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Immunohistochemical studies are increasingly used
for the routine diagnosis of lymphomas as it is widely
accepted that lymphomas of different cell lineages
vary in their prognosis and response to therapy. A case
of peripheral T-cell lymphoma with aberrant expres-
sion of B-cell–associated antigens L-26 (CD20) and
mb-1 (CD 79a) is described. The disease pursued an
aggressive clinical course, and the patient died of dis-
ease 6 weeks after presentation.

Immunohistochemical studies demonstrated ex-
pression of both T- and B-cell–associated antigens,
including CD3, CD8, CD43, TIA-1, CD20, and
CD79a. Other markers expressed by the tumor cells
included CD56 and S-100. Of interest, bF-1 staining
for the b chain of T-cell receptor (TCR) complex was
positive in the small admixed T lymphocytes but
was negative in the tumor cells, raising the possibil-
ity of a g/d T-cell lymphoma. Molecular studies by
polymerase chain reaction (PCR) demonstrated
clonal TCR-g chain gene rearrangement without ev-
idence for a clonal rearrangement of the immuno-
globulin heavy chain gene. PCR for HHV-8 related
sequences was negative.

Mb-1 is an IgM-associated protein that was
thought to be restricted to normal and neoplastic B
cells. Although its coexpression has been reported
in up to 10% cases of precursor T-cell lymphoblastic
lymphoma, the coexpression of both CD20 and
CD79a has not been described in mature T-cell ma-
lignancies. Biphenotypic lymphomas associated
with HHV-8 have been reported in immunodefi-
ciency, but no evidence of immune deficiency was
identified, and studies for EBV and HHV-8 were
negative. This case illustrates that no marker has
absolute lineage specificity and that immunophe-
notypic studies should always be performed with
panels of monoclonal antibodies. Moreover, cases

with ambiguous phenotypes may require genotypic
studies for precise lineage assignment.
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Current lymphoma classifications have incorpo-
rated immunophenotyping as an integral part of
lymphoma diagnosis. Immunophenotyping is in-
creasingly routinely used in the diagnosis and clas-
sification of non-Hodgkin’s lymphomas (NHL). The
recent Revised European-American Lymphoma
(REAL) and World Health Organization (WHO) clas-
sifications use lineage as a starting point for classi-
fication. Lymphomas are broadly divided into
T-cell and B-cell types based on immunophenotyp-
ing by immunohistochemistry or flow cytometry (1,
2). The new classifications identify distinct disease
entities that have distinctive clinicopathologic fea-
tures and response to therapy (3).

CD20 and CD3 are the most widely used markers
for B- and T-cell lineage. However, in some cases a
wide battery of immunophenotypic and genotypic
tools must be employed for accurate classification.
We report a novel case of T-cell lymphoma that
expressed both CD20 and CD79a, in addition to the
T-cell–associated antigens CD3 and CD8. CD79a
has been considered highly specific for B-cell lin-
eage because it has a major functional role in the
immunoglobulin-antigen receptor complex. Al-
though CD79a has been reported in infrequent ex-
amples of precursor T-cell and myeloid malignan-
cies, the expression of both CD20 and CD79a has
not previously been reported in mature, normal or
in neoplastic T cells (4 – 6).

CASE REPORT

Clinical History
A case was submitted in consultation to the He-

matopathology Section of the Laboratory of Pathol-
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ogy at the National Cancer Institute (NCI) from a
local hospital. The patient was a 76-year-old white
male who presented with a 3-month history of 10 to
12 pounds’ weight loss and abdominal discomfort.
He denied having fever, chills, or night sweats. His
past medical history was remarkable for surgery for
bleeding duodenal ulcer in 1986, and he was on
Prevacid. He had quit smoking about 18 years ago
and his alcohol intake was occasional. Physical
exam results were unremarkable. A computed to-
mography exam of the abdomen revealed a left
adrenal mass that appeared to be solid and mea-
sured 5.5 to 6 cm. The adrenal mass appeared to be
rapidly enlarging, and a laparotomy was performed
that resulted in left adrenalectomy and nephrec-
tomy. The specimen was examined by the referring
pathologist and was thought to be a high-grade
lymphoma. The case was referred to the NCI for
diagnosis and classification.

MATERIALS AND METHODS

Immunohistochemical studies were performed
on formalin-fixed, paraffin-embedded tissue sec-
tions from the submitted tissue blocks of the spec-
imen using the avidin-biotin-peroxidase complex
method as described elsewhere (7). The antibodies
used are summarized in Table 1. Antigen retrieval
was performed using a Tender Cooker (Nordicware,
Minneapolis, MN) with citrate buffer. Staining was
performed on an automated immunostainer (Ven-
tana Medical Systems, Inc., Tucson, AZ) according

to the company’s protocols. Known positive and
negative tissues were used as controls.

The EBER RNA in situ hybridization for Epstein-
Barr viral sequences was performed as described else-
where in detail (8). Briefly, 5-mm sections of paraffin-
embedded tissue were prepared on silanated slides.
Tissue sections were deparaffinized, rehydrated, and
placed into the Ventana Gen II automated in situ
hybridization instrument (Ventana Medical Systems).
The EBER-1 probe was used along with U6 control.

Polymerase chain reaction (PCR) studies were
performed using paraffin sections. DNA was ex-
tracted from the paraffin sections and PCR ampli-
fied using primers to Framework Region 3 of the
immunoglobulin heavy chain gene (VJ-PCR), ac-
cording to the method of Segal et al. (9), The prod-
ucts were run on 16% polyacrylamide gels and
stained with ethidium bromide. For T-cell receptor
gene rearrangement, DNA was amplified using
primers to the TCR-g chain gene. Two separate
reactions were performed, one with primers Vg101,
Vg11 and Jg12 (set 1) and a second with primers
Vg101, Vg11 and Jp12, according to the method of
McCarthy et al. (10) The DNA was also amplified to
detect HHV-8 viral DNA sequences as previously
described (11). The products were analyzed by aga-
rose gel electrophoresis.

Pathologic Findings
In routine histologic sections, abnormal lym-

phoid cells (Figure 1) diffusely infiltrated the peri-

Table 1. Antibodies Used in Immunophenotypic Analysis

Antigen Name Source Result

CD45 LCA DAKO, Carpinteria, CA 1/2
CD3 DAKO 1
CD4 1F6 Novocastra Ltd., New Castle Upon Tyne, UK 2
CD5 Becton Dickinson, Mountainview, CA 2
CD8 144 DAKO 1
CD20 L26 DAKO 1
CD79a JCB-117 DAKO 1
CD43 Leu 22 Beckton-Dickenson 1
CD45RO A6 Immunotech, Westbrooks, ME 2
CD68 KP-1 DAKO 2
bF-1 TCR-a/b T Cell Diagnostics 2
k Light Chain DAKO 2
l Light Chain DAKO 2
TIA-1 Coulter, Hialeah, FL 1
TdT Supertechs 2
MIB-1 Ki-67 Immunotech 1
CD56 Monosan 1
P53 DAKO 2
Bcl-2 DAKO 1
Cyclin D1 Novocastra 2
CD10 Novacastra 2
CD30 Nocacastra 2
Myeloperoxidase DAKO 2
Lysozyme DAKO 2
S-100 BioGenex 1
AE1/AE3 DAKO 2
EMA DAKO 2
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renal adipose and soft tissue. The cells were large
(the nuclei were twice or more the size of the ad-
mixed small lymphocytes), with a rim of pale-
staining cytoplasm. The nuclei were round to oval
in shape with hyperchromatic, coarsely clumped
chromatin. Occasional tumor cells showed greater
nuclear pleomorphism, and some multinucleated
tumor cells were present. Most cells had inconspic-
uous basophilic nucleoli, with rare cells containing
larger nucleoli. The coarsely clumped chromatin
gave the impression of a plasmacytoid appearance.
Mitotic figures were very frequent (.5/high-power
field), and scattered apoptotic debris was present.
Large areas of necrosis were also seen. Vascular
proliferation was not appreciated. Scattered mature
plasma cells, small lymphocytes, and occasional
eosinophils were admixed with tumor cells, partic-
ularly at the edge of the tumor infiltrate.

An extensive battery of immunohistochemical
studies was performed (Figure 1). The tumor cells
were uniformly positive for B-cell–associated anti-
gens CD20 (L-26) and CD79a (mb-1), with staining
restricted to the cytoplasm, suggesting the absence
of a functional Ig receptor on the cell membrane.
Stains for k and l identified infrequent plasma cells,
but the tumor cells were Ig negative. The neoplastic
cells were strongly positive for T-cell–associated an-

tigens CD3, CD8, CD43 (Leu-22), and TIA-1. They
were also positive for CD56, S-100, and Bcl-2. How-
ever, CD45 (LCA) was only focally positive in the
tumor cells. Almost all tumor cells were immuno-
reactive for MIB-1, indicating a very high prolifera-
tive rate. The tumor cells were nonimmunoreactive
for other T-cell–associated antigens tested, includ-
ing CD5, CD4, and CD45RO (A6). CD4 and KP-1
stained infrequent histiocytes. bF-1 antibody stain-
ing for the b chain of the T-cell receptor complex
was positive in the admixed small, benign-
appearing T cells but was clearly negative in the
tumor cells, raising the possibility of a g/d T-cell
lymphoma. However, frozen tissue was not avail-
able for further studies to confirm the g/d T-cell
origin of the tumor. Cyclin D1, CD10, CD30, P53,
EBV- associated protein LMP-1, myeloperoxidase,
lysozyme, AE1/AE3, and EMA were negative in the
tumor cells. (Figs. 2 and 3.)

Molecular studies for T-cell receptor gamma
chain and immunoglobulin heavy chain gene rear-
rangements (VJ-PCR) were performed by PCR. VJ-
PCR revealed a polyclonal ladder pattern without
evidence of a clonal population. In contrast, PCR
for TCR-g chain gene rearrangement revealed a
strong band by both Primer Set I and Primer Set II,
indicating a clonal rearrangement of the TCR gene.
Studies for HHV-8 viral sequences by PCR were
negative. In situ hybridization for EBV was per-
formed, but no positive signals were detected in
either the normal or neoplastic cells, whereas the
U6 control demonstrated presence of preserved
mRNA in the tissue.

DISCUSSION

Recent studies in lymphoma classification have
used immunophenotyping as an important tool
aiding in the diagnosis of hematopoietic and lym-
phoid disorders. Recent technical advances such as
antigen retrieval and new antibodies that can be
applied on routine formalin- or B-5–fixed, paraffin-
embedded tissues have also greatly improved and
facilitated routine applications of immunohisto-
chemical studies.

Mb-1 is a newly described antibody that can be
applied to paraffin material. It detects CD79a, a
47-kDa subunit found in the disulfide-linked het-
erodimer associated with IgM on normal and neo-
plastic B-lymphocytes (12, 13). CD79a is expressed
in precursor B-cells in the bone marrow and is
retained throughout B-cell differentiation, with
positive staining in most plasma cells. In contrast to
CD20, staining intensity tends to vary among B-cell
populations, with weaker staining in normal germi-
nal centers, follicular lymphomas, and large B-cell
lymphomas. Its high degree of specificity for B cells
is thought to be in keeping with its important func-

FIGURE 1. Atypical lymphoid cells diffusely infiltrate the soft tissue
tissue (3100, Hematoxylin and eosin [H&E]). B. Tumor cells have
coarsely clumped chromatin with pale cytoplasm. (3400, H&E).
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tional role in the antigen receptor complex, which
initiates a cellular response after antigen binding.
Mb-1 subserves a function in B cells very similar to
that of CD3 in T cells (13).

The current case represents a very rare phenom-
enon in which a highly specific B-cell marker, mb-1,
was expressed in a lymphoma that demonstrated
evidence of T-cell derivation at the phenotypic and
genotypic level. Interestingly, this tumor also ex-
pressed CD20. Expression of L26 has been reported
in rare cases of T-cell lymphoma and on a small
subpopulation of normal T-cells (14). Blakolmer et
al. (6) recently reported the expression of CD79a in
three cases of cytotoxic T-cell lymphoma, but their

cases were CD20 negative. Thus, this case repre-
sents a novel phenomenon in which both CD20 and
CD79a were expressed in a T-cell lymphoma. Argu-
ing against a B-cell derivation in this case was
clonal rearrangement of the TCR-g chain gene, and
a polyclonal pattern by VJ-PCR for the immuno-
globulin heavy chain gene. The neoplastic cells
failed to express immunoglobulin in the cytoplasm,
and the T-cell–associated antigens CD3 and CD8
were present. Therefore, the preponderance of the
evidence favored a T-cell derivation with aberrant
expression of both CD20 and CD79a.

Mason et al. (13) reported the largest series to
date analyzing the expression of Mb-1 in lympho-

FIGURE 2. Immunohistochemical studies performed on paraffin sections. Neoplastic cells show cytoplasmic staining for B-cell antigens CD20 and
CD79a (mb-1), despite a T-cell phenotype and genotype. A. CD20. B. CD79a. C. CD3. D. CD8. E. CD 56. F. TIA-1. Staining for CD79a is weaker and
more variable in intensity than CD20 but is clearly positive in tumor cells (all images taken at 3400, hematoxylin counterstain).
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mas and nonlymphoid malignancies. They studied
454 cases including a broad spectrum of B-cell (356
cases) and T-cell (70 cases) lymphomas and leuke-
mias. Mb-1 also was analyzed in 28 cases of non-
lymphoid malignancy. Mb-1 was immunoreactive
in nearly 100% of all B-cell malignancies tested,
including 41 cases of precursor B lymphoblastic
lymphoma/leukemia. Mb-1–negative B-cell neo-
plasms were rare and were nearly restricted to the
plasma cell stage of differentiation when CD79a is
down-regulated. Mb-1 was positive in 10/20 cases
of myeloma/plasmacytoma and in 13/15 cases of
so-called B-cell anaplastic lymphoma. All other
B-cell lineage neoplasms were Mb-1 positive. In
contrast, none of the 70 cases of T cell lymphomas
studied showed mb-1 positivity, including 9 cases
of T lymphoblastic lymphoma/leukemia, 10 cases
of mycosis fungoides, 32 cases of peripheral T cell
lymphoma, 8 cases of angioimmunoblastic T cell
lymphoma, and 11 cases of anaplastic large-cell
lymphoma. All 28 cases of nonlymphoid malignan-
cies were negative for mb-1.

In Hodgkin’s lymphoma, mb-1 was positive in
100% of the cases of the lymphocyte predominance
subtype, whereas only 20% of classical Hodgkin’s
lymphoma cases were positive (15). These results
are in keeping with recent molecular findings indi-
cating a B-cell lineage derivation for all types of
Hodgkin’s lymphoma. The absence of CD79a in
classical Hodgkin’s lymphoma is consistent with
the view of the Reed-Sternberg cell as a crippled B
cell, incapable of immunoglobulin secretion (16).

Pilozzi et al. (5) studied a larger number of im-
mature lymphoid neoplasms and found coexpres-
sion of CD79a and CD3 in 10% of 149 cases of
T-lymphoblastic lymphoma tested using the
JCB117 antibody. Lineage infidelity and bi-lineage
phenotypes are relative common in precursor lym-
phoid and myeloid malignancies while in contrast;
lineage fidelity has been found to be the general
rule in mature T and B cell tumors (4, 17).

Our laboratory and others have described cases
of immunodeficiency-associated lymphoma with
lineage infidelity at both the genotypic and pheno-
typic levels (18 –20). These cases usually have been
positive for EBV or HHV-8. In the current case, the
patient was not positive for the human immunode-
ficiency virus and did not exhibit features of immu-
nosuppression. The patient was 76 years old, and
some authors have considered old age a time of
immune senescence (21). Notably, both HHV-8 and
EBV sequences were absent according to PCR and
in situ hybridization.

Some of the findings in the current case sug-
gested that it was of gd T-cell origin. The neoplastic
cells were negative for bF1, despite positive staining
of admixed small lymphocytes. Studies for TCR d
expression could not be performed as frozen tissue
was not available. The neoplastic cells had a cyto-
toxic phenotype and expressed CD56, features of
most gd T-cell lymphomas (22, 23). The clinical
course of this case was highly aggressive, in keeping
with the aggressive clinical behavior of T-cell lym-
phomas in general and of gd T-cell lymphomas in
particular (23). Interestingly, the tumor cells also
were positive for S-100 protein. A subpopulation of
normal cytotoxic CD81 T-cells are S-100 positive
(24, 25), and S-100 protein expression has been
reported in cases of aggressive T-cell lymphoma/
leukemia (26, 27). It is interesting that all of the
cases of CD79a-positive T-cell lymphoma recently
reported also had a cytotoxic phenotype (6).

In conclusion, this case calls attention to the
complexity of lineage assignment in high-grade
lymphomas. It suggests that no marker has absolute
lineage specificity. It had been thought that CD79a,
linked to the expression of immunoglobulin, was
highly specific of B-cell lineage. Previously, it had
been reported in precursor T-cell lymphoblastic
malignancies, but lineage infidelity is common at
the early stages of hematopoietic differentiation.
Our case illustrates that no single marker can be
considered specific and that immunophenotypic
analysis should be performed with a broad panel of
reagents, especially in high-grade tumors. Cases
with aberrant phenotypes may require genotypic
studies for lineage assignment. The aberrant ex-
pression of B-cell–associated antigens in this T cell
lymphoma is most likely incidental but could be

FIGURE 3. PCR studies for IgH and T-cell receptor g gene
rearrangement indicate a T-cell derivation. A. T-cell receptor g chain
gene analysis. Clonal T-cell receptor g chain gene rearrangements are
present in both the Vg/Jg reaction (Lane 2) and the Vg/Jp reaction
(Lane 5). B. Immunoglobulin heavy chain gene analysis. A polyclonal
ladder pattern is present without evidence of a clonal B-cell population
(Lane 2).
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indicative of a normal antigenic phenotype not pre-
viously recognized.
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