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glomerulonephritis. In this issue of the JCI, Suzuki and coworkers describe the characteristics of IgG autoantibodies to the
abnormally glycosylated IgA1 secreted by immortalized B cells derived from patients with sporadic forms of IgA
nephropathy (see the related article beginning on page 1668). These IgG autoantibodies displayed remarkably restricted
heterogeneity. These observations offer new insights into disease pathogenesis and may lead to new methods of
diagnosis, monitoring, and therapy for patients with IgA nephropathy.

Find the latest version:

https://jci.me/39189/pdf



http://www.jci.org
http://www.jci.org/119/6?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
https://doi.org/10.1172/JCI39189
http://www.jci.org/tags/44?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
https://jci.me/39189/pdf
https://jci.me/39189/pdf?utm_content=qrcode

Commentaries

Analyzing antibody activity in IgA nephropathy

Richard J. Glassock

UCLA David Geffen School of Medicine, Los Angeles, California, USA.

IgA nephropathy is a chronic kidney disease defined by deposition of IgA
in the glomeruli. An abnormality in the glycosylation of the hinge region of
the IgAl isotype of IgA is fundamental to the origins of this very common
form of glomerulonephritis. In this issue of the JCI, Suzuki and cowork-
ers describe the characteristics of IgG autoantibodies to the abnormally
glycosylated IgA1 secreted by immortalized B cells derived from patients
with sporadic forms of IgA nephropathy (see the related article beginning
on page 1668). These IgG autoantibodies displayed remarkably restricted
heterogeneity. These observations offer new insights into disease pathogen-
esis and may lead to new methods of diagnosis, monitoring, and therapy for

patients with IgA nephropathy.

Just over four decades ago, a brief report
appearing in a French-language journal, for
which the authors utilized the new tech-
nique of immunofluorescence microscopy,
described the observation of mesangial
deposits of IgA and IgG in renal biopsies
from a small number of patients with recur-
rent hematuria (1). Further descriptions of
this disorder, which came to be known as
Berger disease (after the first author of this
now famous paper), quickly spread through-
out the globe. In less than 20 years after its
first description, this disorder was declared
by Giuseppe D’Amico, one of the renowned
early students of the disease, to be the “com-
monest glomerulonephritis in the world”
(2). The extraordinary diversity of its clini-
cal as well as light microscopic pathologi-
cal findings has been amply demonstrated,
and its progression to end-stage renal
failure over a protracted period of 10-30
years in a substantial fraction of patients
(25%-50%) is now widely appreciated (3).
IgA nephropathy, as this disorder is now
generally called, is characterized by the pre-
dominant deposition of IgA in a granular
fashion diffusely in the mesangial zones of
glomeruli often, but not universally, accom-
panied by deposits of IgG in the same pat-
tern (Figure 1) (4). IgA nephropathy was the
first kidney disease to derive its name from
the character of its immunopathological
findings. Its exact origins in history are not
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well known, but it likely appeared much
earlier than its first description in 1968.
Indeed, a recent study suggested that Royal
Prince Joseph Habsburg died with (or of)
IgA nephropathy (and gouty nephropathy
as well) in 1847 (5).

Deposition and abnormal
glycosylation of IgA1

The pathogenesis of IgA nephropathy was
initially a profound mystery. Although
the pattern of glomerular IgA/IgG depos-
its suggested an immune complex-medi-
ated mechanism, this remained largely an
unproven assertion. Several discoveries have
considerably clarified this mystery. Two
of the three most important prior break-
throughs concerning the pathogenesis of
IgA nephropathy have been published in
the JCI (6, 7). The first of these appeared in
1980, when Conley and coworkers described
the selective deposition of the IgA1 subclass
of IgA in the mesangial zones of patients
with IgA nephropathy (6). IgA1 is the domi-
nant circulating form of IgA, and it is promi-
nently synthesized in the bone marrow (and
the tonsil as well) of hominid primates but
not other species (8). IgAl is unique, as it
contains a number of O-linked glycan side
chains (containing N-acetylgalactosamine,
galactose, and sialic acid) in the hinge region
of the molecule (unlike other immunoglob-
ulins or IgA2) (8). Immunopathological
findings identical to those of IgA nephropa-
thy are also found in the related condition
of Henoch-Schénlein purpura nephritis
(4). At an international symposium held in
Nancy, France, in August/September 1992
to commemorate the 25th anniversary of
the discovery of IgA nephropathy, Mestecky
and coworkers (9) and Hiki and colleagues

htep://www.jci.org  Volume 119

Number 6

(10, 11) first noted that the IgA1 molecule
was aberrantly glycosylated in IgA nephrop-
athy. By 1995, this finding had been con-
firmed by Allen and coworkers (12), and the
glycosylation abnormality of IgAl in IgA
nephropathy is now very firmly established.
This observation had been suggested by an
earlier study using lectin (jacalin) binding to
circulating IgA by Andre et al. (13).

It is now apparent that levels of this defec-
tive form of IgA1 are commonly elevated in
the serum of patients with IgA nephropa-
thy (14). Immune complexes were found
in the serum (and urine) of patients with
IgA nephropathy containing both the aber-
rantly glycosylated IgAl and IgG autoanti-
bodies to the abnormal IgA1 (15). The glo-
merular immune deposits also contain the
abnormal IgA1 (15).

Immortalization of B cells from IgA
nephropathy patients

The final series of breakthroughs in our
understanding of the pathogenesis of IgA
nephropathy occurred very recently as a
consequence of the cloning and immor-
talization of B cells from subjects with the
disorder (7), making it possible to study the
fine details and the possible mechanisms
responsible for the defective glycosylation of
IgA1 and also to examine in greater depth
the character of the autoantibodies devel-
oping against the glycan-associated neo-
epitopes on IgAl. In 2008, Suzuki and col-
leagues studied such immortalized human
B cell lines and clearly demonstrated that
unique abnormalities involving premature
enzymatic sialylation and/or reduced galac-
tosylation of the O-linked serine residues at
the hinge region of IgA1 were the basis for
the aberrant glycosylation of circulating
and glomerular deposits of IgA1l in indi-
viduals with IgA nephropathy (7). These
observations set the stage for their current
study, appearing in this issue of the JCI, in
which the authors undertook the molecu-
lar characterization of IgG autoantibodies
to the abnormal IgA1 molecule secreted by
immortalized B cells from subjects with IgA
nephropathy and compared these autoan-
tibodies to those secreted by B cells from
normal subjects (16). The IgG autoantibod-
ies generated by these immortalized B cell
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Figure 1

IgA nephropathy. Immunofluorescence
microscopy reveals granular deposits of IgA
in the glomerular mesangium. Original mag-
nification, x400. Courtesy of Arthur Cohen,
David Geffen School of Medicine at UCLA,
Los Angeles, California, USA.

clones reacted specifically with the N-acetyl-
galactosamine (GalNAc) epitopes on the
IgAlmolecule. Thus, B cells in IgA nephrop-
athy are programmed to manufacture both
the autoantigen and the autoantibodies to
the autoantigen (a situation believed to be
unique in autoimmune disease). Presum-
ably, the individual B cell sources for these
two components of immune complexes in
IgA nephropathy are distinct.

Most strikingly, Suzuki and cowork-
ers found that these IgG autoantibodies
contained a common A to S amino acid
substitution in a region of the IgG Vi mol-
ecule arising from mutations of the vari-
able region of the IGH gene (IgG Vi). These
autoantibody-specific alterations greatly
enhanced the binding characteristics of
the IgG autoantibodies to the galactose-
deficient IgA1l. This study also suggests
that these mutations arose because of posi-
tive selection during the immune response.
However, the design of the study could not
differentiate whether the unique molecu-
lar “signature” of IgG autoantibodies that
react to galactose-deficient IgA1 develops
because of underlying genetic variation or
by somatic mutation. In this regard, it is
important to note that none of the subjects
serving as donors of the lymphocytes for
B cell immortalization were identified as
having a familial form of IgA nephropathy.

In any case, the description of a unique
molecular “signature” for IgG autoanti-
bodies in IgA nephropathy offers a novel
approach to both the diagnosis and moni-
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toring of this disorder, as suggested from
the preliminary observations of Suzuki
et al. (16). Perhaps more importantly, it
also opens up a new avenue for the devel-
opment of “designer” therapy directed at
inhibition of the interaction between the
“mutant” IgG autoantibodies and their
relevant epitopes on the aberrantly glyco-
sylated IgA1 molecule.

Cautions
Several cautions are in order as one
attempts to interpret and integrate the
findings of Suzuki et al. (7, 16) in the con-
text of other observations regarding IgA
nephropathy. First, IgG is not universally
deposited in the glomeruli of subjects with
IgA nephropathy. The percentage of renal
biopsies showing concomitant IgG depo-
sition shows considerable variation, from
approximately 15% to 80% (4). If these IgG
autoantibodies to aberrantly glycosylated
IgAl are crucial to disease pathogenesis,
why are they not universally found in clini-
cally affected subjects? Perhaps glomerular
deposition of IgG autoantibodies modi-
fies the severity of the disease but is not
itself the “prime mover.” Suzuki et al. have
attempted to address this issue and sug-
gest that the variation in codeposition of
IgG observed in IgA nephropathy might
be due to differences in methods, timing
of renal biopsy, or the sensitivity of the
immunofluorescence microscopy utilized
for the detection of IgG. Alternatively,
there may be a predominance of IgA auto-
antibodies to the abnormally glycosylated
IgAl in some patients with IgA nephropa-
thy. Clearly, further studies will be neces-
sary to sort out this conundrum.
Under-galactosylated IgA1 also tends to
spontaneously aggregate and may bind non-
specifically to constituents of extracellular
matrix (“sticky IgA”) (17). Theoretically, it is
possible that these aberrant IgA1 molecules
deposit as “planted” antigens in glomeruli
and then the circulating IgG autoantibod-
ies react with the predeposited under-galac-
tosylated IgAl. In this formulation, circu-
lating IgA1/IgG immune complexes would
not play a necessary role in disease patho-
genesis. However, there is little doubt that
immune complexes composed of aberrantly
glycosylated IgA1 and IgG autoantibodies
to this abnormal IgA1l molecule as well as
free (uncomplexed) IgG autoantibodies to
the abnormal IgA1 are present in the cir-
culation of subjects with IgA nephropathy
(15). Further, in IgA nephropathy, serum
C3 complement levels are typically normal,
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and extensive glomerular mesangial deposi-
tion of C3 is very common, but prominent
Clq deposition is seldom observed, indi-
cating conspicuous local activation via the
alternate and/or mannose-binding lectin
pathways for complement activation (18).
The subclass of the IgG produced by the
immortalized B cells was IgG1 in the stud-
ies reported by Suzuki et al. (16). Accord-
ing to Aucouturier et al. (19), the IgG1and
IgG3 subclasses are presentin 81% and 63%,
respectively, of renal biopsies showing IgA
nephropathy. This observation provides
good concurrence between the subclass of
IgG autoantibodies from B cells and actual
glomerular deposits. IgG1 antibodies are
known to activate the classical complement
cascade (18). The discrepancy between the
pattern of glomerular complement com-
ponent deposition (prominent C3, scanty
Clq) and the subclass of IgG glomerular
deposition (IgG1and IgG3) deserves some
explanation. Finally, it has also been noted
that apparently healthy individuals (dying
of suicide or trauma or serving as donors
for kidney transplantation) have an appre-
ciable prevalence (4%-16%) of “latent” IgA
deposits in the glomeruli, as determined by
immunofluorescence (20). It is not known
whether these individuals also demon-
strate aberrantly glycosylated IgA1 in these
deposits, but the codeposition of IgG (and
C3 as well) is much less common in these
circumstances than in subjects affected
with clinically apparent IgA nephropathy.
In the studies of Moldoveanu et al. (14)
and Suzuki et al. (16), it is noteworthy that
some control subjects have slightly elevated
serum levels of under-galactosylated IgAl
or an IgG Vy amino acid sequence simi-
lar to the “signature sequence” of the IgG
from patients with IgA nephropathy. A few
control subjects showed binding of IgG to
under-galactosylated IgA1l similar to that
found in patients with IgA nephropathy.
One might speculate that these are the
same individuals that might show “latent”
IgA deposits in their glomeruli.

Conclusions

Despite these cautionary statements, little
doubt exists that the elegant and break-
through studies reported by Suzuki et al.
(7, 16) have brought us dramatically closer
to a comprehensive understanding of the
pathogenesis of IgA nephropathy. One can
only hope that the promise of newer, sen-
sitive and specific, noninvasive diagnostic
tests, better means of monitoring disease
activity, and novel disease-specific treat-
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ments for this disease will quickly ensue
from these cutting-edge investigations. The
hundreds of thousands of patients with
already diagnosed IgA nephropathy and
the many more who will be diagnosed with
this very common disorder in the future
eagerly await these developments.
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Integrin-linked kinase: both Jekyll and Hyde
In rhabdomyosarcoma
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Although the molecular differences between embryonal rhabdomyosarco-
ma (ERMS) and alveolar rhabdomyosarcoma (ARMS) have been extensively
interrogated, effective therapies tailored to a particular rhabdomyosarcoma
subtype have yet to emerge. Patients with ERMS have shown incremental
improvement using current multimodal therapy, but survival rates for meta-
static ARMS remain poor. In this issue of the JCI, Durbin and colleagues
demonstrate that integrin-linked kinase (ILK) acts as a tumor suppressor in
ERMS and as a proto-oncogene in ARMS, and that the opposing functions
of this enzyme are dependent on the JNK1 signaling pathway (see the related
article beginning on page 1558). Their findings suggest that targeting ILK
may represent a focused therapeutic strategy for the treatment of ARMS.
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Rhabdomyosarcoma (RMS) is an aggres-
sive muscle cancer and the most common
soft-tissue sarcoma of childhood (1). A
great paradox lies in the fact that 2 forms of
RMS have remarkably different potentials
for cure. Wherein embryonal RMS (ERMS)
accounts for more than half of RMS cases,
the long-term survival for the metastatic
form of this disease exceeds 40% (2). On the

other hand, alveolar RMS (ARMS) accounts
for one-quarter of RMS cases, but the cure
rate for its metastatic form is 20% or less
(2, 3). Although the Intergroup Rhabdo-
myosarcoma Study Group (IRSG) takes
histological subtype into account in risk
stratification, there is no substantial dif-
ferentiation between the 2 subtypes with
respect to the therapeutic approach, which
consists of surgery, chemotherapy, and radi-
ation (4). Despite encouragement that the
outcome for ERMS appears to be improv-
ing incrementally since the inception of
multimodality therapy, the long-term sur-
vival for metastatic ARMS has been dismal

and largely unchanged for decades (3, 5).

Tumor suppressor at times,
oncogene at other times
Integrin-linked kinase (ILK) is well rec-
ognized as an oncogenic protein and is
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