
Suppl. Figure 1 

Overview graph table of overlapping differentially expressed genes (all regulated genes, 

FDR q-value: ≤0.05) between MGUS and SMM MSC (451), between MGUS and MM 

(209) and SMM and MM (253). 

 

Suppl. Figure 2. Gene set enrichment analysis (GSEA) confirmed contributed cell 

processes in MGUS, SMM and MM MSC 

Gene set enrichment analysis of a pairwise comparison between healthy and each of 

the different patient group (MGUS, SMM or MM) Gene set enrichment analysis 

confirmed a significant overlap of deregulated genes with those involved strong 

enrichment for cell processes such as hematopoiesis, cell status or osteogenesis in 

MGUS, SMM and MM MSC. For all plots, the normalized enrichment score (NES), p-

values and false discovery rate (FDR q-value) are given.   

 

Suppl. Figure 3. Gene set enrichment analysis (GSEA) of MGUS, SMM and MM MSC 

for the gene sets ribosomes, mitochondrial gene expression and apoptosis 

(A) Waterfall plots from GSEA for the signatures ribosomes (GO_RIBOSOME) and 

mitochondrial gene expression (GO_MITOCHONDRIAL GENE EXPRESSION) for 

MGUS, SMM and MM MSC contrasted to healthy (HC) are given. For all plots, the 

normalized enrichment score (NES), p-values and false discovery rate (FDR q-value) 

are given.   

(B) Waterfall plots from GSEA depicts enrichment signature for intrinsic- and extrinsic 

apoptotic signaling pathway for MGUS, SMM and MM MSC contrasted to healthy 



(HC) are given. For all plots, the normalized enrichment score (NES), p-values and 

false discovery rate (FDR q-value) are given.   

 

Suppl. Table 1 

PDF table of unique differentially expressed genes 

 in MGUS MSC (583, FDR q-value ≤0.05) within the comparison of all three MSC 

groups. 

Suppl. Table 2 

PDF table of unique differentially expressed genes in SMM MSC (513, FDR q-value 

≤0.05) within the comparison of all three MSC groups. 

Suppl. Table 3 

PDF table of unique differentially expressed genes in MM MSC (3938, FDR q-value 

p≤0.05) within the comparison of all three MSC groups. 

 



                                            MGUS vs. SMM all regulated 
HOXB7 HOXB6 UQCRFS1P1 RMRP SOCS2 HTRA3 DSCC1 SEMA3D FSCN1 DHCR7 PIP5KL1 FBRS HSP90B3P C12orf45 AC117409.1 SLC7A14 AKNA FTH1

RPS3AP5 MOCOS TBX15 RPL4P5 PIAS4 LINC02328 GPM6B FRAS1 NUDT11 SETD1A TRHDE C15orf40 WRB NPHP1 AOC3 MTA1 PTMS MT-TC

EEF1A1P5 RPS27A BTG1 ELN KDELR1 LRFN4 NDUFA11 TMEM158 GYPE MMP9 RPS13 MARCH4 PTGER4 PLRG1 IL10RA THAP1 NUDCD2 ZNF571-AS1

HOXB4 AGPAT1 ITGA5 ALDH3A2 RPL9 MBOAT7 AL122020.1 APOL3 ZBTB45 NYAP1 INTS1 CHST11 CLIP3 WDFY1 APH1B MAP3K8 CEBPA CDC37

ALDOA TNFRSF19 SETP14 HIC1 GPR78 EVI5L ANKRD1 PTPRD-AS1 HOXA-AS2 TMEM120B PSAT1 RPS18 CTNNB1 MARC1 DCTPP1 LTBP2 MAP4K3-DT TMEM14B

SHOX2 MAP7D1 DOCK10 SPRED3 PSMA1 MPPED2 EPN1 NPIPA5 SGCA PDCD1LG2 WDR24 TBX18 OTOF AC004156.1 NEK11 SCG5 HCK CRYZL1

MAB21L2 PTPRF DCLK2 NRXN3 APBA2 OSR2 RPL5P34 COL9A2 MRPL15 DOP1B EMC6 AC025164.1 NDUFB1 FAM160A1 RAC2 ETV5 PCDH19 HS6ST1

MT-TY SCRG1 AC006970.2 MYH13 ANO5 FADD FBRSL1 NCOR2 RPS15A ARHGDIA ANKRD13A TNNT3 LYPD6 ZNF664 LST1 TSC22D4 RAB9A DKK2

ZNF703 SOX11 TPM1 FAM243B NFIB ZBTB18 SH3BP1 C4orf48 INHBA SMIM7 PIGC PPP1R18 TTYH3 HNRNPA3P6 TSPAN18 CTBP1 HDAC10 CHCHD1

AC027309.2 ALDH1B1 RPS3AP26 TAPBP SOCS2-AS1 FOXCUT RPS23P8 FLI1 ZNF579 FZD8 CDC42EP3 EPHB2 CELSR1 LINC01684 PIGBOS1 GATD3B TRMT61B TLR2

RPL18AP3 GNG5 SALL1 EEF1A1P19 ENPP2 PCED1B CCNJL AL161909.1 SAMD5 MYPOP MARK4 TRABD MFSD14A OCIAD1 PTGER1 EMX2 F10 MAIP1

FKBP1C ZBTB7A LINC00900 DPH5 MAZ CD84 PRAG1 BDNF P3H4 CCSAP HEY2 LYN MINK1 ALDH2 NF2 POU2F2 CD14 TMEM201

RAB5IF PCBP1 GALM ZMYND15 RPS12 NR2F1-AS1 TRIM67 EEF1A1P6 AC099066.2 AC093890.1 S100P MSX2 AC104619.3 FOXC2 AC099560.2 ARSJ AP1S2 SF3A1

NR2F1 MTCO2P12 RPS11P5 ARHGAP1 RPL15P3 ZNF385D MTCL1 FRMD5 LTBP3 HSP90B2P SH3RF2 PHLDB1 TENM3-AS1 ARL14EP GSK3A CDK17 CDH15 SLCO2B1

AC016739.1 ADH5 RPL24P4 PARP9 STON2 TNS1 SGCG CYP19A1 HOXA5 ENGASE SLC44A3-AS1TMEM258 CXCL16 MYL6P5 AL359918.1 TMED1 ITGAM C15orf54

TFAP2A MET NACA FAM189B SERPINE1 MDH2 HSPE1 MTCO1P40 RPL31 RPS21 PPP2R3C SIRPB1 DLX4 NDNF ARHGAP23 AP2A1 SLC40A1 C1QA

HOXB3 PLPP4 MYH9 ZNF865 STRA6 MIDN TATDN3 EN1 XPNPEP2 RPS2P46 OGFRL1 LINC01629 ADAMTS12 MARVELD2 DTWD1 SMDT1 PLA2G2A

TMSB4XP4 PAX9 HOXB5 ARRB1 TLE5 PROS1 COX6A1 DCBLD1 FURIN GSTA4 SRRM1 RPL21 ADPGK SLC22A17 HADHB DECR1 CKAP4

NPM1P27 EHD2 RPS3A ZNF628 TMSB10P1 LMO3 PTPRE ADAMTS6 RPS7 HIKESHI SUMO2P1 ATXN2 CLDN23 SNHG29 PLEKHG4 TMEM184B AC020916.1

TPI1P1 PRR12 SKAP2 AC115223.1 SELENOP INMT TNXB PAK4 HIP1R OST4 ACAT1 GASK1B ANGPTL1 IDNK SERP2 WNT5B KIAA1522

IGFBPL1 AKR1C2 EIF2S2P4 ZFPM1 NTRK2 PLSCR1 PLTP LRFN3 DCHS1 ST6GAL2 SCCPDH CITED4 CBARP FPR3 SYNGR1 SS18L2 IAH1

LDHB IBSP PARP15 PTMAP5 CALR JTB FASN EPGN ZNF282 RPLP0 ECM2 RAB3A DUSP6 BAG6 AC067852.2 SCN9A GET4

COL15A1 EEF1A1P11 CACNA2D3 FOXE1 MIPEP ZC3H18 RAB11B MMP24OS PPP1R9B AC005912.1 CLCN4 LGALS3 PCID2 TEX41 GUSB SMARCA5-AS1NFIL3

MTCO1P12 CDH2 HSP90AB2P LYPD1 RPL3P4 EMB HMOX1 TBPL1 RPL14P1 ABCA13 CES1 CCDC85C DDAH1 LAMTOR4 SPI1 TPGS1 ZNF771

RASGRP1 AL590867.2 PKMP1 LIX1L SNHG25 EEF1A1P34 TLNRD1 POTEE PRDX3 TMEM255A AC026271.1 NCF4 REXO1 SIVA1 TCEAL3 ATP5F1E ABCB9

RPSA AC008038.1 ALX1 BRD4 TUSC1 EEF1A1P29 MIB2 SLC35E1 AC079949.2 STK17A AL450332.1 CUTC TLN1 SIPA1 FCER1G SNX27 TFPI2

IQCJ-SCHIP1 ATP13A2 PITX2 MGMT BCKDK TAF4 RPL7A HNRNPKP2 ITGAE AC004086.1 BAG3 RPL10 ATP5PO CAV2 Z84468.2 DOCK8 MT-TS2

RPS18P12 FYN GAS5 PPDPF GSC KRT81 EEF1A1P16 MEX3D ANAPC4 TNFRSF21 HOXA4 DHX9P1 BICRA EEF1A1P25 MLPH SPATA20P1 MAOA

PTMAP4 RPLP0P6 SLC9A7 ADAM19 SASH1 CLEC14A CAVIN1 CX3CL1 FLRT3 TRIP4 AP001000.1 KLF4 PTMAP9 TMEM14C WFS1 TUBBP1 TRIB1

HOXB2 ADGRD1 RFLNB WDR61 NKX6-1 TOR3A SLC2A12 GJA1P1 ACTB AK1 SNX9 ERICH2 NDUFB6 PMPCB CAPS PAPPA2 C1QC

APOL6 PLPPR2 MT-TL1 AC026877.1 SCAF1 TNFAIP6 TAFA5 AC011462.5 TGFBR3L MIER2 TMEM131L FCGR3A OBSCN PNMA2 ADAMTS9 SIPA1L3 PSMC6

MAB21L1 AC093849.2 PTPRD CLEC11A BCAR3 GAPDHP65 LANCL3 MPG MIR137HG TCEA1 B4GALT3 EEF1A1 CA13 KTI12 MEMO1 AC144831.1 AC009299.2

FOXD1 BMP8B TGFB1 RPL7 ATN1 MGRN1 LBH PEAR1 CHI3L1 DNAJB4 C5orf30 GMDS AC018697.1 LARS CA2 AC245100.3 SNHG15

HAND2-AS1 C11orf87 GAPDHP60 RPL39 MGAT2 ZNF668 RPL10P9 RPS8 CD274 IER5L KCNB1 C1QB EGF TOMM5 ENDOG KCNS3 EMP1

AKR1C1 CNTNAP3B PRTFDC1 HIVEP3 NUDT10 SLC16A2 SCN3A HSCB SCARF2 IFI35 ELAC1 LRRC47 PRKACA TP53TG1 FZD2 MEPCE SCAF4

AL135905.2 PRR7 AC004453.1 COL4A4 MIR99AHG MORN2 PPIAP22 RPL29P11 IRF2BP1 ADGRA2 KLHL21 PTPN6 SIM2 CNN2 ACTBP2 S100A9 STK32C

HAND2 SNRPE MAGED4B OTUD5 IL18R1 ARC ITGA3 UBALD2 ZNF414 FBXL19 ANXA1 GPR158 TRIR PI16 AL691447.2 AP3D1 CASP4

LDHAP7 AL590714.1 PIP5K1C RPL34 PSMA6 ACTN1 ST3GAL1 AGAP2-AS1 ZNF787 MRPL1 STK16 PADI2 DCLK1 NCKAP1L SEMA5A ARHGAP21 NMRAL2P

CRLS1 HNRNPCP2 RSRC1 XYLT2 RPL23A GLCCI1 PSMG2 NACC1 AC078817.1 MYH1 TBX4 RANP1 CHERP EIF3E LAMA2 OSER1-DT MCF2L

TIMP4 IVD EPPK1 RAB8A ERF DCDC1 HOXB8 NUDT3 CHCHD2P2 TRIAP1 GLDN AC113404.3 LINC01138 NLRP3 COTL1 RGS3 DBNDD1

EXTL1 ABCA2 HOXA3 PCGF2 CCDC51 SDHD AMIGO2 MAGEL2 OPCML PREX2 MGARP LRCH4 MAPK1IP1L HOXA2 ANXA2P3 PLAAT4 CASP1

AF201337.1 B3GALT2 GMIP ANXA2P2 ADARB1 RPS29 FAM222B LIMK1 AC130371.2 UBE2M MBOAT2 PRELID2 ATP1A2 LY75 PLCXD1 C8orf76 OLFM1

SMURF2P1 PIM3 PIGF TOR4A RAVER1 CAP1P2 ECHDC1 CARHSP1 UBTD1 LINC00595 PABPC3 SPRYD7 RPL13AP5 MAP3K10 C8orf33 PDCD4 ATF5

MGUS vs MM Overlap
HOXB7 AC093849.2 COL4A4 ARC MMP24OS RFX5 METTL26 CTNNB1 SLC22A17 ADAMTS9 FER1L4 AC116533.1

HOXB4 BMP8B RPL34 DCDC1 CSF1R TMEM100 KCNB1 OTOF GARNL3 BPI PAPPA2 CASP1

SHOX2 C11orf87 KYNU RPS29 MEX3D AC002401.4 CEP152 NDUFB1 TXNDC17 CA2 AC245100.3 AL691420.1

MAB21L2 CNTNAP3B PCGF2 GPM6B CX3CL1 STMN2 SLC4A2 ELL LAMTOR4 LHFPL6 FAM241B ARHGAP4

MT-TY PRR7 SOCS2 HSDL2 FGF7P8 TRH ISM1 GPSM3 IRX6 OSGEP KCNS3 SCGB3A2

ZNF703 IVD PCAT6 NDUFA11 RPS8 OLFML2A GLDN LYPD6 SIPA1 FILIP1L BLOC1S5 SHROOM2

NR2F1 B3GALT2 PSMA1 ENTPD3 HSCB ARHGDIA MGARP PARP14 TMEM14C CERNA1 VSTM2L CLCA2

TFAP2A RSPO3 ANO5 AQP1 INSC FZD8 IL17B NRN1 WDR35 PGK1 LRP10 ZC3HAV1L

HOXB3 PIM3 SOCS2-AS1 AC012349.1 UBALD2 MYPOP NDC1 MFSD14A PNMA2 NOTCH1 P2RY6 OLFM1

SLC24A3 TBX15 ENPP2 AL122020.1 CDC42EP5 AC093890.1 UNG PXDC1 ZFP42 AL691447.2 ARHGAP27 POLR2J3

TMSB4XP4 DCLK2 MAZ ANKRD1 MAGEL2 LINC00654 ABCD1 DDX60 LARS FBLIM1 STBD1 MT-TC

IGFBPL1 SALL1 RPS12 RPL5P34 LIMK1 RPS21 RPS18 TSPAN15 PILRA LAMA2 ARHGAP21 COX7C

COL15A1 LINC00900 STK32A SH3BP1 CARHSP1 CHMP1B2P TBX18 CXCL16 PI16 TNMD MIR210 DTX3L

RASGRP1 NACA STRA6 PRAG1 NUDT11 ABCA13 ADAMTS5 BST1 ADCY10P1 AFF3 PDCD4 TMEM14B

AC022034.1 HOXB5 TLE5 TRIM67 GYPE TMEM255A AC025164.1 C1QTNF1 NLRP3 TXNDC5 PTMS SAT2

HOXB2 CACNA2D3 SELENOP MOK HOXA-AS2 STK17A STYK1 KCNA1 HOXA2 MAP3K8 ZNF518B PCDH18

APOL6 ALX1 NTRK2 HSPE1 SGCA AC004086.1 TRABD ZNF710 LY75 SPPL2A WWC1 NTF3

MAB21L1 PITX2 ASPN COX6A1 NMB FAM87A P2RX5 SLC12A8 DTX4 USF2 CEBPA HS6ST1

HAND2-AS1 RFLNB MIPEP PTPRE RPS15A TCEA1 CDKN2A ATP5PO RNASE2 TSC22D4 LTC4S CHCHD1

HAND2 MT-TL1 RPL3P4 TNXB ZNF579 PADI1 LYN CA13 CANX CTBP1 HDAC10 KRT17

TLR3 PTPRD SNHG25 RAB11B BAIAP2L1 RTL8C TSPAN13 AC018697.1 AC051635.1 ALKBH2 TRMT61B SF3A1

CADM1 TGFB1 CPE MIB2 HOXA5 MYH1 SHISAL1 SLC25A1 POLD4 EMX2 TTC21A

TIMP4 PDE1A SASH1 RPL7A RPL31 PREX2 MSX2 TRIR PCDHGB4 NKD2 F10

EXTL1 PRTFDC1 NKX6-1 SLC2A12 XPNPEP2 RPS13 TMEM258 DCLK1 APH1B POU2F2 RPS19

AF201337.1 AC004453.1 NUDT10 LBH RPS7 PSAT1 LINC01629 CHERP ZNF408 FOXS1 SLC40A1

HOXB6 RSRC1 IL18R1 SCN3A HIP1R CLIC3 TMEM204 RASGRP3 RAC2 GATA6-AS1 PLA2G2A

MOCOS HOXA3 RPL23A PSMG2 DCHS1 EGLN1 CITED4 ATP1A2 PIGBOS1 FCGR2B F3

TNFRSF19 RASSF7 ADARB1 HOXB8 PCSK1N ERAP1 TASP1 AP000695.2 PTGER1 SHISA4 AC011352.3

SMOC2 GMIP RAVER1 SEMA3D RPL14P1 MARK4 PCDH9 C5orf46 NF2 CD3EAP CD320

FOXP2 PIGF HTRA3 FRAS1 PLA2G4A TSPAN11 AMZ1 PAPPA DLX3 AP2A1 COMMD4

SOX11 ELN MPPED2 TMEM158 FLRT3 HEY2 AP000695.1 AC004156.1 SLC30A2 SMDT1 NFIL3

ALDH1B1 ALDH3A2 OSR2 NPIPA5 ACTG2 BGN KLF4 PLD1 TNK2 C9orf64 EGFL7

SCARA5 NRXN3 CDKN2B TFEB ACTB CRIM1 AL591845.1 FAM160A1 ST8SIA1 TMEM184B ZNF771

STEAP4 MYH13 FOXCUT C4orf48 P2RX1 ECM2 HSPB1 ZNF664 TUB PIK3R1 TSC22D1-AS1

MTCO2P12 ZMYND15 PCED1B ASPA MZT2A GBGT1 AC004160.1 SSBP3 MYCBP2 WNT5B TFPI2

PLPP4 PARP9 NR2F1-AS1 BDNF MIR137HG CLCN4 PTPN6 NDUFA9 LYL1 SS18L2 MT-TS2

IL13RA2 KLHL13 ZNF385D FRMD5 CHI3L1 AC026271.1 GPR158 LINC01684 RIMS4 ETV6 MAOA

PAX9 LYPD1 PROS1 CYP19A1 IRF2BP1 AL450332.1 PADI2 PITPNC1 SYNGR1 SMARCA5-AS1TRIB1

PRR12 FBLN2 LMO3 ANKRD37 ZNF414 AC012462.1 C1orf162 CORO1A WDR12 TPGS1 SRBD1

IBSP MGMT INMT EN1 ZNF787 HOXA4 AC113404.3 PDE11A TMUB1 ZNF521 CZIB

IRAK3 PPDPF JTB RFLNA CTXN1 FAM229B SOX6 CHEK2 TCEAL3 ATP5F1E EMP1

FYN CLEC11A KRT81 ARHGDIB AC130371.2 NOVA1 HSD11B1 NDNF Z84468.2 CAP1 SPRY3

TMTC1 SLC9A9 CLEC14A ADAMTS6 UBTD1 SNX9 PTGER4 MARVELD2 SENCR BCL9L LMNTD2

ADGRD1 CD47 TNFAIP6 EPGN PDGFD FN3K CLIP3 CLDN14 GBP1P1 SPATA20P1 MCF2L

      SMM vs MM Overlap
HOXB7 KCNS3 WNT5B HCLS1 LINC01629 UCHL3 NKTR RPL5P34 CDC14B RAB32 DLGAP1 PRDM16-DT MROH1

TFAP2A ENC1 PTX3 RGS16 ITGA9 SASH1 RPS13 GPSM1 MYO5B SYNGR1 ZRANB3 SEL1L3 MAF

HOXB4 POU2F2 NFIL3 FAM110B NCKAP5-AS2MAZ BAIAP2 TNFRSF25 TMEM208 HPD HECW2 KIAA0895 RPL3P4

AC093849.2 CARHSP1 ADCY2 PAX9 ADGRB2 MYPOP ADAMTS9 TGFBR1 TNXB PIGF WDR45 MRGPRF HDGFL2

HOXB3 PRR7 LRRC4C PCGF2 EEF1B2 SS18L2 ZNF579 CHI3L1 IL1RL1 PIGBOS1 ISG15 CRABP2 MARK4

ADGRD1 EN1 IL20RB RPS29 CEBPA TMEM56 HOXB-AS2 GLB1L2 PSMG3 HSP90AA2P ULBP1 ARC NDUFB1

MAB21L2 PTPRD MSX2 LRIG3 DCLK1 RPS7 SMDT1 MEIS3P2 IVD FLRT3 TCTEX1D2 WNT2 CCS

HOXB2 SALL1 RFLNB MKRN3 SYNDIG1 BDNF NDNF PTPRE HCFC1 PARP9 STXBP6 STEAP3 LAYN

HOXB6 FYN OSR2 COL21A1 SIPA1 PDE5A MISP RPS21 SEPHS2 PTGER1 EPB41L3 AC011747.1 OVCH1-AS1

ALX1 IL18R1 RBM25 LIMK1 INMT USP25 LMO3 ZNF580 ZNF414 PIM3 SLC15A4 MT-TC AC005736.1

MOCOS IL26 SLC17A7 FHDC1 PTMS FRMD4B RAB11B CLCN4 LINC01684 TRIM16L CLEC14A NIPAL2 PDCD4

SOCS2-AS1 DRP2 HOXA2 BDKRB1 TMEM30B LINC00623 NUDT11 DLGAP2 ASCC1 AL450332.1 SELENOP C1orf43 MGARP

MT-TY LBH SLC47A1 TIMP4 PHLDA2 LARS ME1 CLIP3 TRIR ADAMTS6 AOX1 CDH18 MCF2L

SOCS2 HOXB-AS3 TCEA1 MAPK10 TREM1 LY75 HOXA9 OTOF CYB561D2 UBALD2 SF3A1 RABEP2 LYN

TMSB4XP4 PRR12 HOXB-AS1 HTRA3 RPL34 EPGN PPDPF FLVCR2 HDAC10 ZNRF1 TMEM14C ITPR1 NTRK2

TBX15 PITPNM3 TNFAIP6 CYP19A1 SCN3A HOXB8 ADAL CA13 RFX8 PRUNE2 ATP5F1E AL354919.2 AKAP17A

ZNF703 PLPP4 ARL4C SFRP2 RASGRP1 RNF7 SRM AP005212.2 TMEM255A MIB2 CDA PDE3B CTBP1

MAP3K8 EMILIN2 ENPP2 EVA1A TMEM158 MYHAS DAB2IP XPOT IRF2BP1 TRIM4 SEMA4D COL4A4 ODC1

B3GALT2 LINC00869 MPPED2 MARVELD2 CASP1 UBIAD1 ALDH3A2 FOXC1 PRTFDC1 IFNGR1 QRSL1 TTC39B ZFAS1

EYA4 CHRM3 SH3BP1 ZNF787 RPL7A PREX2 NMNAT1 CTHRC1 TMEM184B LYPD6B RPS18 NDUFA11 MT-TS2

NR2F1 HEY2 AC055839.2 DCDC1 RGS20 SPATA20P1 AC004156.1 ANO10 SPON1 STK17A MYL5 AC113404.3 PCED1B

PRAG1 SERTAD4-AS1IGFBPL1 KLF4 AC004453.1 CREB5 CACNA2D3 GPR158 CRADD ARHGAP21 MT-ATP8 PLXNA4

HOXA3 TRIM67 KCNB1 MAB21L1 AGTPBP1 PRPH2 MSH5 PNPLA8 AC026271.1 LINC00968 MTHFD2 CHCHD1

PAPPA2 EXTL1 NR2F1-AS1 AC010327.1 NOX4 CHL1 RPL23A MT-TF SGCA SLC2A12 AP2A1 TMEM14B

STRA6 MIR137HG COX6A1 THRB FAM160A1 ABHD5 ECM2 LRRC17 AL122020.1 LAMA2 SNX9 BZW1

HAND2-AS1 MYH13 LINC00900 NF2 TRABD ZNF771 FGL2 RPL31 PLEKHG5 ARHGDIA SLC37A3 HPCAL1

MTCO2P12 MAGEL2 NPIPA5 CXCL16 RPS15A LYPD6 SNHG25 TPGS1 CDH8 LUARIS TANK AR

BMP8B OLFM4 APH1B ALDH1B1 RAVER1 AC022415.1 TFPI2 NPR1 SNUPN AKR1A1 SPINDOC DEPP1

HOXA-AS2 FRAS1 RPS12 NKX6-1 ID2 CCDC158 SESN3 AC010326.3 ADARB1 EMP1 GPM6B PTPN6

SOX11 JTB FAT3 CADM3 SMARCA5-AS1MYH1 PSMA1 RPL14P1 ACTB DUSP1 ASB8 SPRY2

AF201337.1 STX1B GHITM CNTNAP3B PTER SLC22A17 ANKRD20A5PCEP128 RSRC1 UBTD1 MEX3D SEMA3D

LYPD1 ZMYND15 PI4KAP1 SOCS3 NUDT2 S100A6 TMEM258 TPTEP1 ANO5 TCEAL3 ZNF664 CX3CL1

LEPR IBSP CNTN1 SLC44A3 COX6C TFAP2A-AS1 TSKS IARS F10 RPL5 PPP2R3B EMX2OS

PITX2 WARS ELN FOXCUT CHERP CITED4 MITF PTGER4 EMX2 AC025164.1 GVINP1 SLC6A9

HAND2 MT-TL1 TSC22D4 EPRS LCLAT1 AC004086.1 TRIB1 SNHG7 TLE5 SCRN3 PROS1 AC080038.2

HOXB5 PSAT1 NACA SLC31A1 RNF185 TMEM108 AC093890.1 LRRK2 TSPAN31 PLIN2 USP16 PLA2G2A

MGMT HOXA5 ZNF385D FRMD5 RGCC LRATD1 ZNRD1 FGF10 HSCB CA2 ZDHHC15 AC098798.1

MAOA LRRC71 OLFM1 NRXN3 HOXA4 TMEM130 ECEL1 AC018697.1 HIP1R AL691447.2 SAFB2 AP000547.3

NMI FAM129A KRT81 DCLK2 MYLIP NUDT10 PABPN1 MAX AP006261.1 TRMT61B ENPP4 SPATS2L

PNMA2 HSPE1 COL15A1 THBD GMIP CLEC11A S100A4 MIPEP EYA1 ANKRD1 NLRP3 EPB41L5

HOXA13 TTC9 RAC2 MMP24OS XPNPEP2 CTNNB1 SHOX2 SERINC1 FZD8 PSMG2 Z84468.2 GALNT17

TGFB1 TBX18 TNFRSF19 RPS8 SLC40A1 HSPA9 PADI2 KREMEN1 SLC7A11 TMEM141 ABCA13 MFSD14A

GYPE LINC01145 AC130371.2 C4orf48 ATP1A2 LINC01956 HS6ST1 LAMTOR4 C11orf87 MYEF2 ATP5PO UGP2

APOL6 AC245100.3 PI16 SHISA2 ID2-AS1 PTGS2 GLDN LINC02432 CERS3-AS1 DCHS1 GAMT FEM1AP2
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