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Celiac disease (CD) is an immune-mediated enteropathy triggered by the ingestion of gluten in genetically 
susceptible individuals. Environmental and genetic factors contribute to the pathogenesis of CD.  
Gluten, the major protein component of wheat, rye and barley, is the main environmental factor. Gluten 
proteins provoke the disease as the high proline content of gluten is relatively resistant to proteolytic digestion 
in the intestinal tract with consequent abnormal immune response in susceptible individuals1. The most 
consistent genetic component depends on the presence of HLA-DQ2 and HLA-DQ8, which are necessary but 
not sufficient to develop CD. Fewer than 10% of those individuals with an increased genetic susceptibility 
develop clinical disease and most of them only many years after the first gluten exposure2. 
 
The involvement of intestinal colonization in the maturation of immune responses is well characterized in 
animal models, showing that both the intestinal associated immune system and systemic immunity mature on 
stimulation by the intestinal microbiota3.  Little is known about the potential role of the microbiota in CD. 
Compared to healthy individuals, CD patients seem to be characterized by a different composition of the gut 
microbiota and a significantly higher number of Gram-negative and potentially proinflammatory bacteria was 
found to be associated with the symptomatic presentation of CD. The unbalanced microbiota in children with 
untreated CD  seems only partially be restored after long term treatment with a gluten free diet4-9.  Whether 
these microbial associations are pathogenic or an effect of CD remains to be clarified, since there are only few 
information about the microbiota contribution to the disease development.  

Describe the colonization pattern of  HLA DQ2/DQ8  positive infants at risk of CD and identify 
microbiota alterations as predictive marks of gluten tolerance loss. 

• Stool samples were collected at 7, 30 days and 6, 8, 10, 12, 18 and 24 months of age 
• DNA extraction 
• 16sRNA amplification and 454 pyrosequencing of barcoded 16s rRNA genes 
• Quantitative PCR assay from total bacteria and Bacteroidetes spp. 
• NMR spectometry analysis of fecal samples 
• CD serology (AGA IgG Ab, AGA IgA Ab, tTG IgA Ab, tTG IgG Ab, EMA IgA Ab, Total IgA) 
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RESULTS 
 

Phylum level comparisons reveal the striking low levels of Bacteriodetes, which are present at less 
than 1% in all samples (Figure 1). 

In not at-risk children Bacteroidetes do colonize and establish in the GI in the first year of life10. 

At the phylum level, GI microbial communities appears somewhat stable over time. 

Communities are dominated by Firmicutes  and Actinobacteria. 

 
Genus level comparison 

Genus level comparisons reveal that genera belonging to the phylum Firmicutes  (Streptococcus 
sp., Lachnospira, Erysipetotrichae, Lactobacillus) are the most predominants, but not equally 
distributed in each of the subjects (Figure 2). 

Like in not at-risk children Enterococcus, Streptococcus and Staphylococcus colonize earlier, but 
Streptococcus can still be dominant at 18 months. 

At the genus level, GI microbial communities do not appear to be stable over time, after 18 
months, most of the communities do not look like that of not at-risk children. 

High level of inter-individual variation, but also high level of variation between each time point 
within a subject (Figure 2). 

 
Phylum level comparison 

Pan qPCR  
the overall density of bacteria in each sample shows a total number of rRNA genes 
copies in the range of 109 to 1010/g stool. 
 

Bateroidetes qPCR 
the specific real-time quantitative PCR assay confirms a low count of Bacteroidetes (in 
the range 102-107/g stool). 

 
Quantitative PCR assay 

The GI microbiota of CD at-risk infants appears to be different than that of non-predisposed 
children. The colonization process is very dynamics, with high degree of inter-subjects 
variation over time.  
 
Unlike non-predisposed children, the GI microbiota of CD at-risk infants does not stabilized 
towards an adult-like microbiota. Members of the phylum Bacteroidetes are absent from the 
GI microbiota up to 24 months, while they are predominant in non-predisposed children. 

CONCLUSIONS 
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Despite the GI microbial communities do not appear to be stable over time and no difference 
is detectable in the two groups in the microbial community composition, the Principal 
Component Analysis (PCA) plot of NMR spectometry  shows  a similar spectrum in three 
group B babies. (Figure 3)  
The metabolites analysis shows  a conserved  microbial  function and  a clustering by time 
points. 

NMR spectometry analysis of fecal samples 
 

Figure 1 

 
Figure 2 

 
Figure 3 

Principal Component Analysis (PCA) plot of NMR 
spectometry in three group B subjects  


