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Introduction

Summary

Class switching and plasma cell differentiation occur at a high level within
all mucosa-associated lymphoid tissues. The different classes of membrane
immunoglobulin heavy chains are associated with the Iga/Igf heterodimer
within the B-cell receptor (BCR). Whether BCR isotypes convey specific
signals adapted to the corresponding differentiation stages remains
debated but IgG and IgA membranes have been suggested to promote
plasma cell differentiation. We investigated the impact of blocking expres-
sion of the IgA-class BCR through a ‘@Atail’ targeted mutation, deleting
the Ca immunoglobulin gene membrane exon. This allowed us to evaluate
to what extent class switching and plasma cell differentiation can be con-
current processes, allowing some aAtail”’* B cells with an IgM BCR to
directly differentiate into IgA plasma cells and yield serum secreted IgA in
spite of the absence of membrane IgA* B lymphocytes. By contrast, in
secretions the secretory IgA was very low, indicating that J-chain-positive
plasma cells producing secretory IgA overwhelmingly differentiate from
previously class-switched membrane IgA™ memory B cells. In addition,
although mucosa-associated lymphoid tissues are a major site for plasma
1"* mice showed that the gut B-cell lineage
homeostasis is not polarized toward plasma cell differentiation through a
specific influence of the membrane IgA BCR.

cell accumulation, a«Atai
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Iga/Igf (CD79a/CD79b) heterodimer to compose the IgA
class-BCR."> BCR signalling has been studied in detail for

Immunoglobulin A is considered a major actor in specific
mucosal immunity. It is abundantly secreted by plasma
cells that accumulate within mucosa-associated lymphoid
tissues (MALT), at sites where both class switch
recombination (CSR) to the IgA class and plasma cell dif-
ferentiation are strongly stimulated by the cytokine
microenvironment as well as by interaction with T cells.'™
Consequently, IgA is the most abundantly synthesized
immunoglobulin in mammals.” IgA plasma cells probably
differentiate from lymphocytes expressing a B-cell recep-
tor (BCR) that includes membrane IgA (mlgA). This
membrane-anchored form of the molecule features the
highly conserved membrane anchoring domain of the «
heavy chain and an intracellular tail of unknown func-
tion.*"!

Similarly to all other mlg, the mIgA associates with a
transducing module made up of the disulphide-linked

the p heavy chain and its dual role in pre-B-cell or B-cell
survival (tonic signal in the absence of any antigen) along
with B-cell activation upon antigen-mediated BCR cross-
linking (triggering plasma cell differentiation and anti-
body secretion).'”'* Requirement of a B lymphocyte stage
expressing a BCR of a given class before secretion of anti-
bodies of the same class has been studied for IgE and
IgGl. In the case of IgE, deletion of the membrane
anchoring domain prevented the expression of IgE as a
membrane-anchored molecule resulting in a 95-98%
reduction of IgE production in vivo, but barely affected
IgE secretion during the short lipopolysaccharide/interleu-
kin-4 (LPS/IL-4) stimulations carried out in vitro.”> In
fact, this knock-out affected both the primary and sec-
ondary responses that required the presence of mIgE-
expressing memory cells, indicating that the production
of specific antibodies of the IgE class requires an IgE
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class-specific BCR to be first expressed. Similar results
were obtained regarding the stage of B cells that carry
membrane-type 1 heavy chain: although this stage
appeared to be dispensable in vitro for LPS/IL-4 induction
of IgG1 antibodies, it was shown to be crucial in vivo for
optimal differentiation of antigen-specific IgG1-secreting
plasma cells, in both primary and secondary specific
responses.'® As the y membrane anchoring region has
been shown to play a role in optimizing antigen internali-
zation as well as in processing and presentation to T cells,
the phenotype observed in mice carrying a mutation of
the y1 heavy chain tail region could be a result of both a
disturbed interaction with T cells in the course of antigen
presentation and a putative defective stimulation towards
plasma cell differentiation.'® Deletion of the membrane
anchoring region has also been studied in the case of
IgM. Absence of the p chain membrane anchoring region
in pMT (membrane tail deficient) mice was initially
reported to result in a severe B-cell defect in the C57BL/6
background.'”'® However, this defect appeared to be
incomplete in the BALB/c background where low expres-
sion of class-switched BCR and class-switched antibodies
was demonstrated, suggesting that CSR can occur in the
absence of expression of the IgM BCR.'”'? In the C57BL/
6 background, it was even shown that aged pMT animals
finally accumulate plasma cells in the MALT despite the
apparent absence of lymphocytes carrying a BCR, suggest-
ing that B-cell progenitors can undergo CSR to IgA and
differentiate into IgA-secreting B cells (ASCs) in the
absence of mIgM/mIgD.'”'®

To date, little is known regarding the potentially spe-
cialized function of mIgA that could eventually confer
specific properties on mucosal or memory mIgA™ cells in
comparison with naive mIgM™ cells. It is often assumed
that about half of the IgA-producing B cells are involved
in T-cell-independent Bl responses, so that alongside the
BCR, their development would rely in a large part on sig-
nals given by Toll-like receptors and other cytokine recep-
tors in the MALT microenvironment. Cross-linking of
mlgA raises the intracellular calcium concentration and
supports B-cell activation so that mIgA™ B cells residing
in the MALT can mediate IgA responses to local immuni-
zation.’>*! In addition, we have recently shown that
replacing IgM expression with IgA expression in naive B
cells results in the IgA BCR actively promoting plasma
cell differentiation.”?

We intended to check whether, as in ¢ and y1 chains,
expression of the membrane form of the & immunoglobu-
lin heavy chain was required for generating IgA-ASC. This
experiment also allowed us to check whether expression
of the o class BCR was responsible for the plasma cell
accumulation that normally characterizes MALT tissue
and if so whether this knock-out would eventually result
in the attrition of the gut plasma cell compartment. Con-
sequently, we generated mutant mice in which the mem-

Are humoral IgA responses totally migA-driven?

brane exon downstream of the constant o region (Co)
was replaced by a floxed neomycin gene (xAtail mice).

Methods

Mice

Animal experimentation was in accordance with interna-
tional guidelines. Ella-cre transgenic mice were a kind gift
from Dr Heiner Westphal, used under a non-commercial
research license agreement from Dupont Pharma (Wil-
mington, DE).

Gene targeting

The aAtail construct included an 8-kb o mouse geno-
mic fragment as a 5 arm (from a Sall site 3 kb
upstream of the So region to a HindIll downstream of
CH3 secreted-form transcript polyadenylation signal)
and a 3 kb long 3’ arm (a genomic fragment originat-
ing from downstream of the Ca gene membrane exon).
A 1-5-kb NotI-Notl fragment encompassing a neomycin
resistance gene flanked by loxP sites was fixed between
both arms. E14 ES cells were transfected with linearized
vector and selected using G418 (200 pg/ml). Recombi-
nant clones were identified by Southern blot with an
external 5 probe (570 bp, a BamHI/EcoRl fragment
located upstream of So). After the injection of recombi-
nant ES clones in C57BL/6 blastocysts, the male chime-
ras were mated with C57BL/6 females and germline
transmission of the mutation was checked by Southern
blot with an internal probe (500 bp, CH3 fragment,
Fig. 1, middle). Homozygous mutant aAtailneo/oAtailneo
mice were mated with Ella-cre transgenic mice. The
progeny was checked by Southern blot for the occur-
rence of Cre-mediated deletion, vyielding the oAtail
mutant allele.

Cell flow cytometry

Cells from 6- to 8-week-old mice were stained with anti-
bodies conjugated to FITC, phycoerythrin or allophycocy-
anin: anti-IgM (eB121-15F9), anti-IgD (11-26), anti-B220
(RA3-6B2), anti-mouse x chains (187.1), anti-IgA (all
from BD Biosciences Pharmingen, Le Pont-de-Claix,
France, Southern Biotechnologies, Birmingham, AL or
e-bioscience, San Diego, CA). Cells were analysed on a
Beckman Coulter FC500 apparatus (Beckman Coulter,
Fullerton, CA).

Antibody analysis in biologic samples

Mouse immunoglobulin classes and subclasses were mea-
sured using ELISA on plates coated and revealed with
1 pg/ml isotype-specific goat antibodies (Southern Bio-
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Figure 1. Replacement of the Co gene membrane exon with a deletable neo cassette. (a) Top: structure of the targeted locus (not to scale), show-

ing an unrearranged IgH locus and the extent of the deletion within the Co gene. Middle: structure of the targeting vector in which Co only
includes the CH1, CH2, CH3 whereas the membrane o exon is replaced by a neo” cassette flanked by two loxP sites. Bottom: the resulting locus
is able to support the production of transcripts for the secreted form of the immunoglobulin o heavy chain but not for the membrane-anchored

form, whereas the neo gene can be deleted by cre-mediated recombination. (b) Southern blot analysis of tail DNA from representative wild-type

(wt), heterozygous, or homozygous mutant mice.

technologies). Mouse sera were assayed at 1:6, 1: 36,
1:216 and 1 : 1296 dilutions.

In vitro stimulation assays

I"™* and control

For these experiments, cells from oAtai
mice were stimulated for 2—4 days with 20 pg/ml LPS
from Salmonella typhimurium (Sigma, St Louis, MO) with
or without the addition of 5 ng/ml transforming growth
factor-fi (TGF-f; R&D Systems, Minneapolis, MN) in
RPMI-1640 supplemented with 10% heat-inactivated fetal
calf serum. Cells were collected for RNA and supernatants

were analysed for IgA secretion by ELISA.

Western blot and immunoprecipitation

Serum proteins were separated by non-reducing SDS—
PAGE (10%) and transferred onto polyvinylidene difluo-
ride membranes (Millipore, Molsheim, France). Mem-
branes were blocked in 5% milk Tris-buffered saline-
Tween, incubated with goat anti-mouse IgA (Southern
Biotechnologies), and revealed with horseradish peroxi-
dase-labelled anti-goat immunoglobulin (Dako, Glostrup,
Denmark) by chemiluminescence (ECL, Pierce, Rockford,
IL). Serum proteins were immunoprecipitated with goat
anti-mouse J-chain (Santa-cruz Biotech, Santa-Cruz, CA),
analysed by Western blots with anti-mouse IgA and
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revealed with horseradish peroxidase-labelled anti-goat
immunoglobulin TrueBlot (eBioscience) by chemilumi-
nescence (ECL, Pierce).

Germline transcripts

Total RNA was prepared with TRI Reagent (Ambion,
Austin, TX), according to the manufacturer’s protocol
from wild-type (wt) or oAtail spleen cells cultured for
3 days. Reverse transcription was carried out for 2 hr
with a high-capacity cDNA RT kit (Applied Biosystems,
Foster City, CA) with 2 pg RNA. Serial dilution of cDNA
was carried out 1:1, 1:5, 1:25, and 1:125 for all
transcripts. Transcripts from the mouse f-actin gene were
used as internal loading control. Amplifications were per-
formed with 2 pl ¢cDNA template with hybridization at
58° over 25 cycles for f-actin; at 59° over 35 cycles for o;
and at 55° over 35 cycles for L.

Immunofluorescence and immunohistochemistry

For immunofluorescence, organs were frozen in liquid
nitrogen. Cryosections of 8 um were fixed with cold

(a)

Bone marrow

10°

wt
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methanol for 10 min and permeabilized in PBS 0-15%
Triton X-100 for 20 min at room temperature.

Blocking of unspecific and of Fc receptor labelling was
carried out by incubation with PBS/3% BSA (Sigma
Aldrich) for 45 min at 37°, followed by rat anti-mouse
CD16/CD32 (Mouse BD Fc block; BD Biosciences, dilu-
tion 1/100, 5 min, 4°) incubation. Immunoglobulin stain-
ing was carried out using Alexa 488-goat anti-mouse x
light chain, FITC or rat anti-mouse IgA (BD-Pharmin-
gen) for 45 min at 37°, then slides were washed in PBS
and stained with Dapi for 1 min, Slides or cells were
washed in PBS, mounted in Moviol (Merck, Nottingham,
UK) and observed on an LSM 510 confocal microscope
(Carl Zeiss, Jena, Germany).

Immunohistochemistry was performed on 4-pum paraf-
fin-embedded tissue sections. Samples were pre-treated
by microwave incubation in citrate buffer pH6-0 with
0-05% Tween 20. Sections were then incubated for 2 hr
at room temperature with the following antibodies:
anti-mouse B220 (clone RA3 6B2; BD Biosciences) or
anti-CD138 (clone 281-2; BD Biosciences), 1 : 50 in Tris-
buffered saline/0-05% Tween. A secondary horseradish
peroxidase-conjugated rabbit anti-rat IgG (Dako) was
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Figure 2. Normal development of B cells in
mutant mice. Bone marrow (a) and (b) spleen
from 6- to 8-week-old wild-type (wt; left) or

IgM

oAtail**

aAtail’* mice (right) were removed and cell
suspensions were stained for the indicated
markers and analysed by flow cytometry. The
plots were gated on B220-positive cells and
showed the normal IgM/IgD population cells
in wt (left) or aAtail”" mice (right). All num-
bers represent the percentage of cells within
the designated gates. Cells were labelled in the
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presence of rat anti-mouse CD16/CD32
(Mouse Fc Block; BD Biosciences) to block
unspecific Fc receptor staining and were first
gated on lymphocytes according to forward
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sentative of several similar experiments.
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used to reveal primary antibodies for 45 min at room
temperature.

Acquisitions were carried out on a Zeiss LSM 510
microscope and then analysed with the IMaGE ] software
(National Institutes of Health, Bethesda, MD) as follows:
the complete tissue section surface was measured using
the threshold tool; in the same way, but using a higher
threshold, positive staining (B220" or CD138" total
@ IgG1 IgG2a

IgG2b 19G3

10 0007

a %
1000 -i't .
1T ¢ it

1004 = a

ug/mi

o
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104

surface) was evaluated on each section. Finally ratios of
B220" : CD138" stained areas were calculated.

Statistical analysis

Results are expressed as mean £ SEM (standard error of
the mean), and overall differences between variables were

IgM IgA

(b) IgM IgA
10 000
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Figure 3. Analysis of mouse immunoglobulin
production in sera and secretions. (a) Total

<
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IP: anti-J chain

wt aAtail**

1B: IgA

IB: J-chain

endogenous immunoglobulin production was
estimated by ELISA in sera from aAtail"* (A)
compared with wild-type (wt) mice (e). (b)
Amount of total IgA and IgM antibodies in
digestive secretion of wt (e) and o-Atail™”*
mice (A), as determined by ELISA; n =5 per
group. For all figure, asterisks mark statistically
significant differences with controls (Student’s
t-test, *** for P < 0-001). The vertical axis is
logarithmic and values are indicated as pg/ml.

] Polymer
] Dimer

-] Monomer

(c) (Top) Protein expression level of poly-
meric, dimeric and monomeric IgA forms in
sera was examined by non-reducing SDS-
PAGE (two individual sera per group). The
protein expressions shown are both a short
exposure (short exp) and a long exposure (long
exp) of the same blot. The positions of differ-
ent forms were indicated. (Bottom) Sera from
wt and oAtail*’*
immunoprecipitation (IP) using anti-mouse
J-chain and the precipitates were subjected to
immunoblotting (IB) with indicated antibodies
(two individual sera per group).

mice were subjected to
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evaluated by a two-tailed unpaired Student’s t-test using
Prism GraPHPAD software (Graphpad, San Diego, CA).

Results

Early B-cell differentiation is largely normal in
mutant animals

To block expression of mIgA in B cells, the gene portion
encoding the Co membrane anchoring domain was
deleted within the IgH locus (Fig. 1). A neo” cassette
flanked with loxP sites was inserted as a replacement of
the Ca gene membrane exon and was then removed by
mating mutants with the Cre transgenic mice (Fig. 1,
middle and bottom).

Early B-cell compartments in mutant mice were analysed
by flow cytometry. In comparison with wt mice, early B-cell
maturation appeared normal in oAtail*’* mice. The total
number of bone marrow lineage B220" cells was similar to

Are humoral IgA responses totally migA-driven?

that in wt controls (26:67 = 5-085, n =3 for wt,
2113 + 3839, n =3 for aAtail”’"), IgM/IgD expressing
cells in aAtail”* bone marrow was similar to that in wt
(Fig. 2a) and showed normal absolute values for the
CD117%/B220* pro-B compartment, the CD43%/B220"
pro-B/early pre-B compartment and the B220*/CD25" pre-
B compartment (data not shown). In the periphery, the
B220" cells were similar to wt controls (62-90 + 0-8591,
n =6 for wt, 67-46 + 2-152, n = 5 for aAtail”*") and the
homozygous mutation did not affect the number of surface
IgM/IgD expressing cells in the spleen (Fig. 2b).

In vivo IgA switching and IgA secretion in
homozygous aAtail*™* mice

To assess the effects of targeted deletion at the IgA locus
on the expression of IgA in vivo, IgA levels of the aAtail*’*
mice were measured in the serum and gastrointestinal
secretions by ELISA. A low level of serum IgA was detect-

@) IgM I9A ] wt
400 E oAtail
300 T
E
£ 2001 T
<
100+
0 L] l -
(b) wt aAtail**

Unstimulated

Figure 4. In vitro activation of mutant B cells.
(a) Evaluation by ELISA of in vitro IgA secre-
tion after lipopolysaccharide (LPS) plus trans-
forming growth factor- f# (TGF-f}) stimulation
during 4 days of splenocytes from aAtail™*
mutant mice compared with wild-type (wt).

(b) Semi-quantitative RT-PCR experiments
were performed on RNA harvested at day 3
from unstimulated and in vitro-stimulated B
cells with LPS plus TGF-f3. Serial dilutions of
template cDNA are performed at 1:1, 1:5,
1:25, and 1 : 125 for all transcripts. Germline
(Ip-Cp, Io-Ca) and class-switched (Ip-Co)
transcripts were analysed on such serial dilu-
tions. Transcription of the f-actin gene was

LPS/TGF-B

used as a control.

lu-Cp

lo-Co

B-Actin

lu-Cu

lo-Ca

lu-Cou

B-Actin
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able in these mice (228:0 +33-89, n=5 for wt,
9220 + 4-548, n =5 for aAtail”’*) (Fig. 3a, right). In
addition, the production of secretory IgA transported into
digestive secretions was very low and was maintained at
around 1.7 pg/ml in the jejunum fluid (1.7 £ 0-6 pg/ml,
n =5) instead of 1058 £ 163-1 pg/ml in wt mice (n = 5)
(Fig. 3b, right). By contrast IgM levels in digestive secre-
tions were significantly higher in homozygous mutant
animals than in the wt controls (2-380 + 0-7415 pg/ml,
for oAtail™" mice and 0-6800 + 0-2024 pg/ml for wt)
(Fig. 3b, left). Serum IgG levels were normal in homozy-
gous mutant animals (Fig. 3a).

To determine the dimeric and monomeric forms of
IgA, immunoglobulins circulating in serum were sepa-
rated by non-reducing SDS-PAGE. Monomeric IgA dem-

onstrated single bands at a molecular weight of 150 000
whereas dimeric forms in samples showed bands at
360 000 (Fig. 3¢, up). To test whether the dimeric IgA
assembled correctly with endogenous mouse J-chain, we
performed immunoprecipitation of J-chain from serum,
followed by immunodetection using an anti-mouse IgA.
In mutant mice, IgA was immunoprecipitated with anti
J-chain (Fig. 3¢, bottom), and indicated that few circulat-
ing IgA can dimerize and bind the J-chain.

LPS/TGF-f stimulation and in vitro generation of
IgA antibody-secreting cells

We evaluated the amount of IgA-producing cells gener-
ated in vitro during a short-term culture independent of

(@) wt aAtail*’*
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107+ 1022 from Peyer’s patches. Peyer’s patches from
1 B aAtail™™" and wild-type (wt) mice were col-
g 01__ 101_' lected and cell suspensions were treated in
& 3 : saponin for intracellular staining with indi-
X ] o
" ] cated surfaces markers and analysed by flow
10 1004 cytometry. Dot plot showed expression of
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B220 * with wt.
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both antigen stimulation and BCR signalling. Splenocytes
were stimulated with LPS and TGF-p for 4 days. Superna-
tants were then harvested and analysed for IgA content
by isotype-specific ELISA. As we expected, IgA secretion
was altered in LPS/TGF-f (332 £ 39 pg/ml, n=>5,
instead of 260-9 + 83-68 pug/ml, n =5 for wt) (Fig. 4a).
Secretion of IgG2b, IgG3 and IgM was normal, as
expected (data not shown). To test class switching in vitro,
we used molecular markers for CSR from the p-chain
to the o-chain: a-germline transcripts (Io-Co), production
of which is a prerequisite for CSR, and Ip-Co transcripts

()

wt
aAtail**
(b)
wt
IgA
oAtail*+
IgA

Are humoral IgA responses totally migA-driven?

that are expressed from the IgH locus after p-chain to o-
chain switching; we quantified those transcripts after
3 days of in vitro stimulation. The results showed that
IgA CSR occurred in such conditions (Fig. 4b).

IgA-secreting cells and global plasma cell amount in
mutant animals MALT

Cell cytometry revealed fewer B cells expressing mIgA in
Peyer’s patches (Fig. 5a,b). We also evaluated IgA plasma
cells in lymphoid tissues. Hence, tissues were analysed by

Brightfield

Brightfield

wt

Kappa/ Kappa

oAtailt*

Figure 6. Evaluation of the amount of IgA-secreting B cells (ASC) versus Igi-secreting cells in mice small intestine. (a) Sections of small intestine
villosities stained for IgA (left) or observed by light microscopy (middle) from wild-type (wt) or aAtail" *mice show IgA plasma cells only in wt
tissues (as usual, the brush border is artefactually labelled with any fluorescent antibody) (original magnification x 10). (b) IgA versus Igk label-
ling (Dapi counterstaining in blue) and representative profiles by confocal microscopy in wt and homozygous aAtail*’* tissues (original magnifi-

cation X 63).
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immunofluorescence for the presence of intracellular
immunoglobulin, showing that fewer IgA-positive plasma
cells were present in the lamina propria of mutant ani-
mals than in wt mice (Fig. 6). By contrast, the global
amount of plasma cells infiltrating the lamina propria
along the intestinal crypts did not appear to be affected
in mutant mice when MALT tissues were examined
by immunofluorescence with anti-k-chain antibodies
(Fig. 6b). No global difference was observed either when
tissues were analysed by immunohistochemistry with
anti-CD138 and anti-B220 antibodies (Fig. 7), to stain
plasma cells and B cells independently of the heavy chain
class. In the intestinal mucosae, the ratio of CD138" cells/
total area (7-4 + 5-3% in wt versus 7-4 + 5-9% in mutant
animals) and the ratio of B220" cells/total area
(30 + 2:3% in wt versus 4-0 + 1-4% in mutant animals)
did not significantly differ between wt and mutant mice,
suggesting that plasma cell differentiation might proceed
at a similar efficiency in both mutant and wt mice
(Fig. 5¢).

Discussion

We wished to block the expression of mIgA during B-cell
differentiation by deleting the exon that encodes the
membrane-anchoring domain of IgA within the Cu
immunoglobulin gene. As expected, early B-cell matura-
tion was normal in homozygous mutant animals, with
absolute numbers of B cells accumulating in all of the
peripheral lymphoid organs of the homozygous mutant

wt oAtailt*

B220

=i

W CcD138 biw

mice, including spleen follicles, marginal zone, lymph
nodes, Peyer’s patches and in the peritoneum Bl com-
partment. Lack of mIgA expression in peripheral B cells
strongly altered but did not abrogate the in vivo produc-
tion of IgA antibodies, whereas the IgA serum level was
cut by about 20-fold. Part of normal serum IgA might
therefore come from recently switched and stimulated
IgM " naive B cells simultaneously undergoing CSR to IgA
and plasma cell differentiation, and hence bypassing the
need for an IgA class BCR.'®*’

Strikingly, the defect appeared much more severe when
the IgA level was evaluated in digestive secretions, falling
by about 500-fold. This more profound alteration of
digestive rather than serum IgA levels indicates that in
physiology, IgA production in the gut overwhelmingly
relies on mIgA* memory cells.”>**

Another likely feature of mIgA-driven B-cell differenti-
ation in wt animals is to promote plasma cell differenti-
ation in peripheral organs where mIgA" cells are abun-
dant, i.e. in the MALT. The propensity of mIgA" B cells
to undergo plasma cell differentiation was recently
shown in a model where B cells were forced to prema-
turely express mIgA instead of mIgM and IgD.** By
contrast, in the mutant homozygous mice described
herein, the total amount of plasma cells in the MALT
was grossly normal in the small intestine lamina propria,
as estimated by tissue sections. Although IgA plasma
cells were almost absent, they were replaced by plasma
cells producing other immunoglobulin classes. Patients
with IgA deficiency often show increased levels of IgM

|'L:\-;'

Figure 7. B220 and CD138 expression in o-
Atail " versus wild-type (wt) mice in intestinal
mucosae. The anti-mouse B220 (up) and anti-
CD138 (down) stained cells in formalin-fixed,
paraffin-embedded tissue sections of small
intestine and representatives profiles were
observed by light microscopy (original magni-

fication x 10).
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in mucosal secretions, compensating the lack of IgA,
and a similar mechanism probably occurs in the IgA-
deficient mice. This may lead to forced differentiation of
B cells into IgM plasma cells under conditions that
would normally favour the generation of IgA plasma
cells. Hence, it appears likely that the abundance of
plasma cells within the gut-associated lymphoid tissues
rather reflects the local concentration of mediators
stimulating plasma cell differentiation, instead of being
specifically boosted by signalling peculiarities from the
IgA-class BCR.

Finally, we show that IgA ASC differentiation in vitro
largely, but still partially, relies on the preceding expres-
sion of the IgA class BCR on B lymphocytes, because
short-term stimulation of aAtail™”* mIgM cells by mito-
gens induced in vitro IgA secretion, albeit with a 10-fold
reduced level. This reduction was significant and indicates
that contrary to IgGl and IgE, in vitro Toll-like receptor
stimulation of B cells poorly allows a direct differentiation
of mIgM"* B lymphocytes into class-switched plasma cells
producing IgA.'>'®

Therefore, the sum of these observations supports the
concept that IgA secretion mostly relies on the differentia-
tion of previously class-switched mIgA* lymphocytes,
especially with regard to the gut production of secretory
IgA. Even if such cells are intrinsically prone to plasma
cell differentiation, this feature does not account for the
strong plasma cell infiltration of MALT, because similar
plasma cell amounts are found in the absence of mIgA
expression.
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