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A novel translocation t(14;15)(q32;q24) bearing
deletion on der(14) in Philadelphia-positive chronic
myeloid leukemia

We report the molecular cytogenetic characterization of a
case of Philadelphia positive chronic myeloid leukemia (CML)
with a t(14;15)(q32;q24) at onset, showing deletions on
der(14) in addition to the loss of chromosome 22 sequences
on der(9). To our knowledge, the presence of deletions on
chromosomes involved in distinct and concomitant rearrange-
ments other than t(9;22) has never been observed  in CML
patients.
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The Philadelphia chromosome (Ph) is the cytogenetic hall-
mark of chronic myeloid leukemia (CML) and is present in
approximately 90–95% of patients.1 The loss of genomic

sequences on der(9) chromosome has been described in approx-
imately 9% of CML patients. These deletions identify a sub-
group with a worse prognosis.2 Albano et al.3 recently reported
the occurrence of deletions on the third chromosome involved
in variant complex t(9;22) translocations. In the present paper,
we report the molecular cytogenetic characterization of a Ph+
CML case with a t(14;15)(q32;q24) at onset, showing deletions
on der(14) in addition to the loss of chromosome 22 sequences
on der(9). Conventional cytogenetic analysis of a 24-48 hour
culture was performed on bone marrow cells at diagnosis by
giemsa-trypsin-giemsa (GTG) banding. The patient was tested
by reverse transcription polymerase chain reaction (RT-PCR)
and fluorescence in situ hybridization (FISH). 

BAC RPCI-11 164N13 and a mixture of PACs RPCI-5 835J22
and 1132H12 were used to identify BCR and ABL genes,
respectively.3 Whole-chromosome paints (WCPs) for chromo-
somes 14 and 15, derived from flow-sorted chromosomes,
were DOP-amplified. A series of 15 PAC/BAC clones specific for
chromosomes 14 and 15 was used to define the t(14;15)
breakpoints. Probe locations and gene mapping were derived
from the University of California Santa Cruz database (Novem-
ber 2002 release).  Primers specific for WDR20 (exons 2: 5’TCT-
GCTGTGGCTGTTAGGTG3’; exon 3: 5’TTCCTCGTG-
GATTTGCTCTT3’) and PML4 (PML-C2: 5’AGCGCGACTACGAG-
GAGAT3’) genes were selected and employed in the RT-PCR
experiments. 

In March 2002 a 64-year old female was admitted to our
Institution with leukocytosis and splenomegaly. The diagnosis
of chronic phase-CML was made. After initial cytoreduction
obtained with hydroxyurea, the patient started Glivec thera-
py. She is now doing well in hematologic remission.

The t(14;15) translocation was detected in all analyzed
metaphases, in addition to the classical t(9;22) rearrangement,
providing the following karyotype: 46, XX, t(9;22)(q34;q11),
t(14;15)(q32;q24)[25]. FISH experiments with probes specific

Figure 1. A) FISH co-hybridization with clones specific for
ABL (red) and BCR (green) genes showed a fusion signal on
both Ph and der(9) chromosomes. A faint BCR signal was
observed on the der(9) chromosome, suggesting a partial
deletion. B) WCP#14 (red) and WCP#15 (green) revealed
the t(14;15) translocation. C) FISH experiments with clones
RP11-796G6 (red) and RP11-356L8 (green) allowed us to
map the breakpoint in 14q32.31. D) Clones RP11-350L3
(red) and RP11-114H15 (green), both mapping in
14q32.31, gave hybridization signals only on the normal 14
chromosome,  indicating  deletion of the chromosomal
region encompassed by the two clones.
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for ABL and BCR genes revealed a fusion signal on both der(22)
and der(9) chromosomes. A fainter than expected signal of
the BCR probe was observed on der(9), indicating the occur-
rence of a deletion. The use of appropriate BAC clones distal
to BCR allowed us to identify a 1 Mb deletion of chromosome
22 sequences on der(9). Among 17 genes mapping within this
deleted region there are 2 tumor suppressor genes (TSGs):
SMARCB1 (swi/snf-related, matrix-associated, actin-depen-
dent regulator of chromatin, subfamily b, member 1) and
GSTT1 (glutathione S-transferase τ 1).5-6

FISH experiments using WCPs for #14 and #15 confirmed
the involvement of these chromosomes in the t(14;15). The
breakpoint on chromosome 14 was mapped between RP11-
796G6 and RP11-356L8 (300 kb apart) giving a hybridization
signal on the der(14) and der(15) chromosomes, respectively.
Clones RP11-350L3 and RP11-114H15, localized between
RP11-796G6 and RP11-356L8 probes, failed to reveal any sig-
nal on the derivative chromosomes, indicating deletion of the
chromosomal region encompassed by the two clones. 

Three genes with known function are located in the chro-
mosome 14 deleted region: DNCH1 (dynein, cytoplasmic,
heavy polypeptide 1), HSPCA (heat shock 90kDa protein 1,
HSP90, α) and PPP2R5C (protein phosphatase 2, regulatory
subunit B (B56), γ isoform). DNCH1 encodes a protein which
has a role in mitotic spindle formation and may function as a
motor protein.7 HSPCA encodes the α subunit of HSP90 heat-
shock proteins family, synthesized at increased rates in
response to heat and other forms of stress.8 The PPP2R5C gene
encodes a regulatory B subunit of the protein phosphatase 2A
(PP2A), also designated as B56; the PP2A enzyme is implicat-
ed in a variety of regulatory processes including cell growth
and division, muscle contraction, and gene transcription. A
recent study suggested that the γ isoform of B56 subunits can
suppress tumor cell growth.9

The same experimental approach for chromosome 15 led to
the identification of the breakpoint on clone RP11-247C2,
specific for the PML gene (15q24), which gave a clear split-
ting signal on der(15) and der(14). As WDR20 (WD repeat
domain 20) gene10 maps in the clone RP11-356L8, trans-
ferred on der(15), the presence of a possible 5’PML/3’WDR20
fusion gene was evaluated. No amplification product was
obtained excluding the presence of a new fusion gene involv-
ing PML. In our Ph+ CML case we found an additional, novel
translocation t(14;15)(q32;q24) characterized by the loss of
genomic sequences on der(14). The occurrence of deletions
on chromosomes not involved in the t(9;22) rearrangement has
never been reported in CML. 

In conclusion, the detection of genomic sequence loss on
der(14)t(14;15) suggested that reciprocal chromosomal
translocations could be really unbalanced. Because of the poor
knowledge of the function of some deleted genes, the signif-
icance of such deletions concomitant to those on der(9) is
unclear. 
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