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7 LA O EIMENEE A BT S M (CD4+*CD25+*CTLA4FREME T MASERMAE (TReg-like cell)) 73
Boh, ZOHBEEEBEEOT I NVICBATAZ LY, NI —RRNGERAZFHET
A LT L7 (J Clin Invest, 1150 1896-1902, 2005), $/L% AW JEESBAEIC ISV CRARRE
RHET 5 FEIT, Fx ORE L2 bOUSHIHR CHEES 2 0B Th 50, REE WX
B CIEER & OISR O 1L, FO%Ee MY U BRKICB W CRBEO FIETHE LN ERY
BRI CD4+CD25+CTLA4+F0xp3+“C“B”DD ThPLIWEME T U738k (TReg) @ phenotype
BHL, UL SEKESEE (MLR) (BWT R 58RI MLR 28f4 5 Z L B8HLNE 2>
7o CRERT—4).
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L., ZOMREBBHEZLOL I ETY MZ
BEL TR —HRAGEERZEAT S,

B. WA
1. A 74—bLFartr boE

AELZ LD BRBEOERICELT, 20
W, AOHE, R, RMT#%Le s+
SICFALT, BEEICLAFREEE D,

2. xigBaE

AEEIZBWTE, 4174 —L K2
eV MBRELNE 10 BIOBFICKIED
LHBBHEAEFER L, 10O BT
b OFRE, MR, MEEL, FER, FEHTH
., NI —& OfH, A, HLA I A~
vy FHURBZR 1ITRT,

3. UL/SBERRELE Y VU RERIR AR

BEBETERD 2 BAENZ KF—, LI ¥
T M RFEI TP A F T2 L A%
TV, FEh 1x101008, 5x102 @D Y
NEEGD, Honenehol 3Bk
T INF v —s3 7 (87-301A-100N) (Z A
. FH—U 2 RBKIC 30Gy Okt #R % R
#3435, UFORFF—BLOLExT b
U o EREIER O RE T B T ER K
Cell Processing Unit (CPU) WNTITH,

U o/ SERECE SRR O Lo, BIRLZ L
BT MY SEKEEE S, 2000rpm
20 HrfhEOT 5, PRBICIFE LY
o Y UARBRSEEBERL T, AlyS
505N i CTHei 1% 10% &M ALy505N &
(2 suspend L. 10% &N ALyS505S & %
FAury—EESE, LB b
T U/ BRASBERER LiagE: o v b
T5H, LYET U MT UV _EREDLF ¥
— /X 7 (87-301A-100N) N> ALyS505N
# 1000mL {2 suspend L., iy 15mL B

£ O CD8O Hifk (2D10) 15mg. Ht CD86
ik (IT2.2) 1bmg # ¥ 5.

BRI SRS (30Gy) Lz K —VY
CRERE Y NBRECESBHER O FICEB S
. 2000rpm, 20 hEOT 5, RREEIC
HrE o e mBEAERILL . ALyS505N 8 Tk
W L 72 %12 ALyS505N % 500mL 2
suspend L., Zh & LRI LT v — 3y
JPICHEALT, LI Exy Y ooSEkE
BTCA »F a—F—T 1 HERAE#T
Do

1 AEH, INVTF v — Ny TinbEEY
3Bk E RN L C, ALyshOBN i THevE L
Ml E v b5, OB
WA, U o /SBREEE S BERIC & Y TR
flaERET D, ZH L THRLNEERY
Bk %E Alysb05N # 1000mL (2 suspend
L, INVFr—_"y THIZEAT D,

FIRHCHEY 74 A 2 7 2 LV RIC
LY Fh—K#ifns 5x10° @D Y o738k
ERILL, INVF ¥ =Ry ZICHEALT
2500rad OB %, CPU ICHI(T 5,

T TR /RO F LT, Lo R
— U SEKEESBE L, PRBOSEE
B L C¥eiE % ALyS505N % 500mL =
suspend 9%, Z O NF—U L BRVRIHK
(Z 1% 10mL, 5t CD80 Hifk 10mg. Ht CD86
PUE 10mg 2L, ERRosE#Y LS8k
PR D N T I NTF % —s3w T PRICTEAN
%, 3TCA v FaX—F—TEXH{Z1HHE
REBETS,

4. BB L Mk

Roh— 6 IS T B e ah
BlEEz., Liv>r MEEBICHTEDFE
TBET S, ®REMHIEL cyclosporine
(CsA) 8mg/kg/ H . mycophenolate mofetil



(MMF) 2000mg/ B . methylprednisolone

(MPS) 500mg/H Of N5 CTHtET %,
Pt CD2b SR o SHUICH T DB TH S
basiliximab } iﬁiﬁﬁ L7,

MPS i3AIICHEERE L CBEtE 7 AET
20mg/H & L. U\@: 20mg/H 3 Hf#., 16mg/
H 3 Hf#. 12mg/A 3 ARG LK
8mg/H T 1 » AR 5, £O%ITMLR
D/8rd party SI LT %2 #EFE L DD iR
T5,

CsA (2 OWTITE H R E 2 HE L,
BAE% 3 » AT trough level (CO) % 150
~300ng/mL OFEHFNICHERT 5 L O &S
BEHFET 5, £ 0% MLR D/3 party
SI LD % f#8 LoD 5.,

MMF (oW TixBME%E 1 » H I
2000mg/ B CHEFF L, £ D% 2 &I
250mg TOWE L., BiEE 2 » T
1000mg/H & L, LAf% 1000mg/ B CHERF9
%, FO0O#%1X MLR D/3vd party SI lLOIEKT
AR L OOWET 5,

A% 6 H B225 cyclophosphamide

(CPA) 25~30mg/kg/H % 3 HREEIRME
B, KMV > /B A E B ET 5.
CPA ¥ 5% . KM L+ 5 2K %K H
1500/mm? LA, #7918k 1000/mm3 LA
TEhholts
stimulating factor (G-CSF) #5795,
5. &Y L/ BROE@TE

2 WEEELEY Vo AAEREI LT v
v ZMBENR L, ABAEKT 2 BINEE L.,
MlagE b oy b5, FEHRAZVIEE
12U SBEREEEBHECREL, AHBNR

HAKTEBIC 2 EFEE L 2RISR
v b5, RIRHZEEREO—EZTRIRL
Ty F bR ERRRTRETHDZ

£ 1%, granulocyte-colony

L EHERT D,

FRTHEONERY R AHR
7Kk 100mL i suspend L. #@if i~ 1L
Z—F@ L CL v BTy MR G
Do BEHCEL UL, LB o vital
sign ZRRRHOICBIE L, BB, EIRERE,
MFE T 72 EOERMB B LI 5ETE D
G2 RET D,

10 JEGIIC I 5 CPA # 5 HB LR E
B, B Y o EREE B 36 L OV Rk
EF 2T,

6. VU BkiREE#E (MLR) O%fi

BB, LU BT Y S
BRE FFH—VU 8K BLU 3rdparty U &
NERE ZRWTATED FIETMLR 2179,
FRFh o MLR IZEBIT 5 stimulation
index (SI) Z#&H L., FF /3 party SI
t (D/3rd party SI tb) #E T 5.

7. SIEINEIEE ORE

BRI MLR 2% L, D/3d
party SI LbDIE FABELNHEIX. T
CsA BL O MPS %, 2\ T MMF % il
T 5,

8. {EMLUG DRI & TRIR
WHEOFIEIZ LV IERRISEE=F— L,

ﬁ%ﬁmﬂ%bthAi%&%Qﬁ%“
VY, ZEAEEE LTS E IR OFIEI

DIBREIT .
9. SR

MLR Oz, KK Y o 7 E8kY- 7 > b
A L. CD4, CD25, CTLA-4, Foxp3,
CD95. granzyme BPEAlE A HIE T 5.
10. AEH I L OEBHE

BRI 2 BELGIHE, BEY
VBRI AR D BEM BRI, ED
WCARBREZPIEL, FENRBBMEEOL



EIHIECEI V2D,

C. BIRERR
JE 5 1 B A AT

ambulatory peritoneal dialysis (CAPD)
THEFF SN TV Z LI X B AT O
O, FEH 8 IXBREE DAk IR BT

(ATN) D=, fEf 10 1% O RSR
BT CPA 5% FNENHitk 11~13
HH. 17t 26~27 H B, #iit% 14~15 B H
(CEDE, AT o THER Y o/ BRiaE
AEZhehifit: 19 BB, . 33 A E,
2 21 HREIWELE T (€2), LMo
THERHMAE N2 21 B, 35 A M.
23 Hi& e o7z,

22 10 JEFICRBWTBEB AR L TE
Y. MLR T D/3xd party SI DK T (FF—
B BANEARERIGEN) BELNA TS,

FEG 1T 68 A BICiZErm 2013 L
72 7=, MLR D/3vd party SI DK F 235 5
. BHEBEERGRLNE S LT F=E

(sCr) 0.56mg/dL. & BEFCTHo1R, &
RER DMk A Wra LTz,

2 10 EF OBERZRB A%, sCr. &K
MLR D/3vd party SI kb, &3k s &
&R 3T, &flizivyT MLR D/3wd
party SL LLOIKTARD LI, T A FER
L o0 EMEEEORMELZT> T 5, &
B 2 &IER] 8 I >\ iR EMBE OBIE T
HD7 (HLA FUR I A~y FHTENnE
U6, 3). MLR D/3 party SI kb {E TFiZ
ROLITWAHN, S ORE % bt
AYEEICIT > T 5,

CPA #50EIEM & L CiIBi®E, AMmEk
BARRD B, 261 G-CSF of 54 5
LTW5, 5558 Y V7 ROETEROFE,

continuous

BRI MEETREITN > EVED S
P AWA TSN

D. &%

BBEICBIT S MR ROGREERD
MAZBHE LT, LY FT YR
e FP—PURRS IR 2 BT CD80/S6 i
& F £ T I B & B #& L .
CD4+CD25*CTLA-4*Foxp3+fifa 2 3758 L
T ZTHhEBBMEBEICRE L, REHY
IR —BLQ 3d party L BT b
U > 38k & T MLR %17V, D/3xd party SI
WORTF#EERTHLICE»T, F—
R REVGLEFRICEERFE SN NS
MR L. ZHAEHER Lo o5& R
DFEEIT o7z,

FEG 5, 8 BI 10 ITBWTHEEY L3
ROWmENENENBESE 19, 33 BLY
21 B BIZAThh, fRE L THRM B %
EN 21 AR, 35 HW. 23 A& 220,
WEMEEIZEEN 2N 0.8x10%mms .,
0.0756x10°mms3, 0.3x10%mms3 T -7,
Z DM THNZ IS TITEERBRNIT 14 HIE
Th Y, Wit 0.4~1,5x109mm3
Thot, 2O & L EEEBMIL 21 B
WBRFTHD, Zhbl EE 5 L5
BB TsEEL N,

FER) 1134 68 A BICHZER 20 L
etz s, ARRBROME A FIELZ, MLR
D/3rd party SLIHE T L TR Y | BHEEHEE
H{&iZ sCr 0.56mg/dL & BiF TH 5,

BRY ANBROEmIER, R4 MLR
D/3rd party ST EEAMET U 6% 40 1 25 A 9k
BLTWDR, EM 2 LER 8 13EEH
DBETHD L0, ENEEICHE
P2 PR LTV D, SB%IER 3~7 B &



OYES] 9 L 10 ICB W IR BAER 1
% 8 EISIEIIHIEE D b D SE B A
BT TETHD, EM 2 LIEF 81280
T, ZORBRAMRLIZET, SBHIC 6
H B RRIE & 3T TR IHIEED & OB Z
BETTETHD.

CPA 05442 FI K A R &
BENRFED LN, G-CSF O H 5 LELE L
Tro RRSIM A MBREORIBICITHBE AL
7= JEH 4 LI CPA #% 5-8% 30mg/kg/
A28 25mglkg/ AIZIRE LT,

B Y v SEROEEIC K DA, EEE
. ME T2 EORHERITV > SWVFED
Loz,

E. &M

BRMEICBIT S R —RENGERAED
WMAZHE LT, LB RT Y os
& R—HURE M2 5t CD80/86 i
& & £ F R & 8B # L .
CD4+*CD25*CTLA-4+Foxp3*Hifla # % &E L
T, ZhEBBEBFICIE L, BRI
I R —B L0 3d party &L v b
U 2 /RBk & ¢ MLR %217V, D/3d party SI
OB T 2R L, 20\ T R —%F
BB FNEREESFE S, BT,
R MHIEOBELHEIZITo TV D,

F. REARER
FRCEEEL

G. MRERR

FREE

D/ L—Rg, pRE B BA B fh o B
BRI DR MR EAROEAN. ¥ 45
B H A ERRS, B, 2009 4F 9 A

2/hli—BR, SRR WA R
BAEIC I 1) D R IESRE A DB, 5 43
Bl B ARRRB B ERRE, WA, 2010 4
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No| &b | 147 | BHEE A B REE BHE |FF—| s [HLAMM
1] 42 | M | 2008/8/28|IgA preemptive| BE | A—A 3
2| 46 | F | 2009/2/5|MtBIEFEE [2y3m *x | 0—B 6
3l 53 | M | 2009/4/9|CGN 1y2m i | O—AB 1
4] 41 | F | 2009/5/21]|IgA 2y7m £ |AB—AB| 2
5] 26 | M | 2009/6/18|IgA 2i5m 8 | A—A 3
6| 36 | F | 2009/7/9|CGN 7y10m & |B—AB 3
7| 47 | M | 2009/8/13|IgA 11m ik | 0—0 3
8l 53 | M | 2009/9/3|IgA 17y4m = | A—A 3
ol 34 | M | 2009/10/1|CGN 7y8m 2 | B—B 2
10} 35 | M | 2010/2/4|7F88 9m & | 0—0 1

&1 BETRLNF—BIUMER - BEESTE
No CPA 58 |&#Eiiad | @A

1| 30mg/kgx3 | 6,7,8 04x10° 12

2| 30mg/kex3 | 56,7 1.5x10° 12

3| 30mg/kex3 | 5.6,7 1.2x10°| 12

4| 25mg/kgx3 | 5.6,7 0.8x10°| 12

5| 25mg/kgx3 |11,12,13 0.8x10°| 19

6] 25mg/kgx3 | 5,6,7 1.2x10° 12

7] 25mg/kegx3 | 5.6,7 1.2x10°| 12

8] 25mg/kegx2 | 26,27 0.075x10°| 33

9| 25mg/kex3 | 5.6,7 09x10° 12

10| 25mg/kegx2 | 14,15 0.3x10°] 21

5§52 CPARG&ENE ) N\BREEB LUEER
No| #2iBB % |D/3"P SI| sCr | CsA MMF S 3HE

1| 580 0.12| 0.56|50/— 250/ 68PODJHZE

2|l 419 0.32| 0.95|25/25 |250/250 fRE. BRET

3] 356 0.16| 1.04|50/25 |500/250 TES

4| 314 0.09| 1.19(25/- 250/~ (IS

5| 286 0.08| 1.57|75/75 |250/250 A5 E

6] 265 0.006| 1.46/50/50 [250/250 ES

71 230 0.15| 0.92|50/25 |[250/250 [ES

8l 209 0.14| 1.41|75/75 |250/250 ATN

9l 181 0.27| 1.47|50/50 |250/250 > NEEFE
10 55 -| 1.23/150/150 |{750/500 %%, CMVHRRInGE

£3 BB MLR, MFEILTFUE, RENFERSSLEHHE
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SyRNTFEEE R
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Wrges A AT B

JERERFT bE—k F—

MRS

IS B I SEER R 2ROV, MifkMET IR
Ploflaz 4 LT, v MEEBEORISH L,

Wiy E R4 - BT B
FTBAT R IERERST hE—
trE— Bk

A. BIEEHB
IEESIBREIC BT AR ERFEDFIE
VIRESL STV, HBFFERERR 2380
TEOFEEZBRL, BRICHTH—D
DFEELT D,
B. ®gE sk

LTy M HEx1098[E, K —
M HIX109FRED U o REREED, 1.5 10
238 (H1CD80/ICD86HIIAS 1 g/ml) @
FETE#ET S, DARBICAMEE S,
X I R F—m 5 2x 109D U 7 EK
Y. 1.2 lo5EEE (HtCD80/CD86
PR ugiml) THEET D, S HICHHE
IZ300mlDEEER Z#INZ., FD2HKIZA
MRy, Lo MIELE,
(PR E ~DEE)

B FEROREEZEESHTEICD-
&0 Em LT,

C. WS

10D FEARRTFE A £ LTz, EiRok
ECELNEET R — LB b
DMAEHLEO T e MLRZIHE Lz,
*7-CD25. CTLA-40¥ M Inaive T
celllZ b _THEIR L T iz, 10 A DAFSE
BINZ T AENEIFIOBENAHETH D |
BIERBIFE A RO N7,
D. %8

v ROV SR T bR AT S
BEiZCD80/CD86#% % % BET 5 & #h

& < IpHIETHIREE O Ml E s
5, ZOZ EiXCD25, CTLA-4D38H
s & M OBENRH L EE LN,

E. &%

PILTH LN ARITE b OBIESHE
THYHERRZ IO ONT, T2
F BRI A RS LTV ARETH
D, SHBOHBREFBIETINERH D,

F. BEREfERRIEH
ORI L

G. WFFEER

L AR

Chiyoko Sekine, Ko Okumura et al.
Diffential regulation of splenic CD8
dendritic cells and marginal zone B
cells by Notch ligands (International
Immunology 21, 295-301, 2009)

2. PRER

BURT BE ¢ BRI & SR T
H A AE PRI GRO0)
20094£9 1

H. 4npBAPEMED HHFE » Bk,
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JEA SR RE e GuET VX —EBRETE - IR EE)
SRR &

53 F LSV T ORI

Moo B B U T oS ERRKTERIER T ¥ —

MR E

P METHRASER L O ML S A R S L A BRI B B THIN Danergy
FEOAD = AL, SGIZEMEICE > T 7 = 7 Z—H{ifa A2
BT AN T AN = AL OWTHRE LT,

A. B

IEEs B R R ERFEO L DITIMEIET
AR A A THEEL L S b
BEPICET EWIHIRBEITOTNEN, Z
DBBIZBIT DT A=A LTHGNT
V70N, A FRFZE Craamb P THRAREE 4
AR A B = X LR ORISR 7 =7
& —HIR % BN 5 4 &I OV TR
2179,

B. #FeEFIE

THIfE D E2S 7 F I ORREC & Y AT
anergy (FRE) ORREIZMED, BeBNZhFE
Tanergy 2383 572 DIZHWTE - THIM
DO FFENKTHIAE & AV, THIfE DanergyiBE |z
b AN D FHEEE T L, £,
P METHR AR AR D FE R T A 4y +
BT AT, =7 = 7 Z—Hila~DEE
BmEt L7,

(HEEm~DEE)

H2 U T U FERGHEESOEFIZHE -
(%5& %‘f'/fvjz/) f:o

C. WrefER

A a7 AT —FN—A L ONKTHIARIZ
B EEHITHIEEFEE Y 2T 7L, VT
VB A LPCRIZ & Ybasic-helix-
loop~helixEF— 7 2 OBIL TN ERE
B U RRRICEHEB L TWA Z L AR
L7-. [Fbasic-helix—loop—helixEF—7 %
FFOBBTE2 BB IE 5 LIFN- - O3
BATTHE L, F&EEF2MHT25LETT5
T LR LT, IR ARSEU R 3
B9 550 F%2FACSH DU MIPCRAE AV CTREST
L7~ #5 BCTLA-4, FoxP3 & W\ o7\ A1
IS B < BB 520 FOEMBRARL
Nz, £, WHIETHRELRO =Y
7 A —HRRainElEERE I DU Ttranswel 1 & F
WO LR, MR ot b7 &
LRBENTIHLERNEWIFERTH-
7. ERBEZOBEPBMCE AV, NKTHIAE
DY A NaA VEAMERSILEEZA
IL-10@PEA D RIEBIFIE LT,

D. &%

NKTHERRIZ /8 < #5819 Hbasic—helix-
loop-helixEF— 7 ZF OB FILT D
ENHERERFICHES LB RN S
VBHEEDE Y ey T 2B LTYA b
A VEAERRIEL T8 T TH B,
Stk FEETFOMEETHRFELMRIC B
U BEENERE LT, 2 EROFERE)
O AHIME T ARFE I DR MR 7R = 7 =
7 F—HRE A L O A EREE R B Y | 4
% ZOYMEOREERAD, S 5ITHBEPBC
RAWERENIE SICEARABERBE Y
179,

Y3
E. 3 [

THifE Danergy, VA bAoA »EEARIEIC BB
T O— 2% FEE L RgEENE . I
MTHIFZEIRIC L AT = 7 Z —fEfaD
W] A 7 = X BT & SIIER A e &
?ﬁ: 5 o

F. fERfaiRiEm

G. WsHE

1. FWHEE

L

2. FERE
TEBFF—BS [ AEERRIZS T B 0EH
FRFTE] R A ARy T, FEEEE,
201042 H H IR

g.?%%@%@&%~ﬁﬁﬁ%(%ﬁ%ﬁ
1. $FFEds

L

2. EHFETE

L
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Ei%@ﬂ%ﬁ%%ﬁ%&(ﬁ&?vw¥~%%%%%
A =

Feth &

HAF

JL

EV SIS )

FRR L~V T ORPEFHITE

wroioyiad mART

B K 5 K2 R S A 8 B R

MoeEE

FFEAOTHR o—r < A5 RV,
o ARG R SOV IL-2 FEARE
I LTV, ZhB/EEND, RERRIT,
A Z T -5 E @&ﬁﬂ%w%FM%%
FLTERTHSZ EMHBA L,
BILOIL-10 14

BRI T A EEROBF LML~V RT3 Z 2 HIEL T, AR TITET VERR LM
SEUTCHH 2D TN A, EBRRE LTL, Z o A7 HE OVA & A—S—HR TSST-1 & ind 5 TCR &
TSST-1 CHE U 7= T fIMIE, TSST-1 DA 72 53 OVA DFH
ENIHl S AT,
in vitro THEBERZHEIN T M E—HUR
in vitro BI O in vive 2T/ m— 1 UL-ULTHERAT A %
L%, RERFBEHOTC, IHERBIZSH D8O in vivo TOFH6,
& B BN DIEHACI A~ DR BN T 5,

—7%5 . WM& A R A o TH D IL-10 DRE

A. BFEEER

FIE RSN BENCHIE SN TV A BRIIHRIEER &
LTHELMNOHEBNTHAEN, ZOFITARBHD
FETHD, TOMPICHEIT T, APFETILTE
5T HMIRERR LT D

B. WFFEHE
Z——Hi (sAg) (XTI o —  RRRECTE
s 7 F v ANDD, O TRIRBIH E N5
TERHBEINTWES, FBae SRS L-IAT VT
I (OVA) ERUET D T Ml &K (TCR) DE{E
T A~ 7 Z (Tg) 1% OVA DhIZ sAb TH 5 TSST-1
WWHKIGT D2 E2ERLTHD, TNENDOH
JFHE & RS 5 T Mo EELIREE 1 0
A PEARE L IEYE L~ — b — DB CRENT L T2,
AT BI L ClZ & v 287 « L~UL (ELISA) & mRNA
L~ (real time PCR) T, #%FEIWHEL TiX
Flow-cytometer & CHEMT L 72,

HERE ~OREICE LTk, ~ v Afilno A% H
Wi BE Ll Lot

C. R

BAREMEY A DA THDHIL20FEAT, VAL
TSST-1Hili CHRIEBRBIFINIER BB DO BN,
Thbbh, IL-20XTSST-1HEE #ICEmAIEE L, 24
R LA AR T35, OVATIL 2 4 K% B —
IV TFE - ED, ZORBEEIITSST-101/206
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Abstract

The importance of Notch signaling to maintain CD8™ dendritic cells (DCs) in the spleen has recently
been revealed. However, the ligand responsible for this Notch signaling has not been determined yet.
In this study, we demonstrated that blocking of Delta-like (DIl) 1 alone had no significant effect on the
maintenance of CD8~ DCs while marginal zone (MZ) B cells were significantly reduced in the spleen of
mice. On the other hand, blocking of DIl1, Dil4, Jagged1 and Jagged2 significantly decreased CD8~
DCs. All these Notch ligands are expressed predominantly in the red pulp of the spleen where CD8™
DCs reside. These results indicate a differential regulation of CD8~ DCs and MZ B cells by Notch
ligands in the spleen.

Introduction

Notch signaling pathways are evolutionarily conserved and gens via the MHC class |l pathway (9). The CD8™ DCs can
play key roles in cell fate determination and differentiation in be also identified by their specific expression of DC inhibi-
many tissues during embryonic and postnatal development tory receptor 2, recognized by the 33D1 mAb (9).
(1). Four mammalian Notch receptors have been identified, A recent report has shown that splenic CD8™ DCs selec-
designated as Notchi-Notch4. Interaction of Notch recep- tively decreased in DC-specific RBP-J conditional knockout
tors with membrane-bound ligands of the Delta and Jagged (cKO) mice with defective DC-mediated cytokine responses
families [Delta-like (DIl) 1, DII3, Dll4, Jagged1 and Jagged?] (3). Progenitors of the CD8™ DC subset were not affected
is critical for Notch signaling. The ligand binding induces but CD8™ DCs showed increased apoptosis in the spleen of
y-secretase-mediated cleavage and translocation of Notch the cKO mice, suggesting that RBP-J regulates the mainte-
intracellular domain into the nucleus, where it interacts with nance of committed CD8™ DCs by facilitating their survival
a DNA-binding protein RBP-J to induce the expression of in the spleen. Messenger RNA of Notch1, 2, 4 and its target
downstream target genes such as Hes? and Deltex1 (2). genes Hes1 and Deitex1 were expressed in CD8™ DCs. This
Recently, a critical role for the Notch signaling has been Deitex1 expression in CD8~ DCs was completely abolished
revealed in the homeostasis of innate immune cells, such as in the absence of RBP-J, while Notch receptors were
dendritic cells (DCs) and marginal zone (MZ) B cells (3-6). expressed (3). Among Notch ligands, DII1 had been shown
DCs play an important role in the immune system, especially to promote DC maturation in vitro (10) and Dll1-positive cells
in innate immunity by recognition and capture of invading were located in close contact with 33D1* CD8™ DCs in the
pathogens. This induces DC maturation to activate adaptive spleen (3). Thus, it was suggested that DII1 might be re-
immunity (7). DCs are composed of distinct subsets, such sponsible for the Notch signaling that promoted the survival
as conventional DCs and plasmacytoid DCs (8). In the and maintenance of CD8™ DCs.
spleen, two major subsets of conventional DCs are found, It has been shown that conditional inactivation of Dil1 led
distinguished in mice by the expression of surface marker to a selective loss of MZ B cells in the spleen (4). Similarly,
CD8 (9). CD8* DCs reside mainly in the T cell zone and are studies using conditional gene inactivation have shown that
uniquely capable of cross-presenting exogenous antigens the Notch2 signal in B cells is essential for the generation of
via the MHC class | pathway, while CD8™ DCs are in the MZ B celis at the branching point of MZ B and conventional fol-

red pulp and MZ and preferentially present exogenous anti- licular B cells in the spleen (6). In that case, Msx-2-interacting
Correspondence to: C. Sekine; E-mail: csekine@med.juntendo.ac.jp Received 25 September 2008, accepted 24 December 2008
Transmitting editor. T. Watanabe Advance Access publication 30 January 2009

21



296 Noich ligands for splenic CD8  DC homeostasis

CD8CD11c*

CD8+CD11c*

20

10 15

33D1

e
pe

]

20

20030 40 50 0 10 20 30 40 S0 0 10 20 30 40 50

i
L
Notchi 2
U
Lol
=
c o4
-é ue
E LS
Notich2 =
= ("3
[~ =
2 3 &
79 w
g 3
Notch3 " 3 =4
= 3
g
= 3 [Te]
b=
< L)
L] L=
us o
g W
W
o
o =
Notch4 = -
Ly ]
o W
=4
P 3 Lowe)
o =
UE [T
% : u>
E b
23
3 =
E 2
DI SE
o 3 wr
2

20 0

10 15

Dil4

5

m 15 20 0

Jaggedt

5

il

10 15 20

Jagged?2

5

O 10 20 30 40 50 O 10 20 30 40 S0 0 10 20 30 40 50 O

0

10 10!

e 0% gt

10? o

1w

Fig. 1. Expression of Notch receptors and ligands on splenic DCs.
Expression of Notch receptors and ligands on CD8™ and CD8* sub-
populations of CD11c* splenic DCs were analyzed by flow cytometry.
Filled histograms indicate the staining with control Hamster 1gG.
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nuclear target protein was shown to be a signal modifier in
the cytoplasm (5). Based on these findings, it has been sug-
gested that Notch2 and DIl interaction regulates the MZ B
cell development in the spleen.

In this study, we have investigated the effect of DIl1 block-
ing on splenic CD8™ DC population to determine whether
DH1 is really involved in the maintenance of CD8™ DCs. We
have found that DIl1 plays an important role to regulate
CD8™ DCs but other Notch ligands also participate in it.
On the other hand, DIi1 plays a non-redundant role for the
development of MZ B cells. These results indicate a differ-
ential regulation of CD8™ DCs and MZ B cells by Notch
ligands.

Materials and methods
Mice
C57BL/6 mice were purchased from Charles River (Tokyo,

Japan). All procedures were in accordance with institutional
regulations for animal experiments.

Antibodies

Generation and characterization of hamster IgG mAbs spe-
cific for mouse Notch1 (HMN1-12), Notch2 (HMN2-35),
Notch3 (HMN3-133), Notch4 (HMN4-14), Jaggedl (HMJ1-
29), Jagged2 (HMJ2-1), DIt (HMD1-5) and Dli4 (HMD4-2)
have been described in our recent papers (11, 12). Briefly,
flow cytometrical analysis showed that each mAb specifically
reacts with CHO cells expressing respective Notch receptor
or ligand but not with the other ones. Blocking activities of
the anti-ligand mAbs have been verified in vitro or in vivo. Ad-
ministration of these mAbs does not deplete the cells
expressing respective ligand in vivo. FITC-labeled mAbs
against mouse CD11c (HL3) and CD21 {7G6), PE-labeled
mADb against mouse CD23 (B3B4) and PE-conjugated strep-
tavidin were obtained from eBioscience (San Diego, CA,
USA). Biotin-labeled mAb against mouse DC inhibitory recep-
tor 2 (33D1), PerCP-iabeled mAb against mouse B220 (RA3-
6B2) and non-labeled mAb against mouse CD31 (MEC13.3)
were obtained from BD PharMingen (San Jose, CA, USA).
Non-labeled mAb against mouse reticular fibroblasts [endo-
plasmic reticulum (ER)-TR7] was from BMA Biomedicals
(Augst, Switzerland). FITC-labeled mAb against mouse F4/80
(Cl:A3-1) was from CALTAG (Carlsbad, CA, USA).

Treatment with mAbs

Mice at 6 weeks old were injected intra-peritoneally with 0.25
mg each of the indicated mAbs or control hamster IgG
(eBioscience) twice a week for a week (on days 0 and 3).
The spleen was removed for flow cytometric and immunohis-
tological analyses on day 7. For the kinetics study, mice
were similarly treated once and the spleen was analyzed on
indicated days.

Open histograms indicate the staining with 33D1, HMN1-12 (Notch1),
HMN2-35 (Notch2), HMN3-133 (Notch3), HMN4-14 (Notch4), HMD1-
5 (Dii1), HMD4-2 (Dil4), HMJ1-29 (Jagged1) or HMJ2-1 (Jagged?).
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Fig. 2. Effect of anti-Dii1 mAb on the maintenance of CD8~ DCs. (A} Flow cytometric analysis of CD8* and CD8™ DCs in the spleen of mice
treated with control hamster IgG (HamigG), HMD1-5 (D1) or a mixture of HMD1-5, HMD4-2, HMJ1-29 and HMJ2-1 (D1 + D4 + J1 + J2). CD8~
DCs were detected as CD8™ gated CD11c™9"/33D1* cells (lower panels). The percentages among whole splenocytes are indicated. Data are
represented as the mean *+ SD of three mice in each group. (B) Immunohistological analysis of the spleen of mice treated as in (A). Frozen
sections were stained with 33D1 mAb in brown. Representatives of three mice in each group. Original magnification: upper panels, X40; lower

panels, X100.

Flow cytometry

Spleen was digested with collagenase (Wako, Tokyo,
Japan) for 30 min at 37°C, filtered and subjected to red blood
cell lysis. Multicolor staining was conducted using combina-
tions of the indicated mAbs. Briefly, spleen cells were first in-
cubated with FcBlock (BD PharMingen) and then with an
optimized dilution of biotinylated mAbs. After washing, the
cells were incubated with FITC-, PE-, PerCP-labeled mAbs
or streptavidin. For apoptosis detection, cells were stained
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with antibodies, FITC-labeled Annexin V (Biolegend, San
Diego, CA, USA) and 7-aminoc-actinomycin D (BD PharMin-
gen). The cells were analyzed on FACScan or FACScaliber
(BD Biosciences) and analyzed with CellQuest (BD
Biosciences).

Stimulation of splenocytes

Collagenase-treated  splenocytes were stimulated  with
3 ug mi~" imiguimod (Alexis, San Diego, CA, USA), 3 pg mi™"



