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Abstract

EEMXEE (PV) FREMBEBEED FTAEIL A2 3(Dsg3) ICHITRIESHEICIE
UL2HERERETHD., AltilOMREEN BECAOBRPLIRBICTSA,. KEHFEL
ERBREELRD, RYFDsg3RENTHRERABFTERAYVAOKRBEHE) /NERTHREEND
AU GEREREBZEREL. S Foxp3+HIEMTHAL (Treg ) ICK W HFEhDEERLT
Elzo IBDE, TregdkFET TRIDsg3RENTHREBREENTIC, BREFEL . —5H.
R BREE TFoxp3DHEERENfNr EUL=BEODEZET VU A(A384T, 1363V, R3IO7TWE NV A)Z X
ALTHBHITRE, B<SANEZEIZ, Foxp3DHEEN EIFHERALLBMREZH CIRIGTWY Y
ABEED, EDFoxp3EET 2N T ATEDsg3HT THIRANERICKREENDEREB L, R3I7TW
ZETRANMEBEINA TV 2TregBENECFR20BEESH Y. TOARRED FEEETIH
FIECTLA-4EOX40TH 2 Too Tregh EHE LB VRRTICHE VW TIE, Dsg3BEMTHRIEREE
NFICHERERBITH, TregIFETICEVWTEEDSTTHRABREE B EXGERD L0,
CTLA-4-IgE OX40LFHEHMEE IR E L 1=, CTLA-4-Igik A H S FDsg3 BN THRRN BREE T IC
ARESIERI LA, OX40LPHENAZRE TS EDsg3i BN THRNBREES hiz, BIC, B
AT TACE VTOX40FE M EE R ET 5 LDsg3 B ENTHRABREETNTICHERESIERT
Lico LEK V), Tregh'Dsg3FENTHEOABEERERICEETH Y, THROOX40> T+
HTreglc & WMHE B EIZRY, THRBREN B ENDENBSHICE 21,

Peripheral immunological tolerance is critical to prevent autoimmunity but detail of the mechanism
has not been exactly understood. The purpose of this study is to unveil the mechanisms of
peripheral tolerance to a pemphigus autoantigen, desmoglein 3 (Dsg3). To achieve this,
Dsg3-specific TCR transgenic (Dsg3H1) CD4+ T cell was used. This T cell was deleted by central
tolerance, but developed into the periphery in the absence of Dsg3 as in Dsg3-/- mice. When
Dsg3H1 T cells were adoptively transferred, the peripheral Dsg3H1 T cells disappeared in skin-
draining LNs in WT mice by Day14, but survived in Dsg3-/- mice, indicating antigen-specific
elimination. To identify crucial cell subsets and molecules involved in this process, various gene-
engineered or antibody-treated mice were used as recipients. The elimination was affected in MHC
[I-/-, but not in Aire-/- or anti-PD-1 treated mice, indicating an essential role of MHC II+ antigen
presenting cells (APC), but not of Aire or PD-1. Moreover, under in vivo ablation of Foxp3+ Treg in
DEREG mice, Dsg3H1 T cells were not eliminated, but expanded and induced dermatitis.
Furthermore, Dsg3H1 T cells were eliminated even in three different Foxp3 mutant knock-in mice
which have functionally-affected Treg to various degrees. Therefore, Treg-specific molecules that
remain functional in those mutants can be responsible for the elimination. Transcriptome analysis
of the mutant Treg identified OX40, co-stimulatory molecule involved in lymphocyte survival, as a
candidate molecule. In fact, anti-OX40L blocking antibody partially restored the elimination of
Dsg3H1 T cells in the absence of Treg in DEREG mice. Thus, these findings indicated Treg-
mediated, OX40-dependent elimination of autoreactive CD4+ T cells as a novel skin peripheral
tolerance mechanism.
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Analysis on peripheral immune tolerance to pemphigus autoantigen

1. HIREBRFROBE

SEEXRARE PV) IREMBEEEREDSFTAEI LAY 3(Dsed) IZHTIEHCHRIZKVELIBCRERETHD, ALERD
MEEENEESNOERCEEEEICUSA . KBENECEELRIRELLS, B4 Dsgl 12N T HBENFERTHIRD KRERT
BUVNRERNTREINIKHEERZERTEELZRIEL. SN Foxp3+HlEITE T #MAE (Treg) ICKYHFINEEERLTE . T4
HbH. Treg IETFFE T TlE Dsegd HFEM T HBIXBRESNTIC. WREFEL . —H. BRI LIEE T Foxpd DEEEEENEL-=5
FOEETIA(A3SAT, 1363V, RIGIW £ I R)EF AL TETT D&, BIREZLIZ, Foxpd DHEEENIZITEELALEBEREESC
T RIGTW Y IOREEH . ED Foxpd EEERE YV ATE Dsg3H1 T Ml B EICBREINSEREH . RIIIW EETRIENHF
SNTNDS Treg HEMBEFIL 20 BRREHY. TORERBD FEBEHET 59 FIL CTLA-4 & OX40 THoT=, Treg NIFETELELY
WRTFICENTIE, Dsg3 HEM THBIIRESNTITRRER T I, Treg FFEE FICEVWTEEHLT THIEABRESNDIES
R B1=6 . CTLA-4-Ig & OX40L [REHAZE R 5 L=, CTLA-4-Ig [ h 5 Dsgd 121 T M B EIN T ITHE R EEIER
L7T=AY, OX40L FEEREZER 5T 5L Dl 1 EM T ML FRESNT=, FIZ, FER I IRIZENT OX40 RIEIAERETHE
Dsgd3 $EM T MM RESN T ITHERESIESEILIz IEKY ., Treg A Dsg3 HEM THRORXEREERICEETHY. TH
A 0X40 T FILA Treg IZEUHNGIEN BT LKLY . T AR EALZEINDZIENBELMNZE>T-,

2. MRERAEEOBE FER)

Peripheral immunological tolerance is critical to prevent autoimmunity but detail of the mechanism has not been exactly understood.
The purpose of this study is to unveil the mechanisms of peripheral tolerance to a pemphigus autoantigen, desmoglein 3 (Dsg3). To
achieve this, Dsg3-specific TCR transgenic (Dsg3H1) CD4+ T cell was used. This T cell was deleted by central tolerance, but
developed into the periphery in the absence of Dsg3 as in Dsg3—/— mice. When Dsg3H1 T cells were adoptively transferred, the
peripheral Dsg3H1 T cells disappeared in skin—draining LNs in WT mice by Day14, but survived in Dsg3—/— mice, indicating antigen—
specific elimination. To identify crucial cell subsets and molecules involved in this process, various gene—engineered or antibody—
treated mice were used as recipients. The elimination was affected in MHC II-/—, but not in Aire—/- or anti-PD-1 treated mice,
indicating an essential role of MHC II+ antigen presenting cells (APC), but not of Aire or PD—1. Moreover, under in vivo ablation of
Foxp3+ Treg in DEREG mice, Dsg3H1 T cells were not eliminated, but expanded and induced dermatitis. Furthermore, Dsg3H1 T cells
were eliminated even in three different Foxp3 mutant knock—in mice which have functionally—affected Treg to various degrees.
Therefore, Treg—specific molecules that remain functional in those mutants can be responsible for the elimination. Transcriptome
analysis of the mutant Treg identified OX40, co—stimulatory molecule involved in lymphocyte survival, as a candidate molecule. In fact,
anti—OX40L blocking antibody partially restored the elimination of Dsg3H1 T cells in the absence of Treg in DEREG mice. Thus, these
findings indicated Treg—mediated, OX40—-dependent elimination of autoreactive CD4+ T cells as a novel skin peripheral tolerance
mechanism.
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