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Unique RUNXI gene rearrangements in acute

myeloid Leukemia (AML)

Editorial

RUNXI is a sequence-specific DNA-binding protein and encodes
the alpha subunit core binding factor, a small family of transcription
factors called core-binding factors (CBFs). Due to its important role in
hematopoiesis, the deficiency of RUNX1 may block the formation of
hematopoietic cells. Chromosomal rearrangements and mutations of
the RUNX1 gene at 21q22 region have been reported in de novo and
therapy-related acute myelogenous leukemia (AML), myelodysplastic
syndrome (MDS) and acute lymphocytic leukemia (ALL). A few of
the RUNXI rearrangements that have been reported include t(1;21),
t(3;21), t(8;21), t(12;21), t(16;21) and t(17;21).

We report here five cases of AML with variant translocation partners
of RUNXI; a pediatric AML with t(7;21), and four adult secondary
AML cases with t(10;21), t(16;21), del(5q)and t(7;21), and t(5;21),
respectively. Sequential metaphase FISH with RUNXI1 specific probe
and Cytogenetics were performed in all cases to identify the partner
chromosome in the RUNX1 rearrangements.

Cases

Case 1: A 9year old male was referred for fever, fatigue, and
pancytopenia. Bone marrow analysis revealed hypercellularity with
a mixture of myeloblasts and immature monocytes comprising 90%
of cells as determined by both morphology and flow cytometry.
Molecular analysis for mutations in FLT3, NMP1 and C-KIT were
negative, and FISH revealed rearrangement of RUNX1 locus in the
chromosome 7p22 region. analysis confirmed this finding, revealing
a unique translocation:46,XY, t(7;21) (p22;q22). Three adults and one
child have been reported in the literature with AML or high grade
MDS with t(7;21) involving RUNXI-ubiquitin-specific protease
gene (USP42) fusion; however, no consistent prognostic information
has emerged from these cases to date.! Our patient had reinduction
chemotherapy and is currently in remission, awaiting stem cell
transplant.

Case 2: A 58year old male was diagnosed with treatment-related
AML following urothelial cell carcinoma. In this case, cytogenetics
was normal (46,XY) at diagnosis, but follow up bone marrow analysis
at four and eleven months later revealed progressive abnormalities
(46XY,del(9)(q13922)[2]/46,XY[18] and 46,XY, t(10;21)(p13;q22)
[12]/46,XY[9], respectively). The latter BM was FLT3+ and also
demonstrated RUNXI1 rearrangement. The partner gene at the 10p13
region is unknown.

Case 3: A 73year old female was diagnosed with a myeloproliferative
disorder. Karyotype revealed 46,XX, t(16;21)(q24;q22)[16]/46,XX
with FLT3 positivity. FISH analysis revealed rearrangement of
RUNXI1 with CBFA2T3 (MTG16) gene locus at 16q24. The majority
of the cases with t(16;21) (CBFA2T3; RUNXI) translocation
have been reported in patients with prior treatment for a previous
malignancy and occur in the context of MDS/ANLL.?>3
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Case 4: A 61year old female with cardiomyopathy was diagnosed with
AML secondary to underlying myelodysplasia. The bone marrow was
hypercellular with increased blasts of two distinct populations; one
with myeloblasts and the second with monocytic features. The bone
marrow was negative for FLT3, NPM 1, CEBPA, IDH1,IDH2, DNMT3
and KIT mutations. Cytogenetics revealed a deletion in the long arm
of chromosome 5 and a t(7;21) translocation, with a karyotype 46,XX,
del(5)(q22q35), t(7;21)(p22;q22)[13]/46,XX[7]. About 10 cases were
reported in the literature with del (5q) and t (7; 21) suggesting a non-
random association between the two abnormalities. These cases appear
to have a specific immunophenotype and monocytic differentiation
with poor prognosis.*

Case 5: A 7lyear old female previously diagnosed with FLT3+AML
was referred for status post induction day 14 bone marrow. Bone
marrow morphology revealed 35% myeloblasts and 20% monocytes,
Cytogenetics and FISH revealed abnormal karyotype with RUNX1
rearrangement involving t(5;21) translocation (46,XX, t(5;21)
(935;922)[7]/46,XX[3]). Next generation studies done outside
our institution revealed DNMT3A, IDH2 and RUNXI1 mutations.
Prognostic significance of these findings is unclear.

We present here five cases with variant RUNX1 translocations
involving different chromosome regions in both pediatric (primary)
and adult (secondary) AML indicating the importance of the regulatory
role of RUNX1 gene in hematopoiesis. Morphology of these cases
was unique with myeloblasts and monocytes. The prognosis of the
cases we described here is unclear and vary from inconsistent to
poor. The subtle RUNX1 rearrangements combined with the unique
morphology and inconsistencies of the prognosis makes such cases
worth reporting. Genetic testing of new AML cases with RUNX1
FISH probe offers the possibility of identification of additional cases
with subtle rearrangements or identification of new partner genes of
RUNZXI1 locus.>® This will enhance the understanding of the prognosis
of these rare cases and may ultimately help in the design of a highly
effective therapeutic treatment plan.
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Case 3 Karyotype with t(16;21) translocation.
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