Supplemental data

Clinico-biological features of T-ALL
with fusion proteins

1. Supplemental methods

Gene mutation screening

A custom capture Nextera XT gene panel (Illumina, San Diego, CA) targeting all coding exons
and their adjacent splice junctions of 80 genes was designed, based on available evidence in
hematological neoplasms. DNA Libraries were prepared using Nextera Rapid Capture
Enrichment protocol and underwent 2x150bp paired-end sequencing on Illumina MiSeq
sequencing system with MiSeq Reagent Kit v2 (Illumina). Briefly, sequence reads were filtered
and mapped to the human genome (GRCh37/hg19) using in-house software (Polyweb, Institut
Imagine, Paris). Annotated variants were selected after filtering out calls according to the
following criteria: (i) coverage < 30x, <10 alternative reads or variant allelic fraction (VAF)
<7%; (ii) Polymorphisms described in doSNP, 1000Genomes, EVS, Gnomad and EXAC with
a calculated mean population frequency >0.1%. Non-filtered variants were annotated using
somatic database COSMIC (version 78) and ProteinPaint (St Jude Children’s Research Hospital

— Pediatric Cancer data portal), published data and in-silico prediction effect.
RT-MLPA

Method previously published 2. All reactions were performed in a thermocycler with a heated
lid (Mastercycler, Eppendorf, Hambourg, Germany). Total RNA (500 ng) was diluted in 4 pL
of water. After the addition of 7.5 pL of a reverse transcription mix (2.5 pL 5x RT-MMLV

Buffer (Invitrogen, Carlsbad, CA), 1 uL DTT 100 mM, 2 pL dNTPs 10 mM and 2 pL random



primers 100 uM), samples were heated for 1 min at 80 °C, incubated for 5 min at 37 °C and
cooled at 4 °C. MMLV-Reverse transcriptase (1 pL) was added, and the samples were
incubated for 15 min at 37 °C, heated for 2 min at 98 °C and cooled at 4 °C. cDNA (5 pL) was
transferred to a new tube, and 3 pL of the LD-RTPCR probe mix (1.5 uL SALSA-MLPA Buffer
(MRC-Holland, Amsterdam, The Netherlands) + 1.5 pL final dilution probe mix) were added.
Samples were heated for 2 min at 95 °C and incubated for 1 h at 60 °C to allow the annealing
of the LD-RTPCR probes. The ligation step was performed by cooling all samples at 54 °C and
adding 32 L of a ligation mix (3 puL SALSA-Ligase 65 Buffer A, 3 uL SALSA-Ligase Buffer
B, 25 uL water, 1 uL SALSA-Ligase 65 (MRC-Holland)). This mix was incubated for 15 min

at 54 °C and heated at 98 °C for 5 min to stop the ligation reaction.

For PCR amplification, 5 pL of the ligation products were transferred to new tubes containing
45 pL of a PCR mix (20 pL Red’y’Star Mix (Eurogentec, Liege, Belgium); 1 pL 10 uM 5’
biotinylated primer Ul (GGGTTCCCTAAGGGTTGGA), 1 pL 10 pM primer U2
(GTGCCAGCAAGATCCAATCTAGA) and 18 pL water). Alternatively, a biotinylated
primer U2 was used together with an unmodified primer U1 to allow the characterisation of the
junction from the other end. The amplification was performed as follow: 6 min at 94 °C; 35
cycles (30 sec at 94 °C, 30 sec at 58 °C, 30 sec at 72 °C); 4 min at 72 °C; and cooled at 16 °C.
PCR products (10 pL) were analysed on 8% acrylamide / bis-acrylamide (40/1) gels, and 20
ML were analysed using pyrosequencing to identify the two partner genes on a PyroMark Q24
platform (Qiagen, Venlo, the Netherlands) with a 15(ACTG) dispensation order following

standard procedures.



2. Supplemental tables

Table S1. Custom capture Nextera XT gene panel

Custom capture Nextera XT gene panel

AKT1 CTCF HLA-B  |MLL_KMT2A  PTPRD STAT5B
ARID1A CTNNB1 | HNRNPA1B MLL2_KMT2 RB1 SUz12
ASB2 CXCR4 HRAS NF1 RELN TAL1
ASXL1 DDX3X IDH1 NOTCH1 RHOA TBL1XR1
ATM DNM2 IDH2 NRAS RPL10 TDRD6
BCL11B DNMT3A IKZF1 0Dz2 RPL5 TET1
CARD11 EED IL7R PHF6 RUNX1 TET2
CBL EP300 IRF2BP2 PIAS1 SAMHD1 TP53
CBLB ETV6 IRF4 PIK3CA SETD2 TSR1
CCR4 EZH2 JAK1 PIK3R1 SF3B1 TYK2
CCR7 FAS JAK3 PLCG1 SH2B3 UTx
CD58 FBXW7 JAKMIP2 POT1 SHP1 VAV1
CEBPA FLT3 KIT PRKCB SKP2 WT1
CNOT3 FOXO03 KRAS PTEN SOCS1 ZEB1/TCF8
CREBPP FYN LCK PTPN11 STAT1 ZFP36L2
CSNK1A1 GATA3 LEF1 PTPN2 STAT3 ZRSR2
CSNK2B GPR183 MGA PTPRC STAT5A
LMO1* TAL1* CD28 CISH ZFHX4
LMO2* B2M STIL SOCS3

Table S2. RT-MLPA probes
Gene Exon 3'/5" GSP Probe
ATF7IP 13 5' TCGGCAGGTCAATCCCCAAAAT GTGCCAGCAAGATCCAATCTAGATCGGCAGGTCAATC
A CCCAAAATA
BCR 1 5" GGCGCCTTCCATGGAGACGCAG GTGCCAGCAAGATCCAATCTAGAGGCGCCTTCCATGG
AGACGCAG
BCR 4 5 GGGCGACCTCTTCCAGAAGCTG GTGCCAGCAAGATCCAATCTAGAGGGCGACCTCTTCC
AGAAGCTG
BCR 6 5' ATCCAACGACCAAGAACTCTCT GTGCCAGCAAGATCCAATCTAGAATCCAACGACCAAG
GGAAA AACTCTCTGGAAA
BCR 13 5' ATTCCGCTGACCATCAATAAGG GTGCCAGCAAGATCCAATCTAGAATTCCGCTGACCAT
AAG CAATAAGGAAG
BCR 14 5' AGCCACTGGATTTAAGCAGAGT GTGCCAGCAAGATCCAATCTAGAAGCCACTGGATTTA
TCAA AGCAGAGTTCAA
BCR 19 5" ACTGAAGGCAGCCTTCGACGTC GTGCCAGCAAGATCCAATCTAGAACTGAAGGCAGCCT
A TCGACGTCA
BCR 7 5 AGGAGCACGCTGGTCCTCCAT GTGCCAGCAAGATCCAATCTAGAAGGAGCACGCTGGT
CCTCCAT
BCR 12 5' CATCCGGGAGCAGCAGAAGAAG | GTGCCAGCAAGATCCAATCTAGACATCCGGGAGCAGC
T AGAAGAAGT
CCDCé6 1 5 TGCGCAAAGCCAGCGTGACCAT | GTGCCAGCAAGATCCAATCTAGATGCGCAAAGCCAGC
C GTGACCATC
CCDC6 7 5' CGAGTTCAAGCAGGCCTATATC GTGCCAGCAAGATCCAATCTAGACGAGTTCAAGCAGG
ACCTG CCTATATCACCTG
CNTRL 40 5" CAGTATGAGTACACGGAGCTCA GTGCCAGCAAGATCCAATCTAGACAGTATGAGTACAC
AGAAACAG GGAGCTCAAGAAACAG
CUX1 11 5' GCGCCAAAAACAGCACACTCAA GTGCCAGCAAGATCCAATCTAGAGCGCCAAAAACAGC

A

ACACTCAAA




DDX3X

CGCTCGGGCTGGACCAGCAG

GTGCCAGCAAGATCCAATCTAGACGCTCGGGCTGGAC
CAGCAG

DDX3X 2 5 AGAGTGGAGGAAGTACAGCCAG | GTGCCAGCAAGATCCAATCTAGAAGAGTGGAGGAAGT
CA ACAGCCAGCA
DDX3X 3 5 CTCATTTAAGGAACCGAGAAGC | GTGCCAGCAAGATCCAATCTAGACTCATTTAAGGAAC
TACTAAAG CGAGAAGCTACTAAAG
DDX3X 4 5 GTGGAAGTGGATCAAGGGGAAG | GTGCCAGCAAGATCCAATCTAGAGTGGAAGTGGATCA
AGGGGAAG
DDX3X 5 5 CACCAAGTGAACGCTTGGAACA | GTGCCAGCAAGATCCAATCTAGACACCAAGTGAACGC
TTGGAACA
DDX3X 6 5 CAACAACTGTCCTCCACATATTG | GTGCCAGCAAGATCCAATCTAGACAACAACTGTCCTC
AAAGT CACATATTGAAAGT
DDX3X 7 5 TGATGGCTTGTGCCCAAACAG GTGCCAGCAAGATCCAATCTAGATGATGGCTTGTGCC
CAAACAG
DDX3X 8 5 GAGGCTTTGAGGGCCATGAAG | GTGCCAGCAAGATCCAATCTAGAGAGGCTTTGAGGGC
CATGAAG
DDX3X 9 5 AGTACAGATCTACGAGGAAGCC | GTGCCAGCAAGATCCAATCTAGAAGTACAGATCTACG
AGAAAA AGGAAGCCAGAAAA
DDX3X 10 5 AAGAGGAAAGATTGGATTAGAC | GTGCCAGCAAGATCCAATCTAGAAAGAGGAAAGATTG
TTTTGCAA GATTAGACTTTTGCAA
EBF1 14 5 CTGCCAACTCCCCCTATGCCA GTGCCAGCAAGATCCAATCTAGACTGCCAACTCCCCC
TATGCCA
EBF1 10 5 AAGGAACACCAGGCAGATTCAT | GTGCCAGCAAGATCCAATCTAGAAAGGAACACCAGGC
TTATACAG AGATTCATTTATACAG
EBFL 15 5 CCAACGGGAACAGCCTGCAAG | GTGCCAGCAAGATCCAATCTAGACCAACGGGAACAGC
CTGCAAG
EBF1 13 5 GCATCACAAGCCACCAATCAGG | GTGCCAGCAAGATCCAATCTAGAGCATCACAAGCCAC
CAATCAGG
EMLL 7 5 CAGCTCTCTGTAATGCGATACTC | GTGCCAGCAAGATCCAATCTAGACAGCTCTCTGTAAT
ACCAG GCGATACTCACCAG
ETV6 4 5 GGTCATACTGCATCAGAACCAT | GTGCCAGCAAGATCCAATCTAGAGGTCATACTGCATC
GAAGAAG AGAACCATGAAGAAG
ETV6 5 5 CCATGCCCATTGGGAGAATAGC | GTGCCAGCAAGATCCAATCTAGACCATGCCCATTGGG
AG AGAATAGCAG
ETV6 6 5 GCTCGACTGTGGGGAAACCATA | GTGCCAGCAAGATCCAATCTAGAGCTCGACTGTGGGG
AG AAACCATAAG
ETV6 7 5 AGCCAGGACAAAGGCTTTTGTT | GTGCCAGCAAGATCCAATCTAGAAGCCAGGACAAAGG
CAG CTTTTGTTCAG
CEP43 5 5 AAGGGCCAACCACTGGGGAA GTGCCAGCAAGATCCAATCTAGAAAGGGCCAACCACT
GGGGAA
CEP43 6 5 AAAACAAGTGCACAGACAACAC | GTGCCAGCAAGATCCAATCTAGAAAAACAAGTGCACA
CAAGTAAG GACAACACCAAGTAAG
CEP43 7 5 CGGGCAGAAGGCTGGTGACAAG | GTGCCAGCAAGATCCAATCTAGACGGGCAGAAGGCTG
GTGACAAG
FOXP1 19 5 GCACACCTCTCAATGCAGCTTTA | GTGCCAGCAAGATCCAATCTAGAGCACACCTCTCAAT
CAG GCAGCTTTACAG
HNRNPHL | 3 5 CAAGGAAGAAATTGTTCAGTTC | GTGCCAGCAAGATCCAATCTAGACAAGGAAGAAATTG
TTCTCAG TTCAGTTCTTCTCAG
HNRNPHL | 4 5 GAAACACAAGGAAAGAATAGGG | GTGCCAGCAAGATCCAATCTAGAGAAACACAAGGAAA
CACAG GAATAGGGCACAG
HNRNPHL | 5 5 GCGTGGTGCTTATGGTGGAG GTGCCAGCAAGATCCAATCTAGAGCGTGGTGCTTATG
GTGGAG
HNRNPHL | 6 5 GGATTTGGGTCAGATAGATTTG | GTGCCAGCAAGATCCAATCTAGAGGATTTGGGTCAGA
GAAGAG TAGATTTGGAAGAG
HNRNPHL | 7 5 TACAGAGCTACTGAGAATGACA | GTGCCAGCAAGATCCAATCTAGATACAGAGCTACTGA
TTTATAAT GAATGACATTTATAAT
HNRNPHL | 8 5 AGCTATGTCAAAAGACAAAGCA | GTGCCAGCAAGATCCAATCTAGAAGCTATGTCAAAAG
AATATGC ACAAAGCAAATATGC
HNRNPHL | 9 5 AGCAAGCGGTGGTGCTTACG GTGCCAGCAAGATCCAATCTAGAAGCAAGCGGTGGTG
CTTACG
HNRNPHL | 10 5 GATGGGAGGCATGGGCTTGT GTGCCAGCAAGATCCAATCTAGAGATGGGAGGCATGG
GCTTGT
HNRNPHL | 11 5 CCAGAGCAGCATGAGTGGATAC | GTGCCAGCAAGATCCAATCTAGACCAGAGCAGCATGA

G

GTGGATACG




HNRNPH1

12

CCAGTGATTTTCAATCAAACATT
GCATAG

GTGCCAGCAAGATCCAATCTAGACCAGTGATTTTCAAT
CAAACATTGCATAG

INPP5D 9 5 TGAGGACAAGTTCTACAGCCAC | GTGCCAGCAAGATCCAATCTAGATGAGGACAAGTTCT
AAGAAAA ACAGCCACAAGAAAA
L3MBTL3 | 24 5 GAAGAACATGGAAAGGTATTTA | GTGCCAGCAAGATCCAATCTAGAGAAGAACATGGAAA
AAGATGAA GGTATTTAAAGATGAA
MEF2D 7 5 CAGGAAAGGGGTTAATGCATCA | GTGCCAGCAAGATCCAATCTAGACAGGAAAGGGGTTA
CTTG ATGCATCACTTG
KMT2A 9 5 ATCCCTGTAAAACAAAAACCAA | GTGCCAGCAAGATCCAATCTAGAATCCCTGTAAAACA
AAGAAAAG AAAACCAAAAGAAAAG
KMT2A 10 5 CAGATGGATTTTACAGGATCAG | GTGCCAGCAAGATCCAATCTAGACAGATGGATTTTAC
AGTGGACTTTAAG AGGATCAGAGTGGACTTTAAG
KMT2A 11 5 CTCTGTGCCAGTAGTGGGCATG | GTGCCAGCAAGATCCAATCTAGACTCTGTGCCAGTAG
TAGAG TGGGCATGTAGAG
KMT2A 12 5 GTGGAAGGCAACATCAGGCTAC | GTGCCAGCAAGATCCAATCTAGAGTGGAAGGCAACAT
AAAG CAGGCTACAAAG
NAPILL |5 5 GCTGTTCTCTATCAGCCTCTATT | GTGCCAGCAAGATCCAATCTAGAGCTGTTCTCTATCAG
TGATAAG CCTCTATTTGATAAG
NAPILL | 6 5 GAAACCAGATGAAGAAGATGAG | GTGCCAGCAAGATCCAATCTAGAGAAACCAGATGAAG
ATTTCG AAGATGAGATTTCG
NAPILT |7 5 ATGTTGACTTGCTCAGTGATATG | GTGCCAGCAAGATCCAATCTAGAATGTTGACTTGCTCA
GTTCAG GTGATATGGTTCAG
NAPILL |8 5 CTCAGATGCTGGCCAGCCTATG | GTGCCAGCAAGATCCAATCTAGACTCAGATGCTGGCC
AGCCTATG
NAPILL |9 5 GGACCAGAAATTATGGGTTGTA | GTGCCAGCAAGATCCAATCTAGAGGACCAGAAATTAT
CAGG GGGTTGTACAGG
NAPILL | 10 5 TCTTTAACTTTTTTGCCCCTCCT | GTGCCAGCAAGATCCAATCTAGATCTTTAACTTITTITTG
GAAG CCCCTCCTGAAG
NAPILL | 11 5 CTGAAGTTCCTGAGAGTGGAGA | GTGCCAGCAAGATCCAATCTAGACTGAAGTTCCTGAG
TCTG AGTGGAGATCTG
NAPILT | 12 5 GGAGAAGCTATTGAAGATGATG | GTGCCAGCAAGATCCAATCTAGAGGAGAAGCTATTGA
ATGATGAT AGATGATGATGATGAT
NAPILL | 13 5 GAAGAAGGTGAAGAAGCGGATG | GTGCCAGCAAGATCCAATCTAGAGAAGAAGGTGAAGA
AG AGCGGATGAG
NAPILL | 14 5 GAAAATGATCCAGACTATGACC | GTGCCAGCAAGATCCAATCTAGAGAAAATGATCCAGA
CAAAG CTATGACCCAAAG
NCOR1 34 5 CGACCTCTACCTGCGGCCAG GTGCCAGCAAGATCCAATCTAGACGACCTCTACCTGC
GGCCAG
NDE1 6 5 GTTCAGAGACTGAAGGATGAAG | GTGCCAGCAAGATCCAATCTAGAGTTCAGAGACTGAA
CCAGAG GGATGAAGCCAGAG
NUP214 26 5 TCAGTTATCATCTGGTGACAAA | GTGCCAGCAAGATCCAATCTAGATCAGTTATCATCTGG
GCTTCAG TGACAAAGCTTCAG
NUP214 29 5 GGTTCAGCTTTTGCCAAGCTTCA | GTGCCAGCAAGATCCAATCTAGAGGTTCAGCTTTTGC
G CAAGCTTCAG
NUP214 | 32 5 TGGGTTTTCCTCTCCAAACAAAA | GTGCCAGCAAGATCCAATCTAGATGGGTTTTCCTCTCC
CAG AAACAAAACAG
NUP214 23 5 GCAGATGGCCAGTCAGGCACCA | GTGCCAGCAAGATCCAATCTAGAGCAGATGGCCAGTC
G AGGCACCAG
NUP214 28 5 CGTCTTCTAATTTCACTGCTGCA | GTGCCAGCAAGATCCAATCTAGACGTCTTCTAATTTCA
CAAG CTGCTGCACAAG
NUP214 | 31 5 GGCTTTGGATCCACAGCTACCT | GTGCCAGCAAGATCCAATCTAGAGGCTTTGGATCCAC
CAA AGCTACCTCAA
NUP214 | 34 5 TGGTTTTGGATCAGGCACAGGA | GTGCCAGCAAGATCCAATCTAGATGGTTTTGGATCAG
G GCACAGGAG
NUP214 | 30 5 AGTACTGGTGGAATAGTCTTTG | GTGCCAGCAAGATCCAATCTAGAAGTACTGGTGGAAT
GCCAG AGTCTTTGGCCAG
NUP98 12 5 GGAGCCCCCCAGGCCCCAGTAG | GTGCCAGCAAGATCCAATCTAGAGGAGCCCCCCAGGC
CCCAGTAG
NUP98 10 5 TACAACCAGTGGCGGGCTCTTT | GTGCCAGCAAGATCCAATCTAGATACAACCAGTGGCG
G GGCTCTTTG
NUP98 11 5 GCTTGGTGCAGGATTTGGAACA | GTGCCAGCAAGATCCAATCTAGAGCTTGGTGCAGGAT
G TTGGAACAG
NUP98 13 5 GATGTCAGACCCTAAGAAGAAG | GTGCCAGCAAGATCCAATCTAGAGATGTCAGACCCTA

GAAGAG

AGAAGAAGGAAGAG




NUP98

14

AGCCAATGGAGCATTCATGCCC
AA

GTGCCAGCAAGATCCAATCTAGAAGCCAATGGAGCAT
TCATGCCCAA

NUP98 9 5 GGATTTGGTGCTGTTGGTTCG GTGCCAGCAAGATCCAATCTAGAGGATTTGGTGCTGT
TGGTTCG
OFD1 22 5 GCAAGACCAGGAGTCGGCAGAT | GTGCCAGCAAGATCCAATCTAGAGCAAGACCAGGAGT
AAG CGGCAGATAAG
P2RY8 1 5 CTTCTGCCGCTGCTTCTGCACA | GTGCCAGCAAGATCCAATCTAGACTTCTGCCGCTGCTT
G CTGCACAG
PAGL 8 5 AGACCCCACTCTCACAGAAGAA | GTGCCAGCAAGATCCAATCTAGAAGACCCCACTCTCA
GAG CAGAAGAAGAG
PAX5 4 5 CAGCTTCCAGTCACAGCATAGG | GTGCCAGCAAGATCCAATCTAGACAGCTTCCAGTCAC
cT AGCATAGGCT
PCM1 26 5 CCTAGTGAGAGCCTTGCTACTA | GTGCCAGCAAGATCCAATCTAGACCTAGTGAGAGCCT
CTGATGAT TGCTACTACTGATGAT
PCM1 36 5 ACTGAATCTCCAGTGTTAGTGA | GTGCCAGCAAGATCCAATCTAGAACTGAATCTCCAGT
ATGACTAT GTTAGTGAATGACTAT
PDE4DIP | 19 5 GATGTCAGCATACCCAGATCCA | GTGCCAGCAAGATCCAATCTAGAGATGTCAGCATACC
CATTAG CAGATCCACATTAG
PICALM | 16 5 ACCGCTTGGAATGCTGCAACAA | GTGCCAGCAAGATCCAATCTAGAACCGCTTGGAATGC
TG TGCAACAATG
PICALM | 19 5 CTTTGGCCCTGTATCAGGAGCA | GTGCCAGCAAGATCCAATCTAGACTTTGGCCCTGTATC
CAG AGGAGCACAG
PICALM | 18 5 CCAACAGGCATGATAGGATATG | GTGCCAGCAAGATCCAATCTAGACCAACAGGCATGAT
GAATT AGGATATGGAATT
PICALM | 8 5 AAATCAAAGATTCTACAGCTGC | GTGCCAGCAAGATCCAATCTAGAAAATCAAAGATTCTA
AAGCAG CAGCTGCAAGCAG
PICALM | 9 5 GAACAGGCACGTTTGAAAGCTT | GTGCCAGCAAGATCCAATCTAGAGAACAGGCACGTTT
TAAAG GAAAGCTTTAAAG
PICALM | 10 5 CATATTTTCTACCCCTAGTTCTT | GTGCCAGCAAGATCCAATCTAGACATATTTTCTACCCC
CTAACAG TAGTTCTTCTAACAG
PICALM | 11 5 CTTCTCAGGTAGCAAGTACATG | GTGCCAGCAAGATCCAATCTAGACTTCTCAGGTAGCA
GGGAG AGTACATGGGGAG
PICALM | 12 5 CTAGGACACCTACTCATGAAAT | GTGCCAGCAAGATCCAATCTAGACTAGGACACCTACT
GTTTGTTG CATGAAATGTTTGTTG
PICALM | 13 5 AATCTACAAATGTTATTGTAGAT | GTGCCAGCAAGATCCAATCTAGAAATCTACAAATGTTA
TCTGGGG TTGTAGATTCTGGGG
PICALM | 14 5 ATCTTTAGCCAACCTTGTGGGC | GTGCCAGCAAGATCCAATCTAGAATCTTTAGCCAACCT
A TGTGGGCA
PICALM | 15 5 GCATCGGAAATGGAACCACTAA | GTGCCAGCAAGATCCAATCTAGAGCATCGGAAATGGA
GAA ACCACTAAGAA
ZBTB16 3 5 CTGAGAATGCACTTACTGGCTC | GTGCCAGCAAGATCCAATCTAGACTGAGAATGCACTT
ATTCAG ACTGGCTCATTCAG
ZBTB16 4 5 GGAGACACACAGGCAGACCCAT | GTGCCAGCAAGATCCAATCTAGAGGAGACACACAGGC
ACTG AGACCCATACTG
RANBP2 | 18 5 ACATTTCATGGGGCTCCACTAA | GTGCCAGCAAGATCCAATCTAGAACATTTCATGGGGC
CAG TCCACTAACAG
RCSD1 3 5 CTGGGCCAGAATGGTGAGGAG | GTGCCAGCAAGATCCAATCTAGACTGGGCCAGAATGG
TGAGGAG
RCSD1 2 5 AGGCGGCTGCAGCCAAGGAG GTGCCAGCAAGATCCAATCTAGAAGGCGGCTGCAGCC
AAGGAG
RUNX1 8 5 TCTCTGCAGAACTTTCCAGTCGA | GTGCCAGCAAGATCCAATCTAGATCTCTGCAGAACTTT
CTCTCAA CCAGTCGACTCTCAA
SET 7 5 TGATGAAGGGGAGGAAGGAGAG | GTGCCAGCAAGATCCAATCTAGATGATGAAGGGGAGG
GAA AAGGAGAGGAA
SET 7 5 ATGAAGGGGAGGAAGGAGAGTC | GTGCCAGCAAGATCCAATCTAGAATGAAGGGGAGGAA
G GGAGAGTCG
SFPQ 9 5 GGTTCCATGATGGGAAGTGACA | GTGCCAGCAAGATCCAATCTAGAGGTTCCATGATGGG
TG AAGTGACATG
SNX2 3 5 CGTGATCTTTGATAGATCCAGG | GTGCCAGCAAGATCCAATCTAGACGTGATCTTTGATA
GAAGAG GATCCAGGGAAGAG
SPAG9 26 5 ACATTGAGCCTTATGTAAGCAA | GTGCCAGCAAGATCCAATCTAGAACATTGAGCCTTAT
AATGTTAG GTAAGCAAAATGTTAG
SPTBN1 | 3 5 GACCATCATCCTGCGCTTCCAG | GTGCCAGCAAGATCCAATCTAGAGACCATCATCCTGC

GCTTCCAG




SSBP2 16 5 AATTTCTTAAATCCTTTTCAGAG | GTGCCAGCAAGATCCAATCTAGAAATTTCTTAAATCCT
TGAGAGT TTTCAGAGTGAGAGT
SSBP2 6 5 GCCCCCATTGAGGATACCTAAT | GTGCCAGCAAGATCCAATCTAGAGCCCCCATTGAGGA
CAG TACCTAATCAG
SSBP2 8 5 GGAATGGTGCCCTTAGGACCAC | GTGCCAGCAAGATCCAATCTAGAGGAATGGTGCCCTT
AG AGGACCACAG
SSBP2 10 5 CCAAACCCAACAAATGCCAATT | GTGCCAGCAAGATCCAATCTAGACCAAACCCAACAAA
CA TGCCAATTCA
SSBP2 5 5 GTCCTGTACCACCAGGGTTCTTT | GTGCCAGCAAGATCCAATCTAGAGTCCTGTACCACCA
CAG GGGTTCTTTCAG
STMNI 2 5 TGTCTTCTATTCACCATGGCTTC | GTGCCAGCAAGATCCAATCTAGATGTCTTCTATTCACC
TTCTG ATGGCTTCTTCTG
STRN 6 5 GAGAAAAGCGTCATTGATACTT | GTGCCAGCAAGATCCAATCTAGAGAGAAAAGCGTCAT
CAACA TGATACTTCAACA
STRN3 9 5 CATGAAGGTGCAAGAGCAGAGG | GTGCCAGCAAGATCCAATCTAGACATGAAGGTGCAAG
AAG AGCAGAGGAAG
STRN3 8 5 GAAAGGGGAAGAAAGGGGTGAA | GTGCCAGCAAGATCCAATCTAGAGAAAGGGGAAGAAA
GA GGGGTGAAGA
TCF7 2 5 CCCAGCCGCAGCCCCCGCTG GTGCCAGCAAGATCCAATCTAGACCCAGCCGCAGCCC
CCGCTG
TCF7 3 5 GCGGACATCAGCCAGAAGCAAG | GTGCCAGCAAGATCCAATCTAGAGCGGACATCAGCCA
GAAGCAAG
TERF2 8 5 AGAGGATGAACTGTTTCAAGTT | GTGCCAGCAAGATCCAATCTAGAAGAGGATGAACTGT
CAGG TTCAAGTTCAGG
TPM3 8 5 TGGAAAAGACAATTGATGACCT | GTGCCAGCAAGATCCAATCTAGATGGAAAAGACAATT
GGAAG GATGACCTGGAAG
TPR 39 5 CAGGATTCTCAAGATTCCATTG | GTGCCAGCAAGATCCAATCTAGACAGGATTCTCAAGA
GAGAA TTCCATTGGAGAA
TPR 22 5 TTAGAAGAATCCCTGAACAAGG | GTGCCAGCAAGATCCAATCTAGATTAGAAGAATCCCT
AAAAACAG GAACAAGGAAAAACAG
TRIM24 9 5 CCAGCAACCTTCCATCTCTCATC | GTGCCAGCAAGATCCAATCTAGACCAGCAACCTTCCA
AG TCTCTCATCAG
TRIM24 10 5 TTCTTGGCTCAACAAGCCATAAA | GTGCCAGCAAGATCCAATCTAGATTCTTGGCTCAACAA
ACAG GCCATAAAACAG
TRIM24 11 5 GGTCTTATAATCTTCCCTCTCTT | GTGCCAGCAAGATCCAATCTAGAGGTCTTATAATCTTC
CCGGAT CCTCTCTTCCGGAT
XPO1 15 5 TAACAAGCTGTTCGAATTCATGC | GTGCCAGCAAGATCCAATCTAGATAACAAGCTGTTCG
ATG AATTCATGCATG
XPO1 16 5 ACTATTATTTGTGATCTTCAGCC | GTGCCAGCAAGATCCAATCTAGAACTATTATTTGTGAT
TCAACAG CTTCAGCCTCAACAG
XPO1 17 5 GATAGTATAATCCAGCAGGCAA | GTGCCAGCAAGATCCAATCTAGAGATAGTATAATCCA
CCAAA GCAGGCAACCAAA
XPO1 18 5 AAAATATTTCTGCAGCTATCCAA | GTGCCAGCAAGATCCAATCTAGAAAAATATTTCTGCAG
GCTAATG CTATCCAAGCTAATG
XPO1 19 5 CCGATCCAATGATCCACAGATG | GTGCCAGCAAGATCCAATCTAGACCGATCCAATGATC
CACAGATG
XPO1 20 5 TTTGAATGCACATTGAATATGAT | GTGCCAGCAAGATCCAATCTAGATTTGAATGCACATTG
AAATAAG AATATGATAAATAAG
XPO1 21 5 ATACTATGAGGAATGTCGCAGA | GTGCCAGCAAGATCCAATCTAGAATACTATGAGGAAT
TACGG GTCGCAGATACGG
XPO1 22 5 GTTGTGACAGACACTTCACATA | GTGCCAGCAAGATCCAATCTAGAGTTGTGACAGACAC
CTGCTG TTCACATACTGCTG
XPO1 23 5 GGCCTTCCCTCACCTACAAGA GTGCCAGCAAGATCCAATCTAGAGGCCTTCCCTCACC
TACAAGA
XPO1 24 5 CATTTAAGAGATTTCCTAGTTCA | GTGCCAGCAAGATCCAATCTAGACATTTAAGAGATTTC
AATAAAG CTAGTTCAAATAAAG
ZC3HAVI | 12 5 ATGAAACTCATGAAAACAAATA | GTGCCAGCAAGATCCAATCTAGAATGAAACTCATGAA
CGGAAAAG AACAAATACGGAAAAG
ZEB2 10 5 CCTTCTGCGACATAAATACGAA | GTGCCAGCAAGATCCAATCTAGACCTTCTGCGACATA
CACACAG AATACGAACACACAG
ZMIZL 18 5 CCGCAGAGCACTGTATCACGAA | GTGCCAGCAAGATCCAATCTAGACCGCAGAGCACTGT
AA ATCACGAAAA
ZMYM2 16 5 ATTCCTGTTCCTACTACAGTTCC | GTGCCAGCAAGATCCAATCTAGAATTCCTGTTCCTACT

TGTTCCT

ACAGTTCCTGTTCCT




SEPTIN5 | 3 3 GACATTGACAAGCAGTACGTGG | GACATTGACAAGCAGTACGTGGGCTCCAACCCTTAGG
GC GAACCC

SEPTING | 2 3 GAGGCACGCGGACCTCCAGTGG | GAGGCACGCGGACCTCCAGTGGCTCCAACCCTTAGGG
c AACCC

SEPTIN9 | 3 3 CCTTGAAAAGATCTTTTGAGGTC | CCTTGAAAAGATCTTTTGAGGTCGAGGTCCAACCCTTA
GAGG GGGAACCC

ABL1 2 3 AAGCCCTTCAGCGGCCAGTAGC | AAGCCCTTCAGCGGCCAGTAGCTCCAACCCTTAGGGA

ACCC

ABL1 3 3 GTGAAAAGCTCCGGGTCTTAGG | GTGAAAAGCTCCGGGTCTTAGGCTCCAACCCTTAGGG
c AACCC

ABL1 4 3 CTCTACGTCTCCTCCGAGAGCC | CTCTACGTCTCCTCCGAGAGCCGTCCAACCCTTAGGG
G AACCC

ABL2 5 3 GTGTATGTGACTGCTGAGAGCC | GTGTATGTGACTGCTGAGAGCCGCTTCCAACCCTTAG
GCT GGAACCC

ABL2 3 3 AAGCTTTGCATCGTCCCTATGGT | AAGCTTTGCATCGTCCCTATGGTTGTCCAACCCTTAGG
TG GAACCC

ABL2 2 3 ATCACTTTGCCAGCTGTGTGGA | ATCACTTTGCCAGCTGTGTGGAGGATTCCAACCCTTAG
GGAT GGAACCC

ADD3 14 3 ATGCTGAGCAGGAATTACTCTC | ATGCTGAGCAGGAATTACTCTCAGATGACGTCCAACC
AGATGACG CTTAGGGAACCC

ADD3 15 3 AAAACCATGAGCTGTTTTCCAA | AAAACCATGAGCTGTTTTCCAAGAGCTTCATCCAACCC
GAGCTTCA TTAGGGAACCC

MLLT10 | 10 3 ACTTATACAAGCACTAGCAACA | ACTTATACAAGCACTAGCAACAACTCTATATCCAACCC
ACTCTATA TTAGGGAACCC

MLLT10 | 16 3 GCAAATACTCTATCTGGATCTTC | GCAAATACTCTATCTGGATCTTCTCTCTCCAACCCTTA
TCTC GGGAACCC

MLLT6 8 3 AGTCGAAAGGACAAAGAACGCC | AGTCGAAAGGACAAAGAACGCCTTAAGTCCAACCCTT
TTAAG AGGGAACCC

MLLT6 9 3 GTCTCCTCCTCGGCTTCCTCTTC | GTCTCCTCCTCGGCTTCCTCTTCTCCAACCCTTAGGGA

ACCC

MLLT6 12 3 GTGTTTTCTCTGGCTGGCTCTAC | GTGTTTTCTCTGGCTGGCTCTACCTCCAACCCTTAGGG
c AACCC

MLLT1L | 2 3 GAAGCTATGAGGGACCCTGTGA | GAAGCTATGAGGGACCCTGTGAGTCCAACCCTTAGGG
G AACCC

AFF1 4 3 CAGACCTACTCCAATGAAGTCC | CAGACCTACTCCAATGAAGTCCATTGTCCAACCCTTAG
ATTG GGAACCC

AFF1 5 3 GAAATGACCCATTCATGGCCGC | GAAATGACCCATTCATGGCCGCCTCCAACCCTTAGGG
c AACCC

AFF1 6 3 GACTCTCAGCATGTCAGTTCTGT | GACTCTCAGCATGTCAGTTCTGTAACTCCAACCCTTAG
AAC GGAACCC

AFF1 7 3 CCTGAGCCTCCAACAACAAACA | CCTGAGCCTCCAACAACAAACAAATGTCCAACCCTTAG
AATG GGAACCC

AFDN 2 3 GATTTGGAGTTCCATGGAGTGA | GATTTGGAGTTCCATGGAGTGATGAGTCCAACCCTTA
TGAG GGGAACCC

MLLT3 5 3 GACCCTAATAGGAGTATTCATA | GACCCTAATAGGAGTATTCATACCAGCTCCAACCCTTA
CCAGC GGGAACCC

MLLT3 6 3 TCTGAACAACCCAGTCCTGCCA | TCTGAACAACCCAGTCCTGCCAGTCCAACCCTTAGGG
G AACCC

MLLT3 10 3 GCATACCTAGATGAACTGGTAG | GCATACCTAGATGAACTGGTAGAGCTCCAACCCTTAG
AGC GGAACCC

MLLT3 4 3 GAAGAACCTAGGAAAGTCCGCT | GAAGAACCTAGGAAAGTCCGCTTTGTCCAACCCTTAG
TTG GGAACCC

MLLT3 9 3 ATTCTTGAAGTGAAAAGTCCAAT | ATTCTTGAAGTGAAAAG TCCAATAAAGCAAATCCAACC
AAAGCAAA CTTAGGGAACCC

AFF3 5 3 GAGAGTAGATCTGGAGAAACCA | GAGAGTAGATCTGGAGAAACCAACAGTCCAACCCTTA
ACAG GGGAACCC

AFF3 6 3 GAGATGACCTGGCTTCCACCAC | GAGATGACCTGGCTTCCACCACTTCCAACCCTTAGGG
T AACCC

AFF3 10 3 CAGGCAGCTCAGAGAACGGCTC | CAGGCAGCTCAGAGAACGGCTCTTCCAACCCTTAGGG
T AACCC

AFF3 9 3 AGAAAGGTGATGCAGAGCCAGA | AGAAAGGTGATGCAGAGCCAGAGAGTCCTCCAACCCT
GAGTCC TAGGGAACCC

AFF4 6 3 GAGTCTCAGCAGTCCAATTTTG | GAGTCTCAGCAGTCCAATTTTGGCTCCAACCCTTAGG

GC

GAACCC




AFF4

GCATCAGCTTCTGGTGATGTGA
GC

GCATCAGCTTCTGGTGATGTGAGCTCCAACCCTTAGG
GAACCC

AFF4 5 3 GAGATGACGCATTCATGGCCTC | GAGATGACGCATTCATGGCCTCCTCCAACCCTTAGGG
c AACCC

ARHGEF1 | 11 3 GATGGAGCTGTAGTTACACCCT | GATGGAGCTGTAGTTACACCCTCCTCCAACCCTTAGG

2 cc GAACCC

ARHGEFL | 12 3 AGTCCCAAGAGTGGCCCAAAAG | AGTCCCAAGAGTGGCCCAAAAGAGTCCAACCCTTAGG

2 AG GAACCC

ARHGEFL | 13 3 GACACTCAATCACTTGTCGGAA | GACACTCAATCACTTGTCGGAAGTCTCCAACCCTTAGG

2 GTC GAACCC

ARHGEF1 | 2 3 GACATGCGGAAGCACGTGGCCA | GACATGCGGAAGCACGTGGCCATTCCAACCCTTAGGG

7 T AACCC

ARHGEF1 | 3 3 GGCTACATGCAGCCGCTGAAGC | GGCTACATGCAGCCGCTGAAGCATCCAACCCTTAGGG

7 A AACCC

ARHGEF1 | 4 3 TTCTCCAAGGATGTCCTAGTAAA | TTCTCCAAGGATGTCCTAGTAAACATCTCCAACCCTTA

7 CATC GGGAACCC

ARHGEFL | 5 3 CAAAGCATGCGTGAGAACAAGG | CAAAGCATGCGTGAGAACAAGGAGTCCAACCCTTAGG

7 AG GAACCC

ARNT 2 3 AAATGACATCAGATGTACCATC | AAATGACATCAGATGTACCATCACTGGGTCCAACCCTT
ACTGGG AGGGAACCC

c2cD3 13 3 CCAGAAGTCATTGGATCTGTGT | CCAGAAGTCATTGGATCTGTGTCACTCCAACCCTTAGG
CAC GAACCC

C2CD3 14 3 GTAACCATGGAGCTTATTACAG | GTAACCATGGAGCTTATTACAGATAACAAATCCAACCC
ATAACAAA TTAGGGAACCC

c2cD3 15 3 GTGATTCCTGTCTCTCTGTCTTC | GTGATTCCTGTCTCTCTGTCTTCCTCCAACCCTTAGGG
c AACCC

C2CD3 7 3 GCAGAGGACCGAGGAAATGGAC | GCAGAGGACCGAGGAAATGGACTTCCAACCCTTAGGG
T AACCC

NUP214 | 17 3 CTTCATGGAGATATAAGTAGCC | CTTCATGGAGATATAAGTAGCCTGAATCCAACCCTTAG
TGAA GGAACCC

NUP214 | 18 3 ATTCGGCGCCTTCATCAGTATGT | ATTCGGCGCCTTCATCAGTATGTGTCCAACCCTTAGGG
G AACCC

KNL1 i) 3 ATTTTTGATCACCATACTGAAGA | ATTTTTGATCACCATACTGAAGAGGATATAGTCCAACC
GGATATAG CTTAGGGAACCC

CBL 10 3 GTGGAACGGCCGCCTTCTCCAT | GTGGAACGGCCGCCTTCTCCATTTCCAACCCTTAGGG
T AACCC

CIP2A 7 3 GCACGGACACTTGCTAGTATGT | GCACGGACACTTGCTAGTATGTTGTCCAACCCTTAGG
TG GAACCC

CRLF2 2 3 GCATGGGGCGGCTGGTTCTGCT | GCATGGGGCGGCTGGTTCTGCTGTCCAACCCTTAGGG
G AACCC

CSFIR 12 3 AAGCCCAAGTACCAGGTCCGCT | AAGCCCAAGTACCAGGTCCGCTTCCAACCCTTAGGGA

AccC

DCPS 2 3 GTGAATGAGGCCTCTGGGGATG | GTGAATGAGGCCTCTGGGGATGGTCCAACCCTTAGGG
G AACCC

DDX10 6 3 TTCTTGATGAAGCAGATAGAAT | TTCTTGATGAAGCAGATAGAATCTTGGTCCAACCCTTA
CTTGG GGGAACCC

DDX10 7 3 CACCCCTGCCACTTTGGAACAG | CACCCCTGCCACTTTGGAACAGATCCAACCCTTAGGG
A AACCC

ELL 2 3 GATTCTGTTTCACTGAGGCCATC | GATTCTGTTTCACTGAGGCCATCTATCTCCAACCCTTA
TATC GGGAACCC

ELL 3 3 CACATCTCCATCCCCCAGCCTG | CACATCTCCATCCCCCAGCCTGATCCAACCCTTAGGGA
A ACCC

ELL 6 3 GTGGCCAACATGAGTGCTAAGG | GTGGCCAACATGAGTGCTAAGGACTCCAACCCTTAGG
AC GAACCC

MLLTL 2 3 TGCACCGTCCAGGTGAGGTTAG | TGCACCGTCCAGGTGAGGTTAGATCCAACCCTTAGGG
A AACCC

MLLT1 7 3 TCTGCCCAGTCAAGCCCGTCCA | TCTGCCCAGTCAAGCCCGTCCAATCCAACCCTTAGGG
A AACCC

MLLTL 4 3 GAGGAGCCGAGGAAGGTCTGCT | GAGGAGCCGAGGAAGGTCTGCTTTCCAACCCTTAGGG
T AACCC

MLLTL 5 3 GTGATGGTAATGCCCGAAGGAG | GTGATGGTAATGCCCGAAGGAGCTCCAACCCTTAGGG
c AACCC

MLLTL 6 3 GACGCCAACAAGGAGAGCAGCA | GACGCCAACAAGGAGAGCAGCAATCCAACCCTTAGGG

A

AACCC




EPS15 2 3 TTATCAAGTGGGAATCCTGTATA | TTATCAAGTGGGAATCCTGTATATGAAAAATTCCAACC
TGAAAAAT CTTAGGGAACCC
EPS15 6 3 CATGATACCAGTAGTCCTTTGCT | CATGATACCAGTAGTCCTTTGCTAATCTCCAACCCTTA
AATC GGGAACCC
FER 14 3 GACAAGAAATGGATTCTCAGTC | GACAAGAAATGGATTCTCAGTCATGAAGATTCCAACC
ATGAAGAT CTTAGGGAACCC
FGFR1 10 3 GTGTCTGCTGACTCCAGTGCAT | GTGTCTGCTGACTCCAGTGCATCCTCCAACCCTTAGG
cc GAACCC
FLT3 14 3 CAATTTAGGTATGAAAGCCAGC | CAATTTAGGTATGAAAGCCAGCTACAGATGTCCAACC
TACAGATG CTTAGGGAACCC
FOX03 3 3 AACTCCATCCGGCACAACCTGT | AACTCCATCCGGCACAACCTGTCTCCAACCCTTAGGG
c AACCC
FOXO4 2 3 AACTCGATCCGCCACAACCTG AACTCGATCCGCCACAACCTGTCCAACCCTTAGGGAA
cce
ARHGAP2 | 19 3 ATATTTAACACCGTGCCCGATAT | ATATTTAACACCGTGCCCGATATGCCTCCAACCCTTAG
6 Gce GGAACCC
HOXA9 1 3 TTGATAGAGAAAAACAACCCAG | TTGATAGAGAAAAACAACCCAGCGAAGTCCAACCCTT
CGAAG AGGGAACCC
HOXA9 2 3 ATAACCCAGCAGCCAACTGGCT | ATAACCCAGCAGCCAACTGGCTTCTCCAACCCTTAGG
TC GAACCC
JAK2 9 3 GAAATTGAACTTAGCTCATTAAG | GAAATTGAACTTAGCTCATTAAGGGAAGCTTCCAACCC
GGAAGCT TTAGGGAACCC
JAK2 17 3 TTCTTCAGGAGAGAATACCATG | TTCTTCAGGAGAGAATACCATGGGTACCTCCAACCCTT
GGTACC AGGGAACCC
JAK2 19 3 ATTATGAACTATTAACAGAAAAT | ATTATGAACTATTAACAGAAAATGACATGTTCCAACCC
GACATGT TTAGGGAACCC
JAK2 11 3 CGAGAAAATGTCATTGAATATA | CGAGAAAATGTCATTGAATATAAACACTGTTCCAACCC
AACACTGT TTAGGGAACCC
JAK2 15 3 ATATTCTGGTTCAGGAGTTTGTA | ATATTCTGGTTCAGGAGTTTGTAAAATTTGTCCAACCC
AAATTTG TTAGGGAACCC
JAK2 18 3 AAGCTACAATTTTATGAAGATAG | AAGCTACAATTTTATGAAGATAGGCATCAGTCCAACCC
GCATCAG TTAGGGAACCC
JAK2 13 3 AATGAAAGCCTTGGCCAAGGC | AATGAAAGCCTTGGCCAAGGCTCCAACCCTTAGGGAA
cce
KDM5A 27 3 GATGACAGCATGGAAGAGAAAC | GATGACAGCATGGAAGAGAAACCACTATCCAACCCTT
CACTA AGGGAACCC
LYN 7 3 AGCAGGCAGATGGCTTGTGCA | AGCAGGCAGATGGCTTGTGCATCCAACCCTTAGGGAA
ccc
MAML2 2 3 CTCCAGGGTTCCTTGAAAAGAA | CTCCAGGGTTCCTTGAAAAGAAAACAGTCCAACCCTTA
AACAG GGGAACCC
MAML2 3 3 GATCAACACTCTGTGGTAGGCC | GATCAACACTCTGTGGTAGGCCAGTCCAACCCTTAGG
AG GAACCC
MAPREL | 2 3 AAGATGGCAGTGAACGTATACT | AAGATGGCAGTGAACGTATACTCAACGTCCAACCCTT
CAACG AGGGAACCC
MAPREL | 4 3 ATAATTCCTGTGGACAAATTAGT | ATAATTCCTGTGGACAAATTAGTAAAAGGATCCAACCC
AAAAGGA TTAGGGAACCC
MAPREL | 6 3 GTCAACGTATTGAAACTTACTGT | GTCAACGTATTGAAACTTACTGTTGAAGACTCCAACCC
TGAAGAC TTAGGGAACCC
KMT2A 3 3 GATGAGCAATTCTTAGGTTTTG | GATGAGCAATTCTTAGGTTTTGGCTCATCCAACCCTTA
GCTCA GGGAACCC
MLLT10 | 4 3 AGATGTGAACTTTGTCCCCATAA | AGATGTGAACTTTGTCCCCATAAGGATTCCAACCCTTA
GGAT GGGAACCC
MLLT1I0 |6 3 ACTTGCTACATTTGTGATGAACA | ACTTGCTACATTTGTGATGAACAAGGAAGTCCAACCCT
AGGAAG TAGGGAACCC
MLLT10 |9 3 AAATATAAAGAGAAGGACAAAC | AAATATAAAGAGAAGGACAAACACAAACAGATCCAAC
ACAAACAGA CCTTAGGGAACCC
MLLT10 |3 3 CTTGCTATGGCATTGTTCAAGTA | CTTGCTATGGCATTGTTCAAGTACCCTCCAACCCTTAG
ccc GGAACCC
MLLT10 |5 3 GTTGGGCCCATGTGGTTTGTG GTTGGGCCCATGTGGTTTGTGTCCAACCCTTAGGGAA
ccc
MLLT10 |7 3 CGCTCAGTTTGCCGGACTGC CGCTCAGTTTGCCGGACTGCTCCAACCCTTAGGGAAC
cc
MLLTI0 |8 3 AAAAAGAGCAAACGGGGATCTA | AAAAAGAGCAAACGGGGATCTAATAGGTTCCAACCCT

ATAGGT

TAGGGAACCC




MLLT10

11

GCAGTTTTTCAGGAACTCCAGG
c

GCAGTTTTTCAGGAACTCCAGGCTCCAACCCTTAGGG
AACCC

MLLT10 | 12 3 AAATTTCCATGCAGTATCGGCAT | AAATTTCCATGCAGTATCGGCATGATTCCAACCCTTAG
GAT GGAACCC

MLLTI0 | 13 3 CGTTCTCAGAGTTGCTGAATGC | CGTTCTCAGAGTTGCTGAATGCAATATCCAACCCTTAG
AATA GGAACCC

MLLT10 | 14 3 ACAGAGGTGACAGTTCTACACT | ACAGAGGTGACAGTTCTACACTAACAAAGCTCCAACC
AACAAAGC CTTAGGGAACCC

MLLT10 | 15 3 GTATTTATAACAGCAATGATGTA | GTATTTATAACAGCAATGATGTAGCAGTATTCCAACCC
GCAGTAT TTAGGGAACCC

MLLT10 | 17 3 ATCAAGATCTTGGAGACAATAG | ATCAAGATCTTGGAGACAATAGCCGCTCCAACCCTTA
ccGe GGGAACCC

MLLT10 | 18 3 ATCCCCTGTAAGCAGCTTACAG | ATCCCCTGTAAGCAGCTTACAGATTCGTCCAACCCTTA
ATTCG GGGAACCC

MLLT10 | 19 3 TTTTAGGAATGCTGAAGTCATTA | TTTTAGGAATGCTGAAGTCATTACACCAACTCCAACCC
CACCAAC TTAGGGAACCC

MLLT10 | 20 3 CTCCTACTACTGATTCCTTGAAC | CTCCTACTACTGATTCCTTGAACAGCAGTATCCAACCC
AGCAGTA TTAGGGAACCC

MLLT10 | 21 3 GACTTAACCTCCAGTGGACAAA | GACTTAACCTCCAGTGGACAAAGTACCATCCAACCCTT
GTACCA AGGGAACCC

MLLT10 | 22 3 TGCCTCAGGACTAGGATTACTTT | TGCCTCAGGACTAGGATTACTTTCTGACTCCAACCCTT
CTGAC AGGGAACCC

MLLT10 | 23 3 GTACACAGGCACCCCCACTTCA | GTACACAGGCACCCCCACTTCACTCCAACCCTTAGGG
c AACCC

NCOA2 13 3 CTTTTAATAACCCACGACCAGG | CTTTTAATAACCCACGACCAGGGCTCCAACCCTTAGG
GC GAACCC

NCOA2 14 3 GAATGATTGGTAACAGTGCTTC | GAATGATTGGTAACAGTGCTTCTCGGCCTATCCAACCC
TCGGCCTA TTAGGGAACCC

NCOA2 15 3 GGCCATCTGAATTAGAGATGAA | GGCCATCTGAATTAGAGATGAACATGGGTCCAACCCT
CATGGG TAGGGAACCC

NRIP3 2 3 CAACCTCATAATATTCTGCAGAG | CAACCTCATAATATTCTGCAGAGGCGTCCAACCCTTAG
GCG GGAACCC

NSD1 6 3 CTGTGCGGTCAGAGAAGAAACG | CTGTGCGGTCAGAGAAGAAACGCTCCAACCCTTAGGG
c AACCC

NTRK3 15 3 ATGTGCAGCACATTAAGAGGAG | ATGTGCAGCACATTAAGAGGAGAGACATTCCAACCCT
AGACAT TAGGGAACCC

NTRK3 14 3 GTCCCGTGGCTGTCATCAGTGG | GTCCCGTGGCTGTCATCAGTGGTCCAACCCTTAGGGA

ACCC

PDGFRA | 12 3 CTGCCTTATGACTCAAGATGGG | CTGCCTTATGACTCAAGATGGGAGTTTCTCCAACCCTT
AGTTTC AGGGAACCC

PDGFRB | 11 3 CCTTGCCCTTTAAGGTGGTGGT | CCTTGCCCTTTAAGGTGGTGGTGTCCAACCCTTAGGG
G AACCC

PDGFRB | 9 3 TCCCTGTCCGAGTGCTGGAGC | TCCCTGTCCGAGTGCTGGAGCTCCAACCCTTAGGGAA

cce

PSIP1 7 3 GCAGAAAAACAAGTAGAAACTG | GCAGAAAAACAAGTAGAAACTGAGGAGGTCCAACCCT
AGGAGG TAGGGAACCC

PTPRK 2 3 GTGGCTGTACTTTTGATGATGG | GTGGCTGTACTTTTGATGATGGTCCAGGTCCAACCCTT
TCCAGG AGGGAACCC

RAPIGDS | 2 3 ATAATCTCAGTGATACCTTGAAG | ATAATCTCAGTGATACCTTGAAGAAGCTGTCCAACCCT

1 AAGCTG TAGGGAACCC

RAPIGDS | 3 3 ATACGGAAACAAGTGAAAAAAT | ATACGGAAACAAGTGAAAAAATCCAAGCTCCAACCCT

1 CCAAGC TAGGGAACCC

SETPING | 2 3 GGTGAAGGTTGCCGAACTGTCC | GGTGAAGGTTGCCGAACTGTCCCTCCAACCCTTAGGG
c AACCC

SPIL 2 3 CCATCAGAAGACCTGGTGCCCT | CCATCAGAAGACCTGGTGCCCTATTCCAACCCTTAGG
AT GAACCC

SPIL 3 3 ACCATTACTGGGACTTCCACCC | ACCATTACTGGGACTTCCACCCCTCCAACCCTTAGGGA
c ACCC

TET1 9 3 GAAAAAAACCTTGAAGATAACT | GAAAAAAACCTTGAAGATAACTTACAGAGTTTCCAACC
TACAGAGTT CTTAGGGAACCC

TOP1 8 3 GATGGTAAATTGAAAAAACCCA | GATGGTAAATTGAAAAAACCCAAGAATTCCAACCCTTA

AGAAT

GGGAACCC




Table S3A. Biological characteristics of T acute lymphoblastic leukemia according to
fusion transcripts status in adult patients

aAll means are compared against the Negative group with Wilcoxon test or Student test
depending on the Shapiro test result. All proportions are compared against the Negative group
with Pearson's x2 test or for small values with the Fisher exact test. Results with p < 0.05 are
displayed in bold.

RT-MLPA Positive Negative All
60 256 316
Fusion groups MLLT10 KMT2AISET ABL1 Other
n=22)7% (n=26)8% (n=10)3% (n=2)1% 81%
Transcripts PICALM-MLLT10(14) SET-NUP214(15) NUP214-ABL1(8) NUP98-RAP1GDS1(1)
DDX3X-MLLT10(5)  KMT2A-AFDN (8)  BCR-ABL1 (1) PCMA1-FLT3 (1)

NAPIL1-MLLT10(2)  KMT2A-MLLT1(1)  ETVG-ABL1 (1)
XPO1-MLLT10 (1) KMT2A-ELL (1)

KMT2A-? (1)

Population®
Age mean (range) 30.4[19 - 44] 33.1[21-63] 39.2[19-61] 305 [27 - 34] 36.2[19-78] 356[19-78]

Phenotype®
Immature 5% (n=1) 5%(n=1) 20% (n=1) 0 13 % (n =27) 12 % (n = 30)
yB-ineage 80 % (n = 16) 86% (n=18) 40% (n=2) 0 30% (N=60)  38%(n=96)
ap-lineage 15% (n= 3) 10% (n=2) 40% (n =2) 100% (n=1) 57 % (n=116) 50 % (n = 124)
Not available 9% (n=2) 19% (n = 5) 50% (n=5) 50%(n=1) 21%(n=53)  21%(n=66)

Homeobox Genes Deregulation®

HOXA9 91 % (n=20) 100 % (n = 26) 10% (n=1) 50% (n=1) 25%(n=64) 35%(n=112)
TLX1 0 0 30% (n=3) 0 20 % (n =52) 17 % (n = 55)
TLX3 0 0 50 % (n=5) 0 9% (n=23) 9% (n=28)

Negative 9% (n=2) 0 20% (n=2) 50% (n=1) 49 % (n = 126) 41 % (n=131)

Table S3B. Biological characteristics of T acute lymphoblastic leukemia according to
fusion transcripts status in pediatric patients

aAll means are compared against the Negative group with Wilcoxon test or Student test
depending on the Shapiro test result. All proportions are compared against the Negative group
with Pearson's %2 test or for small values with the Fisher exact test. Results with p < 0.05 are
displayed in bold.

RT-MLPA Positive Negative All
44 162 2086
Fusion groups MLLT10 KMT2AI/SET ABL1 ETS Other
(n=15)7% (n=8)4% (n=12)6% (n=6)3% n=3)1% 79%
Transcripts PICALM-MLLT10 (9) KMT2A-ENL (3) NUP214-ABL1(11) ETV6-NCOA2 (3) NUP98-RAP1GDS1 (2)
DDX3X-MLLT10(3)  SET-NUP214 (3) BCR-ABL1 (1) STMN1-SPI1 (2) P2RY8-CRLF2 (1)
NAP1L1-MLLT10(2) KMT2A-AFDN (2) TCF7-SPI1 (1)
XPO1-MLLT10 (1)
Population®
Age mean (range) 13[3-18] 11.1[8-17] 9.8[4-16] 45[1-8] 11[8-13] 96[1-18] 98[1-18]
Phenotype®
Immature 0 0 0 33%(n=1) 50% (n=1) 5%(n=T7) 6%(n=9)
yG-ineage 92% (n=11) 67 % (n=4) 20% (n=2) 0 50 % (n=1) 19 % (n = 25) 26 % (n = 43)
ap-lineage 8% (n=1) 33% (n=2) 80 % (n =8) 67 % (n=2) 0 75% (n=98) 68 % (n=111)
Not available 20%(n =3) 25%(n =2) 17 % (n = 2) 50 % (n =3) 33%(n=1) 20 % (n = 32) 21 % (n=43)

Homeobox Genes Deregulation®

HOXA9 100% (n = 15) 100% (n=8) 0 0 67% (n=2) 1% (n=18) 21%(n=43)
TLX1 0 0 0 0 0 5% (n=8) 4% (n=8)
TLX3 0 0 92% (n=11) 0 0 21%(n=34)  22%(n=45)

Negative 0 0 8% (n=1) 100 % (n = 6) 33%(n=1) 65% (n=105) 55% (n=113)




Table S4. 5-year EFS, CIR and OS in GRAALL and FRALLE treated patients
according to fusion transcripts groups.

All subgroups characterisitics are compared with the negative group. All Results with p-value
<0.05 are displayed with *. Values in bold represent trend.

5y-Event Free Survival

5y-Cumulative Incidence of Relapse

5y-Overall Survival

HR 95%Cl p HR 95%Cl p HR 95%Cl p
e 181 09135 009 143 05239 0.49 189 087415 oM
oiny oS 075 028205 058 0.83 026264 075 083 026263 075
ﬁg;"smns 125  050-310 063 192 076485 047 059 014242 046
m';;g; Ofusions 533 134406 0003 177 084-374 013 1.94 0.99-3.8 0.05
3. Supplemental figures
Figure S1. Consort diagram
* Diagnosis peripheral blood or bone marrow samples
T-ALL samples*
with RNA available
N=522
| |
Children Adults
N=206 N=316
| | [ |
Non included Included in Included in Non included in
in protocol FRALLE 2000T GRAALL03/05 protocol
N=109 N=97 N=138 N=178

Clinical analysis
N=235




Figure S2. Fusion transcripts
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Figure S3. Event Free Survival (EFS)(A) and Overall survival (OS)(B) in GRAALL and
FRALLE treated patients according to HOXA9 overexpression in T-ALL with fusion

transcript.
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Figure S4. Event Free Survival (EFS)(A)(C) and Overall survival (OS)(B)(D) in
GRAALL (A, B) and FRALLE 2000T (C, D) treated patients according to MLLT10

fusions status.
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