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1.   Innate lymphoid cells govern intestinal epithe-
lial α1, 2-fucosylation
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α1, 2-fucosyl linkages located to terminal carbohy-
drate moiety expressed on intestinal epithelial cells is 
catalyzed by fucosyltransferase 2 (Fut2). Epithelial 
α1, 2-fucose is one of the symbiotic factors that medi-

ate host–microbiota interaction. For example, epithe-
lial α1, 2-fucose is utilized as a dietary carbohydrate 
by various symbiotic bacteria such as Bacteroides. 
Therefore, disruption of Fut2 leads to dysbiosis both 
in mice and humans and predisposed to the develop-
ment of inflammatory diseases such as Crohn’s dis-
ease. Despite the importance of intestinal and system-
ic homeostasis, the molecular and cellular mechanisms 
of the induction of epithelial Fut2, and subsequent α1, 
2-fucosylation remains unknown. We found that 
group 3 innate lymphoid cells (ILC3) are critical in-
ducers of intestinal epithelial Fut2 expression and fu-
cosylation that is mediated by the production of inter-
leukin 22 and lymphotoxin from ILC3 in a commensal 
bacteria–dependent and -independent manner, re-
spectively. Fut2-deficient mice are susceptible to the 
infection by pathogenic microorganisms. These data 
unveil a novel function of ILC3 in creating the appro-
priate symbiotic environment and protective plat-
form against pathogenic microorganisms through 
regulating the epithelial α1, 2-fucosylation.
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The gastrointestinal tract is a unique organ that is constitutively exposed by various 
antigens, including commensal microbiota. In order to create a symbiotic 
environment for non-pathogenic luminal microorganisms, epithelial cells (ECs) and 
immune cel ls  cooperat ive ly  establ ish homeostas is  of  the in test ina l 
microenvironment. We aim to identify the mechanisms of epithelial α1, 
2-fucosylation, one of the symbiotic factors between host and microbiota, and 
uncover the role of ECs-immune cell network in the establishment of intestinal 
homeostasis. We also aim to understand host-microbe as well as microbe-microbe 
interaction in the gut.
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Intestinal epithelial cells are the first line of de-
fense against infection by pathogenic microorgan-
isms. Candida albicans are one of the commensal fungi 
reside in the mucosal surface including the gastroin-
testinal tract. However, C. albicans also have been re-
ported to exert pathogenic effects in the immunocom-
promised host and expand to the systemic 
compartments, which is called invasive candidiasis. 

Invasive candidiasis triggered by C. albicans coloniza-
tion in the gut is one of the serious infectious diseases 
in the world. So far, it is unclear what kind of factors 
which regulate C. albicans colonization in the gut. To 
investigate this, we focused on the role of commensal 
bacteria against colonization by C. albicans. We found 
that germfree and several antibiotic-treated mice al-
low colonization of C. albicans in the gut. Further-
more, oral administration of feces isolated from nor-
mal mice excluded C. albicans from the gut. This data 
suggests that commensal bacteria prevent the coloni-
zation of C. albicans in the gut, and commensal bacte-
ria may be a useful therapeutic target for protection 
against C. albicans infection.

Journals (Refereed)

1.  Yahiro, K., Ogura, K., Goto, Y., Iyoda, S., Kobayas-
hi, T., Takeuchi, H., Ohnishi, M., and Moss, J. Subti-
lase cytotoxin induces a novel form of Lipocalin 2, 
which promotes Shiga-toxigenic Escherichia coli 
survival. Sci Rep. 10:18943, 2020

2.  Nagao-Kitamoto, H., Leslie, J. L., Kitamoto, S., Jin, 
C., Thomsson, K. A., Gilliland, III M.G., Kuffa, P., 
Goto, Y., Jenq, R.R., Ishii, C., Hirayama, A., Seekatz, 
A. M., Martens, E. C. , Eaton, K. A., Kao, J. Y., Fuku-
da, S., Higgins, P. D. R., Karlsson, N., Young, V. B., 
and Kamada, N. Interleukin-22-mediated host gly-
cosylation prevents Clostridium difficile infection 

by modulating the metabolic activity of the gut mi-
crobiota. Nat Med. 26: 608-617, 2020

3.  Takahashi, I., Hosomi, K., Nagatake, T., Tobou, H., 
Yamamoto, D., Hayashi, I., Kurashima, Y., Sato, S., 
Shibata, N., Goto, Y., Maruyama, F., Nakagawa, I., 
Kuwae, A., Abe, A., Kunisawa, J., and Kiyono, H. 
Persistent colonization of non-lymphoid tissue-res-
ident macrophages by Stenotrophomonas 
maltophilia. Int Immunol. 32, 133-141, 2020

4.  後藤　義幸. 重症病態における腸内細菌叢と免疫系
のかかわり. ICUとCCU. 44(7), 415-419, 2020

09国際粘膜ワクチン開発研究センター_sk.indd   16809国際粘膜ワクチン開発研究センター_sk.indd   168 2021/05/10   13:21:162021/05/10   13:21:16


	00Preface_sk
	目次・扉_sk
	01感染・免疫部門_sk
	02癌・細胞増殖部門_sk
	03基礎医科学部門_sk
	04ヒトゲノム解析センター_sk
	05システム疾患モデル研究センター_sk
	06先端医療研究センター_sk
	07幹細胞治療研究センター_sk
	08感染症国際研究センター_sk
	09国際粘膜ワクチン開発研究センター_sk
	10ヘルスインテリジェンスセンター_sk
	11分子遺伝医学分野_sk
	12先進動物ゲノム研究分野_sk
	13奄美病害動物研究施設_sk
	14疾患プロテオミクスラボラトリー_sk
	15アジア感染症研究拠点_sk
	16遺伝子解析施設（フロンティア研究領域）_sk
	17附属病院_sk
	18東京大学特任教授部門_sk
	19寄付研究部門_sk
	20所長オフィス_sk
	22_sk
	奥付_sk



