CLL|BPLL|SMZL |LPD |SLL|HCL |HCLv (IL|Ctrl | Total
Total 34 |6 5 3 (113 1 2123 |78
CD19+ 3' scRNA-seq 28 |5 5 1 1 (1 |O 114 1|46
CD19+ 5' scRNA-seq 13 (5 3 2 (0 [3 [1 2 (10 (39
CD19+ DNA WES 13 (2 3 0 |1 |1 |o 110 |21
CD34+ 5' scRNA-seq 2 |1 1 0O |0 |0 |O 0|10 (14
Multiple samples per individual 5 |0 2 0O |0 |0 |0 ofo |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 [CDilc [CD25  [SHMmainclone |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

15 15 CLL 74 22 110 No No + + + no_data del17

T10 b i 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 |s 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 'Euveh‘s\'b + + + + Low Dim no_data tri12

T11 T11 CLL 86 7 NA No |I_hrutimb + + + no_data delll

T13 T13 LPD 75 |19 5 No No - - + + + + + + no_data del17

T14 T14 CLL |5_3 5 19 No No, IVIG 38% in 2017 + + + + + Dim + 0 tri12, del17
Ti5 Ti5 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 [s3 0 no

T19 T19 cLL 67 + + no_data

T20 T20 SMZL_lymphocytosis |72 |4 18 Yes No + + - + + + + 17 tri12, tril8
T22 T22 cLL 62 41 No + + + + + no_data no

123 123 SMZL_lymphocytosis |84 |2 282 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
126 126 cLL 72 No no_data tri12

128 a 128 CLL [s3 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 3 |2 93 No No + no_data no

T30 b T30 CLL 47 |6 11 Yes Acalabrutinib + + + no_data no

T31 131 cLL 47 no_data

132 132 [BPLL 2 70 Yes + 50% + + + + + + no_data del17,amp15
36 36 cLL 2019 41% Prednisone No + + + [ no

T37 T37 CLL 66 24 15 Yes No + + + no_data no

138 138 sMZL_lymphocytosis |64 |4 40 Yes No No + + . + + + [ no

T41 T41 L 85 5 - - 2 no

T42 T42 sMZL_lymphocytosis |60 8.29 Yes - + + + - no_data no

T43 T43 CLL |5_3 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 7|4 12 No No + + + no_data no

T49 T49 CLL 75 4 17 Yes No + + + no_data no

T50 T50 cLL 7|2 23 Yes No [ tri12

151 T51 CLL 49 6 75 No No + + + no_data no

T52 T52 cLL 77|11 83 Yes No + + + 21 tri18, del14
153 153 cLL 63 |1 7 No No + + + no_data del11
T54. T54. cLL 83 |4 72 No No + + + no_data no

T55 T55 CLL 82 12 7 No No + + + no_data no

56 56 cLL 76 |8 10 No No + + + no_data no

157 157 SLL 63 No normal + + - + + + - no_data no

T58 T58 BPLL 87 |04 59 Yes Prednisone. now - acalabrutinib | Present, not quantified |+ . + + + Bright |- - [ del2

176 176 LPD 92 No normal No No - - 14 no

177 177 ctrl polyclonal no

178 178 CLL 75 9 Yes + + + 15 no

179 179 cLL 69 |12 2 Yes Obinutuzumab + + + + Bright 10 tri12, tril8
T84 T84 [BPLL 76 4 19 No No 55% + - + + + + + - - 26 tril2

185 185 LPD 1 6 + - - shm_range 9 34 |[tri12, amp1
187 187 HCL No normal No No + + NA 6 no

T88 T88 cLL [ del17, amp1
T89 T89 CLL |55 2 5.5 No No + + - + - - - 15 no

T90 T90 HCL 74 [No normal Yes Yes + + + 12 dell

T91 T91 HCLv 84 5 14.8 No No - - + - Bright Bright + + - 15 no

192 192 I 69 |1 436 No No + + . + + Dim - 25 no

193 193 cLL [ no

N18 N18 ctrl 75 [No normal polyclonal no

N123 N123 el 45 |No normal polyclonal no

N154 N154_[ctrl 64 [No normal 15 no

N162 N162_|ctrl 87 [No normal 34 no

N163 N163 [ctrl 87 [No normal polyclonal no

N171 N171 el 8 [No normal polyclonal no

N172 N172 et 94 [No normal no_data no

N215 N215_ctrl 49 [No normal 27 no

1 1 ctrl No normal no_data no

%) %) ctrl No normal no_data no

3 3 ctrl No normal no_data no

c4 c4 ctrl No normal no_data no.

s s ctrl No normal no_data no

6 6 ctrl No normal no_data no

7 7 ctrl No normal no_data no

8 8 ctrl No normal no_data no

9 9 ctrl No normal no_data no

10 10 ctrl No normal no_data no
mm10_d0 |mm10_do|ctrl 40 [No normal polyclonal no
mm10_d2 |mm10_d2[ctrl 55 [No normal polyclonal no

133 133 ctrl '?) No normal no_data no

T34 T34 ctrl |32 No normal no_data no

T35 T35 ctrl [39 [no normal no_data no
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Up-regulated aged-HCL vs aged
ADAMTS19
ARMH1
BX284613.2
CCDC88A
CKLF

CPVL
GALNTL6
HCST
HOPX
ILIR2
MEIKIN
MYF6
PSD3
RFTN1
RGS13
S100A4
SGK1
SNTG1
SORL1
TACC1
TCL1A
TIMP1

Down-regulated aged-HCL vs aged
ALOX5

COBLL1

CXXC5

FAM30A

GNG7

NIBAN3

PPP1R14A

TCF4



Sex_chr Cell cycle Ig Ribosomal HLA Stress Platelet Erythrocyte llumina/Ultima_diff

AMELY DNAIB1 IGHA1 B2M HLA-A DUSP1 PF4 HBA1 AC000093.1
AZFa HSPA1A IGHA2 EEF1A1 HLA-B DUSP2 PF4V1 HBA2 AC002464.1
AZFb HSPA1B IGHD HIST1IH4C 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
CDhy1 MCM4  IGHD1-20 RPL10 HLA-DOA HSP90AB1 AC006064.4
CDY2 MKI67  IGHD1-26 RPL10A HLA-DOB HSP90B1 AC007014.1
CYorfl5 PCNA IGHD1-7 RPL1OL HLA-DPA1 HSPAS AC007952.4
DAZ1 STMN1 IGHD10OR15-1A RPL11 HLA-DPB1 HSPAS8 AC008035.1
DAZ2 TOP2A  IGHD10R15-1B RPL12 HLA-DQA1 HSPD1 AC010642.2
DAZ3 UBE2C  IGHD2-15 RPL13 HLA-DQA2 HSPE1 AC010880.1
DAZA IGHD2-2 RPL13A HLA-DQB1 HSPH1 AC010883.1
DDX3Y IGHD2-21 RPL14 HLA-DQB1-AS1 [ER2 AC012306.2
EIF1AY IGHD2-8 RPL15 HLA-DQB2 IF127 AC015849.3
HSFY1 IGHD20OR15-2A RPL17 HLA-DRA IFI30 AC016735.1
HSFY2 IGHD20OR15-2B RPL18 HLA-DRB1 IFI35 AC020656.1
KDMS5D IGHD3-10 RPL18A HLA-DRB5 IF144L AC020910.4
NLGN4Y IGHD3-16 RPL19 HLA-E IF16 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 IGHD30OR15-3A RPL23 IFIT3 AC074183.1
RBMY1A1 IGHD30OR15-3B RPL23A IFITS 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 I1SG20 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 IGHD50R15-5A RPL32 ZFP36 AD000090.1
uTy IGHD50R15-5B 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
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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

Naive-B

CD34

+

+

+

+

MME

+

DNTT

+

+

RAG1

VPREB1

IGLL1

+ |+

+ |+

+ |+ |+ ]|+ |+

IGHM

+ |+ [+ ]+

IGHD

IGKC

IGLC2

SYK

IRF4

ROR1

+ |+ [+ ]+ [+

MKI67

PCNA

HOPX

SPINK2




AIBG  ADARB2
AAKL  ADGRES
ABCAL  ADGRGS
ABCAS  ADIL
ABCA6  ADK
ABCA9  ADTRP
ABCB10  AEBP1
ABCB4  AFDN
ABCCL  AFFL
ABCGL  AFF3
ABHDI7A AFG3L2
MBIl AGFGL
ABI3 AGO4
ABLIM1  AGPAT3
ABR PATS
ABRACL  AGTPBP1
ABTL  AHCY

AC090152 ALDHSAL
AC091045 ALG13
AC092546 ALMS1
AC092691 ALOXS
AC092821 ALOXSAP
AC093010 ALPK1
AC093157 ALYREF
AC097376 AMBRAL

AC243960 ANKRD26 ATPIAL ~ Cl6orf87
AC244131 ANKRD28 ATP1B3  C170rfd9
AC244502 ANKRD30I ATP2A2  Clorf112
AC246817 ANKRD44 ATP2B1  Clorf131
2 ANKZF1 ATP284  Clorfl62
ACADVL ANO6  ATP2C1  C220rf34
ACBD3  ANTXR2 ATPSFIE C2CD3
ACO2  ANXAL  ATPSIFL  Corfd9
ACPS  ANXALL ATPSMC2 Corf7
ACSLA  ANXA2  ATPSMG  Cdorfa8
ACSLS  ANXA4  ATPGVOAI C7orfs0
ACSM3  ANXAS  ATP6VOAZ CASB
ACSS1  ANXA6  ATP6VODI CAB39L
ACTB OPEP  ATPVIF CACNAIA
ACTGL  AP001636 ATP6V1G] CACNA2D: CD84
ACTR6 1 PSAL  CACNB2
ACYP2  APIS3  ATP9B  CACNB4
ADA2  AP2AL  ATRX  CADM1
ADAM1S AP2B1  ATXNL  CADM2
ADAM19 AP2S1  ATXNIO CADPS2
ADAM28 AP3B1  ATXN7  CALCOCO.
ADAM29 APHIB  AUH CALML
ADAMS  APLP2  AUTS2  CALM2
ADAMTS1 APOBEC3(AVLS  CALM3
ADAMTS1 APOBEC3( AZIN1  CALR

ADAMTS6 APOD
ADAPL  APP
ADAP2  APPLL

ADARBL  APPL2

ARAPZ  BACE2
ARCNL  BACH1
ARG

F4 BACH2
ARFGAP3 BAIAP2L1
ARFGEF2 BANK1

ARHGEF1¢ BCL7A
ARHGEF3 BDP1

ARIDIB  BEX2
ARID2  BEX4
ARID3A  BHLHEAO
ARIDSA  BHLHE41
ARIDSB  BICD1
ARIH1  BICD2
ARLL  BICRAL
ARLIS  BIK
ARLI7A  BIN2
ARLI7B  BIRC3
ARLZ  BLK
ARL2BP  BLOCIS2
ARLAC  BMERBL
ARLAD  BMF
ARLEA  BMP2K
ARMC2  BMPSB
ARMCX3  BMPRIA
ARMCX6  BMPR2
ARMH1  BNIP3L
ARMH3  BODILL
ARNT  BPNTL
ARPC2  BPTF
ARPC3  BRAF
ARPCA  BRI3
ARPCSL  BROX
ARRB2  BRWDL
ARRDC3  BRWD3
ASAHL  BSG
ASAPL  BST2
ASCCL  BTAFL
ASCC3 BTBDY
ASH2L  BTD
ASPH  BTF3
ASXL2 BTG
ATF7  BTLA
ATF7IP BTN2A2
ATF7IP2 BTN3AL
ATG10  BTNLY
ATG3 STRC
ATGAC  BX284613
ATG7 1
ATM Cllorf24
ATOX1  Cliorf
ATPI0A  C120rfa2
ATPI0D  C120rfd5
ATPLIA  C120rfS7

AZINI-AS1 CAMK1D
BAGALTL CAMK2D
BAGALT3 CAMK4
BABAM2  CAMKMT

coq2
CORO1A

CXorf21
CXXC5
CYBS61A3
CYBSA
CYBSR1
ey

DHRSX

2
El

Of
DPYSL2

DSTN
DTD1
DTHDL
DTNB
DTNBP1
DTWD2
DTX1
DUS2
DUSP1S
DUSP22
DUSPE
oYM
DYNCILI2

El
ELMO1

ELMOD3
ELMSAN1
ELOVLS

GNG11  HOPX
GNG2  HPGD
GNG7  HPGDS
GNL3  HRK
GNPTAB  HS25T1
GOLGASA HS3STL
GOLGASB HSD17B12
GOLGB1  HSD1784
GOLPH3  HSDL2
GOSR2  HSH2D
PAAL  HSPAL2A
GPATCH2 HSPA4
PATCH2I HUWEL
GPBPL  HVCNI
GPCPDL  IBTK
PD2 D3
GPHN  IDH2
GPR1378 IDH3A
GPR160  IDS
GPR1S3  IERS
GPRES  IFIL6
GPSM3  IFI27L2
GPT2  IFITM1
GPX7  IFNARL
GRAMDIE IFNAR2
GRAMDIC IFNG-AS1
GRAP2  IFNGRL
GRB2  IFNLR1
GRHPR  IFTS7
1GF28P3
GRINA  IGF2R
GRK3  IGFBP4.
GRKS  IGFLR1
GRN KZF1
GSAP  IKZF3
GSN L10RA
GSTKL LIS
GSTPL  IL18
GTDCL  ILIR2
GTF2AL  IL21R
GUCDL  IL2RA
GYPC  IL2RG
HIFO  IL3RA
HIFX 4R
H2AF) L7
H2AFY  ILRUN
H2AFZ  IMMP2L
H3F3A  IMPDH2
H3F3B  INKAL
HACD4  INPPSB.
HCK PPSD
HCLS1  INPPSF
HCST  INSIGL
HDAC?  INTS4
HDACO  INTS6L
LBP  INVS
HEATRSB 1QCB1
HECTD4  1QGAP1
HERCL  1QGAP2
HERC2  1QSECL
HERC4  IREB2
HERPUD1 IRF1
ES1  IRF4
HEXB  IRF8
HGSNAT  ISCU
HHEX  ITFG1
HIBADH  ITGA4
HIBCH  ITGAE
HIFIA  ITGAL
HINTL  ITGAX
HINT2  TGB1
HIPIR  ITGB2
HIPK2  ITGB2-AS]
HIPK3  ITGB7
HISTIHIC ITM2A
HISTIH1D ITM28.
HISTIHIE ITM2C
HISTIH2A ITPKB
HISTIH2A ITPR1
HISTH2B ITPR2
HISTIH2B ITSN2
HISTIH28 IVD
HISTIH3D JADE3
HIST2H2A JAK2
HIVEPL  JAM3
HIVEP2  JARID2
HIVEP3  JAZFL
HLCS  JCHAIN
HLTE JDP2
HMI13  JMIDIC
HMCES  JPT1
HMGB1  JPX
HMGN3  JSRP1
HMOX1 ~ KANK1
HNRNPAL KANSLL
HNRNPA2 KANSL1-A
HNRNPAB KANSLIL
HNRNPDL KANTR
HNRNPM  KAT28
HNRNPU ~ KAT6B

KCNA3
KCNHS.
KCNJ3.

LINC0047:

KIAAOSS6 LINCO137:
KIAAL191 LINCO147:
KIAAL217 LINCO147¢
KIAA13241 LINCO148(
KIAA1328 LINCO150:

KIF138
KIF38  LINCO158!
KIFAP3  LINCO161¢
KLF12  LINCO172¢
KLF13  LINCO175:
KLF2  LINCO178:
KLF3  LINCO183:
LF6  LINCO185
KLF7  LINCO194¢
KLF8  LINCO2100
KLHL14  LINCO213;
KLHL18  LINCO216:
KLHL2  LINC0220t
LHL29  LINC0222
KLHLS  LINC0222t
KLHL6  LINC0224(
KIKL  LINC0224¢
KLRC4  LINCO236:
KLRK1  LINC0236
KMO  LINC0239;
KMT2E  LINCO241t
NLL  LINC02420
KNTCL  LINCO255(
KPNA3  LINCO284:
KRAS  LIPA
KSR2  LITAF
KYNU  LIX1-ASL
LITD1  LMANL

L3MBTLA LMBRIL
LACTB  LMF1
LAIRL  LMNA
LAMC1  LMO4
LAMP1  LMO7
LAPTMS ~ LONRF1
LARGEL  LPAR6
LARGE2  LPCAT1
LARPAB  LPIN2
LASPL  LPP
LAT2  LRBA
LAXI  LRCH1
LBH LRCH3
LBR LRCH4
LeK LRMP.
LCN10  LRPIB
LCN8  LRRC2S
LCOR  LRRC4C
LCORL  LRRCS9
P1  LRRCSC

LDLRAD4 LSAMP
LEFL LSM14A
LEMD3  LSM2
LEPROTLL LSP1
G ISR

GALSL  LTAGH
LGALS3  LTB
LGALSS  LTN1
LGALS9  LUCTL
LGMN  LUCTL3

LHFPL2  LYGE
LHPP  LY86
LLRAG  LY9
LLRBL  L¥L1
RB2  LYN
LMD LYPLALL
LIMD2 RM4.
LMEL  LYST
uMs1  Lvz
LMS2  MACFL

LINC0027¢ MACRODZ
LINC0034 MADILL
LINC0043: MAGED2

MAGEF1

MOB38
MORC3
MOSMO
MOXD1
MPCL
MPEGL
MPP
MPRIP

MARCHL MSN
MARCH3  MSR1
MARCHG  MTAP
MARCH8 MTDH
MARCKS  MTERF4
MARCKSL: MTHFD1
I MARFL  MTMRL
D MARS  MTMR10
MAST2  MTMR12
MAST4  MTR
MBD4  MTSS1
MBDS  MXD4
MBNLL  MXI1
MBNL2  MYADM
MBP  MYBL2
MBTD1  MYC
MCCC2  MYDGF
Mcm9 YF6
MCOLN2  MYH9
MCPHL  MYL12A
MCPH1-At MYLE
MCTPL  MYL6B
MCTP2  MYLY
Mcu VLI
MDFIC  MYO1D
MDM2  MYO1E
MDM4  MYO1F
MDS2  MYO1G
ME2 MYOSA
MEDI3  MYO7B
MEDI3L  MYO9B
MED17  MYOF
MEF2A  MZB1
MEF28  N4BP1
MEF2C  N4BP2
MEF2C-AS N4BP2L1
MEGF9  NAALG
MEIL  NAA3S
MEKIN ~ NABP1
MEIS2  NACA
MESD  NAGK
METRNL  NAP1L1
METTLIS NAPSA
METTLS  NBEA
MEX3C ~ NBEAL2
MFAPL  NBPFL
MFAPS  NBPF11
MFNL  NBR1
MFSDA4B  NCF1
MFSD6  NCF2
MGA  NCK2
MGAT4B  NCL
MGATS ~ NCOAL
IGST3  NCOA2
MHENCR NCOA3
MIBL  NCOR2
MICAL3  NCR3
MICUL  NDFIP1
MICU3  NDUFAF3
MIDLIP1  NDUFS4
MIDN  NEB
MIFAGD  NEDD9
MIOS  NEILL

MIR181A1 NEKS
MIR3681F NENF

MKLNL
MKNK2
MLEC
MMP17
MNDA
MOB3A

NEPRO
NETO1
NF1
NFATS
NFATCL
NFATC2

NFATC3

PAGL
PAICS
PAIP2B
PAKL
PALM2-Ak
AN3

P
PANTRL

PAPSS1
PARM1

[
PARP11

PLAAT2
PU

AAT4
PLACE

PLCBL
PLCGL
PLCLL
pLCL2

RALGPS2
N

RAI
RANBPY

R
RCSDL

REEP3  SCML4
REEPS  SCNIB.
REL SCN3A
ELB  SCPEP1
RELCH  SDCBP

RESFL  SDF4
REX02  SDK1

FC1 SDK2
RFINI  SECIIC

FX3 SECI3
RFX7  SEC14LL
RGCC  SEC31A
RGS1  SEC61AL
RGS10  SEC61B
RGS13  SEC61G
RGS19  SEC62
RGS2  SEC63
RHBDD1 ~SECISBP2L
RHBDF2  SELIL
RHEX  SELIL3

HOA  SELENOK
RHOB  SELENOM

HOC L
RHOF  SELPLG

RHOG  SEMAA
RHOH  SEMA4B
RHOQ  SEMA7A

RIPOR1  SERPINB6
RIPOR2  SERPINBE
RMDN2 ~ SERPINBS
RMRP  SERPINBY
RNASE6  SERPINFL

RNASEH2( SERTAD2
RNASET2 SESN1
RNF13  SESN3

SESTDL
RNF141  SETBP1

RNF1448 SETDB2
RNF168  SETX
RNF175  SFMBT1
RNF20  SFMBT2
RNF213  SFT2D2
RNF214  SFTPB
RNHL  SFXNI

RPY. SGO1-AS1 SNTB1
RPAL  SGPP1 G1
RPNL  SH2B2
RPN2  SH2D3C
RPTOR  SH3BGRLE

CRRAS2  SH3BP2

i RRBP1  SH3BPS
RREBL  SH3RF1
RRM2B  SH3VL1

N2 SHISAL2A
RTN3  SHLD2
RUBCN  SHMT2
RUBCNL  SIAHL
RUFY3  SIDT2

UNXL  SIGLEC10
S100A1  SIGLECE

F2 SLAMF7
SBNO1  SLC11AL
SCAF11  SLC12A6
SCAF8  SLC14A1
ScAl SLC1SA2
SCAPER  SLCISA4
SCCPDH  SLC16A4
SCFD1  SLCI6AT
SCFD2  SLC17A9
SCIMP SLC22A15
SCLTL  SLC23A2
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UBE2J1
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uBE2W
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YWHAB
YWHAH
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