
CLL BPLL sMZL LPD SLL HCL HCLv IL Ctrl Total 
Total 34 6 5 3 1 3 1 2 23 78
CD19+ 3' scRNA-seq 28 5 5 1 1 1 0 1 4 46
CD19+ 5' scRNA-seq 13 5 3 2 0 3 1 2 10 39
CD19+ DNA WES 13 2 3 0 1 1 0 1 0 21
CD34+ 5' scRNA-seq 2 1 1 0 0 0 0 0 10 14
Multiple samples per individual 5 0 2 0 0 0 0 0 0 7

CLL: Chronic Lymphocytic Leukemia
BPLL: B-Prolymphocytic Leukemia
MZL: Marginal Zone Lymphoma
SLL: Small Lymphocytic Leukemia
Ctrl: Control
IL: Intermittent Lymphocytosis
scRNA-seq: Single-cell RNA-sequencing
WES: Whole Exome sequencing



Sample Patient Diagnosis Age Years lymphocytosis Lymphocyte # (K/ul) Splenomegaly Treatment Prolymphocyte count CD5 CD23 FMC7 CD200 CD19 CD20 CD22 CD79b CD43 CD10 CD103 CD11c CD25 SHM main clone CNV 
T3 T3 BPLL 75 0 50* Yes Ibrutinib > 55% - - + - + + + - - - 1 del8, del17
T4 T4 CLL 84 3 45 No No (today - treated) + + + 4 tri12
T5 T5 CLL 74 22 110 No No + + + no_data del17
T10_b T9 sMZL_no_lymphocytosis 67 No normal Yes No + + 10, 11 no
T10_a T10 CLL 70 3 7 No No + + + + Low Dim no_data tri12
T10_b T10 CLL 72 5 200 No No + + + + Low Dim no_data tri12
T10_c T10 CLL 74 7 20 No Ibrutinib + + + + Low Dim no_data tri12
T10_d T10 CLL 76 10 1 No Duvelisib + + + + Low Dim no_data tri12
T11 T11 CLL 86 7 NA No Ibrutinib + + + no_data del11
T13 T13 LPD 75 19 5 No No - - + + + + + + no_data del17
T14 T14 CLL 53 5 19 No No, IVIG 38% in 2017 + + + + + + Dim + 0 tri12, del17
T15 T15 CLL 69 13 220 Yes Obinutuzumab + + - + + + no_data no
T16 T16 CLL 88 2 34 No No 15% + + - + + + + - - no_data no
T17 T17 CLL 62 11 NA No No + + + no_data no
T18 T18 CLL 53 0 no
T19 T19 CLL 67 + + no_data no
T20 T20 sMZL_lymphocytosis 72 4 18 Yes No - + + - + + + + 17 tri12, tri18
T22 T22 CLL 62 41 No + + + + + no_data no
T23 T23 sMZL_lymphocytosis 84 2 28.2 Yes No, now - retuximab - - + - no_data del8, del17
T24 T24 BPLL 62 127 Yes CHOP-R + Campath Present, not quantified - - + + + Bright 16, 19 tri12
T25 T25 BPLL 75 52 Yes acalabrutininb > 50% + + + + + + 11 complex
T26 T26 CLL 72 No no_data tri12
T28_a T28 CLL 53 4 NA Yes No no_data no
T28_b T28 CLL 61 12 67 Yes Ibrutinib no_data no
T29 T29 CLL 51 4 14.5 Yes No 11 no
T30_a T30 CLL 43 2 93 No No + + + no_data no
T30_b T30 CLL 47 6 11 Yes Acalabrutinib + + + no_data no
T31 T31 CLL 47 no_data no
T32 T32 BPLL 2 70 Yes Retuximab + Venetoclax 50% + + + + + + no_data del17, amp15
T36 T36 CLL 2019 41* Prednisone No + + + 0 no
T37 T37 CLL 66 24 15 Yes No + + + no_data no
T38 T38 sMZL_lymphocytosis 64 4 40 Yes No No - + + - + + + 0 no
T41 T41 IL 85 5 - - - 2 no
T42 T42 sMZL_lymphocytosis 60 8.29 Yes - - + + + - no_data no
T43 T43 CLL 53 3 20 No No + + + no_data no
T44 T44 HCL 17 no
T45 T45 CLL 74 6 33 No No + + + no_data no
T48 T48 CLL 77 4 12 No No + + + no_data no
T49 T49 CLL 75 4 17 Yes No + + + no_data no
T50 T50 CLL 77 2 23 Yes No 0 tri12
T51 T51 CLL 49 6 7.5 No No + + + no_data no
T52 T52 CLL 77 11 83 Yes No + + + 21 tri18, del14
T53 T53 CLL 63 1 7 No No + + + no_data del11
T54 T54 CLL 83 4 7.2 No No + + + no_data no
T55 T55 CLL 82 12 7 No No + + + no_data no
T56 T56 CLL 76 8 10 No No + + + no_data no
T57 T57 SLL 63 No normal + + - + + + - no_data no
T58 T58 BPLL 87 0-4 59 Yes Prednisone. now - acalabrutinib Present, not quantified + - + + + Bright - - 0 del2
T76 T76 LPD 92 No normal No No - - 14 no
T77 T77 ctrl polyclonal no
T78 T78 CLL 75 9 Yes + + + 15 no
T79 T79 CLL 69 12 22 Yes Obinutuzumab + + + + Bright 10 tri12, tri18
T84 T84 BPLL 76 4 19 No No 55% + - + + + + + - - 26 tri12
T85 T85 LPD 1 6 + - - - shm_range_9_34 tri12, amp1
T87 T87 HCL No normal No No + + NA 6 no
T88 T88 CLL 0 del17, amp1
T89 T89 CLL 55 2 5.5 No No + + - + - - - 15 no
T90 T90 HCL 74 No normal Yes Yes + + + 12 del1
T91 T91 HCLv 84 5 14.8 No No - - + - Bright Bright + + - 15 no
T92 T92 IL 69 1 4.36 No No + + - + + Dim - - 25 no
T93 T93 CLL 0 no
N18 N18 ctrl 75 No normal polyclonal no
N123 N123 ctrl 45 No normal polyclonal no
N154 N154 ctrl 64 No normal 15 no
N162 N162 ctrl 87 No normal 3,4 no
N163 N163 ctrl 87 No normal polyclonal no
N171 N171 ctrl 86 No normal polyclonal no
N172 N172 ctrl 94 No normal no_data no
N215 N215 ctrl 49 No normal 27 no
c1 c1 ctrl No normal no_data no
c2 c2 ctrl No normal no_data no
c3 c3 ctrl No normal no_data no
c4 c4 ctrl No normal no_data no
c5 c5 ctrl No normal no_data no
c6 c6 ctrl No normal no_data no
c7 c7 ctrl No normal no_data no
c8 c8 ctrl No normal no_data no
c9 c9 ctrl No normal no_data no
c10 c10 ctrl No normal no_data no
mm10_d0 mm10_d0 ctrl 40 No normal polyclonal no
mm10_d2 mm10_d2 ctrl 55 No normal polyclonal no
T33 T33 ctrl 30 No normal no_data no
T34 T34 ctrl 32 No normal no_data no
T35 T35 ctrl 39 No normal no_data no



Mature-B Progenitor-B Naïve-B Memory-B Aged-B Aged-AID-B CLL-B CLP Pro-B Pre-B NKTDP MEBEMP
ABCA6 ABCB1 AC108879.1 AHNAK AL592429.2 ADAMTS19 ABCA6 Progenitor-B Progenitor-B Progenitor-B ACY3 CD34
AC025164.1 AC004540.2 AL139020.1 AIM2 CAMK2D ADAMTS19-AS1 ACSM3 CD34 CD34 CD34 CD34 ZNF385D
ACP5 AC005307.1 BACH2 AL592429.2 CD72 AL592429.2 ADTRP HOPX IGLL1 IGLL1 ID2
ADAM19 ACTG1 CAMK2D ANK3 CIB1 ALOX5AP AHNAK MME MME MME
AIM2 ACY3 COL19A1 COTL1 CLEC2D ANXA1 AIM2 RAG1 RAG1
ALOX5 ADA FCER2 CSGALNACT1 FCRL3 ARAP2 ARHGAP24
ALOX5AP ADGRE2 IL4R ITGB1 FCRL5 BX284613.2 ATXN1
ANXA2 ADGRG6 LIX1-AS1 JCHAIN FGR C3orf67 BCL2
ARHGAP24 AFF1 P2RY14 LGALS1 GRN CCDC88A CCDC141
B4GALT1 AIF1 PCDH9 LINC01781 ITGB2 CD63 CCDC88A
BACH2 AJ009632.2 PLPP5 RHEX MACROD2 CHL1 CDK14
BANK1 AKR1C3 SKAP1 S100A10 MPP6 CHPT1 CLNK
BCL2 AL096865.1 TCL1A S100A4 PCDH9 CKLF COPDA1
BIRC3 ALDH2 YBX3 TFEC PLEK CST3 DGKG
BLK ANGPT1 VOPP1 PSAP DLG2 GAB2
BLNK ANKRD28 PYHIN1 DPYD HCST
BTG1 ANP32B SKAP1 DUSP6 HIVEP2
BTLA ANXA1 SOX5 FLT3 ID3
CCDC50 ARHGAP22 SYK GALNTL6 IMMP2L
CCR6 ARMH1 TFEC HCST INPP5F
CD180 BAALC TTN HOPX KLHL14
CD19 BAZ2B VOPP1 IL10RA LINC01857
CD1C BCAT1 ZEB2 IL1R2 METTL8
CD22 BEX3 IL2RA NOSIP
CD24 BEX4 LARGE1 RHEX
CD27 BST2 LGALS1 SESN3
CD40 BTBD3 LILRB1 SFMBT1
CD48 C1orf21 LINC00433 SGPP1
CD72 CALCRL LINC01013 SMARCB1
CD79A CARD19 LRRC4C SNED1
CD79B CCR9 MAPK10 SRGN
CD84 CD109 MCTP2 SYNE2
CDK14 CD164 MEF2C-AS1 TCF4
CHCHD10 CD34 MEIKIN TGFBI
CHD7 CD59 MIR3681HG TRAC
CIB1 CD99 MNDA TTN
CLEC2D CDK6 MTSS1
CLECL1 CHD3 MYF6
CNR2 CHRM3 NEB
COTL1 COL24A1 NEDD9
CPNE5 COMMD7 PCDH9
CTSH CPT1A PIGR
CTSS CST3 PSD3
CXCR4 CTBP2 PYHIN1
CYB561A3 CTSD RASA2
CYBB CTSW RFTN1
DAPP1 CUX1 RGS13
EBF1 CYTL1 S100A4
ENTPD1 DACH1 S100A6
ETS1 DAPK1 SGK1
EVI2B DDAH2 SLC9C1
EZR DDIT4 SNTG1
FAM107B DENND6B SORL1
FAM3C DNAJC1 SOX4
FCER2 DNTT TACC1
FCGR2B DOCK1 TCL1A
FCMR DPPA4 TOX
FCRL1 DST TYROBP
FCRL2 DSTN UTRN
FCRL3 DUSP1 WSB1
FCRL5 EBPL WWOX
FCRLA EGFL7
FGD2 EID1
FGR ELK3
GEN1 EMP1
GGA2 ENO1
GPR183 ERMP1
GSAP ESD
HERPUD1 ETS2
HLA-DMB FADS1
HLA-DOB FAM30A
HLA-DPA1 FKBP5
HLA-DQA1 FLT3
HLA-DQA2 FNBP1L
HLA-DQB1 FOS
HLA-DRB1 FRMD4B
HLA-DRB5 GBP4
HLA-F GCSAML
HVCN1 GNAI1
ID3 GNAQ
IGHA1 GSN
IGHD GSTP1
IGHG1 GUCY1A1
IGHG2 GYPC
IGHG3 H1F0
IGKC H1FX
IGLC2 H2AFY
IGLC3 HADH
IKZF3 HCST
IL10RA HEMGN
IL4R HLX
IRF8 HMGA1
ISG20 HMGA2
KIAA0040 HOPX
KLF2 HOXA10
KMO HOXA3
LBH HOXA7
LILRB1 HOXA9
LINC00926 ID2
LINC01857 IFITM3
LINC02397 IGF1R
LRRK2 IGF2BP2
LY86 IGFBP7
MACROD2 IGLL1
MAP3K1 IL18
MARCH1 INKA1
MARCKS IQGAP2
MBD4 IRF2BP2
METTL8 ITGA4
MNDA ITGAL
MPEG1 ITM2C
MS4A1 JAKMIP2
MTSS1 JAML
NCF1 JUP
NCOA3 KCNK17
OSBPL10 KDELR1
P2RX5 KDM5B
P2RY10 KIAA0087
PARP15 KLF10
PAX5 KLF6
PDLIM1 KLRB1
PLAC8 LAIR1
PLEK LAPTM4B
PLEKHG1 LCP2
PNOC LDHB
POU2AF1 LDLRAD4
POU2F2 LIMS1
PTPN22 LINC00865
PTPRC LINC01122
PYHIN1 LINC02573
QRSL1 LMO2
RAB30 LPCAT2
RALGPS2 LPIN1
RASGRP3 LRRFIP1
RIC3 LST1
RIPOR2 LZTFL1
RNASE6 MACF1
RRAS2 MAF
RUBCNL MAML3
S100A10 MAP1A
S100A6 MAP7
SCIMP MAPKAPK3
SEL1L3 MBOAT7
SEMA4B MEIS1
SH3BP5 MGST2
SIPA1L1 MME
SIT1 MMRN1
SLAMF6 MN1
SMAP2 MOB1B
SMC6 MSI2
SMCHD1 MSRB3
SMIM14 MTURN
SNX2 MYADM
SNX22 MZB1
SP100 N4BP2
SP140 NCOA7
SPIB NEGR1
ST6GAL1 NHSL2
STX7 NINJ1
SWAP70 NKG7
SYNE2 NPDC1
SYNGR2 NPR3
TBC1D9 NPTX2
TCL1A NREP
TFEB NRIP1
TGFBR2 NUCB2
TLR10 NUDT8
TMEM154 OSBPL3
TNFAIP8 P2RX1
TNFRSF13B PACSIN1
TNFRSF13C PADI4
TNFRSF14 PALLD
TNFRSF1B PECAM1
TPD52 PIK3R1
TTN PLAGL1
TUBA4A PLCB1
UCP2 PLEKHA5
UGCG PLXND1
VPREB3 PRAM1
ZEB2 PRMT2

PROM1
PRSS2
PRSS57
PTMS
QPRT
RAB13
RASD1
RBPMS
RNF125
RNF130
RNF217
RUNX2
RYBP
S100Z
SATB1
SCHIP1
SCN3A
SEMA3C
SERPINB6
SLC2A5
SLC9A3R1
SLK
SMC4
SMIM24
SMIM3
SNHG7
SOCS2
SOX4
SPECC1
SPINK2
SPN
SPNS3
SSBP2
SSBP3
STARD9
STMN1
STT3B
SVIL
TALDO1
TARBP1
TCF7L2
TFDP2
TFPI
TIMP1
TKT
TMEM173
TMEM38B
TNFAIP2
TNFRSF18
TNFRSF1A
TNFRSF4
TRIB2
TRPS1
TSC22D1
TSPAN2
TSPO
TTC3
TXN
VAMP5
VPREB1
VSIR
WDR60
ZFAS1
ZFP36L2
ZMIZ1
ZNRF1
ZYX



Up-regulated aged-HCL vs aged Down-regulated aged-HCL vs aged 
ADAMTS19 ALOX5
ARMH1 COBLL1
BX284613.2 CXXC5
CCDC88A FAM30A
CKLF GNG7
CPVL NIBAN3
GALNTL6 PPP1R14A
HCST TCF4
HOPX
IL1R2
MEIKIN
MYF6
PSD3
RFTN1
RGS13
S100A4
SGK1
SNTG1
SORL1
TACC1
TCL1A
TIMP1



Sex_chr Cell cycle Ig Ribosomal HLA Stress Platelet Erythrocyte Ilumina/Ultima_diff
AMELY DNAJB1 IGHA1 B2M HLA-A DUSP1 PF4 HBA1 AC000093.1
AZFa HSPA1A IGHA2 EEF1A1 HLA-B DUSP2 PF4V1 HBA2 AC002464.1
AZFb HSPA1B IGHD HIST1H4C HLA-C FOS PPBP HBB AC004556.1
AZFc HSPA6 IGHD1-1 NEAT1 HLA-DMA FOSB HBG2 AC005726.5
BPY2 HSPB1 IGHD1-14 TMSB4X HLA-DMB HSP90AA1 AC005921.2
CDY1 MCM4 IGHD1-20 RPL10 HLA-DOA HSP90AB1 AC006064.4
CDY2 MKI67 IGHD1-26 RPL10A HLA-DOB HSP90B1 AC007014.1
CYorf15 PCNA IGHD1-7 RPL10L HLA-DPA1 HSPA5 AC007952.4
DAZ1 STMN1 IGHD1OR15-1A RPL11 HLA-DPB1 HSPA8 AC008035.1
DAZ2 TOP2A IGHD1OR15-1B RPL12 HLA-DQA1 HSPD1 AC010642.2
DAZ3 UBE2C IGHD2-15 RPL13 HLA-DQA2 HSPE1 AC010880.1
DAZ4 IGHD2-2 RPL13A HLA-DQB1 HSPH1 AC010883.1
DDX3Y IGHD2-21 RPL14 HLA-DQB1-AS1 IER2 AC012306.2
EIF1AY IGHD2-8 RPL15 HLA-DQB2 IFI27 AC015849.3
HSFY1 IGHD2OR15-2A RPL17 HLA-DRA IFI30 AC016735.1
HSFY2 IGHD2OR15-2B RPL18 HLA-DRB1 IFI35 AC020656.1
KDM5D IGHD3-10 RPL18A HLA-DRB5 IFI44L AC020910.4
NLGN4Y IGHD3-16 RPL19 HLA-E IFI6 AC025171.3
PCDH11Y IGHD3-22 RPL21 HLA-F IFIH1 AC068491.3
PRKY IGHD3-3 RPL22 HLA-G IFIT1 AC073896.3
PRY IGHD3-9 RPL22L1 IFIT2 AC074032.1
PRY2 IGHD3OR15-3A RPL23 IFIT3 AC074183.1
RBMY1A1 IGHD3OR15-3B RPL23A IFIT5 AC087190.1
RPS4Y1 IGHD4-11 RPL24 IFITM2 AC091057.6
RPS4Y2 IGHD4-17 RPL26 IFITM3 AC092069.1
SRY IGHD4-23 RPL26L1 ISG15 AC092171.3
TB4Y IGHD4-4 RPL27 ISG20 AC093495.1
TBL1Y IGHD4OR15-4A RPL27A JUN AC104532.2
TGIF2LY IGHD4OR15-4B RPL28 JUNB AC108047.1
TMSB4Y IGHD5-12 RPL29 JUND AC109597.2
TSPY1 IGHD5-18 RPL3 MX1 AC127521.1
TSPY2 IGHD5-24 RPL30 MX2 AC132192.1
TXLNGY IGHD5-5 RPL31 TRIM22 ACOT2
USP9Y IGHD5OR15-5A RPL32 ZFP36 AD000090.1
UTY IGHD5OR15-5B RPL34 ADSL
VCY IGHD6-13 RPL34-AS1 AF127577.1
VCY1 IGHD6-19 RPL35 AKT1
VCY2 IGHD6-25 RPL35A AL022238.2
XIST IGHD6-6 RPL36 AL049840.1
XKRY IGHD7-27 RPL36A AL121944.1
ZFY IGHE RPL36AL AL133453.1



patient SAMPLE sample_groupCHR POS REF DEPTH R ALT ALT_READSVAF AF_b AF_nonb Func.refGeneGene.refGenefunctional_recurrentvariant_id
T20 T20_b_B mature_B 11 60715045 G 530 527 A 3 0.006 0.42 exonic MS4A8 FALSE 3
T20 T20_b_CLP_LCLP 11 60715045 G 798 452 A 346 0.434 0.42 exonic MS4A8 FALSE 3
T20 T20_b_CLP_MCLP 11 60715045 G 103 99 A 4 0.039 0.42 exonic MS4A8 FALSE 3
T20 T20_b_Myelmyeloid_progenitor11 60715045 G 107 106 A 1 0.009 0.42 exonic MS4A8 FALSE 3
T20 T20_b_Pro_BPro_B 11 60715045 G 614 414 A 200 0.326 0.42 exonic MS4A8 FALSE 3
T29 T29_b_Myelmyeloid_progenitor10 77019083 C 232 224 T 8 0.034 0.407 0.086 exonic KCNMA1 FALSE 30
T29 T29_b_Pro_BPro_B 10 77019083 C 376 374 T 2 0.005 0.407 0.086 exonic KCNMA1 FALSE 30
T29 T29_b_Myelmyeloid_progenitor11 1.26E+08 c 37 31 T 6 0.162 0.551 0.183 exonic PATE1 FALSE 35
T29 T29_b_Pro_BPro_B 11 1.26E+08 c 167 132 T 35 0.21 0.551 0.183 exonic PATE1 FALSE 35
T29 T29_b_Myelmyeloid_progenitor8 1.39E+08 A 43 42 G 1 0.023 0.33 0.049 exonic COL22A1 FALSE 38
T29 T29_b_Pro_BPro_B 8 1.39E+08 A 366 355 G 11 0.03 0.33 0.049 exonic COL22A1 FALSE 38
T58 T58_CLP_LCLP 1 17273397 G 123 120 C 3 0.024 0.457 exonic PADI3 FALSE 49
T58 T58_CLP_MCLP 1 17273397 G 172 145 C 27 0.157 0.457 exonic PADI3 FALSE 49
T42 T42_CLP_LCLP 9 1.02E+08 A 242 186 G 56 0.231 0.571 0.06 exonic RNF20 FALSE 57
T42 T42_CLP_MCLP 9 1.02E+08 A 55 54 G 1 0.018 0.571 0.06 exonic RNF20 FALSE 57
T42 T42_Myel myeloid_progenitor9 1.02E+08 A 56 48 G 8 0.143 0.571 0.06 exonic RNF20 FALSE 57
T42 T42_Pro_BPro_B 9 1.02E+08 A 396 394 G 2 0.005 0.571 0.06 exonic RNF20 FALSE 57
T58 T58_Myel myeloid_progenitor1 17273397 G 33 32 C 1 0.03 0.457 exonic PADI3 FALSE 49
T58 T58_Pro_BPro_B 1 17273397 G 88 45 C 43 0.489 0.457 exonic PADI3 FALSE 49
T42 T42_CLP_LCLP 7 1.03E+08 T 465 386 C 79 0.17 0.321 0.061 exonic SLC26A5 FALSE 58
T42 T42_Myel myeloid_progenitor7 1.03E+08 T 182 179 C 3 0.016 0.321 0.061 exonic SLC26A5 FALSE 58
T42 T42_Pro_BPro_B 7 1.03E+08 T 414 325 C 89 0.215 0.321 0.061 exonic SLC26A5 FALSE 58
T42 T42_CLP_LCLP 12 1.04E+08 C 150 147 A 3 0.02 0.372 0.064 exonic HCFC2 FALSE 59
T42 T42_Pro_BPro_B 12 1.04E+08 C 181 91 A 90 0.497 0.372 0.064 exonic HCFC2 FALSE 59
T42 T42_CLP_LCLP 3 1.71E+08 T 348 282 C 66 0.19 0.462 0.103 exonic EIF5A2 FALSE 82
T42 T42_Myel myeloid_progenitor3 1.71E+08 T 72 70 C 2 0.028 0.462 0.103 exonic EIF5A2 FALSE 82
T57 T57_B mature_B 3 1.51E+08 T 1752 591 G 1161 0.663 0.505 0.159 exonic MED12L FALSE 83
T55 T55_CLP_LCLP 6 24566601 G 729 728 A 1 0.001 0.293 exonic KIAA0319 FALSE 97
T55 T55_CLP_MCLP 6 24566601 G 27 26 A 1 0.037 0.293 exonic KIAA0319 FALSE 97
T55 T55_Myel myeloid_progenitor6 24566601 G 470 435 A 35 0.074 0.293 exonic KIAA0319 FALSE 97
T55 T55_CLP_LCLP 6 65490704 T 447 442 C 5 0.011 0.653 exonic EYS FALSE 104
T55 T55_Myel myeloid_progenitor6 65490704 T 626 593 C 33 0.053 0.653 exonic EYS FALSE 104
T55 T55_non_Bmature_nonB 6 65490704 T 503 497 C 6 0.012 0.653 exonic EYS FALSE 104
T55 T55_CLP_LCLP 6 68993916 A 1195 1126 G 69 0.058 0.385 exonic ADGRB3 FALSE 105
T55 T55_CLP_MCLP 6 68993916 A 71 66 G 5 0.07 0.385 exonic ADGRB3 FALSE 105
T55 T55_Myel myeloid_progenitor6 68993916 A 1589 1489 G 100 0.063 0.385 exonic ADGRB3 FALSE 105
T55 T55_Pro_BPro_B 6 68993916 A 1976 145 G 1831 0.927 0.385 exonic ADGRB3 FALSE 105
T55 T55_non_Bmature_nonB 6 68993916 A 1537 1534 G 3 0.002 0.385 exonic ADGRB3 FALSE 105
T55 T55_CLP_LCLP 11 77268978 C 743 720 A 23 0.031 0.403 exonic GDPD4 FALSE 107
T55 T55_Myel myeloid_progenitor11 77268978 C 774 719 A 55 0.071 0.403 exonic GDPD4 FALSE 107
T55 T55_Pro_BPro_B 11 77268978 C 87 86 A 1 0.011 0.403 exonic GDPD4 FALSE 107
T57 T57_CLP_LCLP 3 1.51E+08 T 723 704 G 19 0.026 0.505 0.159 exonic MED12L FALSE 83
T57 T57_CLP_MCLP 3 1.51E+08 T 2070 1973 G 97 0.047 0.505 0.159 exonic MED12L FALSE 83
T57 T57_Myel myeloid_progenitor3 1.51E+08 T 1793 1493 G 300 0.167 0.505 0.159 exonic MED12L FALSE 83
T57 T57_Pro_BPro_B 3 1.51E+08 T 467 69 G 398 0.852 0.505 0.159 exonic MED12L FALSE 83
T55 T55_CLP_LCLP 14 87947880 T 1250 1183 G 66 0.053 0.352 splicing GALC FALSE 108
T55 T55_Myel myeloid_progenitor14 87947880 T 945 898 G 47 0.05 0.352 splicing GALC FALSE 108
T55 T55_Pro_BPro_B 14 87947880 T 113 108 G 5 0.044 0.352 splicing GALC FALSE 108
T55 T55_non_Bmature_nonB 14 87947880 T 1166 1092 G 73 0.063 0.352 splicing GALC FALSE 108
T55 T55_CLP_LCLP 15 92967324 G 513 503 A 10 0.019 0.384 splicing CHD2 TRUE 110
T55 T55_Myel myeloid_progenitor15 92967324 G 555 527 A 28 0.05 0.384 splicing CHD2 TRUE 110
T57 T57_B mature_B 3 1.79E+08 T 1343 604 A 739 0.55 0.468 0.186 exonic PIK3CA FALSE 111
T57 T57_CLP_LCLP 3 1.79E+08 T 866 764 A 102 0.118 0.468 0.186 exonic PIK3CA FALSE 111
T57 T57_CLP_MCLP 3 1.79E+08 T 1612 1592 A 20 0.012 0.468 0.186 exonic PIK3CA FALSE 111
T55 T55_CLP_LCLP X 1.13E+08 G 1440 1426 T 14 0.01 0.491 exonic LHFPL1 FALSE 112
T55 T55_Myel myeloid_progenitorX 1.13E+08 G 1302 1246 T 56 0.043 0.491 exonic LHFPL1 FALSE 112
T55 T55_non_Bmature_nonBX 1.13E+08 G 1397 1395 T 2 0.001 0.491 exonic LHFPL1 FALSE 112
T55 T55_CLP_LCLP 4 1.25E+08 G 1119 1113 A 6 0.005 0.289 exonic FAT4 TRUE 117
T55 T55_Myel myeloid_progenitor4 1.25E+08 G 1065 1057 A 8 0.008 0.289 exonic FAT4 TRUE 117
T55 T55_Pro_BPro_B 4 1.25E+08 G 332 62 A 270 0.813 0.289 exonic FAT4 TRUE 117
T55 T55_non_Bmature_nonB 4 1.25E+08 G 1290 1288 A 2 0.002 0.289 exonic FAT4 TRUE 117
T55 T55_CLP_LCLP 3 1.67E+08 C 668 663 A 5 0.007 0.494 exonic WDR49 FALSE 118
T55 T55_Myel myeloid_progenitor3 1.67E+08 C 803 765 A 38 0.047 0.494 exonic WDR49 FALSE 118
T55 T55_non_Bmature_nonB 3 1.67E+08 C 793 787 A 6 0.008 0.494 exonic WDR49 FALSE 118
T55 T55_CLP_LCLP 2 2.1E+08 G 995 987 C 8 0.008 0.336 exonic UNC80 FALSE 119
T55 T55_Myel myeloid_progenitor2 2.1E+08 G 794 777 C 17 0.021 0.336 exonic UNC80 FALSE 119
T56 T56_B mature_B 16 15608289 A 519 488 C 31 0.06 0.253 splicing MARF1 FALSE 121
T56 T56_CLP_LCLP 16 15608289 A 733 698 C 34 0.046 0.253 splicing MARF1 FALSE 121
T56 T56_CLP_MCLP 16 15608289 A 33 30 C 3 0.091 0.253 splicing MARF1 FALSE 121
T56 T56_Myel myeloid_progenitor16 15608289 A 409 392 C 17 0.042 0.253 splicing MARF1 FALSE 121
T56 T56_non_Bmature_nonB 16 15608289 A 448 428 C 20 0.045 0.253 splicing MARF1 FALSE 121
T56 T56_B mature_B 13 48367512 C 433 283 T 150 0.346 0.312 0.055 exonic RB1 TRUE 123
T56 T56_CLP_LCLP 13 48367512 C 693 617 T 76 0.11 0.312 0.055 exonic RB1 TRUE 123
T56 T56_Myel myeloid_progenitor13 48367512 C 489 431 T 58 0.119 0.312 0.055 exonic RB1 TRUE 123
T56 T56_Pro_BPro_B 13 48367512 C 72 71 T 1 0.014 0.312 0.055 exonic RB1 TRUE 123
T56 T56_B mature_B 4 1.25E+08 T 1005 634 G 371 0.369 0.4 0.118 exonic ANKRD50 FALSE 127
T56 T56_CLP_LCLP 4 1.25E+08 T 1375 1150 G 225 0.164 0.4 0.118 exonic ANKRD50 FALSE 127
T56 T56_CLP_MCLP 4 1.25E+08 T 44 31 G 13 0.295 0.4 0.118 exonic ANKRD50 FALSE 127
T56 T56_Myel myeloid_progenitor4 1.25E+08 T 796 616 G 180 0.226 0.4 0.118 exonic ANKRD50 FALSE 127
T56 T56_non_Bmature_nonB 4 1.25E+08 T 752 742 G 10 0.013 0.4 0.118 exonic ANKRD50 FALSE 127
T57 T57_B mature_B 15 42417311 T 887 363 G 524 0.591 0.455 0.167 exonic ZNF106 FALSE 135
T57 T57_CLP_LCLP 15 42417311 T 470 456 G 14 0.03 0.455 0.167 exonic ZNF106 FALSE 135
T57 T57_CLP_MCLP 15 42417311 T 1207 1206 G 1 0.001 0.455 0.167 exonic ZNF106 FALSE 135
T57 T57_Myel myeloid_progenitor15 42417311 T 664 607 G 57 0.086 0.455 0.167 exonic ZNF106 FALSE 135
T57 T57_Myel myeloid_progenitor3 1.79E+08 T 782 679 A 103 0.132 0.468 0.186 exonic PIK3CA FALSE 111
T57 T57_non_Bmature_nonB 3 1.79E+08 T 430 429 A 1 0.002 0.468 0.186 exonic PIK3CA FALSE 111
T57 T57_Pro_BPro_B 3 1.79E+08 T 63 60 A 3 0.048 0.468 0.186 exonic PIK3CA FALSE 111
T57 T57_B mature_B 18 44951288 A 1751 1375 G 376 0.215 0.258 0.054 exonic SETBP1 FALSE 136
T57 T57_CLP_LCLP 18 44951288 A 1358 1321 G 37 0.027 0.258 0.054 exonic SETBP1 FALSE 136
T57 T57_CLP_MCLP 18 44951288 A 1547 1535 G 12 0.008 0.258 0.054 exonic SETBP1 FALSE 136
T57 T57_Myel myeloid_progenitor18 44951288 A 1595 1551 G 44 0.028 0.258 0.054 exonic SETBP1 FALSE 136
T57 T57_Pro_BPro_B 18 44951288 A 1106 906 G 200 0.181 0.258 0.054 exonic SETBP1 FALSE 136
T4 T4_b_CLP_LCLP 3 49681720 A 95 87 T 8 0.084 0.495 splicing APEH FALSE 137
T4 T4_b_CLP_MCLP 3 49681720 A 103 96 T 7 0.068 0.495 splicing APEH FALSE 137
T57 T57_B mature_B 19 56190144 G 161 107 A 54 0.335 0.487 exonic ZSCAN5B FALSE 138
T57 T57_CLP_MCLP 19 56190144 G 753 715 A 38 0.05 0.487 exonic ZSCAN5B FALSE 138
T57 T57_Myel myeloid_progenitor19 56190144 G 321 311 A 10 0.031 0.487 exonic ZSCAN5B FALSE 138
T57 T57_Pro_BPro_B 19 56190144 G 139 126 A 13 0.094 0.487 exonic ZSCAN5B FALSE 138
T4 T4_b_non_Bmature_nonB 3 49681720 A 96 87 T 9 0.094 0.495 splicing APEH FALSE 137
T4 T4_b_Pro_BPro_B 3 49681720 A 150 97 T 53 0.353 0.495 splicing APEH FALSE 137
T57 T57_B mature_B 14 49782889 T 433 235 C 198 0.457 0.485 0.156 exonic KLHDC2 FALSE 149
T57 T57_CLP_LCLP 14 49782889 T 338 337 C 1 0.003 0.485 0.156 exonic KLHDC2 FALSE 149
T57 T57_CLP_MCLP 14 49782889 T 1246 1173 C 73 0.059 0.485 0.156 exonic KLHDC2 FALSE 149
T57 T57_Myel myeloid_progenitor14 49782889 T 442 411 C 31 0.07 0.485 0.156 exonic KLHDC2 FALSE 149
T57 T57_Pro_BPro_B 14 49782889 T 188 53 C 135 0.718 0.485 0.156 exonic KLHDC2 FALSE 149
T55 T55_CLP_LCLP X 83873504 A 712 699 T 13 0.018 0.465 exonic CYLC1 FALSE 151
T55 T55_Myel myeloid_progenitorX 83873504 A 765 737 T 28 0.037 0.465 exonic CYLC1 FALSE 151
T55 T55_non_Bmature_nonBX 83873504 A 762 760 T 2 0.003 0.465 exonic CYLC1 FALSE 151
T42 T42_Pro_BPro_B 3 1.71E+08 T 329 308 C 21 0.064 0.462 0.103 exonic EIF5A2 FALSE 82
T55 T55_CLP_LCLP 4 1.12E+08 T 1049 1045 G 4 0.004 0.517 exonic ALPK1 FALSE 154
T55 T55_Myel myeloid_progenitor4 1.12E+08 T 613 584 G 29 0.047 0.517 exonic ALPK1 FALSE 154
T55 T55_Pro_BPro_B 4 1.12E+08 T 59 25 G 34 0.576 0.517 exonic ALPK1 FALSE 154
T58 T58_CLP_MCLP 17 7674256 T 156 92 C 64 0.41 0.988 0.533 exonic TP53 TRUE 160
T58 T58_Myel myeloid_progenitor17 7674256 T 54 53 C 1 0.019 0.988 0.533 exonic TP53 TRUE 160
T58 T58_Pro_BPro_B 17 7674256 T 155 1 C 154 0.994 0.988 0.533 exonic TP53 TRUE 160
T48 T48_CLP_LCLP 16 15608289 A 337 336 C 1 0.003 0.451 splicing MARF1 FALSE 182
T48 T48_CLP_MCLP 16 15608289 A 231 227 C 4 0.017 0.451 splicing MARF1 FALSE 182
T48 T48_Myel myeloid_progenitor16 15608289 A 174 172 C 2 0.011 0.451 splicing MARF1 FALSE 182
T51 T51_non_Bmature_nonB 7 81991183 A 243 239 G 4 0.016 0.338 splicing CACNA2D1 FALSE 210
T51 T51_CLP_LCLP 7 81991183 A 120 111 G 9 0.075 0.338 splicing CACNA2D1 FALSE 210
T51 T51_B mature_B 7 81991183 A 26 13 G 13 0.5 0.338 splicing CACNA2D1 FALSE 210
T51 T51_non_Bmature_nonB 7 81991194 G 243 239 T 4 0.016 0.36 exonic CACNA2D1 FALSE 212
T51 T51_CLP_LCLP 7 81991194 G 121 112 T 9 0.074 0.36 exonic CACNA2D1 FALSE 212
T51 T51_B mature_B 7 81991194 G 26 13 T 13 0.5 0.36 exonic CACNA2D1 FALSE 212
T45 T45_Pro_BPro_B 15 49017621 T 272 270 A 2 0.007 0.414 exonic SECISBP2L FALSE 231
T45 T45_CLP_LCLP 15 49017621 T 149 138 A 11 0.074 0.414 exonic SECISBP2L FALSE 231
T45 T45_Myel myeloid_progenitor15 49017621 T 127 121 A 6 0.047 0.414 exonic SECISBP2L FALSE 231
T45 T45_B mature_B 15 49017621 T 101 48 A 53 0.525 0.414 exonic SECISBP2L FALSE 231
T45 T45_CLP_MCLP 15 49017621 T 36 30 A 6 0.167 0.414 exonic SECISBP2L FALSE 231



Markers used for annotation of BM cells
Marker CLP Pre-Pro-B Pro-B Cycling_Pro-B Small_Pre-B Large_Pre-B late_Pre-B Immature Transitional-B Naïve-B Memory

CD34 + + + + - - - - - - -
MME - - + - + + + + - - -
DNTT + + + + - - - - - - -
RAG1 - - + - + - - - - - -

VPREB1 + + + + + + + dim - - -
IGLL1 + + + + + + + - - - -
IGHM - - - - + + + + + + -
IGHD - - - - - - - - - + -
IGKC -- - - -- + - - + + + +
IGLC2 -- - - -- + + - + + + +
SYK dim dim dim dim + + + + - - -
IRF4 - - - + + + + - - -

ROR1 - - - - + + + + - - -
MKI67 - - - + - + - - - - -
PCNA - - - + - + - - - - -
HOPX + - - - - - - - - - -

SPINK2 + + - - - - - - - - -



A1BG ADARB2 ARAP2 BACE2 CAMTA1 CDK14 COQ2 DHX57 ELMOD3 FDX1 GNG11 HOPX KCNA3 LINC00472 MAGEF1 MOB3B NFATC3 PAPSS1 PLCB1 PSD3 RDX SCMH1 SLC25A1 SRA1 TASP1 TMEM80 UBE2E2 XRCC4
AAK1 ADGRE5 ARCN1 BACH1 CANX CDK17 CORO1A DIAPH1 ELMSAN1 FER GNG2 HPGD KCNH8 LINC00476 MAGT1 MORC3 NFKB2 PARM1 PLCG1 PSMA4 REEP3 SCML4 SLC25A19 SRBD1 TBC1D1 TMSB10 UBE2E3 XRN1
ABCA1 ADGRG5 ARF4 BACH2 CAPG CDK19 CORO1B DIAPH2 ELOVL5 FERMT3 GNG7 HPGDS KCNJ3 LINC00486 MAML2 MOSMO NFKBIA PARN PLCL1 PSMB2 REEP5 SCN1B SLC25A29 SREBF2 TBC1D12 TMX4 UBE2G1 XRRA1
ABCA5 ADI1 ARFGAP3 BAIAP2L1 CAPN1 CDK2AP2 CORO1C DICER1 ELP4 FEZ2 GNL3 HRK KCNN4 LINC00494 MAML3 MOXD1 NFKBID PARP11 PLCL2 PSMB3 REL SCN3A SLC25A37 SRGN TBC1D14 TNF UBE2H XYLT1
ABCA6 ADK ARFGEF2 BANK1 CAPN2 CDKAL1 CORO7 DIP2A EMB FGD2 GNPTAB HS2ST1 KCNQ1 LINC00847 MAN1A1 MPC1 NFKBIE PARP14 PLD4 PSMB5 RELB SCPEP1 SLC25A42 SRM TBC1D22A TNFAIP8 UBE2J1 YAF2
ABCA9 ADTRP ARGLU1 BARX2 CAPN3 CDKL1 COTL1 DIP2B EMC2 FGD4 GOLGA8A HS3ST1 KCNQ5 LINC00861 MAN1A2 MPEG1 NFKBIZ PARP4 PLD5 PSMB9 RELCH SDCBP SLC25A5 SRP54 TBC1D23 TNFRSF13BUBE2O YARS
ABCB10 AEBP1 ARHGAP12BASP1 CAPNS1 CDKN1A COX17 DIPK1A EMC7 FGGY GOLGA8B HSD17B12 KCTD7 LINC00886 MAN2A1 MPP6 NFX1 PARP8 PLEC PSMC2 RELT SDCCAG8 SLC25A6 SRPK1 TBC1D32 TNFRSF17 UBE2Q2 YBEY
ABCB4 AFDN ARHGAP15BATF CAPZB CDKN2D COX4I1 DIRC3 EML4 FGL2 GOLGB1 HSD17B4 KDELR1 LINC00910 MAN2B1 MPRIP NIBAN3 PARP9 PLEK PSMD11 RERE SDF2L1 SLC2A13 SRPK2 TBC1D5 TNFRSF1B UBE2W YBX1
ABCC1 AFF1 ARHGAP17BAX CARD11 CDR2 COX5A DIS3L2 EML6 FGR GOLPH3 HSDL2 KDELR2 LINC00926 MANF MPZL1 NIN PARVB PLEKHA1 PSMD3 RESF1 SDF4 SLC2A3 SRPRA TBC1D9 TNFSF12 UBE3C YBX3
ABCG1 AFF3 ARHGAP18BAZ2B CARMIL1 CDV3 COX7A2 DISP1 ENDOD1 FHIT GOSR2 HSH2D KDM4B LINC00944 MAP2 MRNIP NIPBL PARVG PLEKHA2 PSME2 REXO2 SDK1 SLC35B2 SRRM2 TBC1D9B TNFSF13 UBN2 YIPF4
ABHD17A AFG3L2 ARHGAP24BBC3 CARS2 CDYL COX7C DLEU1 ENO1 FIG4 GPAA1 HSPA12A KDM4C LINC01004 MAP2K5 MRPL1 NIT2 PATJ PLEKHA5 PSME4 RFC1 SDK2 SLC35E3 SRSF5 TBCK TNIK UBR2 YLPM1
ABI1 AGFG1 ARHGAP25BBS9 CASD1 CEACAM21CPEB4 DLEU2 ENOX2 FILIP1L GPATCH2 HSPA4 KDM5B LINC01013 MAP2K6 MRPL13 NKAIN3 PATL2 PLEKHF2 PSPC1 RFTN1 SEC11C SLC35F5 SRSF6 TBL1X TNIP2 UBR3 YPEL2
ABI3 AGO4 ARHGAP27BBX CASK CELF2 CPED1 DLG2 ENPP2 FKBP1A GPATCH2L HUWE1 KDM5C LINC01128 MAP3K1 MRPL14 NKAPD1 PAWR PLEKHG1 PTBP2 RFX3 SEC13 SLC37A1 SRSF7 TBL1XR1 TNKS UBR4 YPEL3
ABLIM1 AGPAT3 ARHGAP32BCAS3 CASP1 CELSR1 CPLANE1 DLGAP4 ENTPD1 FKBP5 GPBP1 HVCN1 KDM6A LINC01215 MAP3K5 MRPL27 NKG7 PAX5 PLEKHH2 PTGS1 RFX7 SEC14L1 SLC38A1 SS18 TBX21 TNPO1 UBR5 YWHAB
ABR AGPAT5 ARHGAP42BCAS4 CASP3 CEMIP2 CPNE5 DMD EP400 FLI1 GPCPD1 IBTK KDM7A LINC01278 MAP3K8 MRPL3 NLGN4X PAXX PLEKHM2 PTK2 RGCC SEC31A SLC38A11 SSBP2 TBXAS1 TNRC6A UBR7 YWHAH
ABRACL AGTPBP1 ARHGAP44BCL11A CBFA2T2 CEP104 CPQ DMTF1 EPB41 FLNA GPD2 ID3 KHDRBS2 LINC01320 MAP4 MRPL40 NLK PBX3 PLEKHO1 PTK2B RGS1 SEC61A1 SLC38A9 SSBP4 TCEA1 TNRC6B UBXN11 YWHAZ
ABT1 AHCY ARHGAP5 BCL11B CBFB CEP192 CPSF2 DNAAF4 EPB41L2 FLT3 GPHN IDH2 KIAA0040 LINC01358 MAP4K1 MRPL51 NLRC5 PBXIP1 PLIN2 PTMA RGS10 SEC61B SLC39A10 SSH2 TCEAL4 TNRC6C UBXN4 ZAP70
AC004687.1AHI1 ARHGAP6 BCL2 CBLB CEP290 CPVL DNAJB11 EPB41L4A FMNL3 GPR137B IDH3A KIAA0319L LINC01362 MAP4K3 MRPS28 NLRP1 PCBD1 PLP2 PTMS RGS13 SEC61G SLC39A11 SSPN TCF12 TNS3 UBXN7 ZBP1
AC004889.1AHNAK ARHGDIA BCL2A1 CBR1 CEP83 CR1 DNAJC1 EPHA4 FMOD GPR160 IDS KIAA0586 LINC01374 MAP4K3-DTMRPS6 NME1 PCBD2 PLPP5 PTPN1 RGS19 SEC62 SLC44A2 SSR1 TCF20 TOGARAM1UCKL1 ZBTB20
AC005580.1AHR ARHGDIB BCL2L11 CBR4 CEP85L CR2 DNAJC10 EPRS FNBP1 GPR183 IER5 KIAA1191 LINC01473 MAP4K4 MRTFA NMU PCBP1 PLSCR1 PTPN12 RGS2 SEC63 SLC4A10 SSR3 TCF3 TOLLIP UCP2 ZBTB24
AC005670.3AICDA ARHGEF12 BCL3 CBX7 CEP95 CRADD DNAJC3 EPS15 FNDC3A GPR65 IFI16 KIAA1217 LINC01478 MAP4K5 MRTFB NOA1 PCCA PLXNC1 PTPN18 RHBDD1 SECISBP2L SLC4A7 SSR4 TCF4 TOM1 UGCG ZBTB32
AC006369.1AIDA ARHGEF18 BCL7A CCDC106 CEPT1 CREB3L2 DNASE1L3 EPSTI1 FNDC3B GPSM3 IFI27L2 KIAA1324L LINC01480 MAP7D3 MS4A1 NOC3L PCDH9 PMAIP1 PTPN2 RHBDF2 SEL1L SLC50A1 ST14 TCF7 TOMM7 UGGT1 ZBTB38
AC007364.1AIF1 ARHGEF3 BDP1 CCDC107 CERS6 CREBRF DNM2 ERAP1 FNIP1 GPT2 IFITM1 KIAA1328 LINC01504 MAPK10 MS4A4A NOP53 PCED1B PMEPA1 PTPN22 RHEX SEL1L3 SLC66A2 ST3GAL1 TCF7L2 TOP1 UGGT2 ZBTB44
AC007368.1AIM2 ARID1B BEX2 CCDC112 CFL1 CREM DNMBP ERBIN FOCAD GPX7 IFNAR1 KIF13B LINC01572 MAPK8 MS4A4E NOSIP PCED1B-AS1PMF1 PTPN4 RHOA SELENOK SLC7A7 ST3GAL5 TCHP TOP1MT UHRF2 ZC3H12B
AC007381.1AK9 ARID2 BEX4 CCDC14 CFLAR CRIP2 DNMT1 ERC1 FOXN3 GRAMD1B IFNAR2 KIF3B LINC01588 MAPK8IP3 MS4A7 NOTCH2 PCGF5 PMM2 PTPN6 RHOB SELENOM SLC9A3R1 ST6GAL1 TCL1A TOR1AIP2 ULK4 ZC3H12D
AC007384.1AKAP10 ARID3A BHLHE40 CCDC141 CHAMP1 CRIP3 DNPH1 ERCC6 FOXO1 GRAMD1C IFNG-AS1 KIFAP3 LINC01619 MAPKAP1 MSI2 NOVA1 PCM1 PMS1 PTPN7 RHOBTB2 SELENOS SLC9A7 ST6GALNAC3TCL6 TOR3A UMAD1 ZC3H7A
AC007569.1AKAP11 ARID5A BHLHE41 CCDC144NL-AS1CHCHD1 CRTAP DOCK10 ERLEC1 FOXO3 GRAP2 IFNGR1 KLF12 LINC01725 MAPKAPK2MSMP NPAS3 PCMTD1 PNISR PTPRC RHOBTB3 SELENOW SLC9A9 ST6GALNAC4TCP11L2 TOX UNC119 ZC4H2
AC008014.1AKAP13 ARID5B BICD1 CCDC167 CHCHD10 CRTC3 DOCK11 ERO1A FOXP1 GRB2 IFNLR1 KLF13 LINC01754 MARCH1 MSN NPHP3 PCMTD2 PNP PTPRE RHOC SELL SLC9C1 ST8SIA4 TCTA TP53I11 UNC50 ZCCHC10
AC008105.3AKAP17A ARIH1 BICD2 CCDC18-AS1CHD2 CRYBG1 DOCK2 ERP29 FOXP4 GRHPR IFT57 KLF2 LINC01781 MARCH3 MSR1 NPIPB5 PCNX1 PNRC1 PTPRG RHOF SELPLG SLITRK5 STAG1 TCTN1 TP53INP1 UPF3A ZCCHC18
AC008555.4AKAP6 ARL1 BICRAL CCDC191 CHD3 CSGALNACT1DOCK7 ESAM FRA10AC1 GRIK3 IGF2BP3 KLF3 LINC01833 MARCH6 MTAP NPLOC4 PCNX2 POF1B PTPRJ RHOG SEMA4A SLX4IP STAM TEAD2 TP63 UQCC2 ZCCHC7
AC008691.1AKNA ARL15 BIK CCDC32 CHD4 CSK DOCK8 ESD FRMD5 GRINA IGF2R KLF6 LINC01857 MARCH8 MTDH NPM1 PCSK7 POGZ PTPRK RHOH SEMA4B SMAD3 STAM2 TEC TPD52 UQCRQ ZCCHC8
AC009522.1AKR1B1 ARL17A BIN2 CCDC50 CHI3L2 CSMD1 DOK3 ESR1 FRS2 GRK3 IGFBP4 KLF7 LINC01949 MARCKS MTERF4 NPTN PDCD4 POLD2 PTPRM RHOQ SEMA7A SMAGP STAMBPL1TENT2 TPI1 USF3 ZDHHC12
AC011586.2AKT2 ARL17B BIRC3 CCDC6 CHIC2 CSNK1E DOP1B ESYT2 FRY GRK5 IGFLR1 KLF8 LINC02100 MARCKSL1MTHFD1 NR2C1 PDE4B POLE4 PTPRO RIC1 SEPTIN10 SMAP2 STAP1 TENT5A TPK1 USO1 ZDHHC14
AC012236.1AKT3 ARL2 BLK CCDC66 CHL1 CST3 DPEP2 ETFB FRYL GRN IKZF1 KLHL14 LINC02137 MARF1 MTMR1 NR2C2 PDE4D POLH PTPRQ RIC3 SEPTIN7 SMARCB1 STARD7 TENT5C TPM3 USP12 ZDHHC20
AC012368.1AL034397.3ARL2BP BLOC1S2 CCDC69 CHM CSTB DPF3 ETHE1 FTH1 GSAP IKZF3 KLHL18 LINC02161 MARS MTMR10 NR3C2 PDE4DIP POLK PTTG1IP RILPL2 SEPTIN9 SMC4 STAT1 TERF2 TPP1 USP24 ZDHHC21
AC016831.7AL050309.1ARL4C BMERB1 CCDC7 CHMP7 CTBP2 DPH6 ETNK1 FTL GSN IL10RA KLHL2 LINC02208 MAST2 MTMR12 NR4A1 PDE7A POLR1C PUM2 RIN2 SERF2 SMC6 STAT2 TES TPP2 USP28 ZEB1
AC018742.1AL078600.1ARL4D BMF CCDC88A CHPT1 CTNNA1 DPM2 ETS1 FTO GSTK1 IL15 KLHL29 LINC02227 MAST4 MTR NRBF2 PDE7B POLR2J3 PVT1 RIN3 SERINC5 SMCHD1 STAT5B TESC TPR USP47 ZEB2
AC020659.1AL079338.1ARL8A BMP2K CCDC88C CHST11 CTSB DPP8 ETV6 FTSJ3 GSTP1 IL18 KLHL5 LINC02228 MBD4 MTSS1 NRCAM PDE8A POMP PXK RINL SERPINB1 SMDT1 STAU2 TESPA1 TPST2 USP53 ZFAND3
AC022140.1AL138963.4ARMC2 BMP8B CCDC91 CHST15 CTSC DPYD EVI2A FTX GTDC1 IL1R2 KLHL6 LINC02240 MBD5 MXD4 NRF1 PDGFD POU2AF1 PYCARD RIPOR1 SERPINB6 SMG6 STEAP1B TET2 TPT1 USP6NL ZFAND6
AC022325.2AL139020.1ARMCX3 BMPR1A CCND1 CHST2 CTSD DPYSL2 EVI2B FUOM GTF2A1 IL21R KLK1 LINC02245 MBNL1 MXI1 NRG3 PDIA3 POU2F1 PYHIN1 RIPOR2 SERPINB8 SMG7 STIM1 TEX9 TRABD USP9X ZFAT
AC025164.1AL161781.2ARMCX6 BMPR2 CCND2 CHSY3 CTSH DRAM2 EVI5 FUS GUCD1 IL2RA KLRC4 LINC02363 MBNL2 MYADM NRIP1 PDIA4 POU2F2 PYM1 RMDN2 SERPINB9 SMIM14 STIM2 TFDP2 TRAC UST ZFP36L1
AC025569.1AL353604.1ARMH1 BNIP3L CCND3 CIB1 CTSS DSE EXOC4 FUT8 GYPC IL2RG KLRK1 LINC02365 MBP MYBL2 NRM PDIA6 POU3F3 QRSL1 RMRP SERPINB9P1SMIM31 STIMATE TFEB TRADD UTP18 ZFP36L2
AC026167.1AL355076.2ARMH3 BOD1L1 CCNG2 CIITA CUL1 DST EXOC6B FXYD5 H1F0 IL3RA KMO LINC02397 MBTD1 MYC NRP2 PDLIM2 POU6F2 R3HDM1 RNASE6 SERPINF1 SMOC2 STK10 TFEC TRAF3IP3 UTRN ZFP64
AC027097.2AL365295.1ARNT BPNT1 CCNH CISD2 CUL3 DSTN EYA3 FXYD7 H1FX IL4R KMT2E LINC02416 MCCC2 MYDGF NSA2 PDLIM5 PPA1 RAB11FIP1RNASEH2C SERTAD2 SMYD3 STK17A TFRC TRAF4 UTS2B ZHX2
AC060765.2AL450352.1ARPC2 BPTF CCPG1 CKAP2 CUL4B DTD1 EYS FYN H2AFJ IL7 KNL1 LINC02422 MCM9 MYF6 NSD3 PDPK1 PPAN RAB13 RNASET2 SESN1 SMYD4 STK17B TGFBI TRAF5 UVRAG ZMAT1
AC061958.1AL589693.1ARPC3 BRAF CCR6 CKAP4 CUX1 DTHD1 EZH1 GAB1 H2AFY ILRUN KNTC1 LINC02550 MCOLN2 MYH9 NSF PDS5B PPARD RAB1B RNF13 SESN3 SNAPC3 STK3 TGFBR1 TRAK1 UXS1 ZMIZ1
AC068051.1AL592183.1ARPC4 BRI3 CCR7 CKLF CXCR3 DTNB EZR GAB2 H2AFZ IMMP2L KPNA3 LINC02842 MCPH1 MYL12A NSMCE1 PDSS2 PPDPF RAB29 RNF130 SESTD1 SND1 STK32B TGFBR2 TRAK2 VAMP5 ZMIZ2
AC079793.1AL592429.2ARPC5L BROX CCSER1 CLASP1 CXCR4 DTNBP1 FABP5 GABARAPL2H3F3A IMPDH2 KRAS LIPA MCPH1-AS1MYL6 NSMCE2 PEA15 PPIA RAB30 RNF141 SETBP1 SNED1 STK38 TGIF1 TRAM1 VAMP8 ZMYM2
AC080129.1AL627171.2ARRB2 BRWD1 CCSER2 CLASP2 CXCR5 DTWD2 FADS3 GABBR1 H3F3B INKA1 KSR2 LITAF MCTP1 MYL6B NSRP1 PEAK1 PPIB RAB30-DT RNF144B SETDB2 SNHG14 STK39 THEMIS2 TRANK1 VASP ZMYM6
AC083837.1ALCAM ARRDC3 BRWD3 CD164 CLASRP CXorf21 DTX1 FAF1 GABPB1 HACD4 INPP5B KYNU LIX1-AS1 MCTP2 MYL9 NSUN3 PEBP1 PPIL3 RAB31 RNF168 SETX SNHG16 STK4 TIAM2 TRAPPC2L VAT1 ZMYND8
AC090125.1ALDH3A2 ASAH1 BSG CD180 CLDND1 CXXC5 DUS2 FAIM GABPB1-AS1HCK INPP5D L1TD1 LMAN1 MCU MYLIP NSUN7 PECAM1 PPIP5K2 RAB34 RNF175 SFMBT1 SNHG19 STMN3 TIFA TRAPPC9 VAV2 ZNF101
AC090152.1ALDH5A1 ASAP1 BST2 CD19 CLEC16A CYB561A3 DUSP15 FAM102A GABPB1-IT1HCLS1 INPP5F L3MBTL3 LMAN2 MDFIC MYO1D NT5C2 PELI1 PPP1R12B RAB37 RNF20 SFMBT2 SNHG29 STRBP TIGIT TRBC2 VAV3 ZNF107
AC091045.1ALG13 ASCC1 BTAF1 CD1C CLEC17A CYB5A DUSP22 FAM107B GABRB2 HCST INSIG1 L3MBTL4 LMBR1L MDM2 MYO1E NT5C3A PELI2 PPP1R14A RAB3GAP2 RNF213 SFT2D2 SNHG5 STRN TIMM10 TREML2 VAV3-AS1 ZNF141
AC092546.1ALMS1 ASCC3 BTBD9 CD1D CLEC2B CYB5R1 DUSP6 FAM111B GADD45B HDAC7 INTS4 LACTB LMF1 MDM4 MYO1F NT5C3B PFDN5 PPP1R14B RAB3IP RNF214 SFTPB SNHG7 STRN3 TIMM17A TRG-AS1 VCL ZNF207
AC092691.1ALOX5 ASH2L BTD CD200 CLEC2D CYBA DYM FAM117A GALNT10 HDAC9 INTS6L LAIR1 LMNA MDS2 MYO1G NT5DC1 PFKL PPP1R15A RAB8B RNH1 SFXN1 SNRK STRN4 TIMMDC1 TRIB2 VCPKMT ZNF248
AC092821.3ALOX5AP ASPH BTF3 CD22 CLIC1 CYBB DYNC1LI2 FAM117B GALNT2 HDLBP INVS LAMC1 LMO4 ME2 MYO5A NT5E PFKP PPP1R18 RABAC1 ROCK2 SGK1 SNRNP25 STT3A TIMP1 TRIM33 VDAC1 ZNF253
AC093010.2ALPK1 ASXL2 BTG1 CD24 CLIC4 CYP51A1 DYNLL1 FAM126A GALNTL6 HEATR5B IQCB1 LAMP1 LMO7 MED13 MYO7B NUBPL PFN1 PPP1R2 RABGAP1L ROR1 SGK3 SNRPD2 STT3B TJP1 TRIO VEGFB ZNF254
AC093157.1ALYREF ATF7 BTLA CD247 CLINT1 CYTH1 DYRK1A FAM135A GANAB HECTD4 IQGAP1 LAPTM5 LONRF1 MED13L MYO9B NUCB1 PGD PPP1R9A RAC1 RORA-AS1 SGMS1 SNRPN STX16 TKT TRMT11 VEZT ZNF266
AC097376.3AMBRA1 ATF7IP BTN2A2 CD27 CLIP1 CYTH4 DYRK2 FAM172A GANC HERC1 IQGAP2 LARGE1 LPAR6 MED17 MYOF NUDT1 PGGHG PPP2R1A RAC2 RP9 SGO1-AS1 SNTB1 STX18 TLE1 TRPS1 VGLL4 ZNF292
AC104596.1AMFR ATF7IP2 BTN3A1 CD2AP CLLU1 CYTIP DZIP3 FAM177B GAPDH HERC2 IQSEC1 LARGE2 LPCAT1 MEF2A MZB1 NUDT4 PGGT1B PPP2R2B RACK1 RPA1 SGPP1 SNTG1 STX7 TLE4 TRRAP VIM ZNF318
AC104971.3AMN1 ATG10 BTNL9 CD300C CLLU1OS DAAM1 E2F5 FAM214A GAPT HERC4 IREB2 LARP4B LPIN2 MEF2B N4BP1 NUMA1 PHACTR1 PPP2R5C RAD17 RPN1 SH2B2 SNX10 STXBP5 TLE5 TSBP1-AS1 VMP1 ZNF326
AC105402.3ANAPC5 ATG3 BTRC CD37 CLMN DAD1 EAF2 FAM228B GARS HERPUD1 IRF1 LASP1 LPP MEF2C N4BP2 NUMB PHACTR2 PPP2R5E RAD51B RPN2 SH2D3C SNX18 SUB1 TLK1 TSC22D3 VNN2 ZNF331
AC106791.1ANK1 ATG4C BX284613.2CD38 CLN8 DAPK1 EBF1 FAM30A GAS5 HES1 IRF4 LAT2 LRBA MEF2C-AS1N4BP2L1 NUP153 PHC3 PPP3CA RALBP1 RPTOR SH3BGRL3 SNX2 SUCO TLN1 TSEN54 VOPP1 ZNF33B
AC108879.1ANK2 ATG7 BZW1 CD3D CLNK DAPP1 EBI3 FAM3C GAS7 HEXB IRF8 LAX1 LRCH1 MEGF9 NAA16 NUP62 PHEX PPP3CC RALGAPA1 RRAS2 SH3BP2 SNX22 SUMF1 TLR10 TSGA10 VPREB3 ZNF385A
AC116099.1ANK3 ATM C11orf24 CD40 CLOCK DBI ECE1 FAM43A GATAD1 HGSNAT ISCU LBH LRCH3 MEI1 NAA35 NUP88 PHF12 PPP6R3 RALGAPA2 RRBP1 SH3BP5 SNX25 SUMO3 TM2D3 TSHR VPS13B ZNF385B
AC119396.1ANKAR ATOX1 C11orf80 CD44 CLPTM1L DBNL ECHDC2 FAM49A GATAD2B HHEX ITFG1 LBR LRCH4 MEIKIN NABP1 NXPH4 PHF14 PPTC7 RALGPS1 RREB1 SH3RF1 SNX29 SUN1 TM9SF3 TSHZ2 VPS13D ZNF395
AC119673.2ANKIB1 ATP10A C12orf42 CD48 CLSTN1 DCAF6 ECI1 FAM50A GBE1 HIBADH ITGA4 LCK LRMP MEIS2 NACA OAS1 PHF21A PRAG1 RALGPS2 RRM2B SH3YL1 SNX3 SUN2 TMA7 TSPAN13 VPS37B ZNF407
AC120193.1ANKRA2 ATP10D C12orf45 CD5 CLTB DCC EDEM1 FAM53B GBP2 HIBCH ITGAE LCN10 LRP1B MESD NAGK OAZ1 PHIP PRCP RAN RTN2 SHISAL2A SNX8 SUPT20H TMBIM1 TSPAN3 VPS41 ZNF428
AC141272.1ANKRD11 ATP11A C12orf57 CD52 CLTC DCLK2 EDEM3 FANCL GBP4 HIF1A ITGAL LCN8 LRRC25 METRNL NAP1L1 ODC1 PHKB PRDM1 RANBP9 RTN3 SHLD2 SNX9 SUPT3H TMCC1 TSPAN33 VPS45 ZNF429
AC233755.1ANKRD12 ATP13A1 C16orf54 CD53 CMIP DCPS EDRF1 FARP2 GCC2 HINT1 ITGAX LCOR LRRC4C METTL15 NAPSA OGDH PHLDA1 PRDM15 RAP1A RUBCN SHMT2 SOCS1 SUPT6H TMED10 TSPO VSIR ZNF439
AC233755.2ANKRD17 ATP13A3 C16orf74 CD55 CMSS1 DCXR EEA1 FARS2 GCHFR HINT2 ITGB1 LCORL LRRC59 METTL8 NBEA OGFRL1 PHPT1 PRDM2 RAPGEF1 RUBCNL SIAH1 SON SUSD1 TMED2 TSPYL2 VTI1A ZNF506
AC243960.1ANKRD26 ATP1A1 C16orf87 CD58 CMTM3 DDHD1 EED FAU GCLC HIP1R ITGB2 LCP1 LRRC8C MEX3C NBEAL2 OGT PHTF1 PRDM4 RAPGEF2 RUFY3 SIDT2 SORL1 SUSD3 TMED3 TSTD1 VWA8 ZNF532
AC244131.2ANKRD28 ATP1B3 C17orf49 CD59 CMTM6 DDHD2 EEF1B2 FBH1 GCNT1 HIPK2 ITGB2-AS1 LCP2 LRRC8D MFAP1 NBPF1 OMA1 PHTF2 PRDM6 RARS2 RUNX1 SIGLEC10 SOS1 SUSD6 TMED5 TSTD3 WAPL ZNF595
AC244502.1ANKRD30BLATP2A2 C1orf112 CD6 CMTM7 DDI2 EEF1D FBRS GCNT2 HIPK3 ITGB7 LDAH LRRFIP1 MFAP5 NBPF11 OPTN PI4K2B PRDM8 RASA1 S100A1 SIGLEC6 SOS2 SUZ12 TMED8 TTC28 WARS ZNF608
AC246817.1ANKRD44 ATP2B1 C1orf131 CD63 CNBP DDIT4 EEF2 FBXL17 GDI2 HIST1H1C ITM2A LDHA LRRK1 MFN1 NBR1 OS9 PIAS2 PRDX1 RASA2 S100A10 SIK3 SOX4 SWAP70 TMED9 TTC3 WARS2-AS1ZNF609
ACAA2 ANKZF1 ATP2B4 C1orf162 CD68 CNIH1 DDOST EFCAB13 FBXL20 GEN1 HIST1H1D ITM2B LDHB LRRK2 MFSD4B NCF1 OSBP PIBF1 PRDX2 RASA3 S100A11 SIL1 SOX5 SYK TMEM117 TTC39C WASHC4 ZNF626
ACADVL ANO6 ATP2C1 C22orf34 CD69 CNKSR2 DDT EFHC1 FBXL4 GFOD1 HIST1H1E ITM2C LDLRAD4 LSAMP MFSD6 NCF2 OSBPL10 PICALM PRDX3 RASGEF1B S100A13 SIMC1 SP100 SYNE1 TMEM123 TTC7A WDFY1 ZNF638
ACBD3 ANTXR2 ATP5F1E C2CD3 CD70 CNOT1 DDX17 EFHD2 FBXO10 GGA1 HIST1H2ACITPKB LEF1 LSM14A MGA NCK2 OSBPL3 PIGN PRDX5 RASGRF1 S100A4 SINHCAF SP110 SYNE2 TMEM126BTTN WDFY2 ZNF644
ACO2 ANXA1 ATP5IF1 C2orf49 CD72 CNPY2 DDX21 EFL1 FBXO11 GGA2 HIST1H2AGITPR1 LEMD3 LSM2 MGAT4B NCL OSBPL9 PIGR PRDX6 RASGRP1 S100A6 SIPA1 SP140 SYNE3 TMEM131 TTN-AS1 WDFY4 ZNF654
ACP5 ANXA11 ATP5MC2 C3orf67 CD74 CNR1 DDX3X EFNA3 FBXO21 GIGYF2 HIST1H2BCITPR2 LEPROTL1 LSP1 MGAT5 NCOA1 OSTC PIK3AP1 PREX1 RASGRP3 S1PR1 SIPA1L1 SP3 SYNGR1 TMEM131LTUBA1B WDPCP ZNF683
ACSL4 ANXA2 ATP5MG C4orf48 CD79A CNR2 DDX5 EHBP1 FBXO22 GINM1 HIST1H2BDITSN2 LFNG LSR MGST3 NCOA2 OSTF1 PIK3C3 PRH1 RASSF2 S1PR4 SIPA1L3 SP4 SYNGR2 TMEM154 TUBB WDR11 ZNF718
ACSL5 ANXA4 ATP6V0A1 C7orf50 CD79B CNTNAP2 DDX52 EHBP1L1 FBXO42 GLCCI1 HIST1H2BKIVD LGALS1 LTA4H MHENCR NCOA3 OTULIN PIK3CB PRICKLE1 RASSF3 SAMD12 SIT1 SPACA9 SYPL1 TMEM156 TUBB6 WDR26 ZNF720
ACSM3 ANXA5 ATP6V0A2 CA5B CD81 COA3 DEF8 EHD1 FBXW4 GLG1 HIST1H3D JADE3 LGALS3 LTB MIB1 NCOR2 OXCT1 PIK3IP1 PRKACB RASSF6 SAMD9L SIX3 SPAG9 SYT1 TMEM161BTULP4 WDR45 ZNF737
ACSS1 ANXA6 ATP6V0D1 CAB39L CD82 COBLL1 DENND1A EHD3 FBXW7 GLIPR1 HIST2H2ACJAK2 LGALS8 LTN1 MICAL3 NCR3 P2RX1 PIK3R5 PRKAR1A RB1 SAMHD1 SKAP1 SPAST SYT11 TMEM161B-AS1TUT4 WDR49 ZNF780B
ACTB AOPEP ATP6V1F CACNA1A CD83 COG3 DENND1B EHMT1 FBXW8 GLIPR2 HIVEP1 JAM3 LGALS9 LUC7L MICU1 NDFIP1 P2RX5 PIKFYVE PRKCB RB1CC1 SAMSN1 SKAP2 SPATA13 SYT17 TMEM168 TUT7 WDR7 ZNF800
ACTG1 AP001636.3ATP6V1G1 CACNA2D4CD84 COG4 DENND2D EID1 FCER1G GLO1 HIVEP2 JARID2 LGMN LUC7L3 MICU3 NDUFAF3 P2RY14 PIM1 PRKCD RBBP6 SARAF SKIL SPATA5 TAB2 TMEM175 TXN WDR70 ZNF804A
ACTR6 AP1M1 ATP8A1 CACNB2 CD86 COG5 DENND4A EIF1 FCER2 GLRA3 HIVEP3 JAZF1 LGR5 LUZP1 MID1IP1 NDUFS4 P2RY8 PIM2 PRKCE RBFA SASH3 SLA SPATS2 TACC1 TMEM19 TXNDC11 WDR82 ZNF827
ACYP2 AP1S3 ATP9B CACNB4 CD9 COG6 DENND4C EIF2AK3 FCGR2B GLRX HLCS JCHAIN LHFPL2 LY6E MIDN NEB P4HA1 PIP4K2A PRKCH RBL1 SAT1 SLAMF1 SPATS2L TADA3 TMEM208 TXNDC15 WDR91 ZNF83
ADA2 AP2A1 ATRX CADM1 CD96 COL19A1 DENND5B EIF2S1 FCGRT GLT1D1 HLTF JDP2 LHPP LY86 MIF4GD NEDD9 P4HB PIP5K1A PRKD2 RBM19 SATB1-AS1SLAMF6 SPCS1 TAF10 TMEM245 TXNDC5 WHRN ZNF831
ADAM15 AP2B1 ATXN1 CADM2 CD99 COL4A3 DEPDC5 EIF3F FCHO1 GLUL HM13 JMJD1C LILRA4 LY9 MIOS NEIL1 PABPC1 PIP5K1B PRKD3 RBM3 SBF2 SLAMF7 SPCS2 TAGAP TMEM258 TXNIP WIPF1 ZNF860
ADAM19 AP2S1 ATXN10 CADPS2 CDC16 COL4A4 DERL1 EIF3H FCHO2 GLYR1 HMCES JPT1 LILRB1 LYL1 MIR137HGNEK6 PABPC4 PITPNA PRKG1 RBM38 SBNO1 SLC11A1 SPCS3 TAGLN2 TMEM260 TXNL4A WNT16 ZNF91
ADAM28 AP3B1 ATXN7 CALCOCO1CDC25B COL9A2 DERL3 EIF3L FCHSD2 GM2A HMGB1 JPX LILRB2 LYN MIR155HGNEK7 PACS1 PITPNC1 PRKN RBM47 SCAF11 SLC12A6 SPEN TANGO6 TMEM263 TYMP WNT3 ZNF92
ADAM29 APH1B AUH CALM1 CDC27 COL9A3 DESI2 EIF4A1 FCMR GMDS HMGN3 JSRP1 LIMD1 LYPLAL1 MIR181A1HGNEK8 PACSIN2 PITPNM2 PRKX RBMS1 SCAF8 SLC14A1 SPI1 TANK TMEM268 TYROBP WSB1 ZSCAN16-AS1
ADAM8 APLP2 AUTS2 CALM2 CDC42EP3 COMMD10DGCR2 EIF4B FCRL1 GMDS-DT HMOX1 KANK1 LIMD2 LYRM4 MIR3681HGNENF PAG1 PKIA PRMT2 RBMS3 SCAI SLC15A2 SPIB TAOK1 TMEM273 TYW1 WSB2 ZSWIM6
ADAMTS19APOBEC3C AVL9 CALM3 CDC42SE2 COMMD4 DGKA EIF4G1 FCRL2 GMFG HNRNPA1 KANSL1 LIME1 LYST MKLN1 NEPRO PAICS PKIG PRNP RBPJ SCAPER SLC15A4 SPIDR TAP1 TMEM30A UBA52 WWC3 ZYX
ADAMTS19-AS1APOBEC3GAZIN1 CALR CDC73 COMMD6 DGKD EIF4G3 FCRL3 GNA12 HNRNPA2B1KANSL1-AS1LIMS1 LYZ MKNK2 NETO1 PAIP2B PKM PRR13 RBPMS2 SCCPDH SLC16A4 SPINT2 TAPT1 TMEM35B UBA6-AS1 WWOX
ADAMTS6 APOD AZIN1-AS1 CAMK1D CDCA7L COP1 DGKG EIF5B FCRL4 GNAI3 HNRNPAB KANSL1L LIMS2 MACF1 MLEC NF1 PAK1 PKN2-AS1 PRR16 RC3H1 SCFD1 SLC16A7 SPOCK2 TAPT1-AS1TMEM60 UBA7 XACT
ADAP1 APP B4GALT1 CAMK2D CDH13 COPA DGLUCY ELF2 FCRL5 GNAO1 HNRNPDL KANTR LINC00278 MACROD2 MMP17 NFAT5 PALM2-AKAP2PLAAT2 PRRC2C RC3H2 SCFD2 SLC17A9 SPRED1 TARBP1 TMEM62 UBASH3B XBP1
ADAP2 APPL1 B4GALT3 CAMK4 CDK12 COPB2 DHRS9 ELK3 FCRLA GNAS HNRNPM KAT2B LINC00342 MAD1L1 MNDA NFATC1 PAN3 PLAAT4 PRXL2C RCBTB2 SCIMP SLC22A15 SPRED2 TARS TMEM63A UBB XKR6
ADARB1 APPL2 BABAM2 CAMKMT CDK13 COPDA1 DHRSX ELMO1 FDFT1 GNB4 HNRNPU KAT6B LINC00433 MAGED2 MOB3A NFATC2 PANTR1 PLAC8 PSAP RCSD1 SCLT1 SLC23A2 SPTBN1 TARSL2 TMEM71 UBC XPA


