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To the Editor,






APL. To date, the chromosomal abnormality of t(9;22) has been reported in several APL cases, and both BCR::4ABLI and PML.::
(Supplementary table 3) [1-7]. Interestingly, we describe a case of APL that t(15;17)(q22;q21) and t(9;22)(q34;q11) were detecte
by R bands. However, BCR::ABLI fusion gene was not detected, while a novel fusion gene MAPKI.::BCR was detected b As . To the best of our knowledge,
this is the first reported APL case with both PML::RARA and MAPKI::BCR. Both MAPK and BCR genes located on chro me 22q11. Based on the results of karyotype,
upplementary Figure 1. The first step is an

. exon 2 and BCR exon 1::MAPK] exon 2 fusion
genes. A fragment of 281bp (MAPK::BCR) was detected by RT-PCR, whereas BCR::MAPKI was notide . tep is a translocation between chromosome 9
with breakpoint of 9934 mapped upstream of 4BLI gene and der(22) with breakpoint located between BCR PK ] exon 1. The abnormality of t(9;22)(q34;q11)

d in these cases
e clone at the time of diagnosis

was very similar to standard t(9;22)/BCR.:ABLI which masked complex rearrangements. Therefore fusion gene should be detected by FISH, RT-PCR, or RNA
sequencing when R/G banding karyotypes indicated concurrent t(9;22)(q34;q11) and t(15;17)

The most common additional somatic mutations in APL mainly involve FLT3, WT1, NRAS ariations detected in our case including ASXLI, CALR, KRAS and
NOTCH] were rare [8]. The clinical significance of these variations is unclear and d in larger samples. There are conflicting data in the literature

an independent adverse factor for EFS [10]. The majority of APL patients wit ; ::ABLI achieved complete remission after ATRA-based induction therapy
regardless of whether combined with tyrosine kinase inhibitors (TKIs) as treated with ATRA for the induction chemotherapy, followed by the
consolidation therapy including ATRA. Up to date, the patient remai 12 months. This report suggested that the presence of additional abnormality of
1(9;22)/MAPK::BCR might not reduce the sensitivity to ATRA t affeet the clinical outcome of treatment.

In summary, we report the first case of MAPK/::BCR in an ith concurrent of t(9;22)(q34;q11) and t(15;17)(q24;q21). It is worth noting that BCR::ABLI

cases are needed to understand the mechanism of @ leukemogenesis.

RS MAPK]1::BCR, 1(9;22)(q34;q11), RNA sequencing




Abbreviations : APL, acute promyelocytic leukemia; CML, chronic myeloid leukemia; ALL, acute lymphoblastic leukemia; A cukemia; BM, bone-

marrow; RT-PCR, reverse transcription-polymerase chain reaction; ATRA, all-trans retinoic acid; ACA, additional chromosomal es; EFS, event-free survival,

TKIs, tyrosine kinase inhibitors.
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Figure 1. Laboratory characteristics of thg"adult pa h APL with the MAPK::BCR fusion. (A) Karyotype analysis at diagnosis. R-banding analysis using the bone
marrow sample revealed a karyotype of 46, XX ,t(9;22)(q34;q11),t(15;17)(q24;q21)[15]/46,XX[5]. (B) FISH analysis using the PML::RARA dual-color dual-fusion probe
revealed evidence of PML::RA n o yellow fusion signals, one red signal and one green signal). (C) FISH analysis using the BCR::ABLI dual-color dual-



on one chromosome 22.
aled that exon 1 of the MAPKI
00 bp DNA ladder. (G) Sequence

gene fused with exon 2 of the BCR gene. (F) A product of 281 bp was detected by RT-PCR in the sample at diagnosis. Magker: Ge
alignment of the amplified product revealed breakpoints between exon 1 of MAPK! and exon 2 of BCR.
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Supplementary figure 1. Schematic illustration of the 0(:(:{% 4;q11)/MAPK1::BCR.



Supplementary table 1. A panel of 136 genes detected by next-generation sequencing

ABLI ANKRD26 ARIDI14 A ASXL3 ATG2B
ATM ATRX BCOR BRCAI BRCA2
BRINP3 CALR CARDI1 CD28 CDKN2A4
CEBPA CELA2A4 CHDI P CRLF2 CROCC
CSF3R CSMD1 CUx1 DKCI DNMT3A4
DOTIL EP300 EPPK] EZ FATI FBXW7
FLT3 GATAI GATA2 GSKIP HAXI HRAS
IDHI IDH2 IKZF1 JAK?2 JAK3 KDM5A4
KDM6A4 KIT KMT24 KMT2E KMT6A4 KRAS
MECOM MPL MUCI6 NCOR!I NCOR2 NF1
NFE2 NOTCHI1 NOTCH?2 NRAS NT5C2 PAXS
PBRM1 PCLO PDGFRA PML PPMID PRPF40B
PRPFS§ PTEN PTPNI1 RBI ROBOI1 ROBO2
RUNXI RUNX2 SBDS SF3B1 SH2B3 SMARCA?2
SMCIA4 SMC3 SMN1I SRSF2 STAG! STAG?2
STAT3 STAT5B SUZi2 TET2 TP53 TTN
TYK2 U24F1 U24F2 ZMYM3 ZNF608 ZRSR2




Supplementary table 2. Gene variations detected by next-generation sequencing.

Type of variation

Gene Transcript ID Chromosome Exon  DNA change
ASXLI NM_015338.5 chr20 12 c.1928G>T
CALR NM_004343.3 chr19 2 c.191_192dupAA
KRAS NM_004985.4 chrl2 2 ¢.34G>C
NOTCHI NM_017617.4 chr9 26 c.5015G>A

missense

frameshift

missense

missense

&




Supplementary table 3. Summary of published cases of co-expressing t(15;17)/PML::RARA and t(9;22)/BCR:

:ABL1, and this ¢

No | Age Sex WBC Hb PLT Diagnos | BM Cytogenetics Imi ophenotype PCR Treatme CR Outcom | Referen
(year (x10% (g/L | (x10% is morphology nt e, ce
s) D) ) L) months
1 39 Femal | 2422 88 20 APL promyelocyt | 46,XX,t(9;22) ositive for CD33 PML::RAR idarubic Yes Dead, 5 1995
e ic cell 2%), CD13 (88%), A in+ Emilia
population CD2 (4%) BCR::ABLI | Ara-C etal.
negative for HLA-
DR and CD34
2 38 Femal | 1,8 61 12 APL 73% 46,XX,%(9;22)(q34;q11),t(15;17)(q22;q21 positive for CD33 PML::RAR ATRA + | No Dead, 2009
e promyelocyt (98.69%), CD117 A Arsenic <1 Mao et
es (35.65%), MPO BCR::ABL1 | trioxide al.

&

(31.27%), CD13
(23.64%)

negative for CD7,
CD10, CD19, HLA-
DR, CD34, CD61,
CD64, CD14, CD35,
CD56, CD15, CD11b

and CD65s




50 Male 0,45 73 3 APL 38% blasts 46,XY,t(15;17)(q22;q12)[9]/46,XY ,del(6)(q?),t(9;22)(q34;q11.2)[1]/46,XY[10] not available Alive, 2011
and 20% >2 Takahas
promyelocyt hietal.
es

48 Male 115 86 15 APL 1% 46,XY,1(9;22)(q34;q11),t(15;17)(q22;q21)[10]/47,idem,+8[4]/46,idem,der(14)t(9;1 :RAR ATRA + | Yes Alive, 2014
myeloblasts 4)(q10;q10)[6] Arsenic 18 Sun et
and 91.5% ZABLI | trioxide al.
promyelocyt +
es imatinib

51 Femal | 287,83 | 74 116 APL 8.5% 46,XX,1(9;22)(q34;q11),t(15;17)(q22;q21) positive for MPO, PML::RAR ATRA + | Yes Alive, 2015

e myeloblasts CD13, CD33,CD34 A DA 11 Zhang et
and 43.5% negative for HLA-DR | BCR::ABLI al.
promyelocyt
es

69 Femal | 1,17 118 79 APL 5.2% blasts 46,XX,t(15;17)(q24.1;q21.1) 1 positive for CD13, PML::RAR ATRA + | Yes Dead, 6 2017 An

e and 48% CD33, cytoplasmic A idarubic etal.
abnormal MPO, CDl11c, CD10 BCR::ABL1 in
promyelocyt negative for HLA-DR
es

49 Femal | 6,48 69 27 APL 10% blasts 46, 1(6) 23;q13),t(15;17)(q24;q21)[20] positive for MPO, PML::RAR ATRA + | Yes Alive, 2022

e and 80% CD13,CD33,CDl117, | 4 idarubic 10 Cho et
abnormal CD34, CD2, CD56 BCR::ABL1 in al.

pr elocyt

es

negative for HLA-DR




56

Femal

6,86

90

70

94.5%
hypergranul
ar
promyelocyt

es

46,XX.1(9:22)(q34;q11),t(15;17)(q24;q21)[15]/46,XX[5]

positive for CD13,
CD33, CD117, MPO
negative for CD3

HLA-DR

Alive,

>12

our case
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