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Abstract

REXMEBERVCEEAORBMA S2B BRI /NK(ILC2)Z7O—H A MXKN)—=IC&2T
BEL, S4ATAX=200 2RV T2 ETEE (Live cell imaging of secretion activity,
LCI-S)Z AW THEMLERER. MEBEHRROILC2RILAZBFHOREN &L, Y4 MDA VR
CTBIL-SRFIL-13DEEREN THEL TVWAH EERKREL, MXHEEKL Iz(Baba R, Kabata H, et
al. JACI Global, 2022), &z, SATAX—IVTICKYILC2ZBET D E, Y4 MM VRE
TIEBVT, IL-5XIL-13ZEET B FEMMILC2EEE L B VIEFHLILC2ZHBELTVWD 2 &
AL, EMILC2LEIBEMLILC2MIEVETARND =HIC, ThEnZEBE L TRNA-seqf &
To&l?, EFEHAILC2TRANXATE VS EBEEFAERAL TVWAENASHICE S L,
ZFIT, LYFIAMNARIZ—ZAVTERNLC2ICR L TBEFEAZITORRRERIL., A
NXA1DBEFEARSARNAZA W /Y OF D ZTS 2 IR, ANXATA E MLC2M5EM
LEIHTREEFTHRICEZASHICLE, €SI, ILC2OFEMLICEMIBROEHREED
LEFBEFARTHD CEANHAL, ANXAIFXZOFARA > ORBEZHFHEHT IS Z &£ TILC2
NOEMREZHHLTWVWAREVWSHL VEEEEBNBS ALY, ARERRICOVTRER
X TH B (Irie M, Kabata H, Cell Reports, in revision), %, ChSOHRBEA E NLC2ICH
FAFHLUVWERLY —D—PHBREES—T Y NeBBZENHEFENID, T, FFERF—E
DHRICE > THSA LB O LILC2OZHRMICE T D MHMLEERBRRL I,

Group 2 innate lymphoid cells (ILC2s) were isolated from peripheral blood of patients with asthma
and healthy volunteers by flow cytometry and analyzed using our novel single cell analysis system
with live imaging (Live cell imaging of secretion activity, LCI-S). We found that ILC2s from patients
had high expression of IL-4 receptor and enhanced production capacity of IL-5 and IL-13 under
stimulation (Baba R, Kabata H, et al. JACI Global, 2022). In addition, observation of ILC2s by live
imaging revealed a mixture of activated and non-activated ILC2s that produced or not produced
IL-5 and IL-13 under cytokine stimulation, respectively. We separated activated ILC2s and non-
activated ILC2s to performe RNA-seq analysis, which revealed that the gene expresion of ANXA1
was highly expressed in non-activated ILC2s. Then, we established an experimental protocol for
gene transfer to human ILC2s using lentiviral vectors and demonstrated that ANXA1 was a gene
that suppressed the activation of human ILC2s by means of gene transfer and knockdown of
ANXA1 using shRNA. Furthermore, it was found that an increase in intracellular zinc concentration
is essential for ILC2 activation, and a novel regulatory mechanism that ANXA1 controls zinc
concentration in ILC2s by regulating metallothionein expression was revealed, and the results of
this study are currently being submitted for publication (Irie M, Kabata H, et al. Cell Reports, in
revision). In the future, these findings are expected to serve as new biomarkers and novel
therapeutic targets in human ILC2s. We also published some review articles on the diversity of
ILC2s revealed by our series of researches in this year.
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Novel regulatory mechanism of group 2 innate lymphoid cells

1. HIREBRFROBE

EXmMBEERVEEADORMBMAS 2 B BKY U /NERILC)ZTIO—H A AN —IZE>THEEL, SATAA— ‘)z’)“?&ﬁib\f—
//7 Lt )LEEHTEEE (Live cell imaging of secretion activity, LCI-S)ZFAWVCEETL-ER. MEEERFED ILC2 (L IL-4 2BEEAD
FENEL YA HAVRIBITH T B IS5 RV IL-13 DEERENTTEL TSI EEZRHREL, /X FHE K LT-(Baba R, Kabata H, et al.
JACI Global, 2022), Ft=. SATA A= T IZKY ILC2 #RERT H&. YA MAAVRIBTIZE NV T, IL-5 L IL-13 F#EAT HiEMHEE
ILC2 LEA LG WLIEFEML ILC2 ASRTEL TLAIEAHIBAL , 5EMEL ILC2 LIESEML ILC2 MEBWERARBZI=HIZ,. ThEhEE
LT RNA-seq T & 1To1-&25., FEFMEIL ILC2 TIE ANXAT LWV BEFABRERLTOSIEABELMNHE>T-, FCT.LUF
DAILARGA—ZFRNTER ILC2 [T L GEEFEAFITIERREEILL . ANXAT DELEFEA shRNA ZRAWN /v o5
#1752 &I2&Y . ANXAT HSER ILC2 DEMELZFIIHI T BB F THHEZTHSHIIZLI=, SHIZ,ILC2 DEMEEIZIFMAERN D Ein
BEOLENDERAARTHSZEMNHBAL, ANXAT DAZOFFRA O DHEBEEFEH ITHETILC2 ADHMNBEEEFHITEIL TS

EVSHLWHIEEENBRS MY RATRRICDOWLWTRERIEFF D THS(rie M, Kabata H, Cell Reports, in revision), 5.
CNSDOHBMERILC2 [THIFBFHLWNEEIE I —h—OHRABERI—T I ERBEIENFINS, - REEIL—EDOWHEIC
KO THLMIZEST=ILC2 DS HMEICREAT AR EA X EEHRER L=,

2. MRERAEEOBE G

Group 2 innate lymphoid cells (ILC2s) were isolated from peripheral blood of patients with asthma and healthy volunteers by flow
cytometry and analyzed using our novel single cell analysis system with live imaging (Live cell imaging of secretion activity, LCI-S).
We found that ILC2s from patients had high expression of IL—4 receptor and enhanced production capacity of IL-5 and IL-13 under
stimulation (Baba R, Kabata H, et al. JACI Global, 2022). In addition, observation of ILC2s by live imaging revealed a mixture of
activated and non-activated ILC2s that produced or not produced IL-5 and IL-13 under cytokine stimulation, respectively. We
separated activated ILC2s and non—activated ILC2s to performe RNA-seq analysis, which revealed that the gene expresion of ANXA1
was highly expressed in non—activated ILC2s. Then, we established an experimental protocol for gene transfer to human ILC2s using
lentiviral vectors and demonstrated that ANXA1 was a gene that suppressed the activation of human ILC2s by means of gene
transfer and knockdown of ANXA1 using shRNA. Furthermore, it was found that an increase in intracellular zinc concentration is
essential for ILC2 activation, and a novel regulatory mechanism that ANXA1 controls zinc concentration in ILC2s by regulating
metallothionein expression was revealed, and the results of this study are currently being submitted for publication (Irie M, Kabata H,
et al. Cell Reports, in revision). In the future, these findings are expected to serve as new biomarkers and novel therapeutic targets in
human ILC2s. We also published some review articles on the diversity of ILC2s revealed by our series of researches in this year.
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