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T-bet-positive and IRTA1-positive monocytoid B cells
differ from marginal zone B cells and
epithelial-associated B cells in their antigen profile
and topographical distribution

Marginal zone B cells of the spleen
represent an established B-cell
subset, with specific functions,

demonstrated in rodent models.1 These
cells have been shown to be anatomically
closely related to specialized macrophages,
dendritic and endothelial cells. They repre-
sent a first line of defense against blood-
borne pathogens.2 In humans, B cells with
similar cytological features and localization
are also found outside the spleen,3 namely
in inborn mucosa associated lymphoid tis-
sue/MALT (i.e. Peyer’s patches of the
ileum) and in mesenteric lymph nodes
(nodal) marginal zone B cells. The precise
relationship between the splenic and nodal
marginal zone B cells is still far from clear.
Moreover, another conspicuous B-cell
population has been identified which
appears to resemble marginal zone B cells
in terms of localization. This population is
most consistently induced by Toxoplasma
gondii infection4 and usually seen in cervi-
cal lymph nodes.5 Three different names
have been assigned to this B-cell popula-

tion: monocytoid B cells,6 sinus B cells7 or
nodal marginal zone B cells.8 The different
names bear witness to the controversy
regarding their relationship to marginal
zone B cells. One view favors that margin-
al zone B cells and monocytoid B cells rep-
resent closely related variants of the same
B-cell subset.8-13 This point of view is
based on the claim that splenic marginal
zone B cells and monocytoid B cells share
a similar topographical distribution, a sim-
ilar immunophenotype (expression of IgM
in the absence of IgD) and a similar
immunoglobulin (Ig) heavy chain variable
(VH) gene mutation pattern. Some
authors8-13 have therefore subsumed the
monocytoid B cells under the term nodal
marginal zone B cells. On the other hand,
studies by our group6,14 support the view
that the monocytoid B cells are distinct
from marginal zone B cells and represent a
separate B-cell subset, justifying the term
monocytoid B cells. This view relies on the
observation that while splenic marginal
zones contain moderate numbers of T
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Background and Objectives. It remains controversial whether splenic and nodal marginal
zone B cells, monocytoid -, and epithelial-associated B cells represent separate B-cell sub-
sets or just variants of the same population. To clarify this issue we studied the antigen
profile and topographical distribution of these cell types.

Design and Methods. We studied samples of toxoplasmic lymphadenopathy, lymph nodes
with a developed marginal zone, and hyperplastic palatine tonsils. Deparaffinized sections
were subjected to antigen-retrieval pre-treatment then incubated with appropriate antibod-
ies. The bound antibodies were made visible using the alkaline phosphatase anti-alkaline
phosphatase method with FastRed as the chromogen.  

Results. We found that i) nodal marginal zone B cells have a similar immunophenotype and
topographical distribution to their splenic counterparts, ii) monocytoid B cells differ in their
antigen profile (presence of T-bet, IRTA1, CD75, CD45RA, absence of BCL-2 , CD21, CD27)
from splenic and nodal marginal zone B cells and more closely resemble epithelial-associ-
ated B cells (presence of IRTA-1, CD45RA, partial expression of T-bet, CD75, absence of
CD21, CD27). Monocytoid B cells were mostly not found in nodal marginal zones when a
marginal zone was developed, but were seen in areas adjacent to marginal zones and occa-
sionally in germinal centers.  

Interpretations and Conclusions. Collectively, our results indicate that monocytoid B cells
represent a distinct differentiated B-cell subset, and provide a solid basis for isolation and
functional investigations of the cell types studied, and for revising the hitherto inadequate
classification of nodal marginal zone lymphomas.
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cells, monocytoid B-cell proliferates are completely
devoid of such cells but contain numerous neu-
trophils.7 The immunophenotype of marginal zone B
cells also differs significantly from that of monocy-
toid B cells: the marginal zone B cells are positive for
IgM and BCL-215 and negative for the KiB3-epitope of
CD45RA, whereas monocytoid B cells express
strongly and consistently the KiB3-epitope of
CD45RA but little or no IgM and no BCL-2.6 In addi-
tion, in our single cell studies, the Ig VH mutation
patterns differed in both cell populations in that most
splenic marginal zone B cells contained IgH muta-
tions but monocytoid B cells did not. These data sug-
gest that most marginal zone B cells originate from
mutated post-germinal center B cells and the majori-
ty of monocytoid B cells from pre-germinal center B
cells.6 In order to provide a solid basis for a classifica-
tion of neoplasms derived from these cell subsets,
more distinguishing proteins are required. IgH muta-
tions are not suitable for this purpose because their
demonstration is too labor-intensive and thus too
expensive and, more importantly, they are not specif-
ic enough for subtyping lymphomas originating from
post-germinal center B cells. 

Finally, another B-cell subset seems to have a close
relationship to the marginal zone B-cell zones, the
epithelial-associated B cells.16,17 This B-cell population
is located underneath and within tonsil epithelia and
in the dome epithelium of Peyer’s patches. As recent-
ly described,18 these epithelial-associated B cells have
a memory B-cell phenotype with expression of
CD27 and BCL-2 antigens. Furthermore, the topo-
graphical distribution and the morphology of the
epithelial-associated B cells19 support this notion.

The data cited above6,8,20 have not been regarded as
sufficiently convincing to conclude that marginal
zone B-cells and monocytoid B cells represent differ-
ent B cell populations. It is also not clear whether
epithelial-associated B cells are closely related to mar-
ginal zone B cells or whether they, too, represent
another B-cell population. It has also been argued
that the described differences between monocytoid
B cells and marginal zone B cells might be due to the
different environments in which the cells occur.7 A
clear definition of marginal zone B cells, monocytoid
B cells and epithelial-associated B cells is essential for
at least for two reasons: (i) to provide a tool for their
distinction in tissue sections and cell suspensions
and, thus, a means by which these cell subsets can be
isolated from cell suspensions for further studies, e.g.
gene expression profiling and functional studies; and
(ii) to precisely identify the lymphoma categories
which may derive from these B-cell populations.
Thus far the so-called nodal marginal zone lym-
phomas appear to be a quite heterogeneous category
presumably consisting of a mixture of neoplasms

originating from nodal marginal zone B cells and
from monocytoid B cells. For the purpose of clarify-
ing these issues we extended our previous investiga-
tions by searching for further differences in the anti-
gen expression profiles and topographical distiribu-
tion of marginal zone B cells, monocytoid B cells and
epithelial-associated B cells.

One of the novel molecules investigated is IRTA1,21

a member of the immunoglobulin-like receptor fam-
ily, present in resting mature B cells.22 IRTA1 is selec-
tively and consistently expressed by monocytoid B
cells and by epithelial-associated B cells.18 The second
novel molecule is the T-box transcription factor, T-
bet, which is essential for Th1 lineage commit-
ment.23,24 We found T-bet helpful in discriminating
between marginal zone B cells and monocytoid B
cells as it is consistently present in monocytoid B
cells. In addition to IRTA1 and T-bet, we found three
further antigens (CD21, CD27 and CD75) that are
differentially expressed in marginal zone B cells and
monocytoid B cells. CD75 is a cell surface sialyltrans-
ferase and has been characterized as a B-cell surface
molecule expressed predominantly on mature and
activated B lymphocytes, while CD27 is highly
expressed in memory B-cells. Finally CD21 is a com-
plement (C3d) and Epstein-Barr virus receptor and
mainly expressed in follicular dendritic cells and in
splenic marginal zone B cells.

Design and Methods

Tissue specimens
We studied seven spleen samples and nine mesen-

teric lymph node samples from 16 different patients
as well as cervical lymph node specimens with fea-
tures of toxoplasmic lymphadenopathy from nine
patients, drawn from the archives of the Institute of
Pathology of the Charité, Campus Benjamin Franklin
of the University Medical School, Berlin, Germany.
In addition, we included six hyperplastic palatine
tonsils in the study in order to compare the various
B-cell populations with those present in the tonsil,
especially those located in close vicinity to and with-
in crypt epithelium (epithelial-associated B cells). 

Methods
Four micrometer thick deparaffinized sections

were subjected to antigen-retrieval pre-treatment
employing high pressure cooking using either citrate
(pH 6.0) or EDTA (pH 8.0) buffer. After this pre-treat-
ment, the sections were incubated with the primary
antibody for 30 min. In the following only those anti-
bodies which proved to contribute to the definition
of the characteristic antigen profile of the cell popu-
lations under investigation are mentioned. These
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antibodies include anti-CD3 (polyclonal), anti-CD20
(clone L26), anti-CD21 (clone 1F8), anti-CD27 (clone
137B4), anti-CD45RA (clone KiB3), anti-MUM1/IRF4
(clone MUM1p), anti-IRTA1 (clone M-IRTA1), anti-
CD75 (clone LN1), and anti-CD23 (clone 1B12). Anti-
CD45RA (KiB3) was a gift from the laboratory of Dr.
R. Parwaresch Kiel, Germany. IRF4/MUM1 and
IRTA1 antibodies were generated in the laboratory of
Dr. B. Falini, Perugia, Italy; their characteristics have
been previously described.25 The anti-CD23 antibody
was purchased from Novocastra laboratories,
Newcastle, UK, the anti-CD27 from Coulter-
Beckman, San Diego, USA, the anti-CD75 from
Serotec, Oxford, UK, while the remaining antibodies
were obtained from DAKOCytomation, Glostrup,
Denmark. Finally the monoclonal antibody against
the T-bet (clone 39D) was purchased from Santa
Cruz, California, USA. Bound antibodies were made
visible using the alkaline phosphatase anti-alkaline
phosphatase (APAAP) method employing FastRed as
the chromogen.

Results

To better define the phenotype of marginal zone B
cells and monocytoid B cells we screened a large
number of antibodies using specimens rich in these
cells (spleen and Piringer’s lymphadenitis respective-
ly). The molecules which proved most significant in
helping to elucidate the features of the cell popula-
tions investigated were T-bet, IRTA1, CD21, CD27,
KiB3 epitope of CD45RA and CD75 in addition to
previously described antigens (IgM, BCL2).6 The
reactivity of the antibodies directed against the men-
tioned molecules with various normal tissues is
described below and summarized in Table 1. 

Splenic marginal zone B cells
In all seven spleen samples investigated, a similar

immunostaining pattern of the cells in marginal
zones (Figure 1A) was noted with expression of
BCL-2 (Figure 1B), CD21 (Figure 1C) and CD27
(Figure 1E), while CD45RA (Figure 1D) and CD75
(Figure 1F) were almost completely absent.
Expression of IRTA1 (surface membrane positivity)
and T-bet (nuclear positivity) was not detected on
most splenic marginal zone B cells with only a few
cells being weakly positive (Figure 1G and H). 

Nodal marginal zone B cells
In all nine mesenteric lymph node samples, the

marginal zone B cells (Figure 2A) expressed BCL-2
(Figure 2B) and weakly, but specifically, CD27 (Figure
2E), i.e. to the same intensity as on the splenic mar-
ginal zone B cells. In contrast, expression of IRTA1

and T-bet (Figure 2G and H) was not detectable. A
very small proportion of these cells also expressed
CD45RA and CD75 (Figure 1D and F), while the
reactivity for CD21 ranged from negative to faintly
positive (Figure 2C). 

Monocytoid B cells
In all nine cases with toxoplasmic lymphadenopa-

thy (Figure 3A), the monocytoid B cells which exhib-
ited a common type morphology26 showed, irrespec-
tively of their distribution, strong expression of T-bet
(Figure 3H), IRTA1 (Figure 3G), CD45RA (Figure 3D)
and CD75 (Figure 3F) while BCL-2 (Figure 3B), CD27
(Figure 3E) and CD21 (Figure 3C) were not
detectable. In the search for lymphoid tissue in
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Figure 1. Spleen: histology and immunostains for BCL-2, CD21,
KiB3, CD27, CD75, IRTA1 and T-bet. (A) Giemsa staining: typical
germinal center surrounded by mantle and marginal zones. (B)
BCL-2: the marginal zone B cells are intensively stained. (C) CD21:
the marginal zone B cells are strongly labeled. (D) KiB3: the cells
in the marginal zone are negative. (E) CD27: the marginal zone B
cells express CD27 less intensively than do the T cells. (F) CD75:
the marginal zone B cells are predominantly negative. (G) IRTA1:
a few cells of the marginal zone are weakly stained. (H) T-bet: the
marginal zone is negative. Only a T-cell subpopulation is positive.



which marginal zone B cells and monocytoid B cells
are simultaneously present we found three mesen-
teric lymph nodes with foci of sheets of monocytoid-
like cells attached to but clearly separated from the
marginal zones (Figure 2A-G). The separation was
surprisingly sharp since there were almost no IRTA1-
positive or T-bet-positive cells detectable in the mar-
ginal zone. However, single or a few IRTA1-positive
and T-bet-positive cells were encountered in several
germinal centers of toxoplasmic lymphadenopathy
(Figure 3G and H) and the mesenteric lymph nodes
with monocytoid B cells (Figure 2G). The germinal
centers of not activated lymphoid tissues devoid of
sheets of monocytoid B cells did not contain IRTA1-
positive or T-bet-positive cells in any case. The

monocytoid B cells present in the mesenteric lymph
nodes proved to have the same antigen expression
profile as that of the monocytoid B cells of toxoplas-
mic lymphadenopathy (Figure 2B-G and 3B-H). The
cellular composition of these cell sheets was also
similar to the monocytoid B cell zones in Toxoplasma
gondii lymphadenopathy (absence of T cells and pres-
ence of neutrophils). The monocytoid B cell zones of
the cervical and mesenteric lymph nodes were either
located near and/or around marginal and/or interme-
diary sinuses. Because of these completely congruent
characteristics of the Toxoplasma gondii-induced
monocytoid B cells and the B cells of the zones
attached to marginal zones adjacent to sinuses in the
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Figure 2. CD20, BCL-2, CD21, KiB3, CD27, CD75 and IRTA1
immunostains in a mesenteric lymph node containing monocytoid
B-cell sheets and a prominent marginal zone. (A) CD20: the mono-
cytoid B cells (MCB) exhibit a slightly different red tone from that
of the marginal zone B cells. (B) BCL-2: the marginal zone B cells
are positive while the monocytoid B cells are negative. (C) CD21:
the marginal zone B cells show a weak positivity, the monocytoid
B cells are negative. (D) KiB3: the monocytoid B cells are strong-
ly positive whereas only a few marginal zone B cells are stained.
(E) CD27: the marginal zone B cells are positive for CD27, but the
monocytoid B cells are negative. (F) CD75: the marginal zone B
cells are negative whereas the monocytoid B cells are strongly
positive. (G) IRTA1: only the monocytoid B cells lying in sheets and
within the germinal center (arrow) are positive. (H) T-bet: the mar-
ginal zone B cells are negative.

Figure 3. Morphology and immunostains for BCL-2, CD21, KiB3,
CD27, CD75, IRTA1 and T-bet of monocytoid B cells in Piringer’s
lymphadenopathy. (A) Giemsa staining: sheet of monocytoid B
cells adjacent to a secondary follicle. (B) BCL-2: monocytoid B
cells are negative. (C) CD21: note the follicular dendritic cells,
which are absent in the area of the monocytoid B cells. (D) KiB3:
the monocytoid B cells show strong positivity. (E) CD27: the mono-
cytoid B cells are negative. Note the labeling of rare intermingled
T cells. (F) CD75: the monocytoid B cells and the germinal center
cells are intensely stained. (G) IRTA1: the monocytoid B cells are
labeled. (H) T-bet: the monocytoid B cells (in a higher magnifica-
tion in the insert picture), and a T-cell subpopulation are positive.



mesenteric lymph nodes, we concluded that the lat-
ter cells also represent true monocytoid B cells. We
are of the opinion that the same is true for the
IRTA1-positive and T-bet-positive B cells in the ger-
minal centers. 

Epithelial-associated B cells
In accordance with previous findings, immunos-

taining for IRTA1 (Figure 4G) molecule led to the
labeling of many cells in the crypt epithelium of ton-
sils (Figure 4A). Immunostaining for T-bet (Figure 4H)
showed that a minor proportion of the epithelial-
associated B cells cells is also positive for T-bet.
These cells proved to be negative for the
MUM1/IRF4 molecule, confirming that they are B
cells without any  differentiation towards plasma
cells. Further immunostaining showed strong reactiv-
ity of the epithelial-associated B cells for the KiB3-
epitope of CD45RA (Figure 4D), similar to monocy-
toid B cells. However, unlike monocytoid B cells,
these cells expressed BCL-2 (Figure 4B) while CD75
(Figure 4F) was negative in the majority of the
IRTA1-positive cells; CD21 (Figure 4C) and CD27
(Figure 4E) molecules were detectable on a minority
of these cells. 

Discussion

B cells that home to within and adjacent to margin-
al zones, sinuses and epithelia are likely to be those
B lymphocytes which are the first to encounter anti-
gen in the lymphoid tissues.27 Although these B cells
share morphologic similarities there are still many
controversies regarding their relationships and func-
tions. One of the major questions to be answered
concerns the relationship between marginal zone B
cells and monocytoid B cells: one view regards
monocytoid B cells as nodal counterparts of margin-
al zone B cells8-13 while the other considers that
monocytoid B cells represent a distinct B-cell popula-
tion unrelated to marginal zone B cells.6 The present
study provides strong arguments in favor of the latter
concept. Our extended comparison of the
immunophenotype of the splenic marginal zone B
cells with that of Toxoplasma gondii-induced monocy-
toid B cells revealed five new additional differences
in antigen expression: monocytoid B cells were posi-
tive for IRTA1, T-bet and CD75 and negative for
CD21 and CD27 whereas the splenic marginal zone
B cells showed an opposite reactivity. 

The next question to be answer was whether the
previously and presently found differences in antigen
expression may be due to different environments. To
clarify this issue we looked for lymphoid tissue sam-
ples in which monocytoid B cells and marginal zone

B cells occur side by side. Since monocytoid B cells
were never identified in spleens and also not in the
seven spleens included in the present study, we con-
centrated our search on lymph nodes. In line with
present knowledge, well-developed spleen-like mar-
ginal zones were only found in some mesenteric
lymph nodes. The comparison of the antigen profile
of the cells present in the marginal zones of the
spleen and the mesenteric lymph nodes showed that
they share a similar but not identical immunopheno-
type. Both cell populations had in common the
expression of IgM at a high level and IgD at low level,
CD27 at a low level and BCL-2 at a high level. The
main difference concerned expression of the comple-
ment receptor for C3d (CD21), which proved to be
high in splenic marginal zone B cells but absent or
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Figure 4. Epithelial-associated B cells: morphology and immunos-
tains for BCL-2, CD21, KiB3, CD27, CD75, IRTA1 and T-bet. (A)
Giemsa staining: detail of a tonsillar crypt with lymphoid cells
between squamous epithelial cells. (B) BCL-2: the epithelial-asso-
ciated B cells are positive. (C) CD21:only a few epithelial-associat-
ed B cells are positive. (D) KiB3: the epithelial-associated B cells
are strongly labeled. (E) CD27: the majority of the epithelial-asso-
ciated B cells are negative. (F) CD75: Only a subpopulation of
epithelial-associated B cells is positive. (G) IRTA1: the epithelial-
associated B cells are selectively stained. (H) T-bet: positive T-bet
expression in a few nuclei of the epithelial-associated B cells. 



low in nodal marginal zone B cells. This finding is
consistent with the special function of splenic mar-
ginal zone B cells which is their capacity to bind thy-
mus-independent (TI-2) antigens via complement
receptors and to initiate an immediate immune
response to these antigens usually expressed by
encapsulated bacteria.3 Minor differences between
marginal zone B cells of the spleen and mesenteric
lymph nodes concerned CD45RA and IRTA1, where-
as no differences regarding CD75 were observed
(Table 1). Since the similarities predominated over
the differences, the marginal zone B cells of the
mesenteric lymph nodes can be regarded as related to
splenic marginal zone B cells. The expression of
CD27 is consistent with the view that both marginal
zone B-cell populations belong to the memory pool
of the B-cell lineage.28-31

Having established the close relationship between
splenic and nodal marginal zone B cells we searched
for the presence of monocytoid B cells in mesenteric
lymph nodes and succeeded, on three occasions, in
finding lymph nodes with large spleen-like marginal
zones. In these cases we found zones of B cells with
monocytoid features which were in the direct vicini-
ty of, but clearly separated from, the marginal zones.
These B cells proved to have an immunophenotype
and cellular background identical to that of
Toxoplasma gondii-induced monocytoid B-cell prolif-
erates, indicating that: (i) the cells of these extra-mar-
ginal zones represent true monocytoid B cells; and (ii)
the antigen expression program of monocytoid B
cells is not influenced by the location of the lymph
node and/or presence or absence of a spleen-like
marginal zone. More importantly, the side by side
occurrence of monocytoid B cells and marginal zone
B cells allowed a direct comparison of the
immunophenotypic characteristics of both cell popu-
lations. This comparison confirmed the above men-
tioned differences in antigen expression and under-
scored the concept that marginal zone B cells and

monocytoid B cells represent different B-cell subpop-
ulations. An intriguing additional finding was that
monocytoid B cells were not detectable within the
marginal zones, indicating that monocytoid B cells
and marginal zone B cells do not compete in their
homing attitudes. The zones to which monocytoid B
cells home proved to be associated with sinuses, in
line with our earlier findings which had led us to des-
ignate monocytoid B cells as B-cell sinus cells.5

However, single or a few IRTA1-positive and T-bet
positive B cells were regularly encountered in several
germinal centers of lymphoid tissues with sheets of
monocytoid B cells but not in lymphoid tissues
devoid of such sheets of cells. This finding indicates
that monocytoid B cells are able to migrate to germi-
nal centers. It is tempting to speculate that this obser-
vation might be able to explain why most monocy-
toid B cells do not harbor IgH hypermutations but a
few do. It is conceivable that the monocytoid B cells
are, in general, derived from naïve B cells but acquire
IgH hypermutations when they migrate to germinal
centers. Since obviously only a few monocytoid B
cells find their way to germinal centers, most mono-
cytoid B cells remain with a non-mutated IgH status. 

The antigen expression program of monocytoid B
cells is characterized, among other features, by the
presence of two newly described molecules T-bet
and IRTA1.22,32 T-bet is regarded as a key transcription
factor promoting TH1 differentiation by inducing
interferon-g production.33 Recent in vitro data have
provided evidence that T-bet can be up-regulated in
B cells by application of oligodeoxynucleotides con-
taining a CpG motif.34 Experimental studies in mice
additionally demonstrated that T-bet influences Ig
class switching, which can occur in response to T-
cell-independent,35 but not T-cell-dependent, stimuli.
Whether the latter observations in mice can serve as
a model for human monocytoid B cells remains a
matter of speculation. Based on our earlier findings
that: (i) monocytoid B cells contain solely IgG
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Table 1. Summary of the immunophenotypes that discriminate between marginal zone B cells, monocytoid B cells and epithelial-asso-
ciated B cells. 

Cell population T-bet IRTA1 CD21 CD27 BCL2 CD45RA CD75

MZB cells*
spleen - -/single+ + + + - -/single+
mesenteric LN# - - -/+ + + -/single+ -/single+

Monocytoid B cells
toxoplasmic LN + + - - - + +
mesenteric LN + + - - - + +

EAB cells**
tonsil -/+ + -/single+ -/single+ + + -/+

*MZB cells: marginal zone B cells; ** EAB cells: epithelial-associated B cells, #LN: lymph nodes.



mRNA14 in the absence of any Ig protein and ii) the
extreme rarity of T cells within monocytoid B-cell
proliferates, we are tempted to speculate that T-bet
may actually cause Ig class switch recombination in
monocytoid B cells in a T-cell-independent setting.
Thus the monocytoid B cells might represent a spe-
cialized B-cell subset able to deal with pathogens in a
T-cell-independent manner analogous to that of
splenic marginal zone B cells. The mechanism does,
however, appear to be different as T-bet up-regula-
tion is only found in monocytoid B cells. The role of
IRTA1 expression in monocytoid B cells is unclear.
IRTA1 has been established to be a surface B-cell
receptor related to Fc-receptors, whose functions
regarding involvement in immune responses, inter-
cellular communication and cell migration are still
largely unknown.21

Regarding the expression of IRTA1, epithelial-asso-
ciated B cells in tonsils were found to have a closer
relationship to the monocytoid B cells than to the
marginal zone B cells.18 In the present study, we con-
firm and further expand previous findings, showing
similarities but also differences between monocytoid
B cells and epithelial-associated B cells. In fact, both
monocytoid B- and epithelial-associated B-cell sub-
sets usually show positivity for IRTA1 and CD45RA.
Regarding expression of T-bet and CD75, only a vari-
able proportion of the epithelial-associated cells are
positive, whereas both molecules are strongly
expressed in monocytoid B cells. Furthermore, while
all epithelial-associated B cells express BCL-2 and
occasionally CD21 and CD27, the monocytoid B
cells are consistently negative for all three antigens.

Notably, both epithelial-associated B cells and mono-
cytoid B cells show the same IgH mutation pattern (a
mixture of mutated and unmutated cells).18,6 A possi-
ble explanation for the phenotypic and genotypic
similarities between these two B-cell subsets may be
related to their interaction with epithelial and/or
sinus lining cells in areas where antigen is known to
arrive and be presented. Chemokines might also well
be involved in the homing mechanism of these cells.

Taken together, the results of our study show that:
(i) marginal zone B cells of spleen and lymph node
are closely related although they might differ in their
functions i.e. in the reactivity with TI-2 antigens; (ii)
irrespective of some similiarities the marginal zone B
cells and monocytoid B cells differ distinctly in their
antigen expression profile. The splenic marginal zone
B cells and the monocytoid B cells may share the abil-
ity to react to pathogens in a T-cell-independent way;
(iii) the epithelial-associated B cells appear to be more
closely related to monocytoid B cells than to margin-
al zone B cells. 
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