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In sarcoidosis, do microbes induce autoreactive T-cells by antigen mimicry? http://ow.ly/Ux0cR

Pulmonary sarcoidosis is a systemic granulomatous disease of unknown origin characterised by an increase
in immune cells in the lower respiratory tract, mainly macrophages and CD4+ T-cells. These cells bear
signs of regular activation by a nominal antigen, and release cytokines and chemokines shaping and
driving the disease progression [1].

The nature of the activating antigen, however, has been an enigma over decades of sarcoidosis research.
The histological similarities between sarcoidosis and tuberculosis, and the usefulness of tuberculin
preparations in the Mendel-Mantoux test, led to the search for an antigen-containing extract, and in the
middle of the last century, the first “antigen” was isolated from the spleen cells of patients suffering from
sarcoidosis, assuming that these cells contain the active principle inducing the disease [2–4]. However,
although this preparation induces granuloma in sarcoidosis patients and has been analysed by different
methods [5–7], the nature and origin of the active principle could not yet be identified.

However, in the beginning of this century, the paradigm of sarcoidosis as a “disease of unknown origin”
was weakened when bacterial DNA was identified in sarcoidosis lesions [8, 9]. The results presented by
these authors suggest that microorganisms such as propionibacteria and mycobacteria are either the cause
or at least an important cofactor in the pathogenesis of sarcoidosis.

In this issue of the European Respiratory Journal, GRUNEWALD et al. [10] from Sweden add a new
immunopathogenetic concept of sarcoidosis: they present evidence that the major histocompatibility
complex (MHC) class II molecules on antigen-presenting cells contain an autoantigen that is recognised by
the T-cell receptor (TCR) of the responding T-cells of sarcoidosis patients leading to their clonal expansion.
This observation is a result of the long-lasting work of this group at the Karolinska Institut (Stockholm,
Sweden) on the role of interactions between MHC-II and TCR in sarcoidosis. The authors were able to
demonstrate that there are strong associations of MHC-II alleles and TCR subfamilies with the clinical
course of sarcoidosis [11–14]. The second basis of this manuscript is the groundbreaking finding that the
peptides fitting in this MHC-II groove could be self antigens with properties of autoantigens [15]. It is of
interest that most of the peptides in those MHC-II grooves derive from common proteins like β-actin,
haemoglobins, macroglobulins or vimentin. Interestingly, vimentin-derived peptides may serve as antigens
and activate T-cells from sarcoidosis patients [16]. The current study describes that T-cells bearing the TCR
Vα2.3/Vβ22 chains accumulate in the lung of human leukocyte antigen (HLA)-DRB1*03+ patients with
Löfgren syndrome. These cells show a higher expression of the early activation marker CD69 and a lower
expression of CD27, a member of the tumour necrosis factor (TNF) receptor superfamily that is lost during
prolonged activation, indicating that these cells have been repeatedly activated. In aggregate, they show that
HLA-DRB1*03 presents an antigen to TCR Vα2.3+/Vβ22+ T-cells. Moreover, from in silico modelling of
the antigen-presenting groove, they predict that vimentin-derived molecules serve as a sarcoid antigen.
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This work has several implications and raises numerous questions. First of all, the current and the
preceding publications of the Karolinska group demonstrate an autoantigenic component in the
pathogenesis of sarcoidosis. However, the current report involves only patients with Löfgren syndrome and
its relevance for non-Löfgren patients is not yet clear; other autoantigens might be presented in those
cases. It is of interest that the HLA-DRB1*03 allele is associated with good prognosis in sarcoidosis, i.e. a
low rate of extrapulmonary manifestations and a remission within 2 years [17]. Although this allele is
regarded as protective, seemingly in conjunction with Vα2.3+/Vβ22+ T-cells, this allele presents antigen in
a way which leads to effective T-cell stimulation with consecutive antigen clearance. Vα2.3+/Vβ22+ T-cells
accumulate in the lung during active, antigen-clearing disease, but cease to do so during clinical
improvement [18]. Thus, this combination results in a successful immune response with final elimination
of the antigen and restitutio ad integrum.

Unfortunately, there is only limited information on the reactivity of T-cells from Löfgren and non-Löfgren
patients regarding the infection hypothesis (Propionibacterium acnes, mycobacteria, Mycobacterium
tuberculosis catalase–peroxidase (mKatG), etc.). The authors found in an earlier work that mKatG
stimulation of T-cells from patients with Löfgren syndrome react with a strong simultaneous release of
TNF and interferon (IFN)-γ, whereas non-Löfgren patients’ T-cells responded only with the release of
IFN-γ [19]. Once more, TCR Vα2.3 T-cells react more strongly to the antigen than T-cells bearing other
TCR subfamilies. It seems that at least in Swedish sarcoidosis patients, this TCR subfamily is a driver of
acute sarcoidosis. Can this concept integrate the finding of a sarcoid immune response against different
antigens like vimentin or mKatG? The authors hypothesise that vimentin might be recognised by
“molecular mimicry”, i.e. that vimentin resembles the molecular structure of a microbial antigen (possibly
mKatG) and reactive T-cells might cross-react to a vimentin self antigen. In fact, molecular mimicry
indeed plays a role in several autoimmune or autoaggressive diseases [20]. Thus, the work presented here
might give an explanation why we do see reactivity against bacterial antigens despite the fact that these
microorganisms are no longer present.

There might also be a link to the genetic background of the patients. Autoantigens may derive from
misfolded proteins that are insufficiently cleared. It could be demonstrated that single-nucleotide
polymorphisms in the OS9 [21] and RAB23 [22] genes are associated with an increased risk of sarcoidosis.
Both genes are assumed to be involved in the regulation of the degradation of misfolded proteins or the
generation of autophagosomes. Thus, it can be assumed that a genetically caused malfunction of these
proteins results in an increased occurrence of potential autoantigens.

Assuming that molecular mimicry is a mechanism driving T-cell activation into an autoimmune pathway
in Löfgren syndrome, the fact that this disease is self-limiting is astonishing. Most of the autoimmune
disorders are progressing diseases; however, as noted by the authors, there are also examples of
self-limitation in diseases with an autoimmune pathogenesis. Possibly the antigen itself plays a decisive
role. Vimentin is a protein in the cytoskeleton of mesenchymal cells like fibroblasts and endothelial cells.
Thus, it should be available for T-cell stimulation by antigen-presenting cells only during necrotic loss of
cells of mesenchymal origin. Immunological antigen clearance would, in this case, limit the autoantigenic
pathway in sarcoidosis.

In summary, the study presented by GRUNEWALD et al. [10] introduces a new concept in sarcoidosis research
and may pave the way for an understanding of sarcoidosis as a mimicry-driven autoaggressive disorder.
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