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Several hundreds of indigenous bacterial species reside in the gut, and have influence on the devel-
opment of intestinal mucosal functions including the immune system. Chloroform-resistant microbiota
(spore-forming bacteria) is responsible for the development of the gut immune system among whole con-
ventional microbiota. In addition, clostridia and segmented filamentous bacteria (SFB) play differential
roles in maturation of immunological characteristics in the large intestine and the small intestine, respec-
tively. SFB are indigenous bacteria which tightly adhere to the epithelial cell surface of the small
Intestines in numerous species of animals.

Intestinal colonization with SFB is known to promote development of Peyer’s patch, IgA secretion,
the recruitment of intraepithelial lymphocytes (IEL) and expression of MHC class II molecules on epithe-
lial cells. Recent study revealed that SFB also induced intestinal Th17 cells, which have significant roles
in antibacterial defense and autoimmune disease. For examples, SFB colonization enhanced resistance
to the intestinal pathogen Citrobacter rodentium. SEB monocolonized mice was highly susceptible to
experimental autoimmune encephalomyelitis (EAE) symptoms compared with germfree mice.

Mouse-derived SFB (mSFB) and rat-derived SFB (rSFB) promote IEL recruitment and IgA-secretion
as well as adhere tightly to epithelium of the ileum in mSFB-monocolonized mice and rSFB-monocolo-
nized rats, respectively. rSFB can also colonize the intestine of germfree mice, but neither affect the
development of immunological characteristics of mice such as IELs and IgA-producing cells nor adhere
to the epithelium in the ileum. After challenging mSFB into rSFB-formerly monocolonized mice, mSFB
overwhelmed rSFB and induced development of immune system. These results suggest that SFB have
an impact on mucosal immune function probably through adhesion to the epithelium host-specifically.

mSFB and rSFB have not been successfully cultured in vitro and these characteristics remain obscure,
although the existence of SFB has been recognized for more than 100 years. The genome size of rSFB
1s approx. 1.6 Mbp, intermediate size between free-living bacteria and obligate symbionts. Phylogenetic
tree from 16S rDNA sequence divergence of SFB derived from several kinds of host animals reflects
the phylogeny of host animals, suggesting the possibility of the co-evolution of SFB and their host ani-
mals. It is interesting to hypothesize such relationship in human intestine.



