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The carbohydrate sialic acid is a prominent component of milk 
oligosaccharides. Sialic acid is involved in regulating lymphocyte 
function and acts as docking receptors for viruses, bacteria, and 
toxins. Short sialylated milk oligosaccharides are conserved 
throughout mammals. To address the role of sialylated milk 
oligosaccharides in the development and function of mucosal 
immunity, we have applied a cross-fostering protocol between 
sialyltransferase-deficient and wildtype mice. First, local immu-
nological parameters were monitored at various time points after 
weaning. No changes were observed in sialyltransferase-deficient 
versus cross-fostered mice. However when adult mice were chal-
lenged with dextran sodium sulfate (DSS), wildtype mice devel-
oped colitis whereas sialyltransferase-deficient mice were resistant. 
The susceptibility of wildtype mice to DSS was decreased by feed-
ing with unsialylated milk before weaning. Similarly, the resist-
ance of sialyltransferase-deficient mice to DSS was lowered when 
given wildtype milk. While searching for the factors accounting 
for the resistance towards DSS-induced colitis, we observed that 
feeding with (un)sialylated milk oligosaccharides affected the 
microbial diversity in the gut. We are presently identifying the 
bacterial species unique to wildtype, sialyltransferase-deficient 
and cross-fostered mice. We conclude that sialylated milk oli-
gosaccharides influence the composition of the gut microbiota 
and consequently the susceptibility to DSS-induced colitis.
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Background and Aim: In Helicobacter pylori (H. pylori) infection, 
it is considered that host immune response and bacterial factors 
interact to get various-H. pylori related diseases, such as chronic 
gastritis, peptic ulcer, gastric cancer and MALT lymphoma. As 
bacterial factors, CagA protein is the most assessed effector 
molecule in cag patogenicity island of H. pylori. We addressed 
how CagA protein affect the host immune system. Methods and 
Results: We infected wild type H. pylori (ATCC43504, cagA pos-
itive strain) or cagA deficient strains to bone marrow derived 
dendritic cells (BMDCs). After infection, TNFa, IL-10 and IL-12 
were measured by RealTime PCR and ELISA. The levels of TNFa 
and IL12 were higher, and the level of IL10 was lower in wild type 
compared with cagA deficient H. pylori infection. MHC class2 
and CD86 were more strongly expressed in wild type more than 
in cagA deficient H. pylori infection. These results indicated that 
the infection of cagA positive H. pylori suppressed host immune 
response. Next, we used BMDCs from cagA transgenic mice 

(cagA Tg). BMDCs from wild type or cagA Tg mice were stimu-
lated with LPS. The levels of TNFa and IL12 were higher, and 
the level of IL10 was lower in BMDCs from wild type compared 
with those from cagA Tg mice. Next, BMDCs from wild type 
mice or cagA Tg mice were cocultured with naïve OVA specific 
CD4+ T cells and OVA peptide, and then IFNg, IL10 and IL4 
were measured. The level of IFNg was lower and the level of IL10 
was higher in CD4+ Tcells cocultured with BMDCs from cagA 
Tg mice. Conclusion: Our results revealed that CagA regulated 
the function of dendritic cells. It was considered that cagA posi-
tive H. pylori reduced host immune response and enabled their 
chronic colonizations in stomach.
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Microbiota-induced cytokine responses participate in gut homeos-
tasis, but the cytokine balance at steady-state and the role of indi-
vidual bacterial species in setting the balance remains elusive. Using 
gnotobiotic mouse models, we provide the first systematic analysis 
of the role of microbiota in the induction of cytokine responses 
in the normal intestine. Intestinal colonization by a whole mouse 
microbiota orchestrated a broad spectrum of pro-inflammatory 
(TH1, TH17) and regulatory T cell responses most prominent in 
the ileum. Unexpectedly, most tested complex microbiota (from 
mouse and human origin) and individual bacteria failed to stim-
ulate any cytokine responses despite their capacity to promote 
IgA secretion. The cytokine-inducing function was restricted to 
non-culturable host-specific species, the prototype of which is the 
Clostridia-related Segmented Filamentous Bacterium, and colo-
nization with this bacterial species recapitulated the coordinated 
maturation of T cell responses induced by the whole mouse micro-
biota. Our study demonstrates the non-redundant role of micro-
biota members in the regulation of gut immune homeostasis.
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The gastrointestinal (GI) tract is constantly exposed to a huge 
number and a wide variety of environmental antigens including 
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bacteria and food products. The host mucosal immune system 
produce both naturally occurring and acquired mucosal anti-
bodies (Abs) such as secretory IgA to prevent the adherence 
of gut bacteria to epithelial cells and their subsequent invasion 
into deeper mucosal and systemic lymphoid tissues. However, 
the nature of this mutualism is still not well understood because 
more than 90 % of the GI microbes have not been cultured. Here 
we report that opportunistic bacteria, mostly Alcaligenes spp., 
specifically inhabit the gut-associated lymphoid tissues (GALT), 
namely Peyer’s patches (PPs) and isolated lymphoid follicles, of 
naive, specific-pathogen-free but not germ-free mice. Further, 
Alcaligenes-ingested PP-DCs migrate into mesenteric lymph 
nodes but not spleen. Consistent with these results, antigen- 
specific Ab responses are induced in the mucosal but not sys-
temic compartment. In the absence of antigen-specific mucosal 
Abs, the presence of Alcaligenes in GALT was greatly dimin-
ished. Thus, Alcaligenes uniquely inhabits GALT by inducing 
antigen-specific mucosal Ab production.
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