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Abstract

RERBAAEEOEESEHATFTHY . ERICHABCEAFLRVERLE EEICHBNHEEELY
BRAZHRDD, BHARCELDZA(TOREZEXR, EX2WBEZE ONVNVARAZERTR L
T, ThilROD{LFEEZTSBNMEBEREORRNIBRZ LRI EER L, BUHICHABOYTIA
CIERREFBCE 2RV BRABAIN-9IGZERE B, NAITIROTHhRZEFETL 1. TOER
AIN-O3GERF TIFCE2BRFEC LB L THEEF(CTHhMRXGCBMRANEIE. Bt ICHIL, X
ER D HEIGAR EAIN-O3GERFE TR CE2EREDI1BBREICE TR L 2, £1AIN-93GER
HICH T3 ThlilEPGCBMR DR/ MEEuHe LR L T, MHRENM/NA TR TEETSH
oo RIZCE2ICEAENBEMBNS 5, PMREM/NA TILRTHARKOEFICF ST 2 Ersl
ERBELILECSD, AIN-9SGICKEMZRML =B TCE2ERF & BREICE TThAlE X GCBHH
ROBEEE, EEFIQABHNBEL Iz, ULOBERL SKEBHFThHERODILFEFEZNLTE
BHMEIGAELEFTEZITS N TRRE NI,

REBOERICIZTHHMBROBMEARI NS LAORBZZIBEOHEXOERRETELEN
FrrtlEhiz. ChSFNORBEFNOBRIMPAEHRERBR THHEMNICHEMNL TV BAM
BZFEEH BT L &R, Muribaculum intestinale & Lactobacillus reuteri® 28 % Tth#ll i3 35 E 41
BORERMEL L, ChO2BZBRANVAILEBE L/ MNNAF—RMITAONAITILIRTIE,
EBENVAELERLU TThillZPGCBMREN &S, BEET ML, EEFIGARTIEML I, &
5|CGCBiifRNEE., B EMEHIgAE. M. intestinale& L. reuteriZ N ENEED / KNN1 F— K~
NIOAEHBUTE2BED/ MNNAFA—KMYIJATERICEWMEZRLEECEA S, CO2ENH
BL TTth-GCBHIRRISEZIBE L TLWB N RRE iz,

Diet is an important modifier of the gut microbiota, and indeed the gut microbiota begins to mature
with the feeding of solid food during weaning. We thought that by feeding different types of diets
during weaning and creating mice with different microbiota composition, it would be easier to
search for the gut microbiota that induces Tth cell differentiation. First, we fed the weaned mice
with a non-purified diet CE-2 and purified diet AIN-93G and analyzed Peyer's patches of Tfh, GCB
cells. The results showed that the number and percentage of Tth cells and GCB cells were
significantly decreased in the AIN-93G-fed group compared to the CE-2-fed group, and the amount
of secretory IgA in the feces of the AIN-93G-fed group was about 1/3 that of the CE-2-fed group.
The decrease in Tth cells and GCB cells in the AIN-93G-fed group was more pronounced in the
distal Peyer's patches of the small intestine than in the proximal small intestine. Next, we searched
for raw materials contained in CE-2 that contribute to the maintenance of the number of Tfh cells in
the distal Peyer's patches of the small intestine and found that the number and percentage of Tth
and GCB cells and the amount of IgA in feces recovered in the group fed AIN-93G plus soybean
flour to the same level as the CE-2 fed group. These results suggest that soybean flour induces
high-affinity IgA production via induction of Tfh cell differentiation.

The increase in Tfh cells induced by soybean flour feeding was canceled by single-dose
administration of three antimicrobial agents with different spectrums. Based on an integrated
analysis of the sensitivity to these three antimicrobial agents and the intestinal bacteria
characteristically increased in the soybean flour feeding group, two bacteria, Muribaculum
intestinale and Lactobacillus reuteri, were selected as candidates for Tth cell-inducing bacteria. In
the Peyer's patches of gnotobiotic mice in which these two bacteria were established in germ-free
mice, the percentage and number of Tth cells and GCB cells were increased, as well as the
amount of IgA in the feces, compared to germ-free mice. Furthermore, the percentage and number
of GCB cells and fecal IgA were significantly higher in the two-bacteria gnotobiotic mice than in the
single-bacteria gnotobiotic mice, suggesting that the two bacteria cooperate to enhance the Tth-
GCB cell response.
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Soybean flour-derived factors enhance high-affinity IgA antibodies against commensal microbiota
1. HREREBEOHE
BEIFEAMBEZROEELBMHEATFCHY . REICHAPICEFXBOERE EHIHEAMBRSRAZIRD D, B
HICER 291 TOREEEZ, ERD2HMEEALDOVIVRAAERT 52 & T, ThllEODLEFEEA 1T BARME
EDRRDVBHICRDEEZT, EUHICBEALID TV R ICIEREGARCE- 2R UVHEEANAIN-93GEER I H,
A TILRDThHRRE A M7 L 7=, € DFERAIN-93GERE TIZCE-2iE B8R & L& L TERE ICTth#lE > GCBHE A E
. BMEBITHAP L., EFEPDMBEIGAELAIN-93CGERE TIZICE-2ERHE D1 /3REICEFTRA L, &
7=AIN-93GEREHICH 17 2 Thila > GCBAARE DR A & /MNFE ISR & LB L T, /MNEERAL/ N1 TILIR TEETH - 1=,
RICCE-2ICEASINZEME DS B, NEGERA/NNA TIVIRTIhIRBOMEFICTEE I 2REMB2RRLELE
%, AIN-93GICKEMZRM L /-8 CCE-2EE R L AREE IC X TTHhllZ > GCBHileDE & EIE. EFEHIgAED [T
B L7, ULEDERNOXKEMOThIMIZODMEFEEE N L CTRRMMEIgAEEFEA T &N RBI N,
RKEMOERICL ZTHREDENIERRY M S LAORLZIBEONEROERRS TER TN F v VLS,
INL3FDOMBERANORZIHEPREMERBE CRHRBMICEMLTVWI2ERMEZRENICERTL G
R. Muribaculum intestinale & Lactobacillus reuteri® 28 %= TThHlfEF EMBE OIEHE L, TNO2EA2BE< Y
RAICEES I/ MNNA A= MYV RD/INA TIVIRTI, FEE YV X B L TThRZPGCBHilEM'EIa, e b
ICIEML., EEFIGAZHEM LA, S 5ICGCBHIEDEIS, P EFEFIgAIE. M. intestinale& L. reuteriziZh
BED/ MMAF—RMIDREEBELTE2ED/ MMAA—MIIRATHERICBWMEERLIEZZEDDL, TD2HE
P18 L TTth-GCBAfifaIn & %3858 L TW 5 Z & ARSI i,

2. MAKREEOHE (F:R)

Diet is an important modifier of the gut microbiota, and indeed the gut microbiota begins to mature with the
feeding of solid food during weaning. We thought that by feeding different types of diets during weaning and
creating mice with different microbiota composition, it would be easier to search for the gut microbiota that
induces Tfh cell differentiation. First, we fed the weaned mice with a non-purified diet CE-2 and purified diet
AIN-93G and analyzed Peyer's patches of Tfh, GCB cells. The results showed that the number and percentage
of Tfh cells and GCB cells were significantly decreased in the AIN-93G-fed group compared to the CE-2-fed
group, and the amount of secretory IgA in the feces of the AIN-93G-fed group was about 1/3 that of the CE-2-
fed group. The decrease in Tfh cells and GCB cells in the AIN-93G-fed group was more pronounced in the
distal Peyer's patches of the small intestine than in the proximal small intestine. Next, we searched for raw
materials contained in CE-2 that contribute to the maintenance of the number of Tth cells in the distal Peyer's
patches of the small intestine and found that the number and percentage of Tfh and GCB cells and the amount
of IgA in feces recovered in the group fed AIN-93G plus soybean flour to the same level as the CE-2 fed group.
These results suggest that soybean flour induces high-affinity IgA production via induction of Tfh cell
differentiation.

The increase in Tfh cells induced by soybean flour feeding was canceled by single-dose administration of three
antimicrobial agents with different spectrums. Based on an integrated analysis of the sensitivity to these three
antimicrobial agents and the intestinal bacteria characteristically increased in the soybean flour feeding group,
two bacteria, Muribaculum intestinale and Lactobacillus reuteri, were selected as candidates for Tfh cell-
inducing bacteria. In the Peyer's patches of gnotobiotic mice in which these two bacteria were established in
germ-free mice, the percentage and number of Tfh cells and GCB cells were increased, as well as the amount of]
IgA in the feces, compared to germ-free mice. Furthermore, the percentage and number of GCB cells and fecal
IgA were significantly higher in the two-bacteria gnotobiotic mice than in the single-bacteria gnotobiotic mice,
suggesting that the two bacteria cooperate to enhance the Tfh-GCB cell response.
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