EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

SHAX—DVJZFALEBENREMR4IATBREETEBEAMPNREORSHNIER

Sub Title

Four-dimensional dynamic analysis of intestinal cells and integrated understanding of intestinal
microenvironment using in vivo imaging

Author

5B, B A (Sujino, Tomohisa)

Publisher

BEESEEZES

Publication year

2022

Jtitle

BENSCSERRRFEREESEEEEE (2021.)

JaLC DOI

Abstract

FIEMETHEL (Treg ) DABRTOBEIC DV 2R FEMBEAV LS A TAX—20JICTH
BRILL . MERYBBEERFES, ESIIIRAHBNOBER. KBETRIVTNEBICHEHL<F
E93CcEeZzRELE, RUBELREDEE®ICEB LIz, HILECH VT Tregk BEFRR
NE—2 2k 2T, MBRARFoxp3+Helios+Gata3+

TregB KT, HILERFT THEEE N dFoxp3+Helios-Rorgt+ Treg. Foxp3+Helios-Rorgt- (DN)
TregD3IBEICHETE B, Aryl hydrocarbon receptor ligand(AHR-

LERETD L, BERIFICH T DFoxp3+Helios+Gatad+ Tregh &ML =, & SICBEFEMIC
KVFEEETNIETregd BBICHETIRFEZLRESHETVBH L ZRH L, ERRVWZ EIZ2K
FEBBEZAVESATA XDV I TCRAHR—LEBEEY JALCLBVTBEBEEN LR L TV,
BERNICHET2TregREELHBEN LRMROEEICIVTNALYSBBLTVWS L ZHRL
foo BAEK V) Ahr-

ligandZ {5 TDEBERICE T2 TregNEE), REN LTI EEZREL L,

ERMEREANIS T FILERIBL =X DA (Ahr(AIEC) ) TldHelios+Tregld AHR-LZ %5 L T £ crypt
EHCFELRERL. BREBHMRIECSBV, T THEADTegNBE, BREREIFS
RAFELTHBELRMREIrRBEELTHFShE. Ar—LEBEYVALE T2 LEEROEBETF
RBEWEENICHEML. MHC class2@F 2O BEOR FEME L £, BEIKRRVC &I EERMR
TIECD80/86& W\ 2 IR D F D LR BFFRBO SN D 2 foo TregD#ERFICEFTCRI T )L 0 fit
BHEEMIABEETHRI ENTHY ., BRME ZdepletionL =XV AIZH VW TREAHR-
LZ®EL TH LEFEOMHC class2iBi 8t Z 3, TregDBEZERISBV I 2R L,
DLEXKVAHR—LO ERERICB VTRHRBRHEEOBEENEETHY) ., S S5ICTregD FE. BRED
HEICFEL VWS e ZzREHL I,

The dynamics of regulatory T cells (Treg) in the colon was visualized by live imaging using a two-
photon microscope. The speed of Tregs was slower in colon than in the small intestine, and 3D
analysis revealed that Tregs were located mostly at the crypt bottom in the large intestine. Next,
we focused on the relationship with the intestinal epithelium. In the gastrointestinal tract, Tregs can
be classified into three types according to gene expression patterns: thymus-derived
Foxp3+Helios+Gata3+ Tregs, Foxp3+Helios-Rorgt+ Tregs and Foxp3+Helios-Rorgt- (DN) Tregs
induced locally in the gastrointestinal tract. Treatment with Aryl hydrocarbon receptor ligand (AHR-
L) increased Foxp3+Helios+Gata3+ Tregs in the intestinal tract. Furthermore, genetic analysis
revealed that the induced Tregs elevated factors associated with cell movement. Interestingly, live
imaging using two-photon microscopy showed an increased speed in AHR-L-treated mice. Treg
localization in the intestinal tract was also confirmed from the crypt periphery to the luminal side.
These results indicate that treatment with AHR-L alters the behavior and localization of Tregs in
the intestinal tract.

In mice lacking Ahr signaling in epithelial cells (Ahr(AIEC)), Helios+Tregs are located at the crypt
base and do not change their localization or dynamics even when AHR-L is administered. We
comprehensively analyzed gene expression in the epithelial cells of Ahr-L-treated mice and
extracted several factors including MHC-II factors. Cancelation of the microbe do not increase
Tregs under the AHR-L, with the lack of MHC-II expression of the epithelial cells. These results
indicate that the presence of intestinal bacteria is important for the epithelial effects of AHR-L, and
also contributes to the regulation of Treg localization and dynamics.
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Four—dimensional dynamic analysis of intestinal cells and integrated understanding of intestinal microenvironment using in vivo imaging
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1. HERREEOME

HIEE T #A8 (Treg) D KIERTOEREIZDNT 2 A FBEMBERWN =AM TA A=V FICTEARIELz MNaRYBEEE LE
{CEHIZIRTBHDOER. KIBTIEYVTNESICEEFEAET I EERHLE RICBE LR EOBEERIZER Lz, HEEIC
BWT Treg LB FRB/NFI—22&K>T ., WIRE K Foxp3+Helios+Gatad+ Treg H LU, HIL E BT THEESIN D Foxp3+Helios—
Rorgt+ Treg. Foxp3+Helios—Rorgt— (DN) Treg @ 3 FE$HIZ5$8T=%, Aryl hydrocarbon receptor ligand(AHR-L)Z¥ 53 5L BN
EBIZE 1T Foxp3+Helios+Gatad+ Treg BENMILTz, SSITELRFBITICKYFBEINT- Treg EBRBICEAETIRFELRESE T
BIEFERH L, BIRREWZEIZ 2 RFBHMBLERANSATA A= TIE AHR-L BEEIDRICENWTEHEREN LEF LT
. BERIZETS Treg BELBED ERMEOIEEIZV)TREDNSHEL TSI EEHEELT-, LIE&Y Ahr-ligand 218 59
LEBERIZHITS Treg DEE), BELNEILTHIEEREL.

LR Ahr 25 F L ERIBLT-T™ X (Ahr( AIEC)) Tl Helios+Treg & AHR-L 1% 5L TH crypt EEICHEELBEZL. B
EIZRISHWN, ZETHERND Treg DBE. EFRESFTIRFLELTHE LRMEMEEELTHITONT=, Ar—L 5T
BT3RO EEFHRIREBEMIZHENTL . MHC class2 RIFZBOBBEORFEME L -, EKEWNZ &I ERMBETE
CD80/86 LU \oT= 3 FlH 5 F D LR IFFBOLNIEM T, Treg DHEIFIZIL TCR T FILOMGMIE BN EETHDLEINTH
Y. BERHIEZ depletion LIz RIZEWTIE AHR-L E## 5L THEE D MHC class? 138 HEET . Treg DBRAEELHEISHELY
CEERERLI, ULEKY AHR-L O LEERICEVWTIEERHEOFEENEETHY ., 51T Treg DFHTE. BIEOFIEIZFELT
WAIEFRELT,

2. REBRREROBE FEHR)

The dynamics of regulatory T cells (Treg) in the colon was visualized by live imaging using a two—photon microscope. The speed of
Tregs was slower in colon than in the small intestine, and 3D analysis revealed that Tregs were located mostly at the crypt bottom in
the large intestine. Next, we focused on the relationship with the intestinal epithelium. In the gastrointestinal tract, Tregs can be
classified into three types according to gene expression patterns: thymus—derived Foxp3+HeliostGata3+ Tregs, Foxp3+Helios—Rorgt+
Tregs and Foxp3+Helios—Rorgt— (DN) Tregs induced locally in the gastrointestinal tract. Treatment with Aryl hydrocarbon receptor
ligand (AHR-L) increased Foxp3+Helios+Gata3+ Tregs in the intestinal tract. Furthermore, genetic analysis revealed that the induced
Tregs elevated factors associated with cell movement. Interestingly, live imaging using two—photon microscopy showed an increased
speed in AHR-L—treated mice. Treg localization in the intestinal tract was also confirmed from the crypt periphery to the luminal side.
These results indicate that treatment with AHR-L alters the behavior and localization of Tregs in the intestinal tract.

In mice lacking Ahr signaling in epithelial cells (Ahr(AIEC)), Helios+Tregs are located at the crypt base and do not change their
localization or dynamics even when AHR-L is administered. We comprehensively analyzed gene expression in the epithelial cells of
Ahr-L—-treated mice and extracted several factors including MHC-II factors. Cancelation of the microbe do not increase Tregs under
the AHR-L, with the lack of MHC-Il expression of the epithelial cells. These results indicate that the presence of intestinal bacteria is
important for the epithelial effects of AHR-L, and also contributes to the regulation of Treg localization and dynamics.
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in epithelial cells govern the
recruitment and location of Helios+
Tregs in the gut




