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Hyper-Ag-specific Ab Production in NC/Nga Mice is not associated with Deletion
Polymor phism in the Promotor Region of the FcyRIIB Gene
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University of Tokushima Graduate School, Tokushiffkushima 770-8503, Japan

Abstract: Problem statement: NC/Nga (NC) mice produced high levels of ovalbunf@VA)-
specific 1gG, 1gG1 and IgG2a. We previously fouredetion polymorphisms in the promoter region of
fcgr2b in NC mice. To determine whether this matattauses a hyper-humoral immune response, we
generated congenic BALB/c mice carrying the NC-tyijpgr2b allele (NC fcgr2b) and analyzed
humoral immune response andyR8B on germinal center (GC) B cellApproach: BALB/c, NC
and BALB/c- NC fcgr2b congenic mice were immunizeidh OVA 2 times at a 2-week-interval.
Levels of OVA-specific IgG, 1gG1 and 1gG2a in serware determined by ELISA. Four-color (anti-
B220, anti-lgD, 2.4G2 and PNA) flow cytometry arsity was performed on splenocytes obtained
from OVA-immunized mice and levels of fRIIB in GC (IgD-PNA"™") and non-GC (IgD+PNA")

B cells were analyzedResults: Although perturbed up-regulation offiRIIB on GC B was observed
in congenic mice, levels of OVA-specific Abs wer®nparable to those in BALB/c mice.
Conclusion: NC fcgr2b affects the level of ¥#RIIB in GC B cells but that the reducedyRiIB
expression is not related to enhanced Ag-specificelsponses in NC mice.
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INTRODUCTION fcgr2b allele polymorphism. In this study, we exaed
the effect of NC fcgr2b on Ag-specific Ab respomse
FcyRIIB, a low-affinity FCR for IgG, acts as a congenic mouse strain.

negative feedback regulator by inhibiting B Cell
Receptor (BCR)-mediated activation signal through a MATERIALSAND METHODS
immunotyrosine-based inhibition motif when thes® tw
receptors are co-cross-linked by Ags and IgG-Mice: Specific pathogen-free female NC and BALB/c
containing immune compl&%l. NC/Nga (NC) mice mice were purchased from SLC (Hamamatsu, Japan).
have been shown to develop human atopic-like skirCongenic BALB/c mice carrying NC fcgr2b were
lesions with elevated serum IgE level when kept ingenerated by backcrossing ten times (BALB/c x NC)F1
conventional conditiods®. In the course of mice x BALB/c mice. Genotyping for NC fcgr2b was
investigating these mechanisms, we found that N€@mi done using anti-Ly 17.2 mAb. Anti-Ly 17.2 mAb resct
produced a higher level of Ag-specifc IgG2a thad di with BALB/c-type FgRIIB but not with that of NC.
BALB/c mice and that NC mice have three deletionBackcross mice showing reduced levels of Ly 17.2
sites in regulatory regions of theyiRIIB gene, two in  staining were judged as being positive for NC ftgr2
the promoter region and one in the third infforwe
investigated the role of the NC-type fcgr2b alleC ~ Immunization and flow cytometric analysis: Mice
fcgr2b) in humoral immune response in (BALB/c x were intraperitoneally immunized with 1@ug of
NC) x BALB/c or (BALB/c x NC) x NC backcross Ovalubumin (OVA) (Sigma Chemical Co., MO, USA)
mice. Results of analysis showed that hyper Agifipec absorbed in 1 mg of Aluminium Hydroxide Gel
lgG2a is not controlled by NC fcgrfb However, the Adjuvant (HCI Biosector, Denmark) 2 times at a 2-
role of NC fcgr2b in Ab response is not fully week interval. Serum OVA-specific Ab levels were
understood. Establishment of congenic mice for NOmeasured by the standard method. Spleen cells from
fcgr2b made it feasible to examine finevivo effect of ~OVA-immunized mice were stained FITC-anti-lgD
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mAb, PE-anti-FgRIIB/FcgRIl mAb (clone 2.4G2),
APC-anti-B220 mAb and biotin-peanut lectin
(aggutinin) (PNA), followed by PerCP-streptavidin.
Stained cells were analyzed by FACSCalibur and
CellQuest software (BD Biosciences, Mountain View,
CA).

QD (405 nm)

Satistical analysis. Statistical analysis was done by
one-way ANOVA followed by Sheffe's multiple
comparison test. Values in the text are means + SD.
Differences were considered significant at p<0.05.

RESULTSAND DISCUSSION

NC mice produced significantly higher levels of
Ag-specific 1gG, 1gG1 and IgG2a Ab than did BLAB/c
mice when immunized with OVA. Quantitative analysis Fig. 1:
using serially diluted serum revealed that the am®su
of Ag-specific IgG2a Ab in NC/Nga mice were100-
times greater than those in BALB/c mice (data not
shown). In congenic mice carrying NC fcgr2b, lewvedls
OVA-specific Ab response were comparable to thase i
BALB/c mice (Fig. 1). These results indicate that N
fcgr2b does not cause hyper 1gG production and that
genetic factors other than NC fcgr2b contributehe
hyper Ag-specific Ab response in NC mice.

The Germinal Center (GC) is a microenvironment
formed in the follicles of secondary lymphoid orgay
highly proliferative B cells responding to T cell-
dependent Ags. It has been shown thaRA8 on GC B
cell regulates Ab-Forming Cells (AF¢J. BCR and
FcyRIIB are cross-linked when GC B cells interact with
Ag, resulting in inhibition of AFC differentiatiéh We
evaluated the expression of yRiIB in GC B cells
because down-regulation of{RIIB in the GC has been
reported in NZB mice, which have deletion mutatign
fcg2b similar to that in NC mi€&*2. Figure 2 shows
FcyRIIB expression levels in GC (PN IgD") and
non-GC (PNA" IgD") B cells in BALB/c and
congenic mice at the time of primary immune respons
by OVA immunization. Expression of #RIIB was up-
regulated in GC B cells compared to that in non&C Fig. 2:
cells in BALB/c mice, whereas expression ofyRtB
in congenic mouse GC B cells was two-fold lower
than that in BALB/c mice. Therefore, NC fcgr2b
affects the level of RRIIB expression in GC B cells
but does not affect Ag-specific Ab levels. Previous
studies showed that expression ofyRidB in GC B
cells is down-regulated in NZB mi¢&'?. However, a
recent study by Rahman showed that expression of
FcyRIIB in GC B cells is unchanged in autoimmune-
prone mice by using multiple GC B cell maker Ags
Our results showing increased expression gfRFS
in GC B cells are consistent with Rahmamé&port.
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OVA-specific Ab responses in BALBI/c,

NC/Nga and NC fcgr2b congenic BALB/c
mice. Mice were immunized with OVA 2 times
at a 2 week-interval. Levels of OVA-specific
IgG; (a): 1gG;1 (b): and 1gG2a; (c): In serum
were determined by ELISA. Data are presented
as means + SD. *p<0.05. **p<0.61

IsD"PNAF™ non-GC B cells

10° 10%

FL2-H

IgD-PNAtz GC B cells

Course

10?
FL2-H

Levels of FgRIIB in GC (IgD" PNA" and
non-GC (Ig»0 PNA'"") B cells in BALB/c and
NC fcgr2b congenic BALB/c mice. Four-color
(anti-B220, anti-lgD, 2.4G2 and PNA) flow
cytometry analysis was performed on
splenocytes obtained from OVA-immunized
each mice on day 10 of primary immune
response. Closed histograms indicate the profile
for BALB/c mice. Open histograms indicate the
profile for NC fcgr2b congenic BALB/c mice.
The data are representative of two independent
experiments of pooled samples from two to
three micé
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Xiu examined the effect of NZB-type deletion 3.
polymorphism on transcriptional regulation of the
fcgr2b gene and showed defective transcriptionviagti

in an NZB-derived segment due to absence o#.
transcription by AP4, which binds to the polymophi
13-nucleotide deletion sit&”. Since NC fcgr2b has the
same mutation, this mutation might affect inductafn
FcyRIIB level. The finding that NC fcgr2b does not
induce hyper Ab production is unexpected becausé.
NZB-type fcgr2b congenic B6 mice show a stronger
anti-KLH Ab response than do B6 mitd
Polymorphisms in putative regulatory regions of the
FcyRIIB gene in NZB and NC mice are identical. There
are several possible reasons for the differentlteesu
First, genetic background might influence the dfigic 6.
NC fcgr2zb on Ab response since BALB/c mice are
known to be a mouse strain that induce Th2 response
and show strong Ab response compare to B6Hicé
FcyRIIB-deficient mice develop autoantibodies and
glomerulonephritis with a pathology resembling that
human lupus on B6 background. The same mutation on
the BALB/c background does not lead to spontaneou$-
disease, suggesting that the effect ofyFHtB on
susceptibility to the disease is different in BALBind

B6 strain§®. Several candidate genes for regulating
autoantibod?/ production proximal to fcgr2b haverbee 8.
reported’*%. Thereby, contribution of these genes on
Ag-specific Ab production is not excluded at presen
stage.

CONCLUSION

The present study showed that NC fcgr2b affects
the level of FgRIIB in GC B cells but that the reduced
FcyRIIB expression is not related to enhanced Ag-10.
specific Ab responses in NC mice. In addition, the
results showed the contribution of the deletionatiah
in the promoter region of fcgr2b to the humoral
immune response might be limited.
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