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(1) Treg FHEM: 17 Hkke h 27 0 X R U 27 LADOWFSE

1-1) Treg #FEM: 17 HEED characterization : K57 /L— 712 L - T 17 WREKIZCOWTEREED S
J MR EAT o T2,

1-2) Treg AIE % 758 5 M B RE(T 0+ ORE « 17 BERIT R Z 2 < EA L, REIZV—7
DHFFEIZ L - T, £ 6 Treg MIFHEIZEEE L TV % alREMED I RIE STz,

1-1) Honda, Morita and Ohshima groups identified 17 human associated regulatory T (Treg) cell-
inducing bacteria. Oshima group sequenced the genomes of 17 strains and obtained complete genome
sequences of the 17 strains.

1-2) Based on sequences of the genome and metabolomics analysis, Honda group found that some of
them were high producers for secondary bile acids. These results led the possibility that secondary

bile acids might contribute to the induction of Treg cells.

(2) Th17 MfFREME e b AP ORF5E

2-1) B AL MIEIZ LD Th1THBEOD T A D= A LD~ T A2 7 A MlEHHWET » b
B A MR Z G 5 2 & T Th17 Ml EICIE EEA~OBEBLERAIRTH D Z &Ny
Mo TE, BZ7 AV Ml & L OMABEROREBEZFEMIIHRE L, 77T OFMERNEETH
HENDNST,

2-2) Th17 #%E M e MBNAIERED characterization : AW 7 /L—7 LW 7 L —713LFT, & Mg
WA 22D Th17 Ml A58 T 21065 5 20 FRZHBE L7z, KREZL—7723 20 WKRO T L
WLEAT 2T,

2-1) We identified segmented filamentous bacteria (SFB) were strong inducers for intestinal Th17
cells. SFB indigenous to mice (M-SFB) and rats (R-SFB) are genetically distinct host-specific
members of the gut microbiota. Upon monocolonization of germ-free mice or rats, M-SFB and R-SFB
showed host-specific adhesion to epithelial cells of the small intestine, accompanied by host-specific
induction of Th17 cells. Therefore, it was likely that epithelial adhesion was the key events for SFB-
mediated TH17 induction. We further examined the mechanisms and found that SFB-mediated
adhesion induced actin cytoskeleton re-organization in epithelial cells, which led to induction of
inflammatory molecules in epithelial cells and contributed to induction of TH17 cells.

2-2) Honda and Morita groups succeded in isolation of 20 human-derived bacterial strains capable
of inducing interleukin 17-producing CD4 T cells (Th17 cells). Oshima group sequenced the genomes
of the 20 strains.
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3-1) Th1 MR FHE R B 2878 MERR R O EIZIL, BB 23V C Thl Mifa 2R < FFET 21ERR &
HEFENEET S, AW - A A—TF13, 7 a— i BEERY 75, Thl Al @ fE &
L C Klebsiella pneumoniae #RIE L=, KRETZN—TIN, D5 ) Mgz iTolz, 5612, K
pneumoniae FH 7)Y, EEEORIEVEGE R EBIHEN W ERFTT 7D, A X T ) AT — 2 _X— A%
Hri, RIEMGRE S A RICBEEMEDNH L FNH SN o7,

3-2)A X2 —7xznr -y (IFN-y) PEA CDS Btk T MiEaEE 2 B D%t

IFN-y#E4E CDS8 Bk T MlEsFEE OFRE: ~ v A& IFN-yiEA CD8 Pk T MiflaA k1% < 17
EL HOZN OGN BE~ 7 ATHET 2 2 L2 A L, AH 7 v—713 8 MBEIZHEET 2 IFNy*
CD8* T #IuFA S S & R ESEET 5720, 516 ADBERT T 47 (A~F) MhoBEy 7%
xR~ D A ZHE L, £0 CD8+T Mlah S & it L7z, ZOfER. R —BELZ&E L~
7 A KT IFNy* CD8* T Ml 3 FH I < FFE SN D FR Do, SHICKEIZ/NV—TIZ L HHE#ED
= VAT E AR I N—TNC KD ) S A — b U AMERIZ Lo T B E# 5~ 7 A5 IIFNy+
CD8* T Mifi 2 /1 IZ75E T X 5 21 Bk Z BEREE Lz,

3-1) TH1 cell inducing bacteria: Honda and Morita groups searched for T cell stimulatory bacterial
species colonizing in the human oral cavity. For this purpose, saliva samples were obtained from
patients with CD, and inoculated into germ-free (GF) mice. A saliva sample from one CD patient
induced a marked accumulation of TH1 cells in the colonic lamina propria of the inoculated mice. To
isolate Th1 cell-inducing bacterial strains, we cultured cecal contents from the mice inoculated with
the CD patient saliva and succeeded in identification of Klebsiella pneumoniae strain that turned
out to be the major driver for the Th1 cell induction by the gnotobiotic mouse experiments.

To examine whether the colonization with K. pneumoniae correlated with inflammatory bowel
diseases (IBD), we mined the gut microbiome metagenomics databases. We found that intestinal

colonization with K. pneumoniae was significantly associated with the development of IBD.

3-2) IFNy* CD8* T cell-inducing bacteria: Honda group first identified that IFNy* CD8* T cells are
more abundantly present in the intestinal lamina propria than in other organs in specific pathogen
free (SPF) mice. The intestinal lamina propria of germ-free (GF) mice was deficient in such T cells
as compared to SPF mice, and transfer of fecal matter from SPF mice into GF mice was sufficient to
induce IFNy* CD8* T cells, suggesting commensal bacteria-mediated of IFNy+ CD8* T cells. From a
translational perspective, we searched for human-associated bacteria that can induce IFNy* CD8+ T
cells by the gnotobiotic technique. We obtained stool samples from six Japanese healthy volunteers.
The stool samples were orally inoculated into GF mice housed in separate gnotobiotic isolators. After
3 weeks, we examined IFNy* cells among colonic CD8 T cells. We found that sample B was the
highest inducer for IFNy+ CD8* T population. From the group of sample B treated mice, we isolated
and selected 21 strains had strong and sufficient ability to induce IFNy* CD8* T cells in the colon

when inoculated into GF mice.
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