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Rating

+«Of major importance

Introduction

Common variable immunodeficiency (CVID) is a primary
immune defect typified by low levels of IgG, IgM, and IgA
and poor antibody responses to carbohydrate and protein
antigens that leads to increased risk of sinopulmonary
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infections [1]. The organisms responsible for these infec-
tions are typically encapsulated bacteria such as Strepto-
coccus pneumoniae and Haemophilus influenzae [2].
Effective treatment is replacement intravenous IgG [1].

Impaired antibody responses in CVID have been
explained for some CVID patients by recent discoveries
of genetic mutations and polymorphisms such as TACI
(transmembrane activator and calcium modulator and
cyclophilin ligand interactor), CD19, and ICOS (inducible
co-stimulator). However, these account for only 10% of
CVID patients. For the remaining CVID patients, a
molecular defect has not been identified [3, 4].

Toll-like receptors (TLRs) are pathogen-recognition
receptors that are crucial for microbial elimination, whether
through recruitment of phagocytes or activation of dendritic
cells [5]. B cells also use TLRs as a means of activation and
differentiation [3]. Of the 10 TLRs expressed in humans, B
cells use TLR1, TLR2, TLR6, TLR7, TLR9, and TLR10.
Of these, TLR7 and TLRY are expressed in the endosomal
compartment, whereas the other TLRs are expressed on the
cell surface. TLR7 and TLRY are expressed in low levels
by naive B cells, and B-cell receptor (BCR) cross-linking
leads to rapid upregulation of their expression [6].

Ligation of TLR7 and TLR9 can provide a signal for
differentiation of B cells after antigenic stimulation through
the BCR [7]. The ligand for TLR7 includes single-stranded
RNA, and the ligand for TLR9 is CpG-ODN (CpG motifs
in DNA oligodeoxynucleotides), which is more prevalent in
prokaryotes. Defects in TLR7 and TLRY9 have been
reported for the B cells of CVID patients [3].

Aims

For this study, the hypothesis was that B cells from CVID
patients would show a defective response not only to direct

@ Springer



304

Curr Allergy Asthma Rep (2010) 10:303-305

TLRO stimulation with its synthetic CpG-ODN ligand but
also to the clinically relevant bacterial ligands, S. pneumo-
niae and H. influenzae, which can bind TLRY as well as
several other TLRs, including TLR2. This could contribute to
the impaired antibody responses to vaccines in CVID patients.

Methods

Fourteen CVID patients were selected using diagnostic
criteria outlined by the International Union for Immuno-
logical Societies scientific group for primary immunodefi-
ciency diseases. These patients were on replacement doses
of intravenous Ig.

Peripheral blood mononuclear cells were resuspended
and stimulated with anti-IgM, CpG-ODN, and S. pneumo-
niae and H. influenzae extracts in culture, alone or in
combination with anti-IgM. Bacterial extracts were pre-
pared from cultures for H. influenzae and S. pneumoniae
using standard techniques, with optimal dilutions deter-
mined for TLR activation.

B-cell populations were evaluated by flow cytometry.
Naive (CD19IgD'CD27"), nonswitched memory (CD19"
IgD'CD27"), and switched memory (CD19 IgD CD27") B
cells were combined and referred to as total gated CDI19"
cells. CD86 fluorescence was determined by using anti-
CD86 monoclonal antibody and used to assess B-cell
activation after TLR ligation. B-cell proliferation was
determined by flow cytometry using the CellTrace (Molec-
ular Probes, Eugene, OR) CFSE Kkit.

All results were expressed as mean £ SEM. Mann-
Whitney tests were used to assess statistical significance
between groups (P<0.05 was statistically significant).

Results

The authors found that the B cells from CVID patients had
lower CD86 expression after anti-IgM or CpG-ODN (TLR
ligand) stimulation alone compared with healthy controls, but
the difference was not statistically significant when stimulated
with individual stimuli. However, B cells from CVID patients
had significantly lower CD86 expression compared with
healthy controls when both stimuli were used together.

When stimulated with S. prneumoniae alone or H.
influenzae alone, there was no difference between the B-
cell responses of CVID patients and those of controls.
When anti-IgM was used in conjunction with the S.
pneumoniae or H. influenzae, B cells from CVID patients
had significantly lower expression of CD86 compared with
B cells from controls.

Cells were also cultured with CpG-ODN, anti-IgM, or
both to assess B-cell proliferation after stimulation with
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TLRY ligand. There was no significant difference in the
proliferation indices between the B cells of CVID patients
and those of the controls.

When B-cell proliferation was measured after stimulation
with S. pneumoniae or H. influenzae alone and with anti-IgM,
lower proliferation indices were observed in B cells from
CVID patients compared with those from control patients.

Discussion

The authors concluded that B cells from CVID patients
have a poor response to the TLR9 ligand CpG-ODN and to
bacterial extracts from S. pneumoniae and H. influenzae.
Specifically, they demonstrated lower induction of CD86
expression after stimulation with CpG-ODN, S. pneumo-
niae, or H. influenzae when the B cells were coactivated
with anti-IgM. Likewise, CVID B cells had decreased
proliferative responses in response to stimulation with
CpG-ODN, S. pneumoniae, or H. influenzae when the B
cells were coactivated with anti-IgM. The authors suggest
that their results may indicate deficiencies in TLRO9
signaling and/or a defect in the induction of expression of
TLR9 induced by BCR stimulation.

Comments

Previous studies have also demonstrated decreased CD86
induction in CVID patients’ B cells in response to CpG-
ODN or CpG-ODN and BCR stimulation [1]. In addition, it
was shown that B cells from CVID patients had signifi-
cantly lower TLR9 expression than control B cells [1]. In
conjunction with new reports utilizing S. pneumoniae and
H. influenzae, evidence is accumulating that B cells from
CVID patients may have pathophysiologically important
defects in TLR physiology.

Memory B cells express increased levels of TLRs and
have a greater capacity to differentiate into plasma cells via
TLR simulation than naive B cells [8]. However, the
authors of this study did not find a correlation between the
observed TLR9 responses and the percentages of different
memory B-cell subpopulations. Thus, the observed im-
paired responses to TLR ligation may reflect qualitative
rather than quantitative differences.

The potential importance of these studies is the impact
on strategies for vaccine development. Enhanced B-cell
responses with co-ligation of the BCR and TLR could be
due to their direct effect on receptor cross-talk in signaling
or an indirect effect from induced cytokines. If TLR defects
in CVID patients preclude the generation of protective
antibody responses to traditional vaccines, alternative
strategies must be devised. Furthermore, delineation of
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TLR defects represents another step in the more precise
classification of CVID subsets.

Disclosure No potential conflicts of interest relevant to this article
were reported.
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