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Supplemental Data Table S1. FISH probes used in this study 

Probe Manufacturer 

BCR/ABL1 Dual Color, Dual Fusion Translocation 

Probe 

Abbott Laboratories (Abbott Park, IL, 

USA) 

CBFB Break Apart Probe Abbott Laboratories 

ETV6/RUNX1 ES Dual Color Translocation Probe Abbott Laboratories 

IGH Break Apart Probe Abbott Laboratories 

RUNX1/RUNX1T1 Dual Color, Dual Fusion 

Translocation Probe 

Abbott Laboratories 

TRA/D Break Apart Probe Abbott Laboratories 

Vysis LSI MLL (KMT2A) Dual Color, Break Apart 

Probe 

Abbott Laboratories 

XL MECOM Break Apart Probe MetaSystems (Altlussheim, Germany) 

 

  



Supplemental Data Table S2. Comparison of conventional diagnostics and RNA sequencing for fusion gene detection 

  Conventional diagnostics vs. RNA-seq   RNA-seq 

Subtype
*
 

ND/ND, 

N(%) 

D/ND, N(%) ND/D, N(%) D/D, N(%)  Concordance Sensitivity 

Additional detection 

rate (1 – specificity) 

Total  44 (42.3%) 8 (7.7%) 12 (11.5%) 40 (38.5%)  80.8% (84/104) 83.3% (40/48) 21.4% (12/56) 

AML 30 (54.5%) 3 (5.5%) 3 (5.5%) 19 (34.5%)  89.1% (49/55) 86.4% (19/22) 9.1% (3/33) 

B-ALL 9 (23.7%) 3 (7.9%) 6 (15.8%) 20 (52.6%)  76.3% (29/38) 87.0% (20/23) 40.0% (6/15) 

T-ALL 4 (44.4%) 2 (22.2%) 2 (22.2%) 1 (11.1%)  55.6% (5/9) 33.3% (1/3) 33.3% (2/6) 

MPAL 1 (50%) 0 (0%) 1 (50%) 0 (0%)  50.0% (1/2) ￚ†
 50.0% (1/2) 

*
Each fusion event was analyzed independently. Three patients (one each with AML, B-ALL, and T-ALL) harbored two distinct fusions, resulting in a 

total of 104 fusion gene detection results (positive and negative) from 101 patients. 

†
Sensitivity was not calculated for MPAL as no fusions were detected using conventional diagnostics. 

Abbreviations: RNA-seq, RNA sequencing; D, detected; ND, not detected; AML, acute myeloid leukemia; B-ALL, B-cell acute lymphoblastic 

leukemia; T-ALL, T-cell acute lymphoblastic leukemia; MPAL, mixed-phenotype acute leukemia.



Supplemental Data Table S3. Cases with fusion genes detected using conventional diagnostics but not detected with RNA sequencing 

Case 

number 

Age 

(yrs)/

Sex 

Diagnosis 

(2016 

WHO) 

Etiology 

Results of conventional diagnostics Fusion detected 

using conventional 

diagnostics 

Fusion detected 

using RNA-seq 

Blasts in BM 

aspiration 

(%) 

BM 

aspiration 

quality 

Comments 

Chromosome FISH Multiplex RT-PCR 

111 64/M 

AML with 

myelodyspla

sia-related 

changes 

Relapsed 

50,XY,+4,+8,der(10)t(10;11)(p12;q

23)inv(11)(q23q13),der(11)t(10;11)

(p12;q13),+16,+20[16]/46,XY[4] 

nuc ish (KMT2A)×2(5′KMT2A sep 

3′KMT2A)×1[132/200] 

KMT2A::MLLT10 KMT2A::MLLT10* MLLT10::UBE2L6 80 Adequate 

Complex 11q23 

rearrangement 

121 81/M 

AML with 

minimal 

differentiatio

n 

De novo 

46,XY,t(3;8)(q26.2;q24.2)[7]/46,X

Y[13] 

nuc ish (MECOM)×2(3′MECOM 

sep 5′MECOM)×1[150/200] 

ND MECOM::? ND 40 Adequate 

Enhancer hijacking 

(MECOM::?) 

150 73/F 

AML with 

myelodyspla

sia-related 

changes 

Post 

cytotoxic 

therapy 

46,XX,del(5)(q13q33)[17]/46,idem

,add(1)(p36.1),-

6,del(9)(p13),t(9;22;17)(q34.1;q11.

2;q25),+mar,inc[3] 

nuc ish (ABL1,BCR)×3(ABL1 con 

BCR)×1[4/200] 

BCR::ABL1 BCR::ABL1 ND 90 Suboptimal 

Low-level BCR::ABL1 

(<20%) (subclonal) 

34 5/M 

B-ALL with 

ETV6::RUN

X1 

De novo No mitotic cells 

nuc ish (ETV6×2,RUNX1×3)(ETV6 

con RUNX1)×1[11/200] 

ETV6::RUNX1  ETV6::RUNX1 ND 12 Inadequate Low blasts (<20%) 

66 13/M 

B-ALL with 

BCR::ABL1 

Relapsed 

46,XY,add(3)(q27),-

7,t(9;22)(q34.1;q11.2),+mar[5]/46,

XY[15]  

nuc ish (ABL1,BCR)×3(ABL1 con 

BCR)×2[51/200] 

BCR::ABL1 BCR::ABL1 ND 15 Adequate Low blasts (<20%) 

152 64/F 

B-ALL with 

BCR::ABL1 

De novo 

45,X,-

X,t(9;22)(q34.1;q11.2)[7]/46,XX[1

3] 

nuc ish (ABL1,BCR)×3(ABL1 con 

BCR)×2[16/150] 

BCR::ABL1 BCR::ABL1 ND 90 Inadequate 

Low level BCR::ABL1 

(<20%) 

5 14/M 

T-ALL, 

NOS 

De novo 46,XY,t(7;14)(q34;q11.2)[20] nuc ish (TRA/D)×2(5′TRA/D sep STIL::TAL1 

STIL::TAL1, 

TRA/D::? 

STIL::TAL1 91 Adequate 

Enhancer hijacking 

(TRA/D::?) 



3′TRA/D)×1[191/200] 

181 17/M 

T-ALL, 

NOS 

De novo 

46,XY,t(11;14)(p13;q11.2)[12]/46,

XY[8] 

nuc ish (TRA/D)×2(5′TRA/D sep 

3′TRA/D)×1[184/200] 

ND TRA/D::? ND 96 Adequate 

Enhancer hijacking 

(TRA/D::?) 

*Fusion genes missed using RNA-seq are indicated in bold. 

Abbreviations: RNA-seq, RNA sequencing; RT-PCR, reverse transcription PCR; BM, bone marrow; M, male; F, female; AML, acute myeloid leukemia; B-

ALL, B-cell acute lymphoblastic leukemia; T-ALL, T-cell acute lymphoblastic leukemia; MPAL, mixed-phenotype acute leukemia; NOS, not otherwise 

specified; ND, not detected.



 

Supplemental Data Fig. S1. Detection of rare fusion genes. (A) Visualization of RNA 

sequencing fusion reads for RUNX1::USP42, ETV6::NCOA2, and HNRNPH1::ERG using 

Integrative Genomics Viewer. (B) Gel electrophoresis of reverse transcription PCR products 

and (C) Sanger sequencing confirmation of the fusion breakpoints for RUNX1::USP42, 

ETV6::NCOA2, and HNRNPH1::ERG. 


