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Abstract

REMBREER(BD)E. RRTHOEBMHNEEBEZ-E2BREOHAMEMRKRETHY . ATNF
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BEFRBBITE (sScCRNA-seq)Z BV THEMTL . REZBMTM7THRSENCRAIZECFE
ZEBRL, FESREMEBEREREX—TY NORRZBETLOHIC, FAREEREL 1=,
BEHNICE, XUVRAPMES L ABBENBEERELY) gmkZME L. Flowcytometry (FACS
ARIA, BD bioscience)lC & ) TCR-beta+ CD4+% E|(Th#fif2 0 E) Z BB L 1=, BShi-Thillflez A
WT. #10000fE D #AfE%E 2—%"Y & L T, Chromium system(10x Genomics)%Z B\ T, #lfz
Z EIZRNAHIH. cDNAERZETTL), scRNA-

seqD T A TS VERET21ce TA4T VD=2 A%EITV, Cell Ranger/N\1 7°Z 4 >/ (10x
Genomics)Z A L\ Tsequencef Munbiased (Z T 21TV, BEAThERRZERZFRE/NZ—20
BLIRIN—TZELHBELEECS, TMTHEBRE S BEOY T/ ISAZ—ICoaBEhad L
HFRASHERDfz, FEINEZ &I, Th17HRICE, IL-10X°Foxp3%Z R 3 2 KA HI 4B
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L-172EMNICRBETZIISAZ—NFETDENASHERY, SBRNhSOTIL—TET
RB2RBANZ—20BEFEHEL, FETIIL—T0BEIEZTS52E T, BFEOABICES
DB VWHRAThHBREY 7Y NP BEFRAEZRETA LI 2BNDEERERFTEL 2L
Exs5n%,

Inflammatory bowel disease (IBD) is an intractable inflammatory disease of the intestinal tract with
a chronic course of unknown aetiology, and even though the development of molecular targeted
therapies such as anti-TNF therapy has improved the outcome of treatment, there is still no cure
and the development of a curative treatment is urgently needed. Th17 cells, which express the
transcription factor RORgt and produce IL-17, are known to be particularly abundant in the
intestinal tract, but their involvement in pathogenesis remains unclear. In order to elucidate the
novel pathogenesis of intestinal inflammation from a detailed functional analysis of intestinal Th17
cells, we analyzed mouse intestinal Th17 cells using single-cell gene expression analysis (SCRNA-
seq) to identify genes that are specifically expressed in inflammatory Th17 cells and to explore new
therapeutic targets for inflammatory bowel disease. The aim of this study was to identify genes that
are expressed specifically in inflammatory Th17 cells and to explore new therapeutic targets for
inflammatory bowel disease.

Specifically, leukocytes were extracted from the intrinsic layer of the intestinal mucosa of mouse
small and large intestine and TCR-beta+ CD4+ fraction (Th cell fraction) was isolated by
Flowcytometry (FACS ARIA, BD bioscience). Using the obtained Th cells, RNA extraction and
cDNA synthesis were performed for each cell using Chromium system (10x Genomics) to create a
library for scRNA-seq, targeting about 10000 cells. The library was sequenced and unbiased
analysis was performed using the Cell Ranger pipeline (10x Genomics) to classify intestinal Th
cells according to groups with similar gene expression patterns. Th17 cells were found to be
classified into five subclusters. Notably, there are clusters of Th17 cells expressing pro-
inflammatory genes such as IL-10 and Foxp3, clusters expressing genes characteristic of Th1 cells
such as IFN-g, and clusters specifically expressing IL-17. This study will be useful to identify novel
Th cell subsets and gene expression patterns that are not restricted by existing knowledge by
extracting genes with different expression patterns among these groups and characterizing each

group.
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Identification of colitogenic Th17 cells using scRNA-seq analysis and development of novel therapeutic strategies for IBD

1. HIREBRFROBE
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FETHIENHMONTNED ., TOREADESICOVWTIEFTBALZANZ L, FE Th17 MO MG EEERITANSIE X DR
RIEANALERERANT=OIZ, XIRBE Th17 HIlEE 1 ST TFRITENE (scRNA-seq)ZFAWLVTETL .. REERME
Th17 $ARESSEMICRIRT D EGFHETERL, F- AR EEBEREABRI—TILNDIFEREB BT HIZ. KRR EERELI=,
BHFRMICIE. TORNMaE LU XGEEHERERE LY BmEkZE L L. Flowcytometry (FACS ARIA, BD bioscience)lZ&kY) TCR-
beta+ CD4+7 E(Th MR D EDF BB L=, Boni= Th #ifaZALVT, # 10000 B #EEE2—4 vk &EL T, Chromium system(10x
Genomics)Z AALVT  #IiE & I1Z RNA 1 . cDNA &R Z1TL). scRNA-seq DSAITSUERZEIT o120 SATSUD L —5 U RAELT
LY. Cell Ranger /3 542 (10x Genomics)Z FALVT sequence & M unbiased [ZEFTEITLN. IBEXN Th filAZ B FRIR/ N \4—>
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2. MERREEOPME R

Inflammatory bowel disease (IBD) is an intractable inflammatory disease of the intestinal tract with a chronic course of unknown
aetiology, and even though the development of molecular targeted therapies such as anti—TNF therapy has improved the outcome of
treatment, there is still no cure and the development of a curative treatment is urgently needed. Th17 cells, which express the
transcription factor RORgt and produce IL-17, are known to be particularly abundant in the intestinal tract, but their involvement in
pathogenesis remains unclear. In order to elucidate the novel pathogenesis of intestinal inflammation from a detailed functional
analysis of intestinal Th17 cells, we analyzed mouse intestinal Th17 cells using single—cell gene expression analysis (scRNA-seq) to
identify genes that are specifically expressed in inflammatory Th17 cells and to explore new therapeutic targets for inflammatory
bowel disease. The aim of this study was to identify genes that are expressed specifically in inflammatory Th17 cells and to explore
new therapeutic targets for inflammatory bowel disease.

Specifically, leukocytes were extracted from the intrinsic layer of the intestinal mucosa of mouse small and large intestine and TCR—
beta+ CD4+ fraction (Th cell fraction) was isolated by Flowcytometry (FACS ARIA, BD bioscience). Using the obtained Th cells, RNA
extraction and cDNA synthesis were performed for each cell using Chromium system (10x Genomics) to create a library for scRNA-
seq, targeting about 10000 cells. The library was sequenced and unbiased analysis was performed using the Cell Ranger pipeline (10x
Genomics) to classify intestinal Th cells according to groups with similar gene expression patterns. Th17 cells were found to be
classified into five subclusters. Notably, there are clusters of Th17 cells expressing pro—inflammatory genes such as IL-10 and Foxp3,
clusters expressing genes characteristic of Th1 cells such as IFN-g, and clusters specifically expressing IL-17. This study will be
useful to identify novel Th cell subsets and gene expression patterns that are not restricted by existing knowledge by extracting
genes with different expression patterns among these groups and characterizing each group.
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