR2F6
BIRC3 SLC22A15 KLHL11 GNPTG EPHB4
EID2B DUSP6 RCAN3 MDM4 SH3GLB2
SPARCL1 BSDC1 CBX5 FAM46C PLEKHM2
PARVG FAM89A UTS2R TIAM2 TSC22D1
LRRC4C SHISA9 GP6 TBC1D13 ENO1
BCAR3 AP3S1 KCND3 TMEM164 CHTF8
NAPEPLD ABI1 PRR11 FAM129B ANAPC7
MAP3K11 NCOA3 TSPAN10 BCKDHA F2
ATP6V0D1 IGF2BP2 CD4 OIT3 MIF4GD
NCBP1 RRM2B HIST1H2BB REV3L TEX264
SSSCA1 NR2F1 TRPC1 CAST HDGFRP2
MRPL37 CHST15 SMARCA1 SMYD2 EWSR1
SRP14 H2AFX BRSK1 WFDC2 ZSCAN21
PIGX SMAD5 HSD11B2 PPP3CB CIRBP
CLTB SEC63 MYO5C ANKRD28 AMDHD2
SAP18 BBS10 MTNR1B CADM1 ACOT7
GGA2 ZFAND6 TAL1 STK39 TXNDC11
SCCPDH DNAJC17 PNPLA3 ASCC1 UBN1
DLAT TM9SF3 TMEM107 ATP9B UBE2J2
IQCE ASF1B S100A4 PSMD8 NFKBIA
DLG3 NME3 CTDSPL2 TOB1 PHKG2
KLF15 RAB42 E2F7 SLCO2B1 CES1
TBCD AHDC1 NCSTN EFNA5 DHX38
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BAG4 FOXN2 MTBP ADA PRDM4
AGT MGST2 MYBL1 TK1 LARP1
VRK1 CCDC41 TIFA TMEM50B VPS36
GTPBP1 SEC24A CCDC23 ZSWIM1 ADSL
NTN4 PPIC AGBL3 SPNS2 CTNNB1
MRPS15 TMEM106C INCENP AQP11 NTHL1
BPHL IGF2BP3 FOXC2 MAN2B1 GPR97
CEP250 RBM27 SCGB3A2 MPI CLDN15
TEX261 PLEKHA1 SYT6 ALG3 TRAPPC2
SAP130 FZD7 ETV6 MACROD1 GPD1
DYNC1H1 VPS13A TIMP4 NDUFS1 NSDHL
APBB3 HIF1A ERC1 GTF3C3 TEP1
PRAF2 SPIN4 ERC1 DPH5 SEC61A1
TDO2 FBXO46 KRT20 PPP1R1B LRRFIP1
PPARGC1A SNX10 CPA1 ARL3 MVD
RHBDF1 NUCKS1 ANO3 MTMR4 PLCG1
IDH1 TFAM TAF3 POLDIP2 CSTF2
CYB561D1 SLC25A15 RASSF2 CCT2 CREB3
VOPP1 LSM1 APOLD1 PCTP UNC45A
MAP3K3 GNAI1 LNPEP TNFAIP1 FKBP4
MCM2 SSH1 WNT10B MTMR10 DCTPP1
KMO OAT HDGF ORMDL1 SEPHS1
ZC4H2 PTP4A1 HSPB2 FCGRT DAK
LRRC1 SEC23A ABCC5 TPCN1 PGAM5
DPYS PLS1 ZDHHC2 MFSD5 HCCS
METRN PRRC1 SCAPER AFMID CYP1A1
ACOT11 SMPD3 ACVR2B DOPEY1 POLR1C
SSH3 CAT RNF183 COQ10A LTBR
GHDC AHCYL1 GALNT2 DYNLT3 RRP1
CCL24 CHPT1 NUSAP1 CARHSP1 SELENBP1
RRH CCNG1 MRVI1 MED20 KHK
WDR3 ASGR1 FBLN7 ILVBL OTUB1
FGGY DUSP8 DCLRE1B FYCO1 ARFRP1
YWHAZ LYRM1 HOOK3 EGLN3 RRP12
ZBTB8A EARS2 CHRM4 APLP1 PSMC5
TMEM41A TTC13 SOCS1 FZD4 RPS15A
MEGF8 FBXO45 PHF21A UBIAD1 SPAG7
RBMS2 BCKDHB BCORL1 SRRM2 RNF25
AIM1 IL33 HMGB2 TLE2 MRPS7
ZC3H7B PACRG GZMM SF3A1 TAX1BP3
OPLAH DNAJB1 NBEA CIC MRPS23
KDELC1 GNA11 LNPEP SBNO2 HSPA1A
RBM17 TACC1 PDGFB ERGIC1 TRAF4
RIBC1 PARD6G MAPK8 CC2D2A CPLX2
NET1 SIN3A SRCIN1 OGG1 KIF7
TMEM139 ARHGAP18 PBRM1 MPP7 CAPN11
F7 SUDS3 FAM78A CDK20 KPTN
TRIP6 CYP17A1 PQLC3 DNAJC16 SNRNP70
LMO1 ADNP2 TCFL5 CIAPIN1 LSM14B
THOP1 ERO1L NYNRIN MAPKAPK2 PRPF31
B3GNT1 EAPP SPRY2 KIFC2 NPC1L1
UNKL TMX4 LATS2 RPTOR TKT
ABCA9 SLC44A3 CORO2B UBE3B PSMA5
LZTR1 G3BP2 KCTD7 ZFP36 NOLC1
BAP1 MRPS27 LEFTY1 PTK6 BRF2
RAB1B IQCB1 SLC44A2 TRIB1 ENDOG
SLC35B2 NCKAP1 FOXE3 TRAF5 FADD
PTOV1 SHOC2 BMX LANCL1 RPS19BP1
BCKDK CAPNS2 HS3ST1 RPGRIP1L SURF6
MPRIP SDCBP GREB1 PHF3 MSTO1
TMEM98 CCDC92 IGSF8 SCYL3 KPNB1
EEFSEC GABPA PACS1 KRR1 ACP6
CPEB2 TMEM192 RTN4RL2 GGPS1 NUDC
MYO10 MIB1 TMC8 ALCAM DDX31
SLC43A1 RHOBTB3 KLHL8 TNRC6C GCKR
GAS7 ZFR MPZL3 ZC3H12A WDR46
PLLP HIP1 NPBWR1 PRKAA2 RFT1
NPC1 RAB28 ZFPM1 ROBO2 RPL7L1
ILF3 LMBRD1 HCFC1 GTF3C4 TAZ
TXNDC12 ADNP H1FNT NAB1 FAM50A
RQCD1 SPOPL TMEM114 PTH1R HNRNPUL2
CBY1 FA2H NPHS2 PDE4DIP CDC123
TMEM69 BRCA2 TOPBP1 HELB SDC4
PHB2 ACTG1 PLEKHA5 NR2C1 TFIP11
GORASP2 NID1 CASP8AP2 KTN1 CARS2
BSCL2 SEC24D LCA5 PRKD3 ALKBH3
PIK3CA WWP1 WNT4 DAAM1 NQO2
CIRH1A RNF138 HRCT1 TMEM165 FKBP8
SLC7A7 OPN3 NCOA7 PTPLA PELP1
MMP25 DCAF12 RDH12 TBC1D9B UBL7
PDHX SCOC FANCG TBC1D10B PSMC3
REEP1 STIM1 FAM60A RBMX RASSF1
SNX9 UBE2M RAC3 POLR1D GLTPD2
NUS1 ZDHHC9 HMGA2 RGL3 DDX49
ATG2A EPS15 TAC1 POMGNT1 SLC30A1
SFXN1 TRMT2B PBK AKAP13 SLC30A1
POLR1A USP36 PDCL ECD FEN1
DDX50 STOM NT5DC1 MAGT1 LANCL2
NADK KDM2B OSBPL8 FST POLR2E
NDUFA4L2 CLASP1 KIF17 MRPS24 AGPAT2
NDEL1 STRN3 LCORL FKBP9 BMS1
MAP2K6 RAMP2 LIMK1 ITFG3 ARPC1B
DDX6 UBE2Z VASP LIMS2 DNAJB2
RBAK TEAD2 IGDCC3 MIA2 NASP
HAO2 CYP2S1 SLC39A9 SEMA4A USP7
FAM132B LZTS2 UPK1A KCNN2 AHSA1
KBTBD8 FAM132B TMEM175 CPSF2 RANGAP1
ARRDC4 RBPMS2 CEP55 ESM1 THOC5
PRPS2 UBXN7 ZBTB7A JKAMP PSMD13
CD47 PLIN5 FAM126B LSG1 AP2M1
LYVE1 CCL4 KIFC1 THOC2 AP1G2
NT5E DOC2A GPX8 STRADA NCAPH2
CYHR1 SRPX GPX8 FADS1 DHPS
CASP6 LRBA KCNK7 WFS1 PSMD2
MGMT HK1 UHRF1 SIRT5 GMPR2
DHRS13 H1FX TOMM20L PDE4DIP CPSF3L
CAPZB ELF1 GDNF FBXO7 NRBP1
KLC2 FOXO3 ATP10B CENPO PACSIN3
PSMG3 SERPINE2 EN2 MAVS WRAP53
POR MTMR6 ZSCAN10 FOXP4 DPP9
MPDU1 PABPC1L POLM ALDH5A1 ASNA1
SLC25A39 GSPT1 CDC42EP5 COQ5 AGPAT6
CDC42EP1 BIRC6 SOX3 MRS2 PKN1
IMPDH1 RAB5B UCN2 E2F2 SLC17A9
WNT9B DCTN4 SCRT2 RAB6B RDH13
NOSIP EML2 ABCD1 FTO NAA10
USF2 NDNL2 SGCZ RASSF4 PSMD6
PHLDA3 EMB SLC20A1 IL6ST FBXW2
TMEM109 RBPMS ND4 SF3B1 PQBP1
ELF3 FAM60A TBC1D4 ATP6V0A2 ZGPAT
POLL UHMK1 TAOK1 NXT1 EDF1
CORO7 ASAH1 TMEM87B MTTP TRMT6
RAI2 PAH GBGT1 FOXA3 TMED5
PIGL LTA SRFBP1 SNRK NSFL1C
SIN3A TOP2A GTF2H3 SCARB2 LRRC42
ARHGEF16 TPM3 NMT2 INPP5E QSOX2
PPP1R7 ALPK1 SGOL1 BRPF3 ACP2
PRPS1 APLP2 ATAD2 GPR107 SH3GL1
VAT1 CFL1 SPACA1 TBCC TADA3
TARBP2 MCM9 HCRT KLHL18 MRPS5
GOSR2 RDX RYR1 PARP14 CORO1B
MPST YES1 FAM181B DERL1 TWF2
ALDH1B1 ACSL1 MBNL3 ANKRD13A BAG3
TM7SF2 CRYZ MMRN2 FAAH DCTN5
CRB3 VDAC1 KCNJ13 PSMD8 PGF
SLC20A2 CHMP5 SCLT1 OLIG1 RAB17
HEXB CPOX DIRAS1 TCF25 RBM38
POLR3B ACTR3 PAX6 PRMT6 SPATA24
LCMT1 TOP1 MPO CPSF3 TROVE2
IKBKB GOT1 WDR27 NUDT12 DNAJA1
MATN2 MID1IP1 GNAL SAMHD1 ACTR10
ARFGAP1 ADIPOR2 GSDMA EIF3L MPP6
DHDDS F2RL1 TMC4 SMAP2 MFSD8
RQCD1 PRKAB2 RABL2A RBM22 BRIX1
DDX54 HPDL ANKRD34B MT3 VASH1
MVP TUBE1 TNNI1 SEMA6B ISCU
PTCD2 MBTPS2 DSC1 WBP1 LIM2
APTX CST3 XKR6 SFXN3 CATSPER3
TMX2 EEF2 USH1G TECR DHRS3
SAMM50 FN1 ANKRD7 SIRT2 RAD50
MTMR14 PTAFR NT5C1B SLC9A3R1 MREG
SDF2 SMURF2 EID2 FNIP2 TMEM79
SRPRB DNAJA3 ASB9 CDS2 CCDC37
TFRC PSMB3 PTBP1 TARS2 EIF2B5
SRXN1 ELOVL2 SLC1A5 DIABLO SDS
CTSD ARL6IP6 CPNE1 ABHD15 KCTD2
AP1S1 KCNK12 DDOST HGF ECE1
MTCH1 PEX5 PARP3 TMCC2 PSAP
IQCC RAP2C EPS8L3 ITGAX AAMP
CDC37 PABPC4 EZH1 IDE UBE2Q1
TOR1A TJP2 INPP4A IDE ECE1
TBL3 ITGB1 TRIO PON3 CDK5RAP1
TUFM RIPPLY3 GTPBP2 COQ9 VPS26B
FARS2 RHOT1 EPS15L1 HGF TOM1
TPD52L2 RAP1GAP2 KIF13B MMP19 GNAI2
SEC24C EIF4A2 DEPDC1B RAD54L TMBIM1
NSUN5 STON2 PDX1 UBA5 PIGU
NSUN5 MTHFR ALDH1L2 MMGT1 SDHA
FARSA RNASE4 GP1BA RANBP3 DDX56
IQSEC1 SMARCA5 CD37 COPZ2 CNDP2
POLD4 LETMD1 ENTPD7 CHST12 MGAT4B
CD7 PNRC2 RELT IGFALS CSRNP1
STK19 HIAT1 ANXA2 GGCT HSP90AB1
MMP15 TCEAL1 PANX1 ELMOD2 GABARAPL1
TUBG1 AHR RHOH ELMOD2 PKIG
NT5C2 MTA3 AIPL1 ALAS2 XRN2
PFKL ERBB2IP GNA12 ENDOD1 XPO5
ZMAT5 KANK1 ITPR3 SRI PRSS8
FOXRED1 PDGFA ELMO2 CCDC101 COASY
ERI3 IRF2BP2 WDR25 ITGA9 ST7
PEF1 KLF9 CACNG2 OXSM PGLYRP2
SH2B1 PELI1 PODNL1 ALG5 TMEM57
DUS3L TUBAL3 NAV3 SFRP4 FAM76A
CLN6 APP CCDC89 POLR1B MDM2
PTGES2 IGF2R RASSF8 IL1B PNO1
ELOF1 SLMO2 SP140 MME P2RY6
TOX LOX CKAP2 RAPGEF3 PLEKHJ1
PRKCD SCRT1 TBCK RAPGEF3 SFXN2
RNH1 IDH3A RAP1GDS1 ABHD13 NUDT15
SLC38A5 IPO8 PPARG SAMSN1 PDHA2
WDR74 ZBED4 SLC25A43 CASP4 ATP2B3
EIF4G2 TGIF2 SLC6A4 SP110 UGGT2
STX3 TMEM45A CORIN TSEN2 MCM5
TRNT1 RAB22A RNF148 PPAPDC1B SLC6A4
CUTC MKLN1 FKTN MPEG1 LBH
PHF23 RFWD2 PADI4 RCN1 MSH6
TM2D2 KLF5 SMS THPO VSNL1
CYP1B1 ZNRF3 CORO1C YWHAB ZCCHC17
PIR KRCC1 PPP2R2C URB1 EFR3B
BPNT1 MAPK6 RASAL2 WDR6 RAB9B
PSKH1 PTPRG ADAM21 TRAPPC3 ARHGAP4
ROM1 PIKFYVE MAMSTR NLK TULP3
P2RY2 RHPN2 TNFSF8 GOPC NOL8
SLC48A1 BMPR2 CDK7 RAP1GDS1 MPPE1
TYRO3 HS3ST5 PPM1J WRN PRKAR1B
ABHD5 TET1 KCNC4 NOL7 SMG5
PUSL1 PIK3C2A ZC3H18 NDUFAF2 CTSG
TYROBP EHBP1 DPY19L3 NOL7 ARHGAP28
FBXO31 ETAA1 MFAP2 LARP4 MYL4
LRRC34 EID3 DISC1 ZBTB12 MED8
HKDC1 CBLB KIF12 POU2F2 OLR1
CDC42BPG CDYL SNX25 LIN7A SLC5A1
WDR48 PHKA1 USP8 FAM83C OTOR
CABLES1 ARID4A SLURP1 TAF10 HRK
HARBI1 CNTNAP3 CDH3 TLR3 GPR84
FCGR2B DSP M6PR GGT5 MYOZ1
TBCE SBF2 RAB3B WDR55 PLXNB3
PCBD2 HHEX ULK4 COL27A1 SYT5
PDE6C ARHGEF3 XPO7 ST8SIA2 SLAMF8
RHBG RIF1 KIF3C PADI2 DNALI1
SHPK GARS RAB11FIP3 PCGF1 ARL10
HMOX2 SAP30L CAPN8 HEBP2 MRO
RAB35 RIN2 ADPRHL1 DYNC1LI1 KIT
STX8 DMXL2 MAST4 CRIP3 SNCB
MCAT NHSL1 KRT12 CCND1 RBP7
PIH1D2 LRP11 SH3BP5 PXMP4 TBC1D10C
GDF10 USP25 ATL1 COL3A1 FOXS1
MAPK11 CEP120 GDAP1L1 ARHGAP9 NTRK3
PROCR SBF2 PKIB PLCG2 SENP3
ARMC5 TOR1AIP2 FRMD6 NUP155 MAPK8IP3
FBXW9 BLK TMEM168 STXBP6 ZDHHC12
FGD2 ACVR1 FGF3 USP32 GRIK3
TCHH KLHDC7B PCSK1N SSR4 REEP4
MLPH TBC1D22B NPAS3 PID1 TNNC2
TECTB KLHDC7B MYOG ANGPTL1 CCR9
RUSC2 CBLC GPAT2 FOXD2 WWOX
P2RX2 GRTP1 SDC3 LNX2 TMEM200A
BEX4 EHD4 PDLIM1 SULT2B1 TRIM46
GALK2 SESTD1 DISC1 GRK5 SCAF1
TMPRSS4 CDC73 SLA2 PGPEP1 PNLIPRP1
KREMEN2 MEST MATN3 PIGK PIK3R5
SLC41A3 TTC37 H2AFY2 LACTB2 INSM1
PHACTR2 CCNT2 PRRT1 STK38L PLEK
FKBP14 RBMS1 DCBLD1 LRRC4B LAT2
TRAF3IP1 SDC2 CEACAM20 RARA D2HGDH
GPR15 CUX1 RAB9B USP1 MTHFS
TCHP DPAGT1 CRISPLD1 ANKIB1 MRPS9
QPCTL CCPG1 AGRN EDEM3 TMEM199
TMEM177 BRWD1 LDHC KRIT1 ADRB3
NKIRAS1 UBA6 KCNQ2 HPS5 SGCG
OFD1 DDHD1 PLXND1 RNF4 RGMA
ESCO1 JAK1 MFSD6 CFDP1 PECAM1
ATP6V1E1 LIG4 ATG16L1 FAM133B PRF1
RAB24 ALG2 PRKACA ANKRD17 PCDHA11
LRRC59 ZSCAN12 SYNGR4 SYNJ2BP PHTF2
CIDEC CTDSP2 NSUN7 COPS2 RGS22
IMMP2L MYO1E PPP2R4 PREP TRIM68
PLA2G12A ERMP1 ZFYVE28 DOT1L RCAN3
AIFM2 DSC2 SIGLEC15 DOT1L TAGLN3
SNX12 ATXN1 CLCN6 AGPAT4 GABRR2
PLA2G12B RBM4 NEUROD2 DNAJC30 SCAND1
EIF1AD FGA PIK3CD ANKRD24 GMEB1
WDR83 HIPK2 CAPN10 GPR160 GMEB1
ASB6 USP21 ZFP112 OSBPL9 SLC30A4
MMP7 SHQ1 AQP7 BAAT DPY19L3
BCAM AIDA SLC35F2 FGL1 SLC26A7
POLR2D ITIH2 SRF SETX ZFP28
SNRNP40 RPN2 ZDHHC15 CLOCK NMB
VAMP3 TOMM70A ALOX5AP KLF12 IL12RB2
LMAN2 SMAD6 FKBP1B AKAP9 RFC5
GADD45A TOP3B CNR1 KDM4C GPT
PROM1 LGMN FSTL4 CHD2 CIITA
ETF1 MRPS30 NYX ATG2B TRAIP
DHTKD1 NOMO1 LEPR IL15 GPR27
SEC23IP RRAS2 MYH13 ATP11A PELI3
UBAP1 TMEM66 GNB3 DMTF1 ANO7
ANXA6 DCUN1D1 FUT10 SLC16A6 TNFAIP2
RPUSD3 MCL1 FAM26D WDR60 TRPV1
GALK1 ITPR2 PLP2 LPAR6 CYP2W1
NR4A2 TGS1 ADORA2A UHRF1BP1 BBS5
NOS3 CTNNA1 BAD DIXDC1 SHC4
GPR183 RNF20 FGF18 CCNA2 EPN2
ACTA2 MTUS1 AXIN1 PNPLA6 ZCCHC18
SH3GLB1 NUPL2 RSL1D1 ZFHX3 BDKRB2
NDUFB5 CSNK2A2 RSL1D1 CDA GABBR2
VNN1 PLIN2 FOXK2 TBC1D2B WDR13
PANK1 ARHGEF2 CACNB3 RNF24 SFRP5
DVL2 EIF2S2 SNCA VRK3 SPAG11B
SLC22A3 XBP1 UBTD1 KCTD12 MEP1B
TM7SF3 UBR5 RIMS2 ABL2 MYOZ3
PDIA5 WDR35 PCNXL3 MYEF2 RAX
SHE ACVR2A EFHD1 TBC1D23 AIM2
NR2F2 POLR1D PCNXL3 GCLC BMP6
UPP2 IL18 TBX19 BAZ2B AAGAB
CEBPD ACER3 KCNQ4 CD9 ITGA7
CUL4A GNAQ WWC1 TMX3 CGREF1
BUB3 ASAP1 MAGEL2 BECN1 DSC3
ACADM EAF1 PHGDH MTFR1 NRSN1
VLDLR CCNG2 KCNK3 RAB40B SLC6A18
CTGF PNRC1 NLRP14 MASTL NDUFC2
SLC16A5 HBP1 TMEM151A PRDM16 PIGP
RUNDC3B NEDD9 ROS1 C8A TFF3
MYCBP2 HERC4 SPAG8 MN1 SCRG1
ZYG11B TOR1AIP2 TLX2 GSN TFF3
ZYG11B APBB2 PAFAH1B3 SMAD9 TMEM218
IMPG2 BCL10 ACSF3 NGFR MECOM
ITPRIPL2 DHX32 LRRC23 SERPINH1 CASS4
GLB1 FAM117B KCNK3 PLCXD2 MUC4
AMHR2 NIPBL FNDC8 SETD8 HHAT
DNASE1L1 TMEM65 LRRC18 SLC23A1 VAC14
FGD2 IMPDH2 PHKB CBFB CATSPER1
SYT3 SHMT2 STK33 CHD2 GRIA2
PAIP1 CSGALNACT2 OTX2 NEK3 KLC3
RDM1 DSG2 VAV2 TIA1 CPNE5
UACA IARS PLCH2 MED23 B3GALT5
SLC35E1 CAB39 ATF7 STAMBP FAM129C
FAM167B RANBP9 RP1L1 RCOR1 SLC39A12
WDR76 IFRD1 MCOLN3 CDK12 TAF1
PCP4L1 CYB5B CCDC159 HES1 KCNK4
RAC1 CDC42BPA AKNAD1 PAPSS1 SHROOM1
BTAF1 RASA1 CRCP STAG2 ANGPTL3
EXOSC6 LRRC58 CD6 PPP1R12A ZDHHC8
KRT23 ARF3 FSCN3 JMJD1C CD96
ANXA5 TNS1 WNT16 NDRG1 KLHDC7A
PRKCA TMEM62 DPEP3 SMG1 ALX4
ELTD1 STK11 TRIM55 LTA4H ACTRT2
LPIN2 TUBGCP3 SLC1A1 PHLDA1 RIN1
SSX2IP FOXK1 WDR64 SIPA1L1 NANOS3
RBM15B RNF144A CRCT1 EP400 PRKAR2B
CCDC151 SLC39A14 RSPH6A UHRF1BP1 PYCR1
INPP5B KIF20B ACTR6 RICTOR TRPM1
FAM171A1 MAP1LC3B SIX4 SH3YL1 TUBG2
ITGB2 PIK3CB TMEM102 MARS2 TSPAN17
TGM4 FAM150B CRYAB VEGFA BCAT1
XRCC3 RAPGEF6 MYOD1 ATP6AP2 PANK4
RXRA MTDH BZRAP1 BCLAF1 NTAN1
SLAIN2 RNF103 DAO CPD CD74
FAM169A YEATS4 SLC34A3 HSD17B11 CLCN7
TMEM38B IL6ST HMGN2 PTPRF SLC35D2
S100A3 STK17B LOXL1 RCOR3 PRMT1
CCBE1 STK17B CIB2 AMMECR1 NEURL4
ANG FNIP2 SELM FBXO21 NOTCH1
SENP7 MRPL50 EPO INTS2 ANKRD13D
HACE1 CCL28 MAST1 BCL7A SLC2A6
ISYNA1 FDFT1 AGER NEDD4L EHBP1L1
EXO1 DNAJA2 GPR6 PLXNA2 GTF2F2
SOCS5 CRY1 SCRN1 MYH10 CCDC112
SULT1E1 LAPTM4B PTCRA ITIH5 KCNK13
WWC2 PRKAR1A SSTR3 CLPX LRRC8E
PSAT1 RPS6KA1 ARTN MID2 MT4
NPNT RNF145 AQP5 MAP3K8 CLDN4
UBE4B SLC39A6 CREB3L1 EXOC1 VARS
ZMIZ1 SNIP1 ADAMTS14 TNRC6A NBEAL2
ATM SLC35A3 CCR3 SNX24 SLC35C2
CDKN1A MPP7 PANX2 PDLIM5 ATP1A3
SLC14A1 MATR3 KCNH7 ETNK1 SUPT6H
GNPDA1 RNFT1 C3AR1 ITIH5 PSD4
SUPT3H SMEK2 SYNGR1 RGS2 IGHMBP2
HTRA2 SPRY4 PRRT2 ARNT2 FXR1
TBC1D22A VPS13B SPACA5 CCBL1 ILKAP
CCND2 ADM DHX8 LIN37 ATP6V0E2
RAB13 CBLL1 RHOG PPP1R12A COL7A1
C1QB AP2A1 PPP2R5B TDRD7 WBSCR16
METAP1 CSK MATK LRRC61 ETV4
PDXP ANP32A POU6F2 GCAT CHST10
CCT6A ANKZF1 RAPSN SMAD9 CYTH2
ALAS1 CXADR TNFRSF13C RTP4 SLC27A4
DNAJA4 CD2AP TERF2 RARRES1 CLCF1
CLEC4D GPHN NKAIN4 RREB1 SOX4
CHD1 TBCB TBC1D12 FAM149A PABPC1L
CHD1L CCNY TMC5 CRLF3 WNK2
TTLL1 MTMR1 TBK1 ZCCHC8 LRPAP1
RAB27A PABPC1 OVOL1 EGR1 SSBP4
KLF13 DDHD1 SLAIN1 TET2 SIRT7
PRR13 RNF169 TMC8 PPP1R9A LRFN4
PPL NFATC2 TMTC3 TRIP10 WDR43
USP22 DPF2 NKX6-1 WDR93 ELMO3
NSL1 HECTD3 PALM CDH1 MED18
RASD1 SLC26A2 CNTNAP1 TRAM2 PPIE
ITGB2 PROX1 NR5A1 KDM5A CTNNBL1
AKR1D1 TESK2 AVPR1B CHD7 WDR73
PMF1 DSE SLC2A13 ARID4B FAM173B
COX8A NSUN6 TSPAN1 HPS3 TOMM40
SULT2A1 TIE1 CNTN4 RBM4B SBF1
CUX2 TMED4 GPR161 COPE NOTUM
USP2 RAB3IL1 SMYD1 FOXA1 CNPY3
DBP SRPK2 PGC PDK4 RHOT2
WEE1 CYR61 NRTN CNTN6 TPRA1
TM4SF4 WDR47 RACGAP1 ARRDC3 ACTR5
PER2 ARL5B LEF1 PIGM MORN3
SLC16A7 HNRNPH1 XRRA1 BANK1 RXRG
BMPER CPT2 DAND5 NUP37 TAF1
FGF9 DDX17 KRTAP8-1 ASTN2 CACHD1
CEP192 IRF2BP1 MAMLD1 FARP1 KCNC3
FAM126A BRI3BP SH3BP4 MARVELD2 VGLL1
GFRA1 SLC2A3 ITGA2B E2F3 PDLIM2
TNFRSF11B TCF3 ACAN AQP2 ITGAE
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COQ10B SPAG4 IVL KRT6A CIDEA
LCN2 SSBP3 ALPK3 LIFR KRT40
TCTA ZDHHC14 PTPN14 PGM3 RIMS3
GDA COX7B FOXJ2 CD302 KISS1
ABCC4 CUL2 FOXC1 NUP133 SYT15
TBC1D19 TOPORS ATP8B4 ABHD2 PACSIN1
TREH MORF4L2 FAM71F1 FBXL7 VPS37C
CLYBL SMEK1 IRAK1BP1 HEATR2 LPO
HOXA2 LASP1 SNAI3 DENND4B SHC3
DCT WASF2 DGKB ELOVL3 GPC2
ACOT4 KDM6B LRP5 ATXN2L STX1A
ACY1 EID1 RHBDL2 RASL11B TRIM17
AP2A2 IRF2 FKBP7 NHLRC3 TTC25
PLA2G4F NEDD4L TUBB1 LIPC PLA2G4C
DCT RSBN1 FAM131C SRD5A1 USH1C
PKLR EP300 RGS16 RREB1 WDR4
FITM1 TXNDC16 CHMP4C CISH LUC7L
TPM2 NCAPD3 RIMS1 TBC1D30 FTSJ2
NOTCH4 SVIL NCKAP5 SOCS2 TRIP13
ZAP70 TBL1XR1 BTNL2 RPUSD1 SORCS1
TUSC3 DOCK4 GPR137C USP39 ASL
CD36 FAM135A PTPDC1 LAMA1 ZKSCAN5
ECE2 LMAN2L CCL17 FAM46A TADA2A
ECE2 CRKL REM1 EPRS CRYGS
CCRN4L LYST RXFP3 KDELR3 MVK
ZIK1 PTER SSPO NR1D1 AVEN
LRTM1 CEP68 B3GNT5 ICA1L SYNM
DCLRE1A SC5D IFT140 SEL1L3 RBM34
CD83 SKAP2 GPR123 ENOPH1 ANKFY1
NRG4 CMTM8 GPR123 POU6F1 CDH16
ZDHHC20 FAF2 NFATC4 BTG3 ST6GALNAC4
IL2RB L2HGDH RCE1 SUSD4 OPRL1
CBR3 CCDC111 MPG TMEM138 TSEN54
LY6D SHROOM2 SNRPA SEC61A2 KCNK9
MARCO SLC17A2 BMP1 C6 ISM1
CGGBP1 ADPGK FLII REPS1 PARP2
GXYLT1 STAMBP CHPF CLIC3 POLR3K
DHRS4 MANSC1 LIMK2 CDKL1 KRT17
HOXB7 CDK12 WARS CDRT4 SSH2
LTBP3 TNPO1 LHX9 MYLPF ZSCAN29
G6PC2 ACTR2 GPAA1 GPR180 KIRREL2
SCGB3A1 ZXDC RGS3 AIM1L SLC26A9
PLIN4 U2AF1 PGS1 NUDT18 FAM131B
ATG16L2 PRPF39 NUP210 HDAC5 SARM1
TRIM47 CDC14B AURKC KDM3A ARMC9
CTBP2 CTCF PTPRN2 CHKA ZFP69
GNL3L UFM1 MED6 INTS12 FMOD
TLR6 PDIA3 NUP188 BRMS1L DIO3
ACOT8 CHMP1B CDK6 LENEP PLA2G2E
LRRC28 SNX18 NFXL1 GLT8D1 FAM63A
CCDC34 DAPK1 VTA1 SLC12A9 ALDH3A1
PDE1A TNKS EPHA1 SPON2 NUP93
ITGB3BP ZCCHC11 NOC2L AIM1L SHROOM4
PGP ARHGAP29 TRNP1 PSMG2 COL1A2
MRPL28 SPAG9 SGCE SMAGP PVALB
SNRPB PIBF1 ADCY5 HSDL1 ADC
YKT6 ACSL3 KRT32 PTGDS ITK
SLC39A11 NEO1 NAGPA YPEL1 USH2A
DCUN1D2 PREPL PRR7 ARNTL UPK3A
EDC3 SAV1 NOP14 CYB561 CHGB
KCNS3 CENPA TNFRSF12A PML TBX20
RAVER2 ZBTB33 PKD1L3 RARB CTRL
COPG2 RAD21 DTNA TSC2 MPP3
MED11 PLD1 TRIM29 PFKFB1 ELAC2
KLF16 PHIP FAM162B LCMT2 HMBS
ADARB1 PTPLAD2 FSD1 GATA4 CINP
ATXN3 UBE2R2 RHPN1 PVRL1 LMAN1L
CCDC91 GPR146 BRAF CDC42EP3 CRYGC
INTS4 FOXA2 TEAD4 QRSL1 CALN1
UPRT ELL KCNE1L DOLK TEKT2
EFCAB2 RFXAP BTN2A2 CDCA3 MMEL1
MSH2 ACAP2 CCT4 USP4 CIR1
SLC14A1 HMG20A DUSP13 HAUS4 EGFL8
LHPP HIPK2 PTDSS2 AACS USP35
SF3B5 ADH5 MAST4 FRG1 HSPBAP1
STK10 UCK2 PRLHR USP18 CBX5
OSBPL3 RNF10 TECPR2 FGD6 RBM28
APOA4 WDR26 GPHB5 GNG3 GTF2IRD2
MRPS11 RAB3IP BBS1 ALG12 LIME1
PCNXL2 NCK1 DCBLD1 BRF1 NOL9
VKORC1L1 RNF44 TMTC4 SMAD3 POP5
TUSC5 BRWD1 NUP88 SLC22A23 CEP63
MLXIP TGFBR3 ZP3 RARG VWA5B1
CAPN9 RYBP AIRE SP1 DCUN1D3
RRP8 MED14 KLK15 IFIT3 GUCA2B
TBC1D22A KLHL24 RIC3 ARL8A ADCYAP1R1
SLC25A29 SLC4A7 IL4 ABTB2 NOX1
CALML4 FAM114A2 GPR63 TOM1L1 MC3R
SLC14A1 CPEB4 ADAMTSL2 PF4 WFDC5
FIBIN SNX13 CHRD PLTP RASAL1
MTHFD1L SCPEP1 CPZ MCM10 TMPRSS5
ASB1 ZBTB25 TSPYL2 CCDC73 CACYBP
PPP2R2D FAM175B ESAM PTPN1 IGSF21
PHACTR2 TBC1D8B MEF2C MTSS1L MYO1A
INTS7 CDKN2AIP PRDM10 SCARF2 CUL9
POMP CEP350 DPF3 AFM HHLA1
ALAD MBTD1 ST8SIA1 TNFSF10 AKNAD1
ACE ZFP1 RASA4 OCIAD2 SLMO1
HCLS1 PIK3C3 PRDM12 PALMD IGSF9
ST3GAL2 PLSCR1 ATP1B4 PHLPP1 PLA2G16
FCGR2B CNOT8 PLA2G2D MIS12 TYMS
MAFK CRP LMCD1 APOBEC1 LYZL4
EIF2B3 GPR133 GRAP2 CLDN3 CDKL3
BCL2L12 VWA5A ADAM32 SCAMP4 CHCHD7
ATRN LRPPRC ANXA3 SLC25A10 LRP4
GLT1D1 RWDD2B MRAS DOCK5 RNFT2
MYBPH MAL2 PPP1R13B ZDHHC16 SEC31B
TULP2 TAF12 BRMS1 RNF31 S100A13
PTP4A3 ARHGEF12 CAPN8 MAGED1 NRL
ZNRD1 PATL1 DLGAP5 ZNRF1 GEMIN6
TSPAN5 ITGA9 TMEM117 TTBK2 SMPX
IL17RD SP2 DCTD SGMS2 EIF5A2
CACNA2D4 ERAP1 PAX3 DGUOK PTH2
EDA TRPM7 ASB2 PDZK1 MBLAC1
ACE2 GNA13 THAP3 CNOT7 ANKRD23
LAMA5 ATP2C1 NHS LIN7C RFXANK
FIZ1 METTL9 CPNE4 MITD1 AZI1
ANAPC11 HECTD1 MAD2L2 PTPLB ISLR2
FXYD6 INTS8 ACTL7A SMARCAD1 NPR2
TRIM42 ARL4D ADAT3 FAM114A1 MLKL
SUSD2 PLP1 PNMAL2 LSS LAT
MCTP1 PSMD5 HAUS7 RAI1 RBP2
TYW1 CDK2AP1 AGRP IL18BP PCLO
ALG11 RB1 RUNX2 TMEM132A CCDC7
ACAP3 ARL6IP1 CDKN3 SLC25A35 ZMYND10
PIK3C2B LAMC1 CHRNE CLCN2 FAIM
CORO2A NUFIP2 NTRK2 DRAM2 S1PR4
ASPA NUFIP2 SLC34A1 GPSM2 AP1M2
MAP3K6 RFX1 CAMP TRMT12 AGAP2
WNT2B KANK2 SHANK1 OTUD3 PTRF
GXYLT1 MPHOSPH8 TTC12 NANP MDFI
UBD DHRS11 CCIN SLC39A4 PDYN
KCTD10 F11R DSPP RAB34 CNTLN
PLSCR3 HSPA14 MYOC TSEN15 GPR142
DHRSX TBL1X KCNG4 PDE4B FBXO16
POU4F1 PLRG1 TMPRSS9 ABHD14A CYLD
CLIP1 VAPB FABP6 EIF4EBP2 IPO13
ZMIZ1 RNGTT ADAMTS13 HDAC4 GTF2B
PAXIP1 FIGN ADAMTSL5 PLA2G6 TBC1D20
DDX1 PLEKHB2 ARID3B HNF1A INHBA
ERO1L PRLR NPFF HSPBP1 SCRN2
WDR36 PRLR GIPC3 LAG3 CD79B
FBXO24 GAPVD1 CRYGA CC2D1B KLK8
WFIKKN1 RALGAPA1 SULT4A1 APEH TNRC18
INVS ZRANB1 ANKRD35 SOAT2 SOHLH2
CCDC71 DIP2C KLHL30 TFPT NETO1
CSDC2 RNF39 SUSD1 FZD3 PCDH9
PDZD8 PHACTR4 TMEM132C WDR91 VPS18
KCNJ10 PCBP1 IL17RE LMO2 DEAF1
SFRP1 RALGAPB UCP1 PIP4K2B ICK
SCNN1B RAI14 KCNJ4 PIP4K2B GPR132
CDV3 RALGPS2 MC4R EGFL7 PHF7
EMG1 SPEN NDP NEK3 GPR87
SLC25A30 CNOT1 BMP10 ORMDL2 SPG20
SBK1 MRPL19 NUP107 ADAMTS1 CCR6
PDPN TTC32 NPFFR1 MLH1 ISLR
SULT1B1 UCP2 TDP1 ELP3 CLDN14
SEMA3E TSPAN14 TMEM196 ZFYVE26 NECAB1
CLEC14A ST3GAL1 PHC1 DCP1A ARL13B
PDZD8 CGN NUP214 TBC1D14 DNAJC3
PARN GDF6 KCNH3 PHKA2 PURB
PBX3 H6PD TNNC1 BIN1 CHEK1
ROBO1 MIDN GJC3 KLHL28 SH2D2A
IER3 KLHDC10 RABGGTA ROBO4 HUNK
KYNU FIGN MYO16 FBLN5 ZFP62
ME2 ZRANB1 CRLF2 TRAPPC6B NRIP3
PDCD6IP ANKRD11 GKN1 RPRD1B PTRH1
EDEM2 MBD6 NRSN2 RORA UCHL1
PAK1 TYMP NR4A1 DMRTA1 GCNT3
CCT3 FRMD4B RANBP10 ARSG SYT14
MAP3K15 NEK4 CACNG1 DHH DNTTIP2
CREBL2 PRKAA2 MKNK1 ALG8 ZUFSP
ETV3 FEM1C NPY1R CHAC1 FCGBP
YAF2 KLHL15 CAMK1G RIT1 ARHGAP10
HERPUD1 AASDH HMMR CAPN2 NEIL1
NAGS SERPINB9 GAL SMC3 PLCD4
ST3GAL6 GLS TMTC1 P2RY13 POLD1
BBS12 TMEM131 KCND3 FNBP4 DNAJC3
NBAS FAM168A DGKE FOXP1 CHD3
PIM3 FZD3 ABCG4 RAPH1 CDC42EP3
TCEAL5 CCDC28A MYH7B TSC1 GIMAP8
EXTL1 ZC3H11A SOX7 PRDX4 MLANA
RAD17 DCP1A MYH7B SNAI2 LRRN3
FNDC3A LRIG3 LRRC27 RAD52 FOXR1
ALPL GAN SLC14A2 GOLPH3L CSF1R
ETV3 MAP3K7 NPY5R DDX26B ABCB8
NT5M AFF1 DGKE ZBTB5 RNF186
CD72 PRR14 NRN1L NR2C2 TRPS1
TMEM60 ATP13A3 CCDC57 ELOVL7 SLC4A8
GNAT1 RFWD3 TREML1 SLC16A4 CXCR6
NDST2 MEIS2 GHRL LGALS4 CDYL2
ZCCHC2 L3MBTL3 TMEM116 SUPT5H PHACTR1
TTLL12 DDX46 CCDC57 PARP4 LDHAL6B
MYO7A NFAT5 CCDC57 ADAMTS15 DBR1
ZMAT1 IKZF5 TMEM120B DENND2D BACH1
CDC25A SMNDC1 SNX32 MED26 OGT
NT5DC3 RORA MATN1 INHBC NKX6-2
RAB3A ASXL2 BCL2 ZCCHC7 FAM98B
ABCD2 FAM122A GPR115 CLEC11A RNF152
MSRB2 LBX2 FKBP6 ANKRD49 INHBB
RNF135 ATXN2 PCDHGC5 RPLP0 L1CAM
RAP1GAP ZCCHC7 PRSS37 TERF1 STIM2
GSS RBM43 SGSM2 BPTF CD27
SLC16A13 PTPRG GFI1B STAU2 KRT5
CD34 PEG10 RCN3 RNPC3 TBX6
DUS1L HAUS5 DLX3 HAUS1 COL11A2
TMCO4 TBP ARHGAP1 ZMYM6 CBR4
GADD45B SMCHD1 KCNG1 IFT80 ADRA1B
PAX5 HNRNPA3 EPHA7 HNRNPD TCEB2
DOCK10 ELAVL1 MIOX TUBD1 PRDM9
SARS2 SOX13 DCST2 TTC7B TCN2
TICAM1 TNRC18 RIPPLY1 NKRF CLEC4F
CHI3L1 KDM5B KCTD19 EIF2AK3 DCHS1
PCCA GPATCH8 PRLH ZFC3H1 ACTL9
SAE1 FAM122B ADAM33 MCM7 ATOH8
MLLT6 PIWIL2 WBSCR28 LRRK2 GPR4
SLC22A5 MYL10 IL13RA1 DPP7 TLE4
BLVRB IL1RAP TRAF1 RBMXL2 STAP1
RBKS LRP6 KCNE4 TMEM39B TSLP
ACD KCTD3 HK3 AHCTF1 TBX22
ETS1 ZC3H11A GAS2L2 EIF4ENIF1 GARNL3
NAMPT XIAP PLK1 TIMM9 CHL1
HADHA CENPQ SCGB1C1 KIF13A KIRREL3
DGCR2 AMDHD1 TNFRSF14 IPO9 STAC2
TM7SF3 PEX11B FCHO1 DENND2A PGM5
FXYD5 RYBP TH SAP25 ZEB2
PFN4 GCA LAMA3 MAGOHB PCSK4
PKLR PUM1 CD177 TMEM38A CDH6
RORC LRRC8D APBA3 MPP4 ADAMTS18
FBXO36 SPATA13 BEST2 RBM25 ADORA3
BEND6 TMEM184B REEP2 MRI1 FHL5
CTSC PCGF5 RASGRP4 NSD1 CLIP3
MKRN1 EIF2AK1 PTPRC FAM188A HTR2A
IGBP1 LIMD1 RASGEF1C SLC36A4 CRNN
CYTH4 GATM C2CD3 SOCS4 PTGIS
PPAP2A NFIA GPRC5D PKD2 SNRNP35
ORMDL3 FRRS1 NKAIN1 PGGT1B LIPH
SLC5A6 ZFP90 LPAR4 GRIK5 TRDN
BOD1 MED30 ORAI2 AP3B1 CITED1
SEPHS2 EIF2AK2 RILP DAAM2 SLC22A6
PPME1 ATAD2B ZC3H10 ADCY9 GPR27
SCAMP2 CCDC125 RSPH9 PPT2 FOXN4
PITRM1 SNX18 GAST TRIM14 TEX13A
GRN PAK1IP1 WNT6 CASKIN2 CD22
MRPL34 NAF1 PKD1L1 SLC30A10 TRIML1
MEGF8 BCAT2 NPB PKP2 SRPK3
STARD5 SESN1 GFRA3 CAND2 PYGO1
ACADS ATN1 GRM5 FAM73A PCLO
GNA11 NAGLU PRDM15 RAB4A NLRP3
BSG SPNS1 HPSE2 ASB7 CPT1C
HFE2 C1QA PLEKHA7 KLF7 ACTL6B
TSPAN4 SNX33 BDNF MBTD1 CHRDL1
RHBDD2 SHB KBTBD11 NDST1 PKP1
ZDHHC4 ZBTB39 MAG SASH1 MGP
VPS25 AKIRIN2 SPACA4 ACVR1C SYT1
CDK18 GINS1 DRAM1 SPAG9 TMC2
PTCD2 HVCN1 ADAMTSL3 QPCT FAM43A
ADORA1 RBL2 COL20A1 RNF217 MYO3A
OSBPL5 YIPF6 SPEF1 DOCK7 PTF1A
CYP7A1 CDK19 JPH2 STXBP5 FAM26F
ATG9B FBXO38 FAM83F AGXT PRUNE2
TMEM229A KDELR2 FOXI1 EFNB1 CCDC79
NAPG KDELR2 KCNQ3 ONECUT2 GPR50
PIAS2 ANKRD13C RELL2 ANP32A TRERF1
OTC CTSK CRYGD RBM12B TAF7L
SVIP RIPK2 GRAMD1B TBX2 KRT13
RGS4 TMEM45B RASGRF1 RGL1 IL31RA
RTF1 COL1A1 KLRG2 TIA1 PIKFYVE
HDC A1CF WSCD2 POLD3 CENPB
GLYAT NOL10 DNASE1 RUFY2 DDR2
PAIP2B FYB PRSS35 NARG2 ADAM15
ZCCHC3 NSF GIMAP1 PPP1R3C STRN
KCNK1 PPARGC1B TRIM54 CKS2 ERCC6
SULF2 PPARGC1B KCNJ11 FAM76B NEU1
MAP2K1 LPHN2 ERN2 PFDN1 F12
TREM2 CASC5 LRP2 FAM172A DECR2
ARHGEF17 DHX35 PNMAL1 MGEA5 ERCC5
RASIP1 RAPGEF6 SPATA16 NUFIP2 SNRPD2
DKK3 ATP13A3 ADAM19 CMTM6 CENPJ
EIF2B2 KLHL15 RASGEF1A ARL6IP5 CUL1
EGLN1 FAM120C RAB11FIP4 ANKRD46 THSD1
LHX6 FAM161A C2CD4A SAFB ZC3H14
AP3M1 ACTN1 COL6A6 TECPR1 FES
LRTM2 ATP7B SYN3 CDT1 CBX8
ACCS RRAGD SSTR1 CAPRIN1 FAM120C
COQ4 VBP1 SPESP1 SNAPIN TYMP
EGLN1 SOCS6 HIVEP3 RAB14 KRT18
SIK2 SPCS2 DLG2 FOXQ1 RAB3GAP1
MYOM3 CNN2 GPR37L1 DYNLRB1 LONRF3
RXRA MMP17 CCDC150 FBXO30 MRRF
NUF2 DLGAP3 RHOBTB2 LYPD3 SRRD
SSH1 CKB PAQR6 SCARF1 HTR2B
SSH1 IL3RA KLF17 PPHLN1 PTHLH
SLAIN2 TRH OSCP1 SPSB4 IRX1
UBE3A ITPKB ACTG2 LENG8 AMELX
MLST8 SCT LHX1 GIGYF2 SERTAD4
APITD1 HCN2 RPA3 ITGA1 SMO
ZFAND2A LBX1 AMBP LAMA2 AMDHD2
GPR125 FOSB EYA4 SON CD86
HYAL3 SRC ESPNL SAMD1 BATF
RIPK4 LMO4 IRS2 PHF20L1 NFYA
CSF2RB SIM2 FAM19A4 PHKA1 MTIF3
ADAT2 TMCO3 EFNA2 LHX2 TRIT1
BLVRA GALR3 DRD2 POF1B VTI1A
NUCB2 PDE11A ARNTL2 SSTR2 BCS1L
TRIM24 CNN1 POU3F2 CARF EIF2B1
PSMG1 CACNA1I GLTSCR1 PLCB1 EMILIN2
SLC31A2 NXPH4 APC TMEFF1 CCDC9
UBXN8 PIGN LYPD6 CAPRIN2 UNC45A
CDADC1 FAM53C LMBRD2 CHRNA1 SNAPC4
MAP2K7 HES7 NAAA DRG2 TRO
FMO1 CD8A STAC3 TAF6 PKNOX1
PRPF38A USP44 BOK MPDZ TATDN3
SNAP47 TYR CIITA ZRANB2 TNFRSF1B
RARS MON2 TCEAL7 CLK4 DUOX2
PLA2G12A MON2 NUFIP1 EYA3 CPSF6
DPH2 MADCAM1 TRPV6 PIGC IGSF3
PTPRA KIDINS220 FFAR3 POP1 NOL12
SCAMP5 CABP4 NAT14 PKNOX2 ABI3
HGD NTN5 CDH26 UNC93A IFFO1
TMEM126A C2CD4B SCARA5 ADAM30 TMEM184A
DCAKD AGFG2 KCP JOSD2 ZFAT
CCND3 PLEKHA4 THY1 UBE2S UGT2A1
MXD4 WAS SCGB1A1 CNOT3 MTHFD2L
PCGF3 HEATR5B FGFR2 SIGMAR1 HMBOX1
OSTM1 BCL11B NOVA2 CKAP5 HPS6
PSMA6 UBXN10 ADAMTS10 ATG9A NPM2
NHP2 UBXN10 MUC4 RPS6KL1 PUF60
CHCHD4 STMN3 BTBD16 SRRM4 TRMT1
KIFAP3 TROAP TMEM8B AMZ1 RPUSD2
SLC11A1 SLC47A1 ALOXE3 TUFT1 RSAD1
ITPRIPL2 NECAB3 CARTPT FUZ TPP2
EBAG9 GPIHBP1 ATP13A4 SLC22A13 STAG3
PUS10 OXT NKD2 SULT1C2 CYB5D1
MCM6 LINGO4 SHROOM1 GBP5 EFCAB7
DAP3 COL23A1 TRPA1 BICC1 CAV2
HHIPL2 AGBL5 CDH6 BICC1 SUGT1
RALGDS ZC3HAV1L FOXI3 CACNA1G LARS2
MAL CD46 CCDC146 FBXO3 SOCS7
LACE1 AFP ATP2B4 KLHL20 RBM8A
LAS1L HESX1 CNR2 MSRB3 NOP58
SLC25A14 MRPL4 KCNN3 SETD2 FAS
MRPS12 CAV1 TMPRSS13 PI4K2B PTRH2
CMTM7 GATA1 PNPLA1 ASB7 LLPH
TTC27 SMURF1 SLC28A1 LYRM2 PWWP2A
SRR NOS1 IQCG KRTCAP3 DRG1
CLPP WDFY4 HSD17B14 CXCR3 EIF2B4
FBXO10 REXO1 TBC1D10A ATP5J2 CHKB
TMEM129 CCR5 NAPB STRA6 MCM3AP
TINAG CTNND2 LY6G6C PSRC1 DMAP1
FAM134B SCN4B CRABP2 ABHD4 UTP14A
NUP50 TGFBR2 SLC29A4 CHRM1 FAM118B
ROPN1L SQSTM1 LY6G5B CLCN5 NRP1
BUB3 PRELID1 PLCD1 PRRG4 RIPK1
VMO1 MS4A4A BCL2L14 TUSC2 ARMCX5
CCDC120 APH1A DMBX1 XKRX ST3GAL3
ALDH16A1 NUBPL CDSN MRGPRE PPAN
S1PR2 HNMT DUSP4 TSPYL4 NOL6
IDH3G EEF1E1 FAM109A MSMB RPE
DPCD LIPG NRF1 FAM171B WDYHV1
SIDT2 DNAJB4 TET3 ACPL2 GNL2
COPS4 TXNIP PACRGL JAM3 ECHDC2
NOL3 CAPN7 CD79A ANKRD26 PTPN2
GPR116 SHF NINJ2 DNASE2B DUSP12
BAG4 CRADD RHBDL1 GPR34 PRPF38B
CRYM HEMK1 LRP12 PPT1 UPF3B
MRPS35 KLC1 PRSS27 MUC15 HOOK2
MARVELD1 KLC1 ARMC9 TAF1A TRIP4
SLC27A1 LIX1L EVC THUMPD2 VTI1A
CRY2 ARRDC1 SATB2 CAMK4 PTBP2
ZSWIM7 PFKFB4 FAM71D MMP3 MMAB
ECHDC1 S100A6 SLC7A10 CD247 TSTA3
TIPRL WDR59 GRAMD3 UTP11L TOM1L1
B3GNT3 ITPK1 GDNF TMEM144 FAM114A1
ABCD4 KAT2B YPEL3 AIF1 SSRP1
FAM134A PLEKHF2 SEMA6A ALG6 SPSB2
CYHR1 TTC9B PDZD4 CASP1 HLCS
FAM134A ECT2 AGBL2 STAR ITGA5
AGPAT5 LGALS1 F2R FKBP11 CDK5RAP3
ST6GALNAC2 PARP16 STXBP1 ADD2 SNX8
OIP5 DPP6 CD22 SCNN1A COL18A1
GLOD5 SH3BGR TNFRSF1A FUT4 TSPAN3
PHOSPHO2 FTMT TMEM200B XAB2 WDR38
ATP1B3 NEK1 MST1R FLCN RRP7A
FPR1 SLC19A1 SKIL HOXA5 DHODH
TOR2A IRAK4 COX15 DES SLC17A3
NDUFAF3 COX6B2 IFT88 CLDND2 SIL1
GLIS2 MYH14 FBXL13 ZC3H4 SAT2
HMGCR PDE4D STC2 EGF RP9
WDR37 SLC16A8 HUWE1 PAPPA2 RBM18
IARS2 DPYSL4 TRIM38 CALCR HTATSF1
AGA CXCL9 LARP6 NBR1 SLC22A17
PSMD9 SHISA9 CBL FERMT2 NOD1
MYCBP CRLF1 CNNM1 MEX3A LMF2
IL1R2 TRIM6 TPX2 PURG PITPNM2
PDDC1 GJC2 GSE1 SSTR4 FDX1L
NUP62 ADAMTS12 DNAJC18 TNNI2 ZMIZ2
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ACOT11 CRK TGFA BRD1 VPS33A
RNF168 KDM1A PDIA6 IL27RA JMJD8
DARS KIF20A TRPM5 FRMD4A ATR
FAM53B NQO1 YRDC XYLT2 SYMPK
GPX7 MLF2 DPYD MYLK EXTL3
CLEC7A PKP4 SLC41A2 SHFM1 TRMT61A
ASNSD1 PIP4K2C CLIC4 FANCE BMP7
FBXW2 RNF5 PIWIL2 DDX52 PSMB10
EXOC6 AP3S2 SETD7 COL5A1 MRPS34
LYRM5 ZNHIT6 CSF3 CENPE MTG1
PRKAR2A RTN2 PPP1R15A EXOSC3 PNN
MRPL46 CD2 FBXL20 CLK3 RRP15
TXNL4B SPAG1 KCNE3 SORT1 NADSYN1
PITPNM1 SCN8A RTP3 GPATCH2 RCBTB2
DRAP1 BTBD10 SIRT4 FAM83B MAP3K14
UBQLN4 MAGI2 APOL6 PRKCZ BPGM
TFPI2 NEK2 STEAP2 DRD3 PSEN2
CASP7 LONRF1 REL KCNN4 FAM173A
FLT4 FMNL2 LYN ADCY3 ZMYM5
FUNDC1 ENG PADI2 CIB3 TXNL4A
MFSD1 UBE2Q2 TPST2 BSPRY DCAF4
BLMH SPATA17 IRF9 PARD3B AKAP8
FSD2 HBEGF CYTIP ZSCAN2 GTF3C4
C5AR1 NTSR1 GJA8 TCERG1L LTV1
PAFAH2 MEX3B PIK3IP1 IRF6 DYNLL2
GRHPR NUPR1 NCF1 PGAM2 SDHAF1
FAM120A JMY LEPROTL1 GEMIN5 RNF2
ZDHHC3 SMOX TRAM1 ZFP41 OSGEP
KCTD17 METRNL SMCR7 MCPH1 BET1L
HDAC8 SORBS3 SH3GL3 CCDC66 GSTT2
PMPCB RANBP1 MID1 BCAR1 NDUFB3
MAOA TOX4 KIF11 SLITRK5 RNF115
ESYT2 GABRD NAALAD2 SERPINA9 NPM3
RMND5B BZW2 CASC4 SLC18A2 SPA17
SMPD2 NEFL NTN3 TACC2 SLC7A6OS
ITGB1BP1 HAUS6 PTCH1 CLEC12B SLC46A1
PLEKHG6 NOS1 MEGF11 B3GALT2 IP6K1
FAM13B MED21 SLC16A1 MYOCD CLPB
DET1 HESX1 KRT81 EDNRA LRRC25
SRM SNRNP200 GIGYF1 FOLR2 LYSMD1
GUK1 FAM110A UNC13A PSMC6 PFAS
CRTAP FANCL PLOD2 MMP9 DEF8
GATC KAZALD1 ELFN2 HECTD2 TRDMT1
AGPAT1 KAZALD1 GATAD2B DNMT3A GPR107
ITPA GYS1 HS3ST3B1 HOMER3 FANCA
COQ3 PDLIM4 SPTY2D1 RBBP5 OPA3
SERTAD1 MGST3 COPS7B F11 KLHL18
ZCWPW1 GABARAPL2 EXOC6B IGFBP2 IFT57
NAT10 ARHGEF10 USP43 BEND7 PPP1R9B
GUK1 IKZF1 LOX STAT2 CDC42EP2
B3GNT9 CORO2A DOCK3 GRB14 RNF214
ATP5S SPC25 EML4 UTP11L STARD4
PRR15 FAM198B SH2B2 AK1 COX17
FASTKD5 RMI1 ZCCHC18 TELO2 CHDH
MRPL44 TPI1 HEYL PCNT WHAMM
PEX3 CREB3L2 GMCL1 NGDN PODXL
BRI3 FIGNL1 ZSWIM6 DDX47 FOXP2
TMPRSS2 KLHDC9 UGCG SDF2L1 DHX58
OXSR1 CCDC137 IQGAP2 N6AMT2 SLC12A8
PDE7A AQP6 KCNJ3 CYB5R1 GLIPR1
ARPP19 RNF112 HEATR5A ADAMTS9 BRCC3
SHISA2 ADAMTSL1 PIM1 GALE ALG14
XRCC1 GPR21 YPEL2 NUP160 DDX28
TEAD3 CENPK TRIM72 LRRC63 BTBD9
VPS35 SLC4A9 EBF1 NDUFAB1 BTBD9
IGFBP5 COL22A1 DNMT3B DYSF PDGFRA
FZD1 CBX1 CLASP2 ATG2B JARID2
STX12 CLDN5 SLC10A7 SLC10A2 HIPK2
PCYOX1 KLHL35 RPS19 PPAP2C HIPK2
CRYL1 TBC1D15 SETDB2 CCDC39 GFOD1
STARD3NL SOBP ESF1 ATP1B2 PCOLCE2
PRKAR2A SLC45A3 EGFR TMEM25 GCN1L1
NUCKS1 ALX3 VEZF1 PMS1 YLPM1
DHRS1 POFUT2 ENPP3 FDX1 PPID
WDR82 RGS5 FBN1 SBDS ZFYVE19
PLK3 DOK2 ATG4C WBP5 ACSS2
FMO2 AGR2 ATG4C SLC9A1 TMEM119
AAAS TSNAXIP1 DCBLD2 CCDC124 SRGAP2
PER1 SPINT1 E2F8 TFF1 HEATR3
TNFRSF11A GP2 XAF1 UNK KLHL12
TNFRSF11A RASGRF2 FGD6 WDR75 CEBPZ
TTF2 NFKBIL1 TET2 SCRN3 ST8SIA3
PLEKHO2 GTPBP6 RFX7 RPF2 MRPL50
CBFA2T2 GTF2E2 SPG21 POLR2J DYNLT3
CD207 KAT2A NUDT7 POLR2J GTF2H1
HCN3 TMEM179 RTN4RL1 UNC80 PWP1
TOP1MT IL20RB COX7B METTL1 KLF2
MAMDC2 DBN1 TTR ZBTB45 ANAPC4
GFPT2 ATG7 GNG7 TRIM26 MRP63
CRIP1 SGSM3 LRRN2 GTF3C6 TCTEX1D2
NPDC1 SHF LDLRAD1 DNAJC1 EFNA5
LMF1 PEX10 RPL35A COMTD1 ZFAND2B
ABCG1 EML1 HSD17B2 HSBP1 GFER
TLR2 ZDHHC24 FBP1 NDUFS4 CHCHD6
TMEM176B PORCN GPSM3 PCDH18 GATAD2A
RHOQ IL17B DNM2 SUCNR1 TAF11
FAM96A RABEPK NOS1AP SYT8 DGCR6
RASGRP1 GTPBP3 ADRBK2 IFI44 SNUPN
PCYOX1 LIN7B NRCAM KIF21B BDH1
YIPF1 RELB WDHD1 TGM2 MON1A
SDR39U1 LPIN1 WDHD1 SLC39A3 TBC1D7
GPAM CCDC88B PRG3 DYRK3 ARL4A
EFTUD1 FADS2 TMEM200C TDRD12 NPEPL1
RDH10 DIO2 MIP C8B WDR53
ITGB7 VWF DLGAP1 RFC2 TUBA4A
MTSS1 SYNPO HMBOX1 ADCK5 PWP1
PARP1 GPR25 ANO4 PNKP ABCB6
ATP6V0A4 TRABD SLC22A14 ABCC10 TRIM11
RMND5A E4F1 TCTN1 ADPRHL2 PPCS
ADAL PRPH TCTN1 MRPL36 VPS4A
DPY19L4 GHRH COL4A3 MINA NENF
DPY19L4 CREG2 KIF21A MAP3K4 UBR2
NCAPG GKAP1 TMEM108 TBC1D17 AQP8
CCNB1IP1 GNAZ GNMT PIK3R4 CCAR1
HOPX WARS2 PDCD1 ALKBH6 GRASP
CIT ADAMTSL1 GRM7 DNTTIP1 LEO1
LPIN3 BMP3 CLSTN1 ANKRD13B CLNS1A
MOGAT1 CAPG MLLT10 GPS2 DTWD1
F8 ARHGEF10 MLLT10 GFRA2 MRPS17
SLC25A32 LY9 IL22RA2 MAN2A2 MRPS22
FANCI HOXA9 PDGFRL XRCC6BP1 SCFD1
UNC5B TNFRSF8 EHF OCIAD1 SRA1
GFAP FAM109B GSX1 GREM2 MRPL35
CPA5 CPA4 ERAL1 SIVA1 PSMD1
ITGAL MPL MLC1 ADH4 PTPMT1
MFNG SFXN5 ABCA13 OGFRL1 TPST1
FBXO11 CARD11 ESRP1 URB2 THTPA
FGF4 PRKRIP1 GRID1 HOXB5 MRPL22
SLAMF9 OTOA NEFM TBXAS1 NUDT9
TEKT5 SYNGAP1 COL24A1 TXNDC2 ZFYVE20
ARHGAP30 SEZ6L2 APLN RGS10 NT5C
EGR2 CYTH1 GPR113 ESRP2 ATPAF2
DGKA SLC29A3 SLC44A1 MORN4 ARMCX6
ARHGEF6 RHOF SLC44A1 TRIM60 RRAGC
ABCA6 UNC13D WHSC1L1 DCAF17 RDH14
HSPB8 BIRC5 CACNG4 SPATS1 TMEM86A
CTF1 MRPS26 MDGA1 MEIS1 GSTA3
ESPN MEF2D NELL1 SETDB2 IFFO2
OSBPL7 CLEC3B EYA4 MYH4 HSD17B10
CXCL13 LYNX1 TANC2 ZMAT4 MBL2
LYSMD3 IFT74 ZMYND8 SYT12 FRAT1
TMEM184C MICALL2 RFTN2 PDS5A PPWD1
DNAJC9 ADNP PAX1 NEURL2 IGF2
NFU1 SLC25A19 CCDC153 PRR15L TCOF1
IPPK ARMC6 APH1B SRCRB4D BRD8
RAE1 DDX51 IQCH BCLAF1 SLC27A5
FRMD8 LIG1 TMEM52 FHAD1 MSH3
ORAOV1 CGNL1 SHD MRPL18 RNF122
APOOL KIF5A MZF1 TMEM39A NDUFA6
NPAT SKAP1 MCRS1 TMEM126B POLH
NUMB SIGLEC1 AKAP5 WDR12 POLH
FLRT3 PNMA3 PROKR2 E2F5 EAF2
COPB1 SHISA9 AFAP1L1 YAP1 PDHA1
B4GALT5 KCNA7 NKD1 WRNIP1 SEPW1
AKAP11 CRISPLD2 DNAJC18 PGGT1B AANAT
SLC29A2 ASB11 ENTPD2 SERAC1 SAMD10
PLCL1 ZSWIM5 CHRNA4 MGAT1 VSX1
PRR24 CD320 TM4SF5 PQLC2 ZFYVE16
PPIF GLB1L3 TNFAIP8 AARS ATG12
POGK GABRE MMP2 TRIB3 MCEE
ASPH MYOM1 OAS3 SETD1A ZNHIT3
GEN1 ADAM2 WISP1 WBP2 SAMD9L
ATP1A2 GMPS YDJC CARS CHMP2A
ARHGAP20 HMOX1 OSBPL6 IWS1 LSM3
EEF2K PIP4K2C SLMAP FUS LSM3
LMTK3 PRSS36 NPR3 NCK2 APOC4
PRR12 ATOX1 IL18R1 MAML1 TMEM40
DLX1 FAM151A ISG15 JTB B3GNT7
RPS6KA2 SBK2 FAM20B SYVN1 FAM3B
SHBG RAMP1 COL27A1 DTX2 TUBA8
PLXNA3 B9D2 GLI1 NME4 MBNL3
FKBP14 POLR3GL SGCD MINK1 TIMM8B
PPP2R2D KLK4 LSM6 MOSPD3 UBR7
FBXO40 NOXO1 IGSF10 ASAP2 PRM3
KCNIP4 KISS1R HMX2 DNM1L VSIG10L
ECM1 PAFAH2 OAS2 STK25 ZBTB3
IL10 C1QTNF5 DNMT1 ACIN1 C2CD4B
TRIM37 FAR1 RHOD FXR2 VWA5B2
NUDT13 CCDC60 GRB10 TSPAN33 CARD6
RNMTL1 UBL4B ADRA1D SLC35B3 SLC37A2
KLHL34 CCNE1 NAV2 TTC14 SCN3A
CHRNA2 DHFR LRRC49 TGFBI CR2
DMBT1 MAPK7 LRRC48 ERBB4 CCDC104
TMPRSS3 NCAN CSF1 SKIV2L2 VAX2
GDPD3 ANXA10 HINT1 DAXX EFEMP1
ARSK LEP GALNT7 GTF2H4 PPIL1
HDHD2 LAIR1 LPCAT2 TTL DSTYK
MAMDC4 AKAP1 ZFP57 COLEC12 KDR
PPM1F PMFBP1 MYCN VIM MTNR1A
MAPK14 GNG4 E2F1 MED12 ARHGAP24
FAHD1 UTF1 SUV39H1 RAB11FIP5 GINS4
IDH3B AIF1L GPR39 SOS1 ANXA1
TMEM115 CCDC85C IL16 ERCC3 NR1H3
UAP1L1 CRHR1 IBSP QRSL1 SEMA3C
OTUB2 CDH24 VIPR2 IKBIP MMACHC
GRIN3A SYNPO CXCR1 PRPF18 CD93
ID3 IL27 GPRIN2 IFT52 PARL
SPEF2 ALOX15 ERBB3 MRPL1 PYCRL
LRRC56 PTPRCAP KRT34 PSMA4 SLC6A19
SYT9 WFDC11 LCT PSTK LLGL1
APOA2 RAMP3 DAPK3 SYNCRIP B3GNT4
ITIH1 NTSR2 SOX14 CHAC2 TTC37
HSPE1 COL9A2 CCDC65 TUBB2A NEK9
ANGPTL4 RECQL4 RSPO1 UGCG DDX6
RPL3 NUDT11 IL13RA2 IRAK1 MRPL16
SALL2 KRT35 TPPP3 DYNLRB1 PTDSS1
KIF26A ACVRL1 LGALS12 BIRC2 NR1I3
RPS8 ETV3L FAM170A USP24 PEX14
SNAI1 FAM155A AMH SC5D EIF4E2
DNAJB5 CHD5 NDUFA1 ZCCHC6 AP4B1
PHLDB3 IQUB CEND1 RPS6KB1 DDX27
CR2 ENTPD1 CDCA8 GGH LAMB3
ND6 CTNNA2 SOX1 ZBTB1 ITIH4
RPS9 PEX19 TNXB PARP9 NUDT16
F5 AP3S2 TNXB USP12 ART4
SEPHS1 LTK TMEM89 TMTC2 PEX11A
CDKAL1 HNF1B IL22RA1 SPATA13 TIMM13
CDC7 UPP1 PGLYRP3 CPE ACTR8
NDUFA7 RND2 SFRP2 BAG5 STX17
COX6C MYO1B EBI3 DALRD3 EBNA1BP2
FKBP2 TACC3 LYZL6 PDGFC RELA
TTC39C SLC38A7 IL1RL2 FAM131A GGCX
IGFBP7 TPI1 DUSP18 ARAP3 ANKRD39
RWDD2A TBRG4 FAM65B BTBD11 TMEM186
TMEM143 ARFGAP3 EBF4 NAA25 RNASEH1
TOMM22 DRD4 TSKS LILRA5 ASAH2
OPHN1 PMM1 PLB1 ZYG11A SMOC1
NDUFC1 PREB MAB21L1 PON2 MRM1
PXMP2 DUT TDRD12 PTHLH TSSC4
RAD18 JPH1 NTRK3 FIG4 TIRAP
RBM12 ZBTB22 ERC2 BCAR1 TRMU
FAM160B1 ALKBH1 GPR162 PIGG RUNDC1
CD2AP SND1 FCAMR MAGI1 PWP2
TMEM64 PTX3 LNX1 PLEKHH1 SLU7
PIK3C3 FGD1 HSPB9 TBC1D2 TMED1
PEX26 NOXA1 NOX4 FBLIM1 SERF2
CCDC77 RASSF2 ALDH1A2 GMDS DNPEP
ACTA1 PDZRN4 CCDC84 TMEM81 GLYCTK
CYP8B1 DLD CLDN9 PDE8A BAG1
MAT2A ZFYVE9 NDC80 PAN3 XPA
NDOR1 PYCARD FAM193A LOXL4 ZBTB24
LAPTM4A GRK6 SPNS3 SPSB3 FAM195A
COX16 MCM8 LEFTY2 NPW ZW10
NEUROG1 EXOSC10 FILIP1 COL6A1 TTPAL
TDGF1 APEX2 CALY MYRIP NDUFV3
HIST2H2AC PRKD2 PRIMA1 RAB36 ACBD6
SCAF1 FAM160A2 TRPM3 NME1 ZFYVE27
POLR2A SNRPF ARHGEF10L CYP1A2 NDUFAF4
GFRA4 HAT1 PLD4 THNSL2 COLEC11
ATCAY CD3E NTNG2 SOCS3 MMAA
CC2D2B FCHSD1 SLITRK1 USPL1 ZC3H12D
PPP1R3D MFSD4 ENHO ERGIC2 LYAR
DGKH LRRC6 CRYBB3 RBP1 UNKL
GPN1 LRFN2 DNASE1L2 ARAF LPAR1
RRM1 NMNAT1 GPR171 SLC4A2 CHRNB2
ANKRD32 L3MBTL2 GBF1 GRB7 TAGLN
OOEP CCRL2 DLL3 AP4M1 CTTN
LRRC40 YIPF7 HAPLN2 BCR CYB561D2
KCTD6 GSG1 WISP3 GMEB2 DPH3
DNA2 CDKL5 AHI1 ZBTB17 SLC25A44
ALKBH8 WDR7 RPP25 NADSYN1 ACYP2
LRRC8B ABCC8 ENKUR CSTF2T AHRR
RECQL WNT1 APCDD1 UBA7 ARMC7
PDZK1IP1 PGLYRP1 VGLL4 CCDC86 MRPL49
SLC15A1 GJA4 KCNH2 ENPP2 OXNAD1
PPAP2B PELO HS3ST3B1 CTDP1 LCP1
AMN1 SIX1 GIPC2 ABL2 POLR2G
IL11 RASD2 FLYWCH2 UQCC FAM185A
QDPR KRT4 FABP5 SH2D4A UFC1
SLC25A24 SLC25A41 FABP12 APEH ACAD9
MXD1 CLDN7 BSND AMPD2 LZIC
FRY ADAM18 S100B ABCC6 NUDT2
NFIL3 TG CHST8 DGKQ LSM10
FRAT2 CTXN1 RHBDL3 PKDCC GMPPB
HOXD3 LRRTM2 MRPS28 TAGAP LRRC45
NR0B2 GAA TCF19 MGAM SDCCAG3
HECA LTB HTRA3 CREB3L3 CRYGN
FAM110C LIPI HSPB1 LMNA SPATA24
BCL6 NAIF1 COBL PYGO2 PIGQ
ITPRIP TMEM173 DYNC2LI1 DAPK2 SIX5
ULK1 TRPM2 INPP5F RNF114 EXOSC9
NR1H4 PLAC9 FBXO32 UNC13B TBX3
PXK SSPN CSAD SLC9A8 EXOSC2
CEBPB FGFR3 TMCO6 OSGIN1 NRAP
DDIT4 THAP7 HN1L ABCC6 TIPIN
RPS16 CALML3 ALS2 TRAPPC2L POLR2L
RPL32 CELSR3 SENP2 SLC35B1 MAB21L2
GRPEL2 SSNA1 SENP2 PHF1 FGFR1OP2
IL21R WNT7A CRTC3 ENPP5 DPM3
RHEBL1 KIF24 MECOM TMEM180 MRPS18C
BIK MXRA7 DERL3 RBM5 RPL27A
GJB2 STIP1 MYO7B B4GALT4 SNAPC5
HIST1H1B SMYD3 KCNRG MRPL32 C1QTNF7
RNF144B CAMK2A ESYT1 SETD4 CDC26
NRXN2 KCNA6 CPNE2 HGS CBR1
ANXA13 KRT16 FHL2 ATHL1 NDUFS6
ARGLU1 GUCA1B KCNK10 ARL6IP4 MRPL24
FMR1 PLXNA1 ODF4 TAX1BP1 UCK1
JUN DNM1 RANBP17 RAF1 PROC
HIPK3 PEX6 ANKRD29 BCL2L2 EBP
LGR4 MED25 CLASP2 TNFAIP8L1 PKP3
PYGM ANK1 SPATA22 GOLGB1 NDRG2
IGF2 GLIS1 ID2 FBXL2 DGKD
POU2AF1 MAPK4 C1D SFMBT1 PSMC1
EPHX3 SLC1A6 OSR2 TPR EXOSC1
GRIN2D ANKRD33 RGS9BP AIMP1 ATG12
COX6A2 GGA1 OTOS UBQLN1 PPIH
SF3A2 VEZT CD80 UVRAG MTERFD3
HS2ST1 OLAH RADIL PHF14 NSMCE2
AASDHPPT ARRB1 FLNC FBXL21 ECH1
FXYD1 WFDC8 SYNC UTP3 PRODH
OTOF ALMS1 NUAK1 OSMR RUVBL1
PHOX2A CPT1A LRP3 SLC23A2 GPATCH4
THEM5 NPHS1 CYTH2 AP3B1 CCNJ
NDUFB4 TNK1 FLRT1 PTPN23 MRPS18B
ITM2B TRAF6 EPN3 VPS41 MRPS25
HIST1H1C MTRF1 WIF1 ING4 HSPA4
TRA2B GPRC5A ATE1 ERLEC1 LETM1
FAM162A EPS8L2 DZIP1L MFN1 GDAP2
RHOBTB1 SLC38A10 SAMD3 MMS19 DNAJC2
VAPA FLYWCH1 OXTR MTMR3 MCTS1
ARL2BP APLNR IRAK3 UBXN1 PMVK
PIGA UPK2 LRRC17 DOT1L RANBP3L
HERC3 NPHS1 ASCL2 BNIP1 BEND3
BTBD6 TTLL3 RAB3B UHRF1BP1L SENP5
HOXA3 IL5RA TRPM8 RPL22L1 SENP5
LMNB1 PAX2 FRMD7 EEA1 SLC30A3
TMEM97 NLRC3 ARMC8 SGPL1 NUDT1
ERH NLRC5 CCL19 CLDN1 LRWD1
PPP6C ATP2A3 SCARA3 AHCYL2 KIF9
TMEM14A SYCN MIER2 STXBP5 TNFSF13B
HMGB3 PDE11A RNF207 CCNT1 ANGPTL6
PCNP LAX1 RRAS ERG PHRF1
PAICS FAM83A NUP210L KLKB1 SENP6
RBM45 SSBP2 GCOM1 TTC30B COMMD1
IMPA1 TMEM54 CCDC88C DFFB HMGCS1
SSR1 BRS3 CRYBA2 LRRC3 ZC3H8
LSM12 TFF2 SEC23B LRAT SURF2
EXOC5 HOXA1 BCL7B ASB13 UNC5A
PLK2 OSM BACH2 ECSCR PDCD11
ARG1 NCKAP5L MMP14 BPTF DHX37
RIBC2 PGAP3 THBS2 BCL3 SRPX2
DTL DCAF15 PCDH7 STOML1 SAP30BP
FBXL18 PLA2G5 STX11 BRD7 USP31
KCMF1 CD101 FAM46B MST1 LYG1
PLAG1 CASZ1 RAB20 PBX2 RSBN1L
WASF1 ODF3L2 SUV420H2 ARVCF SNRPB2
MSR1 CPT1A SESN3 ERCC2 TERT
RAB8B UBXN11 LGI4 NANS ZSCAN20
SORL1 HAUS8 SPTLC2 PMPCA CWC15
ZBTB4 GLIPR2 BBS4 FAR2 SEC24A
KLF6 PLA2G4D METTL8 DDRGK1 KLHL25
GC KLK9 SEPSECS TNFAIP8L1 DDX55
ZBTB10 NCOR2 KRT31 PCMTD2 TMEM5
CNDP1 CARD10 LCK PRG4 CCDC93
RNF182 SDCCAG8 SOX12 BRI3BP HSPH1
MCTP2 MAD2L1BP MYBL2 SLC25A45 GAR1
ANKRD37 WDR78 ARHGAP8 FNTA HIP1R
VASN TSHR DENND4C LRRC57 PIM2
SEC63 PHF19 ADCY10 ERBB4 SSU72
FBXO5 PCDHGA5 STRC SLC22A7 TGM1
ATL2 CORT ADRA2C CAMK1D LSMD1
LEAP2 FBXL15 P2RX5 ITFG2 FAM32A
PEX13 CNTROB DSCR3 PLD6 SFT2D2
ZC3H6 IL24 TLX1 RER1 TOMM40L
CAMK2N2 CDC42SE1 KCNK16 BDP1 MGA
ARF6 FXYD7 RGS6 NBN HARS2
PPP4C LMOD3 DUSP14 SNRPD1 PPP2R2D
EIF3I EFHC1 SH3TC2 POP4 SIN3B
ACLY CMA1 FOXP3 NKTR ANKS3
RBM3 CPSF4 SLC36A3 CCDC59 VTI1B
MDM2 CTLA4 ATP6V1B1 SH2D3C COMMD4
RRM2 ADAM12 TTC16 NSMAF PRRG3
COX7A2L TBATA TOP3A ANKRD16 SLC16A14
PPTC7 CDH12 ADAMTS3 AP3M2 DPT
IFNGR2 SCML2 ERP27 MTERFD2 BACE1
SMPDL3A TRIM36 SPRN SLC35A1 MRPL40
ADIPOR1 CAPN3 APBA2 HSPA4L CCT6B
LYPLA1 FAIM2 FBLN2 RDH11 CD3EAP
TMBIM4 MYO1F OMP USP48 GMFG
ZMAT3 GULP1 EOMES RBM18 NPVF
APOB RASL12 C1QTNF3 MANF IYD
GPC3 SCG3 WNK4 SNX13 SMTNL2
SF1 CDK15 LRRC2 NCOA6 KCNJ8
PRDX1 CHM TRIM9 PHIP RRP9
YIPF5 PTPN12 GJD4 UFSP2 TACO1
UGDH ERN1 SLC13A5 GPKOW MFSD9
CNN3 DUSP11 PMS2 WDR81 S1PR3
YWHAH PIK3AP1 EFNA3 CTSS TIMM17A
FEM1A SREBF2 SPIRE1 E2F6 MRPL55
NUTF2 SLC7A1 SDCBP2 SMC6 DCAF13
CDKAL1 TMEM87B ARMCX3 IPO9 NOP16
ALKBH5 ICAM5 ACAD8 GOSR1 FAM111A
HIST1H2BC GRIN2A ESYT3 NUBP1 RARS2
OSTC KCNH4 MOV10 SLC2A8 ZFYVE21
SIK1 ZBTB26 TESC PPAPDC2 LIPE
MEX3D ZBTB26 IL17RC EIF5B RAD1
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SYCE1L SREBF2 TMED3 PYROXD2 NICN1
NAGA OTUD7B GPHA2 CDC40 RPP40
SNRPN SRGAP1 DTX3 GGNBP2 NGB
ROCK1 ALG9 FDPS GIGYF2 PHAX
KLF11 RSL24D1 ZFYVE1 RHEB PHAX
WDR70 ZFAND1 PLEKHG5 SLC7A6OS ACSL6
CAPZA2 GRHL3 MDC1 ITGA3 CD200R1
KLF3 PAM GPRC5B SLC26A11 MEA1
BNIP3L TCF20 ATRNL1 DDX58 CHTF18
TULP4 SPATA18 CABIN1 SELK CYYR1
HNRNPF DCAF7 RFC3 MPP1 LRRC47
BNIP3 SLAMF7 CFD PTS MPV17L2
ARMC1 MED13 FEZ1 SEC11C MDP1
KBTBD7 HIPK1 RGP1 CEP72 BID
HIST1H1E GSC2 KIF2C RILPL2 EIF4E2
HPN SUMO3 SNX20 SLC3A1 MORN2
MARCKSL1 GNG4 TMEM121 KDM4C DDX19A
ANXA7 HES2 SNX20 TIMD4 FGFBP3
DCK SNX22 SNX20 AARS2 TULP1
GALNT1 PCK2 CHAF1A ENOX2 RIOK2
SUPV3L1 WSCD1 FUT2 MRPL52 MICAL2
EIF1B MCOLN2 NKD1 RNF215 MRPL9
ACBD3 TPD52 PTPN13 TMEM136 STRA13
SUMO2 ZBTB46 SEC22A DND1 ENO3
TMEM33 CACNG6 CYP20A1 ACP5 COG8
ZHX1 SIAH2 CYP20A1 LDB2 GPN2
MAPK1IP1L PNCK CYP20A1 GDF2 LYSMD4
TMEM33 RCOR2 NTRK1 COL5A3 NLN
CALU GTF2IRD2 CRAMP1L DHRS7B SLC25A12
NUDT3 TXNDC9 LRRC39 EME1 ZNHIT2
CHRAC1 MYBPC1 CTU2 MRPL17 COG8
GATA6 STXBP4 SLC30A4 APBB2 NES
PTP4A2 KCTD18 PTCH1 F13B DTX1
PAQR9 KCNC1 KATNAL2 ITCH ATG3
HNRNPK PDE3A RGS6 HFE TIGD3
ROCK2 TSPAN9 SLC35F3 THEM4 POLR1E
CHIC2 BTRC CASD1 PSMA1 RASL10B
TNKS2 BCAS1 DDX5 LXN METTL6
DNAJB6 CDH18 IGFBP3 DAB2 POLR3H
GATAD2A SPATA2L CHD4 STARD8 N6AMT1
MPV17L GIP TNPO1 CSRP2 TATDN1
DOCK1 GALNT14 TRIP12 DLG5 DHX34
KRAS APBB1IP RER1 SLC2A1 MFSD3
RND1 PLEKHG2 OTUD5 FUNDC2 ARL16
NPC2 PNMT INPPL1 SLC25A16 WNT2
HK2 PRAM1 GTF2IRD1 FEM1B SFTPD
CASKIN1 CNFN ITGB5 SNRPD3 SYP
ATF6 CCDC42B PLD2 CHSY1 SYTL4
MTPN COLQ PACSIN2 PTGS1 PRDM1
KLF6 FOXN1 SEC16A HABP2 GDF9
GAPDH NR1H2 CTPS2 SLC25A28 TNFAIP8L3
MBTPS1 SPATA2 SLC3A2 EDEM1 MYF5
FYN AQP3 PIGS TEX10 NTF3
ARID1A YARS HNRNPA2B1 CXCL16 OSBPL1A
HELZ MAPK8IP1 FAM168B RNF123 JAKMIP3
ADAR FSTL3 ACSL5 SLC39A13 CCNA1
JUND BANP HNRNPA0 DOM3Z CMC1
GPR157 STAT6 SERPINF2 TMEM42 TBKBP1
CDKN1B GALNT10 PLXNB1 SIRPA IFNK
BTG1 ERAS CD2BP2 BLM UNC80
ERRFI1 KRT9 MLYCD MON1B PCDH8
OVOL2 P2RX3 TTC4 REEP5 PDZRN3
LAMP2 CSF2RA TOE1 MCCC1 STX1B
CDK17 C2CD4C AMACR SIRT5 FAM63A
AK3 HRC CHDH METTL5 DCAF10
UTRN HTR1D LY6E SMC1A LYPD6B
PDE8B RHOV ASCC2 MND1 HOXA6
ATF2 FGF11 GPX2 CDKN2D TEKT1
CDC42EP4 HRH3 APOA1 PPP4R4 ACTL7B
RPRD2 RPL21 COG4 RTEL1 PARVB
MGAT2 SMARCE1 UBTF OPA3 ZBP1
NRIP1 RBPJL CS UBQLN2 SIX3
SET MPHOSPH6 AP1B1 DTNBP1 TECRL
XPR1 LMX1B DPP3 KRBA1 FAM26E
ELF2 IL2RA RNF40 HMG20B ARHGDIB
SOX9 EVPL P4HA2 SASH3 PRSS42
BCL10 ART5 SGTA AMIGO1 KRT26
POGZ CADPS ZDHHC18 OPA3 GRIN3B
RNF149 RHOV HYAL1 TMEM64 CCDC116
CEP170 MNS1 SHKBP1 CFB
CSNK1G2 RAB27B GNB2 RHOU
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