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Increased intestinal production of IL-15 was suggested to stimu-
late the survival and accumulation of normal IEL in active celiac 
disease (CD) and of malignant IEL in refractory celiac disease 
(RCD), a complication of CD and a first common step in the 
development of CD-associated T cell lymphomas. To confirm 
this hypothesis, we have delineated the survival signalling path-
ways induced by IL-15 in CD and RCD IEL and analyzed their 
activation in situ. IEL from patients with active CD and RCD 
expressed increased levels of Bcl-xL but lesser levels of BcL2 
compared to IEL from treated CD and normal individuals. Using 
RCD IEL lines, we observed that Bcl-xL expression correlated 
with IEL survival and was dependent on IL-15 via a pathway 
inhibited by anti-IL15Rβ antibody (but not anti-IL15Rα), by 
JAK3 inhibitor (but not PI3K and ERK inhibitors), by ShRNA 
blocking Stat5 but not Stat3. Increased expression of phospho-
JAK3 and phospho-Stat5 was detected in situ in active CD and 
RCD and was blocked in organ cultures by anti-IL-15 antibody. 
These results indicate that, in CD and RCD, IL-15 drives the 
abnormal survival of IEL by up-regulating Bcl-xL via IL15Rβγ 
and the JAK3/Stat5 pathway. These molecules could be mean-
ingful therapeutic targets in RCD. Keywords: celiac disease, 
refractory coeliac disease, malignant intraepithelial lymphocyte, 
interleukin-15, apoptosis, BcL-xL, JAK3/Stat5.
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It has been suggested that gluten, the celiac disease trigger anti-
gen, is involved in Type-1 Diabetes (T1D) pathogenesis. We 
investigated the T cell mediated reactivity to gluten in the intes-
tinal mucosa of T1D in the presence or absence of CD. Sixteen 
children with T1D were enrolled: of these, five were negative 
for CD-associated autoantibodies (EMA/tTG-IgA), and had a 
normal mucosa histology; six had potential CD (i.e. EMA/tTG-
IgA positive serology and normal intestinal mucosa), and five 
were EMA/tTG-IgA positive and had villous atrophy. Mucosal 
explants were processed for generation of gliadin-specific  
T cell lines (iTCLs), and gliadin-specificity was assessed by both 
IFN-γ-ELISPOT and cell proliferation. No IFN-γ-secreting  

T cells or cell-proliferation to gliadin were observed in iTCLs 
from T1D without CD, neither in the presence of antibod-
ies blocking regulatory T cells. By contrast, five of six iTCLs 
from T1D with potential CD were responsive to gliadin; in the 
remaining patient the gliadin-specific T cells were evident only 
in the presence of neutralizing MoAbs. In conclusion, gliadin-
reactive T cells were detected only in the intestinal mucosa of 
T1D patients that developed an anti-tTG autoimmune response, 
either with active or potential CD. Our data do not support a role 
of adaptive immunity to dietary gluten in T1D pathogenesis.
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Celiac disease (cd) is a small intestinal inflammatory disorder 
that results from abrogation of oral tolerance to gluten peptides. 
We aimed to develop a cd model by experimental interference 
with T cell tolerance to gluten. CD4+ T cell fractions depleted 
of regulatory CD4+CD25+ (Treg) cells were adoptively trans-
ferred into lymphopenic mice, leading to baseline small intes-
tinal inflammation. Rag1-/- recipients of gliadin-presensitized 
CD4+CD45RBlowCD25- effector/memory T cells gained less 
weight and suffered from more severe duodenitis when chal-
lenged with oral gluten than recipients on gluten-free diet, or 
recipients of control-presensitized T cells. This was accompanied 
by deterioration of mucosal histological features characteristic 
of cd, and increased Th1/Th17 cell polarization in the duode-
num and the periphery. Strikingly, change to a gluten-free diet 
led to weight gain, improvement of histological duodenitis, and 
a decrease in duodenal IFNγ and IL-17 transcripts. Moreover,  
B cell-competent nude recipients of gliadin-presensitized effec-
tor/memory T cells produced high levels of serum anti-gliadin 
IgA and IgG1/IgG2c only when challenged with oral gluten. 
We conclude that adoptive transfer of gluten-reactive effector/
memory CD4+ T cells leads to a breach of tolerance to gluten in 
the small intestine. This mouse model should be highly useful 
to study mechanisms of intestinal tolerance to food antigens, 
and cd pathogenesis.
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HLA-DQ genes are the major genetic factor involved in celiac 
disease (CD) susceptibility and HLA molecules are crucial 
in orchestrating an adaptive immune response to gluten, the 
 triggering environmental factor in CD. Yet, HLA-DQ genes can 
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only explain part of the heritability and work by others and us 
has established that at least 15 other genetic loci also contribute 
to CD. Interestingly, the majority of these genes are not unique 
for CD and shared with other (intestinal) inflammatory disor-
ders, including Crohn’s disease and ulcerative colitis. The shared 
genes fall into three major immunological pathways and two 
functional groups. To further clarify the genetic architecture of 
CD we are currently expanding our genome-wide association 
studies to identify more common disease alleles and structural 
variants, and are performing deep-sequencing of functional 
candidate genes from the shared immunological pathways to 
identify rarer disease alleles. For the latter we also include IBD 
patients. Newly identified genes will be mapped onto the known 
pathways to increase our understanding of shared disease patho-
genesis. We have already shown that non-HLA risk factors for 
CD improve the identification of individuals at high risk. We 
will also use the newly identified genes to improve our genetic 
risk model.
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