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Abstract

AHRATR, BAMOBCEEMRETHDEHMT YT MN—FTA(SLE)ICN T 2 S Ela s
. BICCAR-THIRBEEZNDBHFEZBIEL £, SLEIZX T 3 CD19ZMNCAR-THIRRE AN RIRARTH
ERERERL, FBEThTVS, LALBHRLSAZENETEEN S, BENSARYMRE
HET25HE. RELCEYRETLREBEBDIRNFIRETHS. SLEICH T2 BE RISHBMARIE
 BEORBBREEERY), (LU /NBREATERE hddouble-negative ( DN ) Biifla TH %
CENBEBOMRLNSHEES N, TIT, EEOBHMRTREL T, DNBHARICKHENZRE
RREZENETHCAR-THRZHAREL . BERISHBHREZZERNICKREIDCZBEL L,
BEZRFRRETOT 7 AI)LFENA SDN BHIFZIFFCRLS, ITGAXZBIRWICKBREL TWEZEN S,
BHOHEES A SEREICHTSCAR-THREZHERL -, MCAR-THREEIC, EHNREREEHR
RI2MRICHLTHENEIV IV —HEZFEITH L Z2RRBL L, BKIC. SLEEER
HzAVTHASRCUBHROER, RETOTO7 7 MIENZHE K. SLETRERAKZREN R
BLBERTRIIEDS, EFFUREXILAV—LZAVT, ChERXBREFEANLT N
TESZAVWTEARRICRRLT2BMEZ7O— A MXRNY—ICKYEBELEZ, ChETIC2
RF—THRBRL T, XILAYV—LRSHBHREBEABMBE LKL TEMLTVA &2
RBLEH, BERBUEBHARERIONBMRBICATLERBLTHES T, APEICLISEVEER
DHF7O77AINEZRETRIHEN TRE N, TEITXILAYV—LARISHEOE—BMifAHAX
MRNAA SEBICS 4 75 ZERL T, NGSEHfZTSFHETHD, ChETIC160/ENDBARA
A SRNAEEE, cDNAEHZEHTH Y, BEREFREBTEGIHICBCRIO—Z2Y, XILF
V—LRISHEHEETDFHETH S,

In this study, we aimed to adoptive immunotherapy, especially CAR-T cell therapy, for systemic
lupus erythematosus (SLE), one of the refractory autoimmune diseases. CD19-targeted CAR-T cell
therapy for SLE has shown promising results in recent clinical trials. However, targeting the entire
B-cell population results in long-term immunodeficiency if a durable therapeutic effect is
accomplished.

Several studies have reported that autoreactive B cells in SLE are double-negative (DN) B cells
that form mainly outside the lymph follicles, unlike the normal maturation process. Based on these
findings, we first developed CAR-T cells that target surface antigens that are not expressed on
normal B cells but are specific to DN B cells to selectively eliminate autoreactive B cells.

Since DN B cells selectively express FCRL5 and ITGAX based on gene expression profile
analysis, CAR-T cells against these antigens were generated from known antibody sequences.
Both CAR-T cells were confirmed to induce specific effector functions against cells expressing the
target antigen. We also aimed to elucidate molecular profiles of autoreactive B cells in more detail.
Since antinuclear antibodies are associated with disease activity in SLE, B cells reacting to the
antigen were isolated by flow cytometry using biotin-conjugated nucleosomes and streptavidin with
a fluorescent dye. The fluorescence-positive B cells were then isolated by flow cytometry. We have
so far tested two donors and found that nucleosome-reactive B cells are increased in SLE patients
compared to healthy donors. However, the autoreactive B cell population was not necessarily
confined to DN B cells, suggesting the need to identify a unique molecular profile independent of
this fraction. Now we plan to generate libraries for NGS analysis from nucleosome-reactive single
B cell-derived mRNAs. We have isolated RNA and synthesized cDNA from 160 B cells, and plan to
confirm BCR cloning and nucleosome reactivity in addition to gene expression analysis.
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1. HAKRREBEDOHRE

AARTIE, BEAMOBCREMKETHILEMITY) T M—FT X(SLE)ICR T 2 REMIZEE. ICCAR-TH
FOEDRFEZBIE L7, SLEICH T 2CD19RMCAR-THIRFENERRER TALELHEREZRL, FEShTWS,
LA LBHIEEHRZIENE T &0, FGMNAEERWRZEGT 255G, REBIEY RETELREL 25 Q'R
B CTHhD, SLEICE T2 EERGMEBHIEIZ. BEOXKABREEELRY., I V/NERATEE S N ddouble-
negative (DN) Bfif2 T#H 2 Z &E B EHOMA,NLBESI Nz, I T, EFOBMETHEREE S, DN Bl
EMLRREANREZENE T 5CAR-THIlRZFAAE L. BERGUBMEZZRMNICRET S 2BELK,
EBLRFRRETO7 71 I)LEH N SDN BHIFZIXFCRLS, ITGAXZBEIRMICKI L TW=Z &5, BEXOIAERTA
SEAMBEICT T 2CAR-THIRE A FR L=, MCAR-THifzE &2, EMMEAXKET 2HMICH L THENRIT 7/
S —HBEEEFETD 2R L, RARIC, SLERERAZAVCESRIGHBHEOER, Rz 7O07 74
IV AR A7, SLETIEMEMENRREBRIZIEDS, EFFUREXILAY—LERVWT, ZheEk
BRAZAMNLINTPES VY EZRVWCARRICRIGT 2BMl@E2 70— A4 MA MY —ICKWEBLE, CThET
2R F—THBRL T, X7 L F Y —LRGUEBHREIGEFEABME LR L TEMLTWS I L 2@E LY, BE
RISHEBHIISEE IEDN BMIfRICKH T LERBLTE LY. BABEICK SBRVEBEOSFITO77MIVERET 20
ENTRBINT, ZITIXILFY —LRGEDE—BHIREHRMRNANSERICS 1 75 Z/ERK L T, NGSHEH
HIDEETH D, TNETICTI60EDBMEN SRNAEEE, cDNAEHEZEDTHY ., ELTRIEMAENT & (LB
ICBCRYVO—=VJ, XUV LAYV —LRIGEEHEERT 5B TH S,

2. MAKREEDOHE (F:R)
In this study, we aimed to adoptive immunotherapy, especially CAR-T cell therapy, for systemic lupus
erythematosus (SLE), one of the refractory autoimmune diseases. CD19-targeted CAR-T cell therapy for SLE has
shown promising results in recent clinical trials. However, targeting the entire B-cell population results in long-
term immunodeficiency if a durable therapeutic effect is accomplished.
Several studies have reported that autoreactive B cells in SLE are double-negative (DN) B cells that form mainlyj
outside the lymph follicles, unlike the normal maturation process. Based on these findings, we first developed
CAR-T cells that target surface antigens that are not expressed on normal B cells but are specific to DN B cells
to selectively eliminate autoreactive B cells.
Since DN B cells selectively express FCRL5 and ITGAX based on gene expression profile analysis, CAR-T cells
against these antigens were generated from known antibody sequences. Both CAR-T cells were confirmed to
induce specific effector functions against cells expressing the target antigen. We also aimed to elucidate
molecular profiles of autoreactive B cells in more detail. Since antinuclear antibodies are associated with
disease activity in SLE, B cells reacting to the antigen were isolated by flow cytometry using biotin-conjugated
nucleosomes and streptavidin with a fluorescent dye. The fluorescence-positive B cells were then isolated by
flow cytometry. We have so far tested two donors and found that nucleosome-reactive B cells are increased in
SLE patients compared to healthy donors. However, the autoreactive B cell population was not necessarily
confined to DN B cells, suggesting the need to identify a unique molecular profile independent of this fraction.
Now we plan to generate libraries for NGS analysis from nucleosome-reactive single B cell-derived mRNAs. We
have isolated RNA and synthesized cDNA from 160 B cells, and plan to confirm BCR cloning and nucleosome
reactivity in addition to gene expression analysis.
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