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Elucidation of the molecular mechanism underlying the regulation of
fibrosis-inducing-pathogenic CD4+ T cells
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We identified a group of genes that cause quantitative changes in
fibrosis-induced-pathogenic CD4+ T cells. We have generated a gene-deficient mouse and a reporter
mouse for one of these genes. We found; (1) CD4+ T cells from the gene-deficient mouse were markedly

reduced in the lungs. (2) CD4+ T cells expressing the gene were frequently infiltrated in the nasal

polyps of human eosinophilic sinusitis patients. The results of this study not only revealed a new
function of pathogenic helper T cells in pathogenesis, but also identified a new molecular mechanism
for their regulation. Based on the results of this study, we will continue our research to
elucidate new regulatory mechanisms of CD4+ T cells that are deeply involved in the pathogenesis of
chronic inflammatory diseases and to form the technological basis for the development of novel
therapies for intractable allergic airway diseases for which there is no curative treatment.
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1. WFZEBRAR S D 5

AR D GPE IS L, Bk & 72 YSE IS )T A48 BT CTe < | MRREEICB W T H EE %
&R LT D, MBEE OB IIMEEOMMEILE ST 2 R TH Y | BaEimboi
BRI TIE, RS OFRHEIL D RIR O ThREs O - BEREAMEZ £ 5 AR BN O A%
D5, Loy U FHEE 2 13 U oD & 3 2 8 ME b B R SRR I ARTVETR VA N 72 ) BRI B T,
T Ay N e AT A IN=—APEREAFET D720, AR L 2 HIE9 5 2 & IXFERICES
Thd, LnL, WEEMZIZLO &3 285 Mg ORI Y 7Y 7 (L) ORIERFFIC
DNT, ZOFMIIAATH D,

ZIVE THIRAREE HIX. IL-5 Z@mEA LRIERPT~AFBRER 2 7538 4 28R M: D4+ T Mllfa
DL BT LR —MERIERIEOREBIEHRICE G52 L2~V ABITE FTHLMNIZL
7~ (Endo Y et al. Zmmunity 2015, Nakayama T et al. Annu Rev Immunol. 2017), & 56z, #F
FTREFE HIL, HREEIRTH D Amphiregulin ZHFERAICEA L, 18T L —MHRIESR
it CGE JE PR DAL 2 355 D B LS R ME CD4+ T MR [FE L7o, [RIAIAREE R,
Amphiregulin Rl &I L, 4FfEEkE ) 70 77 I 7 Llast~ U v 7 ZA®D Osteopontin
HEAFHETH LT, BUEKUEREROMRMELZFIEE ZF Morimoto Y et al. /mmunity
2018, Hirahara K et al. Semin Immunopathol. 2019), =< fxif. #FZERFEE I, BEE (7
AAYLE LA« T I HHA) THIEHZ S DHEGEE P ORI S, BRHECFEE R CD4+ T
ML > TR SN D Z &, SO D OMHMEALTEEREME CD4+ T ML D JIE R
(CRWIRICEE > TERE T 5 M EMELE 4+ T M” THoHZ e, ZHLMNITL

(Ichikawa T et al. Nat Immunol. 2019).

PLEOBFERCRIL, TH GEY >3k CHRESME L. BRSOz o TRIEMRICHTET
2 FRHEAL RSP M CDA+ T AlAEAS | il OARRBRME( LR B O BRI G756 Z L &R L
TV 5, HERTE DR LR BT DA LRRE R CD4+ T M2 A2y & L7 #klia
FEEOBAFIIT, B CREE IR EME CDA+ T AIE D 531L « MERFICEE 3 2 2 T A O BRAR S 078 C
LN, BUED L ZAZDOTHEITE< A TH D, £ 2T, AW TIE, B LSRR
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AHFGE T, PR ERIE B O H T b HEAME THRIAHITEIFRIED 72 WO OFRAELIZ DUV T JRIEZ AR
BT AHEE L O THRE A B S M T2 2 L 2 HIE 35, Bl TSN 2 383 2 5
HMEALRE SR U CD4+ T AlAd 23 0 b U Il AR N CTRIIMIMERE S 05 20 1) 2 1Ml L~
oy 7T LB X OER L~V CEIT 5,

3. WHEDOTIE
(1) BRAEALFEERIIRE CDA™ T MR S LA ORI 3 K U BIBERE > T D PR

(1) “BRHELFFEJREME CDA™ T Ml O bR A2 HLET 553 T DIRE

Foa NZNFETITEE Lz, ML EREM CD4™ THI (Morimoto Y et al. Jmmunity
2018, Ichikawa T et al. Nat Immunol. 2019) \Z2OW T, [RHIINER D in vivolZ BT 541k
BLOFRICVAOKRES T (B 2RI 5, RS, BHECFFE-JRIRNE CDA" T MR 23 & W1
\ZoTe o THINICHEET DH8RE 2 ST D ONT 21T 5., 2O BRZER O 7=, FxldE
T, ML ZS EEZ L~ o Al HRRRFIZEI L7z DA™ T fifid% AT conventional
RNA-Seq fENT 24T o 72, Z OfEF. AR F L, BT E M CDA™ T Ml CHREEAIITH
B 2@a 8t (n = 31) ZFEE L, BE. 2D OBEMEETEEOR 0 BEREY T (BF)
ERIETDIEODRAT ) == 7 24T > Tnd, BIRIIZIE, BIET “XI~X317 ZifFs 8
IH- D4 THIfRZ <~ 7 A~BA L, RN OBRMELFERRME CD4™ T il o &2kl X
WEIZEALZ T 5



(11)  “BRMEILFHE-NIRME CDA™ T AAE” OFHERE 1 O 1 ffa L ~L T OMEMERITRER

PRAEALFEE R EME CDA™ T MIE ORI 2 HE T 5 FrikEE > T2 [RET 5 HIUT, single
cell RNA-Seq IZ X % 1l L ~/L COMBENER TIBURNT 217 9, BAARITIE, Bz
W7o~ v AffiZne CD4(4v) (-)CD44"CD69"CDA" T #MifZ &LV — & — CHfE L 7=, single
cell RNA-Seq #4795, in silicolZBW T, single cell RNA-Seq THE LN -IEE#HRZ FHWT,
hierarchical clustering ZIZL D ETEINRA A A T 4 ~<T 4 7 ADFEE RN T 217
VN, SERMEL BRI CDAT T MR ORFE A 1 L LT genome-wide 72 B R TR BLOE
RNBEHIIT 5, ARFENTZE T, “BRME(LEHERRE CDA' T Al FrRayefifa R~ — 0 —
B L O LFHEIZ B 2 Frlligee sy T+ OlRE % BT,

(2) b FEERBIEEZ W25 (proof of concept)

b~ (B3 BiEEHWT, SFEOEREN - ER RT3 2720, S F JE R BEE
(ZH1T D BRMEALRE B JRUE CD4" T MRS DT RERI G- IZ SV TIRIT 2470, POC D —fifbz H S L
ToAFSE 2 AP IZ AL CTHFSE 2 D B,
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R E) OGS T FHRRAZ IV TRIT 5,
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Immunity 2018), Z DHIIZIESNT, Foxld, AFFEERIERI SIS B O RN M A ERFL B A~
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M2 I 0 7 ORI YL & FACS T 2 A Bt 5 2 LI Ko T, Rk ICRE T 2 5e s
CDA" T HHI DMK HAEMEIZ DWW THRETT 5, S HIC, Mfk~RE L TWA5EEE CD4" T ez
AT single cell RNA-Seq EIZ L2 1 #lfE LU COMEMNE R T REMIT 21T/, <7
AL ORF RNt D, £, ZEY kL ES L — AWM, BGEEMEL VT,
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%,
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AL E R RN CDAT TR BB L2 b b T BEFREZRIE L, ZNLDEKETD 1
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