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Anti-vinculin autoantibodies in systemic sclerosis: a step
toward a novel biomarker?
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Systemic sclerosis (SSc) is an autoimmune systemic vascu-
lopathy that leads to wide-spread organ fibrosis.
Gastrointestinal (GI) involvement in SSc is common and often
results in debilitating symptoms that can lead to malnutrition
and in severe cases dependence on total parenteral nutrition
(TPN). There are multiple causes of GI symptoms in SSc,
including dysfunction of the lower esophageal sphincter
which can lead to chronic gastrointestinal reflux disease
(GERD) and strictures, GI dysbiosis [1] including small intes-
tinal bowel overgrowth (SIBO), food intolerance (e.g., fruc-
tose, lactose) [2, 3], and dysmotility of the GI tract (i.e., esoph-
agus, stomach, small and large bowel). Our understanding of
GI dysbiosis in medicine, and particularly in SSc, is still
evolving, and the relationship between transit abnormalities
and dysbiosis is still poorly understood. While gastric empty-
ing tests are widely available, other more specialized imaging
tests to evaluate for dysmotility throughout the GI tract are
limited in availability and not well-studied in SSc. Serum
biomarkers to diagnose and monitor GI disease in SSc are
lacking, especially biomarkers that can reliably detect early
GI disease activity. In addition, questions remain about how
to identify subgroups at high risk for GI progression and
whether the early application of promotility agents or
immunomodulation prior to the development of progressive
smooth muscle atrophy and GI fibrosis is beneficial for such
patients.

It is well-known that autoantibodies in SSc predict clinical
phenotype [4]. Several studies have implicated anti-neuronal
autoantibodies in SSc GI dysmotility, which are thought to
reflect an immune response directed against the enteric ner-
vous system. Autoantibodies targeting the myenteric plexus

are present in a subset of SSc patients [5], as well as
muscarinic-3 acetylcholine receptor autoantibodies (anti-
M3R) and anti-ganglionic acetylcholine receptor autoanti-
bodies (anti-gAChR) which associate with severe GI involve-
ment [6, 7]. However, these autoantibodies are not present in
all SSc patients with GI disease, and so other autoantibodies
likely remain to be discovered.

Dr. Suliman and colleagues identify autoantibodies
targeting the protein vinculin in a SSc cohort that associate
with GI symptom severity. Vinculin is a cytoplasmic protein
that binds to actin and is involved in cell adhesion. The au-
thors demonstrate that anti-vinculin autoantibody levels are
higher and these autoantibodies are more frequently identified
in a SSc cohort enriched with GI disease compared with a
healthy control population. Anti-vinculin autoantibody levels
also associate with the severity of GI symptoms as measured
by the GI-visual analogue score (GI-VAS).

The presence of anti-vinculin autoantibodies in SSc is con-
sistent with prior studies which have implicated vinculin as an
important regulator of the enteric nervous system. Vinculin is
notably involved in neuronal migration and axon growth, and
vinculin deletion from mouse neocortical neurons results in
attenuation of axon growth in vivo [8]. One study found an
inverse association between anti-vinculin autoantibody titers
and the density of interstitial cells of Cajal (ICC) in the
myenteric plexus of human stomach from patients with gastric
cancer [9]. The primary function of ICC is to serve as the
pacemaker for gut motility by mediating neurotransmission
between the autonomic nervous system and smooth muscle
cells [10], and so the low density of ICC among patients with
anti-vinculin autoantibodies suggests that gastric ICC may be
affected by this aberrant immune response targeting vinculin.
Some patients with SSc have reduced esophageal ICC [11],
although the presence of anti-vinculin autoantibodies among
these patients remains unknown.

Autoantibodies targeting vinculin were first discovered in
irritable bowel syndrome (IBS) [12], a GI dysmotility syn-
drome that is thought to be in part immunologically mediated
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and potentially triggered by gastroenteritis [13]. Anti-vinculin
autoantibodies are specific for IBS compared with inflamma-
tory bowel disease (IBD) [14]. However, the presence of anti-
vinculin autoantibodies in SSc GI disease suggests that these
autoantibodies are not highly specific for IBS, and further
studies are needed to determine if they are present in other
autoimmune GI dysmotility syndromes as well. This finding
also raises questions about the pathogenesis of anti-vinculin
autoantibodies in SSc that warrants further exploration. Data
in IBS suggest that the toxin produced by bacteria that com-
monly causes gastroenteritis and subsequent IBSmay result in
autoantibodies that cross-react with vinculin and impair gut
motility. This mechanism seems less plausible in SSc, which
typically presents with involvement of other organ systems
such as Raynaud’s and is not known to temporally associate
with gastroenteritis, although anecdotally a subset of patients
do attribute their onset of SSc to a preceding flu-like or GI
illness. More work needs to be done to understand if anti-
vinculin autoantibodies are directly pathogenic in SSc or
whether they are simply a marker of GI dysfunction (Fig. 1).

What, if anything, are the clinical implications of the dis-
covery of anti-vinculin autoantibodies for the diagnosis and
management of SSc GI disease? Given that motility testing
used to diagnose SSc GI disease is time-consuming and is
often only offered at specialized centers, a non-invasive serum
biomarker would be a welcome addition to the field.

However, much more work is needed before anti-vinculin
autoantibodies are ready for the clinical setting. In this study
the authors analyzed the relationship between anti-vinculin
autoantibodies and self-reported GI symptoms, which are a
poor outcome measure as GI symptoms are unable to differ-
entiate between the multiple GI pathologies that afflict SSc
patients (e.g., dysmotility, dysbiosis, food intolerances, and
anatomical abnormalities (e.g. esophageal strictures)). Anti-
vinculin autoantibodies may have a role in the clinical setting
if studies can demonstrate that these autoantibodies reliably
distinguish between dysmotility and other GI pathology in
SSc with similar sensitivity and specificity compared with
standard imaging modalities. Furthermore, self-reported GI
symptoms do not help localize the area of GI pathology. For
example, nausea can result from GERD, gastroparesis, or
small or large bowel dysmotility. Future studies using more
specialized tests such as whole-gut transit scintigraphy or mo-
tility capsules [15, 16] are needed to determine if anti-vinculin
autoantibodies can localize the area of GI dysmotility and
therefore help guide treatment decisions. It will also be clini-
cally important to understand whether anti-vinculin autoanti-
bodies are present in early SSc GI disease or whether they
develop as a late SSc GI manifestation. Although controver-
sial, it is possible that early GI disease may be reversible with
immunomodulation or the application of promotility agents.
And lastly, it will be interesting to see if anti-vinculin
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autoantibodies have a role in non-invasively monitoring the
progression of the disease, thus serving as a marker of GI
disease activity. Although important, this is challenging to
study given that histopathology is necessary to distinguish
between GI disease activity and smooth muscle atrophy/
chronic damage.

The authors also show a trend toward more pulmonary
arterial hypertension (PAH) among patients with anti-
vinculin autoantibodies in the vascular-enriched group. This
is an interesting finding given that a subset of SSc patients
with pulmonary hypertension have anti-endothelial cell auto-
antibodies and vinculin has been previously shown to be a
target antigen of these autoantibodies [17]. However, future
studies are needed with a larger patient population to confirm
this association.

In summary, Dr. Suliman and colleagues propose a novel
autoantibody targeting vinculin in SSc that associates with
severe GI symptoms. This finding provides possible insights
into the mechanisms underlying SSc GI dysfunction and
shows some interesting parallels with other immune-based
dysmotility syndromes such as IBS. Further studies are need-
ed to determine the pathogenic relevance of these autoanti-
bodies in SSc and determine whether they have utility in the
clinical setting for the diagnosis and management of SSc.
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