A novel chromosomal abnormality t (9;14)(p24;913) in
B-acute lymphoblastic leukemia
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Acute lymphoblastic leukemia is a malignant disease of the
bone marrow in which early lymphoid precursors proliferate
and replace the normal hematopoietic cells of the marrow.
We describe the clinical, morphologic, immunophenotypic
and cytogenetic findings in the case of a 26-year-old man
with B-lymphoblastic leukemia. Surface marker analysis
revealed that they are positive for CD markers CD10, CD19,
CD13, CD34, CD45 and HLA-DR, but negative for CD20,
CD33, CD117 and CD11C markers. Cytogenetic analysis
established a novel translocation, t (9;14)(p24;913). Apart
from this, spectral karyotyping revealed an additional
translocation, t (6p; 14q). This is the first documented case
of B-lymphoblastic leukemia with concurrent occurrence
of both abnormalities. Further studies are needed to
understand the role of this abnormality in carcinogenesis.
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Introduction

Chromosomal abnormalities recurrently associated
with hematological malignancies, alter the structure
and function of genes controlling cell proliferation and
differentiations through multiple and complex pathways
and different abnormalities are associated with a
different outcome.! B-lymphoblastic leukemia (a.k.a.
precursor B-cell acute lymphoblastic leukemia [ALL]) is
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a heterogeneous disease at the clinical, morphologic,
immunophenotypic and cytogenetic level.”! Cytogenetic
analysis and molecular cytogenetics studies reveal
recurring chromosomal abnormalities B-lymphoblastic
leukemia. Individual chromosomal abnormalities in
B-lymphoblastic leukemia are strong independent
indicators of outcome of patients. Chromosome
rearrangement including chromosome band 14913
are frequently observed in B-lymphoblastic leukemia,
however, translocations involving chromosome band
14913 and chromosome 9 are very rare.®* However,
the chromosome bands involving 14q13 and 9p24
region has not yet reported. Here, we report a case
of B-lymphoblastic leukemia with novel chromosomal
translocation t (9;14)(p24;q13).

Case Report

This was a case report of a 26-year-old boy who was
presented to us in June 2011 with fever and body pain.
On examination, he had pallor, cervical lymph nodes and
splenomegaly. His hemogram showed a hemoglobin of
9.4 g%, total white blood cells count of 218,000/cmm
with 97% abnormal cells, platelet count of 74,000/cmm
and 2301 u/L serum lactate dehydrogenase. Peripheral
smear showed 75% blasts with scanty blue cytoplasm
and round to oval nuclei with immature chromatin.
Immunophenotyping showed the blasts cells to be
CD10+, CD19+, CD20-, CD13+, CD33-, CD117-,
CD11C-, CD34+, CD45+, HLA-DR+. A diagnosis of
B-lymphoblastic leukemia with CD13 co-expression was
made. Bone marrow examination showed 60% blasts
with scanty blue cytoplasm and round to oval nucleus

Address for correspondence: Dr. Sreedharan Hariharan, Division of Cancer Research, Regional Cancer Centre, Medical College,

Trivandrum - 695 011, Kerala, India. E-mail: drshariharan@gmail.com

Indian Journal of Human Genetics January-March 2014 Volume 20 Issue 1 79



Raveendran, et al.: Novel translocation in B-ALL

with immature chromatin, diagnostic of B-lymphoblastic
leukemia. He was started on BFM-95 protocol.
Post-induction bone marrow was in remission. This
patient was under treatment with high dose methotrexate
as consolidation.

Bone marrow aspirate withdrawn at the time of disease
diagnosis was used for classical cytogenetic analysis
after short-term culture after receiving official institutional
approval. Harvesting and GTG banding were performed
as per the standard procedure.®! Karyotypes were
described according to ISCN 2009.% 30 metaphases
were karyotyped using Cytovision Software (Cytovision,
USA). Cytogenetic investigation of bone marrow
cells revealed the presence of a novel chromosomal
translocation 46, XY, t (9;14)(p24;q13) in 50% of the
leukemic cells analyzed. Microscopic evaluation disclosed
the translocation between the short arm of chromosome
9p24 and the long arm of chromosome 14913 [Figure 1].
Spectral karyotyping (SKY) was performed to confirm
the chromosomal translocation. A 22 mm x 22 mm
region of the metaphase preparation on one of the GTG
slides was hybridized with applied spectral imaging-SKY
paint probe mixture (Applied Spectral Imaging, Migdal
Ha’Emek, Israel). The result was analyzed using the SKY
system according to the manufactures instructions. SKY
confirmed der (9) t (9p;14q) [Figure 2]. Unexpectedly,
SKY analysis also revealed another translocation
involving chromosome 6 and 14; der (6)(6p;14q), in 1/30
metaphase analyzed [Figure 3]. However, in cytogenetic
analysis we couldn’t detect this abnormality.

Discussion

Cytogenetic analysis and molecular cytogenetic
studies reveal recurring chromosome abnormalities in
approximately 80% of ALL, including numerical and
structural changes, such as translocations, inversions,
or deletions.”" Here we have identified a novel balanced
translocation der (9) t (9;14)(p24;913) in B-lymphoblastic
leukaemia. SKY revealed additional translocation, t (6p;
14q). To the best of our knowledge der (9) t (9;14)
(p24;913) and der (6) t (6p;14q) in the same patient has
not been previously described in the literature.

Until date, t (9;14) involving 9p24 band region has
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Figure 1: G-banded karyotype of the bone marrow cells
showing t(9;14)(p24;q13)

Figure 2: Spectral karyotyping of the metaphase spread
after spectrum based classification. The karyotype was
confirmed as der (9)t(9p;14q)

Figure 3: Spectral karyotyping of the metaphase spread
showing der (6)t(6p;14q)

not been reported in B-ALL, although there have
been two cases which had t (9;14) concerning 9p24
band in extranodal marginal zone B-cell lymphoma.®
Chromosome band 9p24 harbors several genes that play
an important role in carcinogenesis, such as dedicator
of cytokinesis 8 at 9p24.3, Janus kinase 2 (JAK2) at
9p24, programmed cell death 1 ligand 2 at 9p24.2,
interleukin 33 at 9p24.1 and tumor protein D52-like 3
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at 9p24.1. Among these genes, JAK2 reported to be
directly involved in leukemiogenesis.!'” Constitutive
activation of the JAK and signal transducer and activator
of transcription pathway occurs in several hematopoietic
malignant diseases.!' In this case, expressional variation
of JAK2, owing to the t (9;14) might be the reason for
leukemiogenesis.

Structural abnormalities of the long arm of
the chromosome 14 are very frequently found in
B-lymphoblastic leukemia. In B-ALL, the recurrent
chromosomal aberrations are mainly concentrated
in the band position 14932, with the most reported
translocation being t (8;14)(g24;932), which leads to
the formation of oncogenic IGH-c-MYC fusion protein.
So far, the band involving 14q13 with chromosome 9
was reported only once with the reported translocation
t (9;14)(p21;913).1 Band 14913 is known to carry
several oncogenes. Among them, the gene encoding
nuclear factor of kappa light polypeptide gene enhancer
in B-cells inhibitor, alpha is mutated in some Hodgkin’s
lymphoma cells.

Apart from the above mentioned novel translocation,
an additional chromosomal translocation involving
chromosome 6 and 14 was also identified by SKY
analysis, der (6)(6p;14q) in the same patient.
However, we failed to identify this same translocation
by conventional cytogenetic technique. Taken
together, the identification of novel translocations
der (9) t (9;14)(p24;913) and der (6) t (6p;14q) in a
single B-lymphoblastic leukemia patient suggests
that new rearrangements of genes leading to
fusion transcripts may be involved in the malignant
progression. However, it is unclear as to what role, if
any, these breakpoints has played in leukemogenesis.
Moreover, why both these translocations occurred
together and how this functions, remains unclear. In
future, molecular characterization of these types of
cytogenetic abnormalities would provide insights into
the heterogeneity of genomic rearrangement which
further leads to tumorigenesis.
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