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An atypical (b3/a3) junction of the bcr/abl
gene lacking abl exon a2 in a patient with
chronic myeloid leukemia

Sir,
We report the case of a patient with Philadelphia+

chronic myeloid leukemia expressing a rare type of
BCR/ABL mRNA lacking ABL exon a2 sequences
(BCR/ABL junction b3/a3). Clinical outcome showed
brief hematologic remission. The role of the diversity
of BCR/ABL fusion proteins and their relationship to

leukemia phenotype are discussed. 
A small proportion of Philadelphia chromosome +

(Ph+) chronic myeloid leukemia (CML) patients fail
to express a b2/a2 or b3/a2 transcript1-8 (Figure 1a).
At present 8 Ph+ cases have been reported (3 CML,
4 ALL, 1 unknown) with a variant BCR/ABL mRNA
expression lacking ABL exon a2 sequences5,6 (Table
1). Of the three CML patients only two had a b3/a3
junction. Herein, we report a further b3/a3 type of
BCR/ABL transcript detected by RT-PCR in a patient
with Ph+ CML. Conditions for blood cell lysis, RNA
extraction, RT and PCR for BCR/ABL have been
described.7,8 Specific PCR for BCR/ABL transcripts
was performed using primers R110 (BCR exon e1)
and AZ (ABL exon a3). 

A 23-year-old male patient (M.R.) was diagnosed with
chronic-phase CML in May 1994. His peripheral blood
showed leukocytosis: WBC: 95.83109/L; 1% basophils;
1% promyelocytes; 78% neutrophils; 13% lymphocytes;
7% monocytes; platelet count: 4853109/L; hemoglobin
level: 12.7 g/dL. The spleen was not palpable. Cytoge-
netic analysis showed Ph chr. Therapy with Ara-C (40
mg/die/i.m. for ten days) plus a-interferon (a-IFN)9 (4
million µ/day/m2) (18 monthly course) was started:
the WBC fluctuated between 2 and 5.53109/L during
the following 18 months (hematologic remission).
Then, due to progressive loss of hematologic remission
and increased WBC, a-IFN was withdrawn and hydro-
xyurea therapy started. The patient is currently alive
and well in first chronic phase. In initial screening by
PCR, no expected amplification product was found
with EA500 (ABL exon a3) and EA122 (BCR exon e12)
primers (for e13/a2 or e14/a2 junctions), which usu-
ally amplify 99% of CML associated transcripts. A low-
er weight amplification product was detected 173
base pairs (bp) smaller than that expected for b3/a2
junction: 215 bp rather than the expected 388 bp (Fig-
ure 1b). Directly sequenced BCR/ABL cDNA PCR
products revealed a b3/a3 junction and absence of c-
ABL exon 2 derived sequences. To our knowledge, this

Table 1. Summary of leukemia types and molecular features
of eight reported cases including the case presented in this
letter.

Patient Type of fusion products Type of leukemia
(age at onset)

1* (3 years) b3/a3 cALL
2* (1 year) e1/a3 cALL
3* (39 years) e1/a3 ALL (pre-pre-B)
4*(61 years) b2/a3 ALL (pre-B)
5*(unknown) b2/a3 unknown
6*(59 years) b2/a3 CML
7# (19 years) b3/a3+b2/a3 CML
8* (39 years) b3/a3 CML
9° (23 years) b3/a3 CML

cALL, common ALL; pre-B ALL, precursor-B ALL; *cases reviewed in ref.
5; # case in ref. 6.; °present case.
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is the third Ph+ CML patient described with b3/a3 (or
e14/a3) BCR/ABL. Our data show that rare break-
points outside and inside M-bcr have to be consid-
ered in Ph+ CML and that variant BCR/ABL fusion
transcripts and proteins can be expressed in Ph+ CML
patients.10 Some variability of the molecular defects
corresponding to the presence of a Ph chr exists in
human hematologic malignancies. The roles of differ-
ent BCR/ABL fusion proteins and their relationships to

leukemia phenotype are currently unclear. The age of
our patient was similar to that of the other reported
cases:5,6 one of the cases previously reported (#8 in
Table 1) was a 39-year-old CML patient while the sec-
ond was 19 (#7 in Table 1). This suggests that these
breaks could be more frequent in young CML patients.
The two patients with CML phenotype and b3/a3
transcript had high WBC counts and progression of
disease during a-IFN therapy. In our patient, too, a
high WBC was seen: this opens the question as to
whether this is a characteristic of this variant Ph+ syn-
drome, according with the immunophenotype. Fur-
ther studies will be needed in order to understand the
clinical characteristic of these patients in relation to
the molecular features.
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Figure 1b. Agarose gel electrophoresis separation of PCR
for BCR/ABL transcripts. Lane 1 = Molecular weight mark-
er VI from Boehringer Mannheim with some sizes of DNA
which are recognized by numbers and arrows on the left
and right sides of picture, respectively, lanes 2 to 4 = RT-
PCR with primers EA122-EA500 from total RNA from four
CML Ph+ patients with b3/a2 (lanes 2) or b2/a2 type of
transcript (lanes 3), respectively. The expected sizes of
PCR products (388 bp and 314 bp) are given on the left side
of the picture in italic numbers and arrows; lane 4 = RT-PCR
from patient M.R. with primers EA122-EA500 shows the
presence of an amplified band of 215 bp corresponding to
the b3-a3 type of transcript; lane 5: negative control for RT-
PCR.

Figure 1a. Schematic representation of BCR, ABL, and some BCR/ABL mRNA transcripts. The most frequent and our reported
BCR/ABL fusion proteins with their molecular masses (p210 and p203) and their corresponding bcr/abl RNA types of junction are
indicated on the left side, respectively. White boxes = BCR exons (not in scale) numbered from e1 to e23; grey boxes = ABL exons
(not in scale) numbered from a1 (alternatively spliced exons aIb and aIa, were represented) to a11. Primers AZ, EA12, EA122, and
EA500 used for RT-PCR for BCR and BCR/ABL are designated by arrows. The expected amplification product sizes with different
combination of primers were designed as a ↔ and the corresponding number of base pairs (bp) is given above the lines. 
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Cytomegalovirus retinitis revealing a leukemic
g/d t-cell lymphoma

Sir,
We report a case of gd T-cell lymphoma (gdTCL)

in a patient treated for sarcoidosis,  revealed by
cytomegalovirus (CMV) infection. Clinical presenta-
tion was atypical with lymph node and leukemic
involvement. To our knowledge, such a clinical his-
tory has never been reported.

Case report. A 44-year-old man was admitted to

hospital in May 1994, because of pruritic papulous
skin lesions. Cervical and inguinal nodes were
enlarged. Hematologic tests showed eosinophils
1.243109/L; lymphocytes: 0.883109/L; ESR: 10 mm
per hour; serum angioconvertase activity: 266 IU/mL
(N=45-145). The immunophenotypic profile of peri-
pheral blood lymphocytes (PBCL) evidenced an
increase in CD56+ without gdT cells (Table 1). Skin
biopsy showed a sarcoid-like granulomatous inflam-
mation. The histologic characteristics of the cervical
lymph nodes were lymphoid B and T hyperplasia.
There were no atypical lymphoid cells. A diagnosis of
sarcoidosis was made. Prednisolone was started,
with effect on the skin lesions. 

In September 1996 this patient developed sudden
visual loss. Ophthalmologic examination and sero-
logical tests evidenced a CMV retinitis. There was
generalized lymphadenopathy and splenomegaly, but
not hepatomegaly. Lumbar puncture was normal.
The HIV test was negative. The immunophenotypic
profile of PBCL evidenced CD4 and CD8 lymphocy-
topenia with 74% of gd Tcells+. A CT scan revealed
mediastinal lymph nodes and homogenous spleno-
megaly. The bone marrow biopsy was normal and
CD3 immunostaining did not reveal neoplastic infil-
trating. Treatment with foscarnet induced stabiliza-
tion of the retinal lesions. Histopathologic examina-
tion of a lymph node showed a diffuse pleiomorphic
CD3+, CD4–, CD5–, CD8–, CD43+, CD19–, CD56–,
CD45+ lymphoid cell proliferation. The lymphoid
cells were atypical with abundant cytoplasm and
irregular nuclei. The cells were gd TCR+, TiA-1+,
granzyme B+. Epstein-Barr virus was detected (LMP-
1+). Polymerase chain reaction revealed a clonal
rearrangement of g T cell receptor gene and heavy
(IgH) chain immunoglobulins. Sequential chemo-
therapy was started with no improvement. Mono-
clonal gammopathy (MG) IgG l appeared after four

Table 1.

1994 1996

Peripheral blood lymphocytes
Total count (x109/L) 0.88 1.0
% CD3 60 83
% CD4 33 3
% CD8 32 2
% CD56 19 Not done
% gdT cells 0 74

Lymph nodes
Morphology Lymphoid hyperplasia Diffuse pleiomorphic 

B and T lymphoid cell
proliferation with
irregular nuclei

Immunostaining Normal gd TCR+, ab TCR-,
CD3+, CD43+, CD45+, 

CD4–, CD8–, CD5–




