#xXc—19

HEMREMRER (BEHREGDE) ARARBEE
k2 44 3 16 HBUE

HEES: 17102
HIRiER : BRERIB SR
FFZTHEARS - 2009~2011
EEES ;21659230
HZRiRRESR (F03X) AIRE#ARZEAE(C L 7= B #MIREIC & % 1 B ¥EFR IS FIE Hil {14548 0D A2 B
HEEEL (EX) Analysis of regulatory mechanisms of type 1 diabetes by B cells
based on the AIRE research

MERRE

KM IE;% (NAGAFUCHI SEIHO)

M KE - EEZHRIR - IR

MEHEES : 00150441

AR OB E (F130) -
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—F., & FBY VU RERIZE T DAIREOEFRICOWTIE, AIREEAVZHEER T EAD D W
BEHEGFEZEET D700, £, 77 4 =7 A fifbC—REg~_7F RHUEE HV T, AIRE&E(R
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Since we have already reported that B cells are essential to the progression of insulitis
and diabetes in NOD mice (Int Immunol 1997), the exact mechanisms and the role of B cells
and aire gene have been studied in Balb/c mice as well as NOD mice. It was found that aire
gene was highly expressed in B cells irrespective of the mouse strains. In addition, we
found the 64kd novel autoantibody in aire gene knockout Balb/c mice with autoimmune
pancreatitis.

On the other hand, in human B cells, accumulating data have shown that expressed AIRE
proteins in B cells had two different sizes, indicating the expressed AIRE proteins in
B cells might have multiple functions, possibely due to different splicing patterns. We
further intend to analyze the role of AIRE proteins expressed in B cells using
immunoprocipitation assay and also chromatin—immunoprrecipitation method to identify the
interacting proteins and/or genetic regions which may play transcriptional regulation of
autoimmune—associated target genes.
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(1) 1 BUBE PRI D FJE 1 BRI S B 70
TEERZLTND I L idFx BRI
S0 U THAE (Int Immunol 1997) L7-
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Immunol 2002)
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(3) PCRIZ & D Aire OB FRIDH|E
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BEFE LT 2707 A R PRO R (ZFufk
EARZERT) AMER L, AEE 2 BIRE LS
DONYEMEZPERE R E Uiz, E7z, KREH
TEIZIE HL-200i (A&D Company, Limited,
Japan) % v 7=,

(5) I3 BRAH

YU REYTF N =T VRGN L%
BEEIE S H, WO, B, A R
L 10% AN~ U ik Feisk) (2 CIE
EL, NT77 0 el LT, BRI
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(6) A > AV Yefh

RS D BDFEAE L TNz Aire KO~ 7 A
DI DN T, A A L PEARE 2 R
T 57207 7 4 EaHEREHNTA v
AV VYt E T o, kPR E LT
Monoclonal Anti-human/bovine/mouse
Insulin Antibody (Lot. IDMO02,
Clone:182410, R&D systems, Inc.) Z >,
F 72 9ut0 % > ML mouse ABC Staining
System:sc—2017 (Santa Cruz Biotechnology,
Inc.) ZfEH L.
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Affinity Purified anti-Mouse IgG (H&L)
[Goat] (Lot. 20308, Rockland) Z A\ 7=..
(8)Western blottingiElZ L5 B CHED
PRR

Aire KO = ZMiEH O B EHUR DR
D78, Western blotting #f7->7~. %
7)L& LUC, BALB/cAnN ¥ 5 DEFAR Wt ~
U A DN, B, NFhE, KR, B, BET
R, FEEL, REE LR, IREE, JOE, M, K
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S50 R Li-7aTsr 7 —BWERD 7 T

(B Mfust i H) (Lot No. L4T4258,
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FAVNT 20, 000rpm, 30 B[ % 2 /3 [HIBE T 2
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451 (BIORUPTOR, COSMO BIO) % FHW T run
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fPDBSA bufferz Iz 7=, % LT, LSM 3. 5mL
(ZBSA buffer % Iz 72 KA f1.8mL % §# 22
HE L, 2,000rpm, 30430 Lz, £ D%,
PBMC (peripheral blood mononuclear
cells : RIHIMHAZER) BN L, BSA
bufferZ Nz, 1,200rpm, 543z D L7z,
mo0g, bBiE&BRZE L, BSA buffer % 5mL
Nz 7-. Pre—Separation Filters (MACS,
Miltenyi Biotech) {Z1mL®BSA buffer % i#
L7-1%, BSA buffer|Zi%ilif &¥7-PBMCA
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BISCA E LT, e br— e L
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& LT OTC-4-AIRE (L > F I A L AR X
— % W TCAIREE & 128 L 7= M laek) |
F72 BB OBMAEEEIT. MDK-3 (fEH A H
SEBRIIAIZ % L, EBY A /LA % transform&
&, B U7oMIRERR) & v,
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(11) & MHERRIZ 31T D AIRE s 7 F Bl
TEVEIZHEV Y, RT-PCR, 35 L UVE &PCRA H W
TH T L7z,
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Aire KO~ ADH, g FEEigizow
T 10% AN~V UEE LA %Z, HE Geta
LEPARI Wt <~ R L el U, WEHLRE 2
B A T o 7. PEIRIZBI L CTld 4, 6, 12,
24 MR CEIZE LT, 12 HE OB AR Wt <
U A TIIENE, B, RO olEsicks
WTH U U ERORZMITERD beino T
DIZX LT, RL 12 @D Aire KO~ 7 A
TIL 3 g VT HICB N TH UV RERDR
AR ST, Aire KO~ 7 R I2BIT 5
U 2 oRERIREINE, BN IR I i E I

OB, EOMIZ L MR SEE ~R
ML TWaATAbER I, HTlE, &
U 2 oRERDS MAE TR BH 2> ORGSR, [
B ~L N> TWHETRBNBIER ST

(Fig. 2E). F7=, Mg\ TITEICH
DENRIIZIZ Y o REROENE D b,

FEA~CEBEENIEND 2 R TV A EE
LRSIz, £z, 4, 6, 24 BED Aire
KO~ 7 ZPENgIZ BT H 12 @i Aire KO
~ U A & [RRRI AR E 2 © MR S A 52
BADY L REROZEZRDT-. 4, 6 Hiin
EHI Aire KO =7 ZDFERIZEB VT H,

U o RN i T PRI E & TR E
MRS E ~OEITHRIHE CTh D ER b il
SNz,

F 7o, FREIREO MR O W ARAYBLZE T Aire
KO = 7 2D — O g Tl & beig L TR T
ZEfEE N H DEREZ T -, £T2, £
X 9 la~ 7 A DPERRIE A O BE S DN BENELS
oA (W e

— I OMEARTIZ Y BRI L
BRE AR S E SR I HAE L, TR %
LTV AR ER SN, 2o
Aire KO = 7 A DREgIL, —HD/NEDE
MiEMZEZ LThd b0 g, K-
DN ENIEHEEZ &2 L TS50
boleny, WTNOEERIZENTHIHET
VN RS IR BAT IR R ST
7= (F). 2078, T VAN A
DA LAY VEARNEEICHEEEL TV D
DHERT D72, 12 Bl Aire KO~ 7 AT
JREJR 5 LR D FREE 38 L OB AR S P S B 72
AR (ID 1422) D/XT 7 ¢ o) SR PENRAE A
ZHAWT, 4R Ut T o7 T D
FER, WRE OREREMOREIC LD D
P, BET AN ZABIXDABIC LV W
BOOYatEZ R LIz e, TS
JLoNv ARSITIBRETS T Tk Ze < BERERDIC b
WFEL TEOT, A 2V CEARIIHER
INTWD Z Rz, (FTK)

123885 24585 Aire KO XD HFIEFRR

A, B:HERf
C:AVARYU R

12:8iEhAire KO R

24MihAire KOTIR



(2) B Yu a2 L % B PR DOESR
ZIVE CORMMB ST NS, Aire
KO~ ZADFENEIZ BT 2 U BRI A
CEICRRT DO Tidenmn Bz,
Aire KO = A MG E 72X BFAR Wt ~ o &
Mg % L RPUA E LT, Bl fbmRs A

W2 KB MR Yt 217> 7= (Fig. 7).

H PR O R HUR 0 5 4 8 2 C ks
ThHdDZENEL, 2 WPUEN anti-Mouse
IgG(H&L) TH D728, NEMED 1g6 12X 5
FEFRFR O M =¥ 5 BT, 2
AR LTHARN 7 v b O S [FIRFC
iz, =7 ABXOT v MERDWT
DEE Y, BAER W v~ 2 — Lg% 1
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DTNRBOIE/FRNEEZ O DEEN
BRI, Fh L HEL T Aire KO~
7 A7 — VI & W28 E TR O BT
WHBBHER SN, ZDOZ LMD, Aire
KO ~ 7 Z i U I RN AR U (2 k3
HEPUROTFENRE S NT=. £z, ZO
Gutt M S PR A, R L A B P LR R A L 2
FRWVEIEE TR, BT TN ARG
HTHWEt i orn@lgani. £/,
JREMF O & bl 23512 8W\W T,
HOETRE OGN R TEH 2 &b,

Aire KO ~ U ZM{EHIAFET 2 H CHUE
OREERPUR IR B oM E FIcE s
IZIFET D Emmans. (KRIX)
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2%k 2,000/ MR
DyLight 488™ Conjugated
anti-Mouse IgG (H&L)
(L0t.20308, Rockland)

(2) Western blotting {EIZ XL 5 Aire KO <
U Z Mg O B EHURDIERIFUR OERR
MERE A ORER LD, Aire KO

~ U A ME PR R USRI 9 5 B
CHURDOHFEDAREMENIEF I RE VW &
MR INT7-%, RIZ Western blotting
O CTENIUR OB Z(To 72, 7,
10%SDS-PAGE (Z PEfgkAAE & o /X 7 VA fRHR %
FEBH L Western blotting 24T - 72812, &

70kDa TNy RAMER S NT-720 (5
— TR LTV, 60~80kDa fFiTds B
A BT % 8. 0%SDS—PAGE % F\T

Westernblotting #4795 Z & & L7z, £77,
L RPUAE LTHWD ~ 7 A5 OREIC
ST, 10 %, 100 £%, 500 fi%, 1, 000 7,
2,000 DA CTHFT L7z & 2 A, 500 {44
RoH bW RNV R SR (F—
ZITRL TR . FiWT, &2 OfEED
MFIZHOWT, MU T2 B &
PUADTEZ MR L=, W= EEL, 6
WS Aire KO~ 2 (n=8), 12 #HfH Aire
KO<=7 A (n=19) BLOHER W <~
A (n=2) THDH. TOER, 6 Aire
KO~ 7 2 Cl% 1/8(12.5%), 12 J i Aire KO
~ 7 ATIX 10/19 (52.6%) DEE TR
R PURIC RN 2 H EPUR 2 A3 % Aire
KO =D AN B, EOWTHOfEEKIC
DN T b [FEEICHK) T0kDa DK & S DOPEEHE
MRPURIC RS EE2 R Lz, £72, 6 B Aire
KO <= Z1fijF (ID;80153) T, B
70kDa ffix DN RLAMZ %, #J 45kDa fF
ITIZH A7 Ry RAMER SNz, 51,
12 385 Aire KO ~ 7 Z fLyH 2 DWW Tl o
Arie KO ~ 7 A TR S U749 70kDa {4 3T
DNy R3S > -0k LT,
Z OMEIE T H K 45kDa (T IR0 < T
HDOLWANY RBPRH SN, £72, W
OERIZ LT, # 55kDa fFITIZIEH 12
WL TIEH DN RPMERTE 2. 1=,
ZoBCHUERIZ, BEE L BICERITES
INDZENRHELMNERST2 (TH)
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2R Btk : Anti-Mouse IgG(H&L) HRP-linked Antibody
(Lot.15, Cell Signaling) 20,000£54R
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R CRIGSETWA D, 1 RPUE - 2
WHUR L HIT4°C, —BE TGS HED &,
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1% 120kDa & 0 K& Ze HFlBHHAR B IZ D0
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WT K 45kDa T IT I BARE 72 /8 0 RS HE R
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B M, IR, & 512 IL-2 3&MEAL T (IL-2T)
FHABIZ BV AIRE B15 T ORBPRO bz
(Microbiol Immunol 2006)
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CD4T CDS8T IL2T B Mono DC

PBMC T
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(4) Westernblot |2 X % AIRE B AR MO
Rt
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PNAHEALZKI LI=DIZx L., EBV-B #ila
TIE, 45kDa D7 T 7 A v NEBADO B EKH
L7z (P

T 24=T 4L AIRE-CKR IR T F F A% FL Vf=Western Blot
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SIBHIT, PI9T AV NN CRRERTH D
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WZ X DMET, NSRBI 25k A v
TR MEATH D, Sk, ELKEE, 7
O~ F oRyE TR . TOF-MAS ZBEfE LT, B
FRIZ R L CTWA AIREEANESAT HE
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