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Fig. 2. Western blot analysis of sera 
derived from APECED patients and 
controls showed increased numbers 
of autoantibodies against intestinal 
antigens in the former. Representative 
images from two patients from each 
group are shown.

Fig. 3. Distinct immunophenotypes of 
stromal cell populations present in lymph 
nodes revealed by staining with gp38 and 
CD31 surface antigens.

Fig. 4. A new model of TCR triggering 
incorporates ‘heavy’ DRMs as a structurally 
and functionally important component of 
cellular membranes. For detail see (4,5).
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The main theme of our research is the understanding of the 
mechanisms guiding the process of central and peripheral 
tolerance. Specifically, our research is focused on the 
contribution of cellular and molecular factors to the onset and 
maintenance of diabetes (1,2). In collaboration with clinical 
laboratories we were able to demonstrate increased levels of 
myeloid α-defensin expression in the capillary blood of recently 
diagnosed patients with diabetes (3). We have extended 
these analyses to the question related to the physiological 
role of enteric α-defensin production in the thymus and the 
maintenance of central tolerance in the small intestine. We 
showed that these molecules expressed by Paneth cells in the 
crypts of the small intestine are also expressed by a sizable 
fraction of medullary thymic epithelial cells (mTECs) (Fig. 1), 
where their expression is dependent on the AIRE transcription 
regulator. The immunological consequences of defective enteric 
α-defensin expression in the thymus were confirmed by the 
presence of anti-HD5 autoantibodies in the sera of APECED 
patients deficient in AIRE function. This seropositivity highly 
correlated with the clinical manifestation of idiopathic diarrhea. 
In addition, we demonstrated a strong correlation between the 
severity of intestinal damage and the multiplicity of intestinal 
immunoreactivities in the serum of APECED patients (Fig. 2). 
As GI symptoms and their underlying pathogenesis in APECED 
patients are still poorly understood, these findings provide new 
insight into the process of maintenance of central tolerance 
in the small intestine (manuscript submitted). In addition, we 

have started to characterize functionally distinct stromal cell 
populations present in lymph nodes (Fig.3).
We are also very interested in the expression pattern of Toll-like 
receptors and other TIR domain-containing immune-related 
proteins during the early mammalian embryogenesis. Data 
accumulated so far point to the spatially and temporarily strictly 
regulated expression of these receptors. Surprisingly, Toll-
like receptor 2 seems to be a suitable surface marker which 
allows tracking the earliest haematopoietic progenitors in a 
precirculation embryo (manuscript submitted).
 We also continue in our effort to understand the very early 
biochemical events leading to the activation of T cells. The 
main goal of this line of research is the characterization of the 
molecular mechanism and its structural elements underpinning 
the recruitment of Lck and other signalling molecules to lipid 
rafts. Interestingly, we showed that a small pool of kinase active 
Lck in primary naive CD4+ T cell is maintained in a special type of 
lipid microdomains, called  ’heavy lipid rafts’ (4,5)(Fig. 4).

Fig. 1. Confocal immunofluorescence images of enteric defensin-positive thymic stromal cell 
(ED5, green) interacting with a thymocyte. The cells were co-stained with AIRE (yellow) and 
MHCII (red). Nuclei are stained by DAPI (blue). White bar represents 5-μm scale.
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