FEZE NAIZLIRERABROZET S THIESE
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NOXAELODEILEaNEEALN-T HPBEKEIEET ZH 1 b
HAYODEWHIHL ZDDOERDMBPERICOETEZI LA
Mossman 5HARHE L. IRETIZZNA S Thl & Th2 #8212 £
DTEZBADREROGHAFHHMIA TR ZENBELSHAERDT
X/(5)o Th1 ML T MBROEBEAFH T I A4 N Ha4 >
IL-2 PRERCEHHT S IFN-y. U >R M+ > (TNF)-B
BREDTA MNDAEEET S, 2h(Z L. Th2 2L B
MRERCLIMAEELEFNBHCTT ST 1 M A > IL-40 IL-5,
IL-10. IL-183 BREEZEET D, COZDODDMREERIIEET
514 MMV ERBLT, BBEOBZIZBVWTERS
BEEAEBL. HMEDNS D RICL D ERAEPBHEORELEREIC
BIT32REFSEEHMLTLS(65),

BB THRAE CDA T g~ LMREIE. XEDR
RAMBABITTI S, AR CDA T MBEIREREKCH-
T IL-2 BEEXETBEELTERZN. ALN-T MO LS
CRELEEZHHITZ2EIS>BYA NI ACEEET B2 EIL
TEhRhW, 2O THMEIZ. XFHME T M2 (naive T #fE)
H AWK Th1/Th2 OFIEEMAARE &% Tho fifa & FEEh . 2
DMBPHINEEEET T2 A NHAVEETDZRDEEBTT S
EHIZIE. BDEI3FEEDTA M HACIRETTHAXRMASOME
RIAERITEDIEIRLLI>TEBIE  FETI20ENH D, &t
DUIAEFRNY A NHADR/ v I T I RIYIIERAN
BN S. REMETHEN Th 2 0 (L Th2 filgo L ¢
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N~ TEEHIZIE. IL-12H20W(E IL-4 WThhDY
A NAACHEERFERB I EDN DN > TETL S (66),

Th1/Th2 2t O AR EREDIFTBAERFELT. ¥4 MDA
VIBEDMIZ. IWEDOEIE(67) 8 B E (68, 69). I E IR R HM
D IEFE(70). BIRIBEAF (71, 72)a &ENRELbhTED .
RIRETHBE. PTHLHERMEN T MEIBIZEXZ2Y A4 MAHa >
EERBICPVWTEEAREBRIEZEB--TVWE I ENERICER
TELS, NAILRIZEVWTEKWBEFERDZ YA NAHA >
EENREZENRBIDZIENMNASIATWVWS, BOMEIZXT L T.
IL-4. IL-5. IL-10 &R & D Th2 BH 4 NH 4 > Th3 BH 4
NhHh4a4>THD TGF-B. £/ IL-6 WIFEEI N2 Z &EHHbH
NTLWBN, CholLIgAEEREBEICEEZERY A MDA 2T
HDd., TNIZMZAT. H2EOFEEMEREHWDOEAIIT LT
X Th1 BEH 4 NHA4>THP IFNyDHRFEINDZZEEA
bhTWd, 2ThodDHY A Mg VEEREIZNAZILIRD
BIRHEBPHIEELRIAERTLTVWREEZ . KETIE., /N4
TLRBIRMBIZCEVDEZEEINS T HRERKEZIZDWT. K
HE THREBOLTIHENTZ2 52BN ELE, 6T,
B E BB IZH B E . CD11b BIKMAR (X Th2 &
%% . CD8a* BiIK#fIL Th1 W& A2 ZhZnFET B ELE
bhTEH. N4 ZTILIRBIKMAEECZODVWTEZNZNEE
T35 T A NHACEERBEEHBTLE,

HSHERNO T HBEZEARRIIORT 220 K2R
MEZEODRUIO0-FILBEATHL. REOMRIZHEEYN
B THEBIASEDZEAEIChT0nED, MERRE T M
DS EREERBITT2DERETH>EN EEDERGRT
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TH¥DESCEID COEEERHRRINE, ERGWICTT 3
B FEARMIAEILIIA., BE—DIREFEMEED T M
DA %EEFETSZTCRIMNS VIV Zwv o TH R (TCR tg <
TR) DERNEIREE R > ENSTH B, 7-3-7 TCR tg
VAEFNILT I (OVA) HFEWM T MDD TCR #& A L
Ztg XU RXRTHD ., OVA323-339 % H4FEM KL TCR %= (18
LTW2 THEBOEENGLWESDH., 2OYIXRERANWD 2
EIZED OVAREMBRRRE THROFAERINSEZ E R B,
THRBBESCEDODZFESRLI U THBIZCEZH A NHa  ESE
SEDFEOENICIETEIZZONIYIINASHABLE T B
R WE,

RETE. VA ZTILRFEN THRESZEDODZEICIHIT 3
SRMBOKEEBINT 22BN ELE, Z2TET .
INA TR D T HEBESEOFEREIZ D THE
rl/fmo RIZ. 7-3-7 TCR tg YO RXRKRBRME T MBI L2 Y
1A MNAACEEREFEESLIO T HBEODLFELEZD
WCTEBMITLE, ZLT. THEYA NAHAaEENY — >

DARAREDIFIZCEETH /N4 TIILREIRMEIBOY A NHa >
EERERICDVWTHENTZEEEII. E—FETHEHLOLAELRS =
BRHEEFORBIZOVWTESDLETEEL £,
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MEE LU HE

/K7

BALB/c YO X B LV C3H/HeN Y9 X ZHA4 L 7 (=
R) LDBALE, NI T I 2 (OVA)ssa HRE I-AC
MR THEY D~ > 7-3-70 TCR off. BB H DiEEF
EEALRZtg YD R (7-3-7 TCRtg Y™ ) (73)l%. =iE
AFEFDREFREOEBLERFBEL. tERAGBLT S (2 &
STHRIIIE N, Z0FHEMH-EI N, 7-3-7 TCR B A&
RFBIET. BALB/c YO R EDXEBEEELhECH YT =M
BALB/c YO R EFIER —EHABRINBZYYIZAFTARERA
T BAEGCFREHEEAAKREERLE, ERICIE. EAEEG
THREEEMAR L BALB/c NI REXRBIBAEFERLZ D,
BEMGBERECLID EHEBLOHME LE DNAL 2 0 (.
AEMMRALVERNRAECLIDHELE DNA 2B L -
PCR ICLBREZIZCLDBEELELDEBRB VA, PCR IZH
WESEABGRFREN S/ v —lF. BABGEFICBLT.
BIHEZ I - NI 2HBLVUZDTO0FE -9 —8ICbfk-> T
BINDELSICHEEFEINTED., ZOHETF L ACT GTC CTC
GCT GAT TCT GC & & Uf TCC ATC CTC ATG GAA GTT CC
ThHhd. YORIXTHEANXKEY # 10 kGy BE AL CE-2 (H
AOLT7)IZEDHFLE, B, ERIZIEZ. BALB/c. tg
NODREBZHMY IR EFERBL =,

1= i
FE—BCRBELELOERWVE, /. EEZEEBIIDE
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DR WIEEBIES5%FCS Z# R /ML EERAE B =,

BiXilees zoMBEEDORAR
NAZTILIRELUEBERKMERE ZOMBEDRARIEE

—Z Mkl & BHE TFACS Vantage # B L8Rl & #F

DB ) ICRBLEAEZEERBKIZT 2o

T #ll b 18 JE IS &
1) BA YU > I/INBKR G (Mixed lymphocyte reaction: MLR)

CD4* T M08 C3H/HeN YO R L 0 EEFHHIZ 2 IE
EE L. $DDORLT RPMI 2L THk%E L RPMI (T %8
LR aEresFEE. Y41 70E-X#ESt CD4 Ik
(Miltenyi Biotech) 8 XU MACS LS* 9B A > L&2HLTH
ML, 1X10° D CD4' T iR A BREBEED /A TILRE
JUBBEBHEHIKXMEBEE 96 V)L ALK 7 L — b (Becton
Dickinson Labware, Flanklin Lakes, NJ) T 5% CO, 4 > F
AN—-—5HT 60 FFEABELLE, RED 20 KEE Y )L K
7= 0.5 uCl @ °H-F X ¥ > (ICN Pharmaceuticals, Costa
Mesa, CA) DEHXETEE LE, FITVVERMDRAALMEAE
FENLNN=—RRXASTHTSAT74/N=T 1 I)L% LIZEIUL .
BOAFEFhE HER2S>FL -3 2ho 52K 0HE
L7zo
2) MEFEN THRBEWNE

1) E[E#%IZ7-3-7T TCRtg~Y DX & bh CD4* THIfE % A &
L7, 1X10°®D CD4* T fifd & 1X10* D /NA TILiRkRSH L U
Ktz Z L ZhEE L. RAREED OVAFETT
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96 "I HAEKETL—-—FMEBLWTEEL, 1) CEAEIZ. 1B
BEBIEL o

NEBSENTHREROV A MNAS VEESE

7-3-7 TCRtg Y7 XA &Dh  MEBEORBRIE T MlaE L
T CD4'/CD62L"" fifa = FH L = £ E—FEME L H
ETNATIRSIVERBRMEBORAR ) CBHIhhEzAEL
A#kICISTVrr—tYtamzczBLWTERBMREE2ARL =,
4X10'f@ & 7= D 100 fBEH R L 1=z FITCAEH N Y U X CD4 mAb
H129.19 (BD PharMingen) %# 1 mIA L. 15 9. 4°CT
BB L /=, MACS &% Ti%/®%& . Multisort 1 FITC < 4
sO0E—-X% 1X107{@&H 7= 2 ul Az . 15 9. 4°CT#
& L&, MACS 81 /& Cik/®% . MACS LS® Bt Hh > L IZ
MMREERERML. CD4 BHMEREZEROIZEER L £,
Z D B Ba %R B R (2 Multisort release reagent & 20 ul #0 % .
10 . 4CTHEL. Y41 70EE-XzH il a5IC
oRE . MR 1X107 @ & = D Multisort stop reagent % 30 ul
EXA VO -XEEMY VX CD62LIRAA 2 ul MIZ . 15
S, 4CTHELE, REKICEKEEEZ. MACS LS Bt H >
& BB LT . CD4*/CD62L"e" fifg & FIR W IZE IR L =,
CD4*/CD62L"" fifg D EIZT 7O —-HP 4 XA MU —(2&D
BMELEER. 6% U L TH o7, 1IX10P D/ T LIRS &
UEFEIR# & 1X10° @ CD4*/CD62L"" #if8 % 1 mg/mli
DOVAEFEHETFTTI9 VxILAETL - PERAWVWTHEEL L,
i IL-12 mAb (BD PharMingen) % 7= (X rmIL-12 (Genzyme,
Cambridge, MAYO IR A RET T 2B A ZF N2 10 ug/ml.
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S5 ng/ml 222 L502RMUE, 48 BRI ICES L5 % G
WL, EFHROY A Nha EEEEY 2 K4 v F ELISA
ZLDEEL L,

T # fa 2 1t 35 B AE

TAMNDIACEERBZERFICHBEERAE LA, 1X10* D
NWATZLRBLUERBE KM S 1X10° ® CD4*/CD62LMeh
ffdZ 100 ug/ml ® OVA HHETFTT 96 "z ILhETL — K
ERMLWTHEEL. 3 HEICMEE 24 YL EETL — K
(Costar, Cambdige, MA) [ZB L. & 5(2 4 HEEE L T4
lRztBEs -, MIBARNRLTEELAE. Ms B U 96
DILFETL—-MZ 1YL YEED 1X10°5 ¥ D 3000-rad
DREREBE L= 9X10° D BALB/c ¥ R BEE#IAT & £ (7
100 ug/ml £ 721 1 mg/m @O OVABEETFTTHEE L, 48 1%
CEFELFEEBN L. EEFPOT A MHAVEEEEY D R
41 vFELISAIZCELNDEE L £,

BIRMREOY 14 Nh A O EEEE
NWATLIRELIUERERMABEERAR L. BL A BHET
FALTO DT LKL - NEBWLWTEEL L, CD40
MEIZLZRNBIE. H5NCHMIEIZ 50 ug/ml OHE < Y X
CD40 mAb (BD PharMingen) # 5" L fEa & ¥ =% . i
CD40 mAb Z R T 572812 5 ug/ml DI/ LR % —igM
MADFEETT 96 VxILAETL - NEBWTES LE, £
7Z. 50 ng/ml RILKR—-J) 12-T U RXF— K 13- PEF — K
(pholbol 12-myristate 13-acetate, PMA) + 250 ng/ml H )L &
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W LA A/ 7 47T A23187. 20 ug/ml @ LPS (DIFCO, Detroit,
USA)ZRMUTEELRL, 48 EELFA#BNR L. LFFOD
YA NS CEEEEY D Ny FELISAICEDESEL 2o

EBYA N4 mMRNA ORBEOBHEIZA NS Y
>7w%ﬂ%?5% . ®EAE LT 24 BREES Lz
ERB LA LM % RNA easy kit (Qiagen, Hilden, Germany)
FED RLT Ny 77 -2 30 Wl D 2-A VAT NITHJ — )
EANMUEBRKRIZCBEL. BNA HHE T 25 F TCTORIIE-80°CT
RELRZ. RNADOHYE (X RNA easy kitx# B LY, (fED 7 O
FI—-JLIZETDZ2 RNADHE%RIT o=, 30 ul DiFEKIZ
;}’E}ﬁﬁbf—é RNA U FICARZ2FEERICOFRE L LTH
Wiz, EEERIGIEZEERE RNA 10 ul (2 0.5 ug/ul @ oligo-dT
(Lnfe Technologles, Gaithersburg, MD) 1 ul %0 %2 . 70°CT
10 DPEIBELE, KLEIZEHBLEE. 5 BEEEEFHR [250
mM Tris-HCI (pH 8.3). 375 mM KCI. 15 mM MgCl,] . 10 m
dNTP mix (Life Technologies) 0.1 M DTT. 20 U Rnase 1 >
E &% — (Promega, Madison, WI, U.S.A) #/01 % . 42°CT 5
FEIBE LR, TDE. LEFE R Super Script II Rnase H
(Life Technologies) = 100 U &7 5 L 512z . 42°CT 50
PEFEELE, TOHRTIOCTISHMBEL. BREAKRFS

peall

ELISAIZCL B A NAHACDEE

WIEW{A%& 0.5 ug/ml &7 % £ 512 0.1 M Na,HPO,, pH9.0
THR L. 96 2 x)L7L — bk (NUNC, Roskilde, Denmark)
ZTkREFSIHE/R, 1% BSA/PBS T7 O v F >V, BYICH
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RUEEEFBEHDVWIIEERREMR . ZOEREFT F 2R
HLUERERE. ANLTNTESCHEETILAI 7R 7T
s hH -t _ ENT 4-ZrOT7ZVYCEF NI D LEN
I THRBIHE,. X407 L —K~U—4% Model 450 Z B W
T 405 nm ORH*EEHELE. BBEEZERXRT v 7T I&
PBS/Tween Ti%k% L 7=, AL =1 mADb (X IL-2: JES6-1A2,
IL-4:BVD4-1D11 . IL-5:TRFK5 . IL-6:MP5-20F3 . IL-
12(p40/p70):C15.6. IL-12(p70): 9A5. IFN-y:R4-6A2. 1R i
mAb % . IL-2: JES6-5H4. IL-4:BVD4-24G2. IL-5:TRFK4,

IL-6:MP5-32C11. IL-12 (p40/p70): C17.8. IFN-y:XMG1.2 (£

T BD PharMingen) & B W\ =z, {F#EAKIE. IL-2: 7-3-7 TCR
tg VOROEEMEE OVARB LAEELFERARBIC
L hE#E LA % & Genzyme (Cambridge, MA)®D IL-2 ELISA
Ty NDIEERBICLDEEERELEDOD. IL4: YD
Th2 #0—> D10.G4.1 # 7 O0OMBETRHBLAEELEFZF
BEZ 248 L =AM % Endogen (Boston, MA) @ IL-4 F v b

DIEEARAKRIZCLNDEEERELESOD. IL-5 8L U IL-6
PharMingen & Y A (IFN-y: Y 2 CD8 ¥ 0 — > 13G2 %

HERYLIEELEERFEICEBL LA RE Genzyme O
IFN-y ELISA v hDIEERBICL DV BREERELLEDE
zhzhBWLE, IL-10 8 FIZIE OptEIA™ set (BD
PharMingen)& #E A L =,

PCR
EF = PCR I Light Cycler™ (Roche Diagnostics GmbH,
Mannheim, Germany) # B W TiT>2/%, £TO PCR (X 95°C

felo

E

t
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CI1DERBELEZR. UTIZTTEELTILE 40 H 4 & )L 2
DRT ZEREIDTObhE, EEBVETSAY—. BRUN
17054 € -3 70-TJ0EERNELTIZRT .,

GAPDH (95°C; 0 #. 56°C; 15§, 72°C: 13 )
5-TGA ACG GGA AGC TCA CTG G-3’

(GAPDH > XX 7547 —)
5’-TCC ACC ACC CTG TTG CTG TA-3’

(GAPDH 7 > F >R 75 4% —)
5’-CTG AGG ACC AGG TTG TTG TCT CCT GCG A-FITC-3’
(GAPDH 3’ FITCfZ# 70 — 7))
5’-LC Red 640-TTC AAC AGC AAC TCC CAC TCT TCC ACC
-1 >E§«_3’

(GAPDH 3" U »B1t. 5 LC Red640 & 7 O — 7)

IL-10 (95°C; 0 #. 55°C; 10 ¥». 72°C;: 9 # )
5’-CCC AGA AAT CAA GGA GCA TTT G-3’

(IL-10 E> R TS5 4<% —)
5-CAT GTA TGC TTC TAT GCA GTT G-3’

(IL-10 7>F+>275 4% —)

5-CTG TGA AAA TAA GAG CAA GGC AG-FITC-3’

(IL-10 3 FITC#E# o — 7))

5'-LC Red 640-GGA GCA GGT GAA GAG TGA TTT TAA — U
> B& -3

(IL-103" U > #i1b. 5 LC Red6404EH 7y O — 7))
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IL-12p35 (95°C; 0%, 55°C; 10 ¥, 72°C; 7 %)
5-CAA GAA CGA GAG TTG CCT GG-3’

(IL-12P35 £ >R 754 < —)

5-TGT GAT TCT GAA GTG CTG CG-3’

(IL-12P35 7 >F € >R 754 < —)

5-TCT TTG ATG ATG ACC CTG TGC C-FITC-3’

(IL-12P35 3 FITC#E#H Yo — 7))

5-LC Red 640-TGG TAG CAT CTA TGA GGA CTT GAA G-
U > Bg-3

(IL-12P35 3’ U Y E£{t. 5 LC Red640 &3 70— 7)

7 ET AL 12
Student Dt EIZ LD T2 =,
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& R
INA TIVIREHAM RS (X RS RR MR L& LT T #1858
WEFEENT L

CD4'T #MilILBEESD MHC V5 X 19 FEHECHER®
RT7FROEAFICH L THEREETERADICH LT, &
RMDONDIOXDMHC VS Z N FHBRH LT LIRS
BETTIENHONT LS, N4 TILIRBEMBEO T
RBES SR BEHIREMRELE®T 226, BALB/c ¥ &
ALDRARUENAS TLRBIRME S £ U8 B4 4% 4188 % 5
FIRTHMEELT. C3BHHeN Y 9 X A S 53E L = CDa"
Tmﬁéﬂﬁb\%wmbﬂﬁéﬁﬁtbtmwﬁﬁ%w
BlLlo ZDRR. /N1 TILIREBHR M D 5 H 2 B 11k 40 By
CHBULTELDENT MBMEECESFSEEEE LTINS 2
CHEESMNEm o= (Fig. 2-1), & 512 OVAK RN CD4* T
Mz 7-3-7TTCRIgY DXL DBAEL. NATALKRE - |
BRRR A A MRS & 2 OVA Z R L THE L. R4 I7 415 1
SEHEBELEBAE /N TILIRBIRMBIE O F H 5 R
CHBUTHEO THREEFEAEB LTI ENRS
n 7= (Fig. 2-2),

WA TR A SR RAEE TR0 KBET
MAIZ K2 IFN-y. IL-6 DEEXAFET 3

RIZC WA TURBRMIIZELZ tg~Y Y ZBED B
BIFCDA'T #BaDY 1 M h o VELFHEEE BT L £ Fig.
2-3I1Z2"FT L5112, 7-3-7TCRtgV IR L DFAE LBk
ZIECD4' THlaE OVA ZE T CHRK M s AER M
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CPM

—-PDC

-=-SD
1600 - ¢

1400 - P=0.04
12001
1000 4
800 -
600 -
400 -
200 -
0

0 2000 4000 6000 8000 10000
Number of DC per well

Fig. 2-1. DCs from Peyer's patches are more potent stimulators of
allogeneic T cell proliferation than are those from spleen. Mixed
lymphocyte reaction was carried out with varying numbers of purified
BALB/c DCs (H-2d) and 105 T cells from C3H/HeN (H-2K) mice per
well in 96-well microtiter plates (round bottom). Proliferation was

measured by [3H] thymidine uptake during the last 20 h of a 60 h
culture. Results are represented as the mean cpm of triplicate
cultures on the y-axis, with the number of DCs per well on the x-axis.
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—-PDC
—&-SDC

35000+

P=0.0719

30000+

P=0.0001

25000+

20000-

P=0.0002

15000-
10000- P=0.0038

5000+

0 0.1 1 10 100
OVA (ug/ml)

Fig. 2-2. DCs from Peyer's patches are more potent stimulators of
transgenic T cell proliferation than are those from spleen. CD4+ MACS-
purified OVA TCR transgenic T cells from SP (1X109 per well) were

cultured with purified BALB/c DCs (1X104 per well) in presence of
varying concentrations of OVA in 96-well microtiter plates (round
bottom). Proliferation was measured by [3H] thymidine uptake during
the last 20 h of a 60 h culture. Results are represented as the mean
cpm of triplicate cultures on the y-axis, with the number of DCs per well
on the x-axis.
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BALB/c mouse 7-3-7 TCR tg mouse

T cells express T cell receptors which
specifically recognise OVA 323-339

peptide in the context of |-Ad.

O— O—
T T~ |

Peyer's patches Spleen

l l Spleen

CD11c*/B220- DCs _ l )
Purify naive
CD4+*/CD62Lhigh
T cells

1 X 10%/well 1 X 10°/well

OVA (1 mg/ml)

After 48 hours

Collect supernatants
and measure cytokine levels with ELISA

Fig. 2-3. The scheme for primary response of transgenic
CD4+ T cells cultured with DCs from PP or SP.
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CLUTHLWTHEBLERE. "M TLRBKMEBE B -
SIEE BRI E LB L TE L IFN-y. IL-6 O E £ 8
w bz (Fig. 2-4), IL-4. IL-5. IL-10[ZBAL Tl L F h
DERBIEERRETEIEE LTAVEBAEREBRL T
ChHolko Fles TP RTFLTULAELDN, KA TILRS &£
URBBMEENRETMEMLE LEBAKLTOY A ~ A
1 2EEERD AL 1,

WA ZLRBIRMIZIE T BL U Th2 BT A D b5
ZiEE T3

BWT. N TIILIRBIRMEIZ L 2 tg ¥ U XHFEOD B
REFCDA' T MIBDO DL BEBEEERIFL =, Fig. 2-5 |2 /&
TESITGIYDORLDBARL BB KRB CD4* T %
OVA ZETTHRMBAEMRERTMBE LTBL TR
TOVTERERCIARNEREAVTEREA L CEEL, 58
éhé#4hb4>§$ﬂ&—>tout%ﬁbto%@%
Ry Fig. 26 ICRENBL5CEBHIXMAIETh 54 ~ 5
12T&H B IFN-y DFEEEZK <, Th2 44 hH 4 > TH
SIL-4, 5 10BLVIL6NDELEBEASHoE, ZHI(7
FUo WA ZTIIRBRMAZIE ThHi Y4 A A > Th2 4 o
MDA LT DOEEZBENE N o, £ /514 T ILIRKE 3
MB2 DS DR R BIIA MBS & b8 L T IFN-y. IL-6 D 4 53

EENEM o L,

NA ZLIREIRMRIE E BREBR MO IL-12 AL 122125
()
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10. 30.

E IS
5 = 20
(@)
=5 £
- > ©
Z 'y 104 *P=0.0003.
LL. —
0. . < 0.25 ng/mi . 0.
20 PDC SDC
= 15.
S
(@)
S 10/
\
1 5]
0]

PDC SDC

Fig. 2-4. Cytokine productions induced by the antigen presentation of
sorted DC from PP and SP during primary culture. Naive

CD4+/CD62Lhigh MACS-purified OVA TCR transgenic T cells from
SP (1X1095 per well) were coincubated with DCs (1X104 per well) from
PP or SP for 48 h in the presence of OVA (1 mg/ml). Supernatants
were harvested and cytokine levels were measured by ELISA. Data is
representative of two separate experiments producing similar results.
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BALB/c mouse 7-3-7 TCR tg mouse
T cells express T cell receptors which
specifically recognise OVA 323-339
peptide in the context of |-Ad.

Peyer's patches Spleen Q
l l Spleen

CD11c*/B220- DCs

Purify naive
CD4+/CD62[ high
T cells

1 X 10°/well

1 X 10%well

OVA 100 ug/ml

96 well plate

lAfteH week BALB/c mouse

harvest cells @

ova 11X 105/wel| Purify spleen cells
100 ug/mi

or
1 mg/mi

9 X 10°/well

96 well plate
After 48 hours

Collect supernatants
and measure cytokine levels with ELISA

Fig. 2-5. The scheme for secondary response of

transgenic CD4+ T cells cultured with DCs from
PR or SP.
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I:] Medium

OVA 100 pg/mi
l ovA 1 mg/mi

*p=0.0004
**p=0.008 ,,

*

N O

PDC ~ SDC “PDC ~ SDC

Fig. 2-6. Cytokine productions by TCR transgenic T cells during secondary
stimulation. Naive CD4+/CD62Lhigh MACS-purified OVA TCR transgenic
T cells from SP (1X10° per well) were coincubated with DCs (1X104 per
well) from PP or SP for 3 d in the presence of OVA (100 ug/ml). After 3 d,

cells were transfered to 24-well plates and allowed to expand for 4 d in
fresh medium without additional antigens. T cells were then washed and

1X105 cells were coincubated with 9X105 X-ray irradiated spleen cells and
OVA (100 pg/ml or 1 mg/ml) on 96-well plates. Supernatants were

harvested and cytokine levels were measured by ELISA at 48 h. Data is
representative of three separate experiments producing similar results.
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RIZISA TR S & UK MR (248 & 5 5% TRH
L. BEELBEFPDIL-12p40 B LUV p70 DEE % ELISA [Z
ENBELEER. H CDAMEIC LN AR LESE . /84
TOLARBHR MBS & BB A MRS 5 12 IL-12 p40 EEE AR &
ShiEA, ZERHSAARH > (Fig. 2-7)6

INA4 T #k CO11b* BIKMAAN IFNy EE A28 T 3

f= LV T. CD11b* B L U CD8a* Bk MIfAaE Zh Zh 5 &
L. Fig. 2-83 L A#ARAET/IVA TILIRS & U A #51K 40 A
DEMBPREEIC LDV A MDA VEEFTEREEEFTLE, TO
EwR. Fig.2-8IZ T L3312, /¥4 Tk CD11b* BHIX #A i
AMRRTHERBE LEAGAXEEBEHRKMAIBEEERD ., U
IL-2, IL-6. IFN-y EXFEHINABOO N . IL-4 DEXEER
ShhhoE=DIZx LT, /N4 TR CD8a* BHIX#HAEE &= B
WEBAIZIXIFN-y EXXFEI T . IL4DEENFE
ahi, BEREERERBOBAEINNA T ILRBRABRDO L S A
MR OBEARY A NHA VEENRNY - DEVWERD S
nhhot, AELAERIZBVWTH ILI2AKERINL THE
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Figure 2-7. 1L-12 p40 productions by sorted PP DCs after

stimulation. Sorted DCs (5X104 per well) from BALB/c
mice were incubated in the presence of stimulators. Cells
were preincubated with hamster anti-mouse CD40 mAb

(50 ng/ml) and then incubated with anti-hamster IgM (5

ug/ml) to crosslink anti-CD40 mAb, or incubated with PMA

(50 ng/ml)+A23187 (250 ng/ml). Supernatants were
harvested and cytokine levels were measured by ELISA at
48 h. Data is representative of five separate experiments
producing similar results.
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Fig. 2-8. Cytokine productions induced by the antigen presentation of
sorted DC populations from PP and SP during primary culture. Naive
CD4+/CD62Lhigh MACS-purified OVA TCR transgenic T cells from SP
(1X105 per well) were coincubated with DC populations (1X104 per well)
from PP or SP for 48 h in the presence of OVA (1 mg/ml). Supernatants
were harvested and cytokine levels were measured by ELISA at 48 h.
Data is representative of two separate experiments producing similar
results.
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Fig.2-9. Cytokine productions induced by the antigen presentation
of sorted DC populations from PP and SP during primary culture.

Naive CD4+/CD62LNigh MACS-purified OVA TCR transgenic T

cells from SP (1X105 per well) were coincubated with DCs (1X104
per well) from PP or SP for 48 h in the presence of OVA (1 mg/mil)
and anti-IL-12 mAb (10 ug/ml) or riL-12 (5 ng/ml). Supernatants
were harvested and cytokine levels were measured by ELISA.
Data is representative of two separate experiments producing
similar results.
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Fig. 2-10. IL-12 productions by sorted PP DC subpopulations
after stimulation. Sorted DC subpopulations (2X104 per well) ,
CD11b+ DCs or CD8a+ DCs from BALB/c mice were incubated
in the presence of simulators. Cells were preincubated with
hamster anti-mouse CD40 mAb (50 ug/ml) and then incubated
with anti-hamster IgM (5 ng/ml) to crosslink anti-CD40 mAb,
incubated with PMA (50 ng/ml)+A23187 (250 ng/ml), or
incubated with LPS (20 ug/ml). Supernatants were harvested
and cytokine levels were measured by ELISA at 48 h.
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OVAjpaas0 HEB A ERM THMAE/NA 7 U K-~ D0O11.10
D TCR aff. BEM A DELRFEEZEALE tg ¥ X (91)%.
D. Y. Loh (B&xDO>a, #EJl) slZL>THEHITA., %
DFHEFUEZERL (TEXRZXAEREZH R S E M
E2) #a@Lt5an/ikz, DO11.10 TCR EAE G FHBHE
D&, BHEBEINDEBEEN R B EICLDIME Lz DNA 2 H
WEBAEGTRENT>143—(12L% PCR TORE ..
H3dWIE., kHELMEE"EBLVER YO/ % 47 mAb KJ1-
26(92)TO 7O - A MAMY—IZLBBEEICEIDEEL
FEDERBVWE BB .BLWETS4 X —-0EY X CAG GAG
GGA TCC AGT GCC AGC B £ U TGG CTC TAC AGT GAG
TTT GGT T & % -,KJ1-26 [ P.Marrack # £ (National Jewish
Center for Immunology and Respiratory Medicine, Denver,
CO) W NATUK-—TEHEITh, REIZEZFDES L
B EIE. PEAZ#EH KJ1-26 mAb (Caltag) # ALk, <
D AIEREKE v R 10 kGy #EFIR CE-2 (HAXV L 7))
L hHFLE, BB EEBRIZIE. BALB/c. tg YV R & &
CH~OD X &EFEAL =,

1

E—FCREHLEEOEARAWE, - EECIZEIZEEEHE
NERWEEBIEE%FCS &MU EERB N,
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IS4 TILAR B L U B HRBg oD AR &
E—BICRHINEAEERKIZITO L,

BHX ML & Z O HE A BF O A &
NATILRBLUERERKMIRE ZOMBEFEDORARIESE

— &M% &HE TFACS Vantage # A LW =&K& 2

DMBPEBEODEE ) CRBELEAEERBKICITS L,

BHIR AR 0D IL-6 EE £ B D AT
EoEMEEAE THRERBOY A N A VEER) B &
O TELISA C&L BV AMNHA>DODEZ] CRELEFTAT

?_?97‘::0

£ 2 PCR

F 82 PCR (% Light Cycler™™ (Roche Diagnostics GmbH,
Mannheim, Germany)Z B WL TiT>/~., £2T® PCR [X 95°C
T1HMBBLAEE. MTIZTTREERLE 40 V14 VLR
hRT ZEIZELDITbhE FREAVWEILEDTZ4 Y —
BRUNATIVEAE—->a3a>T7o0-TDEERYZUTITT
¥, GAPDH DLW THHEZEIZZEH LEEDEFERA L,
8. IL-6 MRNA ORIBEBDOLLE (L IL-6 DBIEE & AER
#EZF CThHd GAPDH OB EETCE o £fEZ AV THR
L7z

IL-6 (95°C; 0¥, 56°C; 15 %, 72°C; 13 #)
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5-TGG AGT CAC AGA AGG AGT GGC TAA G-3’
(IL-6 E>RTS54<—)
5-TCT GAC CAC AGT GAG GAA TGT CAA C-3’
(IL-6 P>FtEt>RAT54<—)
5'-AAG TCA CTT TGA GAT CTA CTC GGC-FITC-38’
(IL-6 3 FITCE# O - 7))
5'-LC Red 640-AAC CTA GTG CGT TAT GCC TAA GC-U >
% -3’
(IL-6 3" Y > B, 5 LC Red 640 E#H 70— 7))

MAEEEGEDFE

CD4*/CDé2L"" Mifa AR IET. E_EMB ELHE MR
HEY T HEOY A NhA CEERE) TEBETINEFIE
S A4t DO11.10 TCR tg YO X L h#AAE L /=, IgD* B #
BOBREETIE—EFEINAILRSLUVERHBROAR] (T
HINnEAELERABIZ, 9 BALB/c ¥ X LW EREMR %
FARILE%. 4X107BH=h . 100 EHFMLEEFTF >t
~¥ - X IgD mAb (Southern Biotechnology Associates, Inc.,
Birmingham, USA) % 1 ml & L. 15 9fE. 4°CTHE L
= MACS TR TCHREEZE. X NLT NPET>Ya4 50O
E—X% 1X107 @b eh 2 ul BIX. 15 9. 4°CTH#HE L
~o MACS E&E &R Tk F% . MACS LS® Bt 5 L (Tl A
HMBRAERNMLU, IgD BHMEEERMIZERL 2, ARL
FHRBOMEIEI 7O YA M A M) -IZEDRELEFER.
96% Ll £ A% IgD* /B220* TH o=, 5X10° D /N A4 T IR F £
(B2 fg IR S A2 . 2X10° O CD4*/CD62LMe" ffifg . 2.5X10° D
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IgD* #if2 % 100 ug/ml @ OVAHEZEEFT 96 VI EETL
—MERAWTEELE, 1 BMBIZIEELFEORL. L3
FOMBAEEEEEY >N v F ELISAIZEDEE L =,

ELISAIZC L 2IMIADE=

WA % IgG 8L U IgM [ 2 ug/ml. IgA 1 1 ug/ml.
L%’ 3&5120.1MNa,HPO,, pHO.O THER L. 96 ¥ = IL 7
L — bk (NUNC) CHREXIHEZ, 1% BSA/PBS T7 O v+ >
k. BYCARLEERLESZ WIEEERREMZ . 7
DETNHITFRT 75 —FEHETAV 794 THENKRYE
MA.BKVWT 4-Z Oz )VUCEBFMNUDLAEMRZT
FRBIE. XA4207L— MU —4% Model 450 % B L) T 405
nm ORAXEZHNELE, BBERXT v 71X PBS/Tween T
xF LT, BUOWHIR mAb [, I1gG. I1gG1. IgG2a: K~ ¥
X 1gG (Fab specific) (Sigma). IgA:#t1 ¥ o X IgA (Zymed
Laboratories, South San Francisco, CA). IgM:i1~¥ 7 X IgM
(Cappel, Durham, NC). R Hinf& (L. 1 1gG (H+L). 1gG1.
IgG2a. IgA. IgM( £ T Zymed) &# B L\ = 2% 3 7% (£ . Zymed
LNBALELEOEFERL =

7 5T AL I8
Student D tREIZCLDITo R,
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RS
INA ZTIILIRBIRMEBESVIL-6ELXEREEZET S

E_EFig 240 T N1 T AHREIKMAEE 7-3-7 TCR
tg¥ Y 2HEXDOEEARKIE CD4* T fMilgs OVA ZHE T THE
E32EEa0IL6 DEENROoNE, TD IL-6 N/VA T
LIREIRMABEOIERIZED T HEAHLTNVWEZEDED
., ZhEELBRMAEEBZRLAFIB LTV EDRDN ZRAN
2. SMIZIRBLUVERERESRKEREZLZNERTS
FIELAERICLIODPBLTEEL,. EELFHRD IL-6 &
EEBELE, ZOHRE. Fig. 3-1 ZrT L5112, A CD40
k. PMA BLUT AN L4F /) 77— A23187. LPS
ABRVWERIBOThDOBAEIZEVNTE. NA IS LUE
BERME sz O -LERBLTEHL IL-6 EEMN
DHONTE, Fig. 24 1280WT. THHEDOAHE ST . EIXH
BBt IL-6 aEELTWLWEZENRTEahE, ZLT. &0
Rl x LAEBEaE /N TIURBIRMIROF A B EREE KR
CHEBLTIL-6 52 EICEET A ENFoNERD L,

ISIENATLIRBLURBEEIRHEARICE TS IL-6 mMRNA
DRIBIZODVWTHEITLE, "M ITILRSLUVEBEERIAMER%
S L. Fig. 3-1 ERAKAFEE LT 24 BEEE L. A
#EIWR LT mRNA 2HiE&. FEE5EBERZH T cDNA %
£k L. Light Cycler # HWLW/zE& PCR IZLVDEEL Lo
Table 3-1 2 R LU=fEIX IL-6 OB EEAEANBEFEEERTTOD
GAPDH OB EE TR 23D THD, T2 TIE2EDREER
HERAETLEDN. XA ZARBRARO A D EEMAR & LE®
LT. L CD4OIRIA. PMAB KU AN DLAF /) T7AT
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Medium
B Anti-CD40+anti-HigM

w0 | II_:’PMSA+A23187
[
= 60 _
= /
— 40 /
° |
- 20 /
0. | ‘;giﬁ

“PDC SDC

Figure 3-1. IL-6 productions by sorted PP DCs after stimulation.
Sorted DCs (5X104 per well) from BALB/c mice were incubated

In the presence of stimulators. Cells were preincubated with
hamster anti-mouse CD40 mAb (50 ug/ml) and then incubated
with anti-hamster IgM (5 ug/mi) to crosslink anti-CD40 mAD,
incubated with PMA (50 ng/ml) +A23187 (250 ng/ml), or

incubated with LPS (20 ug/ml). Supernatants were harvested

and cytokine levels were measured by ELISA at 48 h. Data is
representative of five separate experiments producing similar
results. *, ** and *** are P=0.013, p=0.005, p=0.003,
respectively.
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Table 3-1. Expression of IL-6 by sorted DCs after
stimulation. Sorted DCs (Exp. 1:5X10* per well, Exp.
2:1X10* per well) from BALB/c mice were incubated 20 h in
the presence of stimulators. Cells were stimulated as
described in figure 3-1. c¢cDNA samples prepared from these
cells were analyzed by quantitative RT-PCR for expression
of IL-6 and a control marker, GAPDH. Expression levels of
IL-6 by PP DCs and SP DCs are presented as the ratios of
IL-6 total RNA level to GAPDH total RNA level derived from

the same cDNA sample.

Exp. 1

PDC SDC
Medium (control) 2.1 2.5
Anti-CD40 + anti-HIgM 9.4 4.9
PMA + A23187 8.4 2.7
Exp. 2

PDC SDC
Medium (control) 3.5 6.5
Anti-CD40 + anti-HIgM 6.6 2.8
PMA + A23187 10.8 4.1

109



ZLBHBELSDIHEATE IL-6 MRNA OFRIFE N 2-3 F
B RBIENRHEALMNERD L,
AREEORFEABRKMEICDODVWTE BT MRNA @
RIBEMBIT L. ZOHR. FRBBRIKRET/NS TILRERK
MO AP EEEIRMEEEE LT, IL-6 MRNA OXIB =
M356FFHWNT ENRINE (Table 3-2),

INA TIIIRBIKMB L IgA EXEFEBREEE T 5
CCZETOERRT. /N4 )L AR E IR AL (LR BE S IX A Re
SHEBE LT IL-6 DEXLXENFMNBEVW ENEELEFFRD IL-6 %
SN DFEIRY® mRNA OFRBRBIWICEIVDEALIE R D L,
INA TIILIRBHIREB N IgA EEMBO 1L RERET 5 &
EbhTWBHY A MNHATHD IL-6 EHIRLTWDEZ L
CINA TARBIRMBED IgA EERRBZOZFEICEE L TL
22 EATHETIBEOHAEIZLD . /N4 TIILAREX H# AN
IL-6 3 WT B EICLD IgA EEARELTWE Z &N
EZzohrElH, XA IZLRBRABOZETSNAFEERD
BIZOWTHITLE, Fig. 3-2 TR £ 512, BALB/c ¥ ©
ZEELDARLE IgD* B #ilgE TCR tg ¥V R BBEE LY
FE L=k 1E CD4* T #if8% OVA ML CTHEIKHMRE
EFFEEEGEETTEELE, ZOHER. N1 T LIRERK
M AEERTEBE L TBRBLVEBEE W IAELEDFEN
My b hi= (Fig. 3-3), Fig. 3-3 TR LAEDIFRARNG T —
S THH. BREBRARBENMNER T RS LEHEEIL IgA D
ELEIPBRYEBRARAUTTH LN, RRBRIZLE>TIEbT MIZ
EERIBHOLNBEIEEHoE, V4 TIREKMAEE MR
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Table 3-2. Expression of IL-6 by freshly isolated DCs.
cDNA samples prepared from freshly isolated PP and SP
DCs (Exp. 1:5X10* per well, Exp. 2:1X10% per well) from
BALB/c mice were analyzed by quantitative RT-PCR for
expression of IL-6 and a control marker, GAPDH. Expression
levels of IL-6 by PP DCs and SP DCs are presented as the
ratios of IL-6 total RNA level to GAPDH total RNA level

derived from the same cDNA sample.

PDC SDC

Exp. 1 10.7 1.8

Exp. 2 2.1 0.6
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DO11.10 TCR tg mouse

T cells express T cell receptors which
specifically recognise OVA 323-339

BALB/c mouse peptide in the context of |-Ad.
Peyer's patches Spleen l
l l\ Spleen
CD11¢*/B220-DCs IgD+ B cells l
Purify naive
CD4+*/CD62Lhigh
T cells

5 X 103/well 2 X 10°/well

OVA (100 mg/mi)

96 well plate

&
lAﬂer 1 weeks

Collect supernatants
and measure Ig levels with ELISA

Fig. 3-2. The scheme for induction of lg production.
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[] Medium

~0.5 — 6. Il ova
£o04 S
> D 4
0.3, =
2| Q)]
<02 D 2.
— 0.1
O IND 'NDNDINDNl 0 jl
ND < 0.03 ug/mi
0.8.
Eos.
'e))
0.4
—
(%0.2.
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SDC B ND < 0.02 pg/mi
5 _oa
. —
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+ + +
B B T
+ +
T T

Figure 3-3. Antibody productions induced by the antigen presentation
of sorted DC from PP and SP. Naive CD4+/CD62L+ MACS-purified
OVA TCR transgenic T cells from SP (2X105 per well) and naive IgD+
MACS-purified B cells from SP of BALB/c mice (2.5X105 per well)
were coincubated with DCs (5X103 per well) from PP or SP in the

presence of 100 ug/ml OVA for a week. Supernatants were
harvested and antibody levels were measured by ELISA.
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RTMEE LEBAEREBOBSALLE L TEEIZ IgA &=
ENBSVWIENTEIhk, . BEICHRKEBEMNZ & L
SER MOV IORKIEIEELETNZDIZH LT, IgA ®
EEXFEFEAERDOAGDL S,

WA TIIRBRMBEOFES 2 IgA EEBZIZ IL6 2B
RIZEAEE ST B

TITRIZ. WA ZLIREIRMIENFZET 2 IgA ELEIZ
$1T2 IL-6 DHRERT ST 22012, 37 IL-6 HkEH L E
IL-6 IHIKERE 1T o 7= (Fig. 3-4)0 ZDHE . H IL-6 ik &
WNIMUTHBE. IgA EETH 40%CsI e, £/ IgA
EERERMIRICIISAZA Vv FERET DI A NHA>TH
S TGF-BERMULAZET S, IgA EEIFEESIh. & 5 (21K
IL-6 AAZRMUEBAEILZ0OH 10%IZIMEI =,

INA4 TR CD11b* fifAN IL-6 A BEL T 2

REIC. VA ZTLIRBRBEDOSE. COMBED IL-6
EEELTLZDONIZDOVTHRITLE, BIX#IE%E CD11b*
fifka & CD11b MM IZ 9B LIRET L2 & 2 3 | Fig. 3-5 (A) IZ
NEINBL512. CO11b* #IEN IL-6 A BEEX LTS T &
MREn. AHKIZ CD8a* Ml & CD8a MAIIZ 9Bk L 48 =7
L7z& 23 Fig. 3-5 (B) IZRah3dL>5I2. CD8a #ifa H
IL-6 Z@EELTWB I ENTEINE, 22T /N4 T
th. B & €12 CD11b* #if8 & CD8a* #ifa%s Z h 2 h 5 B
Liz& 230 /X4 CDI1b* #Ila DO H M IL-6 &# SE S
LTWBZENBESNERDE (Fig. 3-6),
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0.4, -

£ © @ @9
= < <= <Ww <=
8 & 3% 6 bRt
2 @) O(ré = c &
= ¥ + 1

ND < 0.06 pg/ml

Figure 3-4. Antibody productions induced by the antigen
presentation of sorted PP DCs. Naive CD4+/CD62L+ MACS-
purified OVA TCR transgenic T cells from SP (2X109 per well)
and naive IgD+ MACS-purified B cells from SP of BALB/c mice
(2.5X10% per well) were coincubated with PP DCs (5X103 per

well) in the presence of 100 ug/ml OVA for a week.

Supernatants were harvested and antibody levels were
measured by ELISA. * and ** are P=0.38 and P=0.01,
respectively.
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B Anti-CD40+anti-HIgM

i 10 PMA+A23187
—= 8
£
> 6
N— 4
(? ND < 0.156 ng/ml
- 2 |
Fiti i ND o ND e
0- PP PP~ SP ' SP

CD11b* CD11b™ CD11b* CD11b"

CD8a* DC CD8ua” DC

Fig. 3-5. IL-6 productions by sorted PP DC subpopulations after
stimulation. Sorted DC subpopulations (2X104 per well) , (A) CD11b+
DCs or CD11b+ DCs (B) CD8a+ or CD8a- DCs from BALB/c mice
were incubated in the presence of stimulators. Cells were
preincubated with hamster anti-mouse CD40 mAb (50 pg/ml) and then
incubated with anti-hamster IgM (5 ug/ml) to crosslink anti-CD40 mAD,
incubated with PMA (50 ng/ml) +A23187 (250 ng/ml), or incubated

with LPS (20 pg/ml). Supernatants were harvested and cytokine
levels were measured by ELISA at 48 h.
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B Anti-CD40+anti-HigM
| PMA+A23187
LPS

*****

NDNDNDIINDND

PP PP | SP | SP
CD11b+ CD8a+ CD11b+ CD8at+
ND < 0.312 ng/mi

Fig. 3-6. IL-6 productions by sorted PP DC subpopulations after
stimulation. Sorted DC subpopulations (2X104 per well) , CD11b+ DCs
or CD8a+ DCs from BALB/c mice were incubated in the presence of
simulators. Cells were preincubated with hamster anti-mouse CD40
mADb (50 ug/ml) and then incubated with anti-hamster IgM (5 ug/ml) to
crosslink anti-CD40 mADb, incubated with PMA (50 ng/ml) +A23187 (250
ng/ml), or incubated with LPS (20 ug/ml). Supernatants were harvested

and cytokine levels were measured by ELISA at 48 h. *, ** and *** are
P=0.026, P=0.0003 and P=0.0009, respectively.
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Z =

IL-6 (& IgA EXMBEILDL - BRATI0OEEELET 25 1 1
b%>?@50ﬁ%m%ﬁIL6&E$T%:&@TTK$%
SNTUEMNO3). RAETHOHT/INA TILIRBIL @ - +
SIL-6EEXICDODNTRTETox,, BIXRMA % in vitro T %
RRIMELUTHEEL. IL6 ELEICIDVWTRIFLEEZ 3.
WA ZLRERBIECE O TEBBRAB &L T -
BULIL6 EENROONE, IL12ELEXEAD . ¥ CD40
ﬁ%t&%%ﬁ@&EbTlWA&&Ubw\¢A47/7

PRLPSIZLDRHBLEEAL ILGOJFEb\m’J&anf
SDZ tmlmmA@%ﬁp«wt%ﬁm Zo ARE®%
@%%ﬂﬁﬁﬂ@komr%|HMMWA®%ﬁ%ﬁﬁbtt
A NATILIRBRBEBOS BB AEHEE S LT
356 BRI ENBEOSNERDE, IL-6 DEIRIEBEL TF
MILIZEDFEINRZZ LD 5. INA T ILARBHR MRS (F & 1k
WTTTK%%%éhTMét%ianéoN4Iwmmﬁ
fﬁ[ﬂﬂ’@liﬂ%%!:#?‘f?é?jl}“t—_ﬁLm%@?ﬁlﬁr:"%r:éBén
T33O IDLSBBERIZCA>EDTH 3 5,

IL-6 DFEJRIE IL-1. INF 2ED WL DHhDH A RNH A > |7
&of%%ﬁéhéltﬁﬂ%htwéwmwnﬂ@ﬁ?@
BEIZ D WTARBER HiFd 2, PKA #X & D B85 (96-100).
A2B187 ICL D FEB I NB T LIZL Y NFAT OB 5 (96, 101).
PMAIZ L > THFEZEINZZ L1124 D MAPK. AP1®%$@@
NEZH6NhhTW2, £, ERIZ7O0FE— 4 — BBALIZ A
2RFEVLKONEAEINATLS, IL-1 FB l%uw)
NFIL6(102) . NF-xB(94, 102). IRF(94) Z h Z h @ IL-1-

118



responsive element ND#E & . BEE R F Sp1 O CCACC &Y
BUBEBADHEAAR)REICLIDRBAFZEINSE Z & & B
LhERD2TWVWS, BWIRMRRIZEITZ IL-6 XIRKBIZEHT 3
R TR, BERICNATILRBREBLAERRNTED L
DRHEHERITTVWRINETBHETHZEDODD., THhD5>DEE
AFORBHNAEBEBEIKMEBEIIERZZENFEZI SN S,

RIZC INA TIILARBEIRMAED IgA EEXEFEEDODBERIT & 1T
2o BIEHBXD IgD* B fifg & k=H1E CD4* T #ifa s Zh
ZNRBHRL. BREREETELILEEET T OVA &5
LTEELL, IgD* B #il@IXREIZL D 96%LL L H IgD*
/B220* TH A I ENERINTHEDN., FELEAEDNKRRE B-
2R THZIEEZOND, ZOHER. BIRMMEIEELETT
X IgA ODEEIFMBDO IV ZZDOMEKELEBLTEL K.
BHIAMREETCTIXIGA ODEENEShEZENS. IgA D
EEFTECEEHKMEBNIAEETHD LN, SMECER S
nNEEREREAVWVEERRATCEEAAERTHIO TRINE,
SHoC NA T LIREBIKHEREEBVWASALEREAIRMEK %
AWESBBELEBLTIGAEE L RILAFWVWI EATI N,
ZLT. B #ilg?n IgA EERIERMBIZI XA A4 v F &5 {E
ETB2HA NS 2TH? TGF-B"&/J\DDT%)Q: IgA X8
(TEMUL. 5125 IL-6 MAEERMLUEBAEEL CRD
Lz ChOoDHERENS ., N4 TIILIRBIRMAB L IL-6 B4
TH2IEITLD, IgA EEREBIZCEZER®BIEEB TS Z
EMNRINTFE,

Fig. 3-3. 3-4 ZqREI N LS/ TILIRBIRME & 7
FRIRTMlee LTRAWESS. TGF-B ORMAE LIT IgA &E
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EmaﬁéntoTﬂ@itﬁm4z»ﬁ@%m%wa@a
L5onN TGFREEE LTV 2 AR EH 3, TGF-p/ v &
FTOMIYDZAERBVWEMET., IgA EX IR BB TETIZE
6%6%@@%%&%&?@@@9E6Utmiﬁ%%%b\
TGF-BUND IgA UV SRAA v F A FET L@ 5 H 1z
PEOWTWRAIENEEZIONS, BIEE TRIKRMBE(IE T
MidzNLT B #HlEESHLLTLEZEEZIOATEE,
LU BMIRBIEHLTLEEERT I EABESMNZAE -
TERM03), BIZIE. ErRBkL D BB h /= BIR M 89 (T
CDA0 ZN L TEMILI N ERRIE BHIBOMBEAEIRT & &
LI IgM MAEEZEE IR T ENREIhE, 2. E K
ErsOLDFELAHRMMEIE B MMl Sy —%
ERT 220 BHIBOERENAZEINS Z & ARAX
THEHL . BEIZCEIHRAXBEBBXRORFAEALTLSE Z & §
TREEN TS, 5612, EMEBESMLDSEELEERMAR
& CD40 5141t B#IRA DL HEIZ IL-10 ®» TGF-p1 &M T 3
CEILED IgADEENFTEEBBINZ I EEBEI AT L
5(104)0 THh DT EMNL . IS T LRBIRME D E S H
DRAFENLTIGAVSRRAAwFIZEAELTWSEZ &t &
A bhbd,

BWT/NA TILRA S CDI1b* BRMAEH & U CD8a* &
RKileZz0B L. M CDAOMEEBLTHIM L THESE L AL
R. /N1 Ttk CD11b" BIXMAE A CD8a* Kk fH A & H &
LT IL-6 Z8EEXELTWBZENTEINh ., CD11b* # 4% A
RN IgA EERBILEBETHI I ENTR I,

KIFRIZED /N A TILHR CD11b* BRI AN EZ 125 |
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IL-6 ELXREZF DI EHNVOTESIIZEINAE, 2L T.
WA ZTIUIRBEIRMIE L IgAEEGZEOFEBIZEELTED .
WFIZIL-6 AEET 221240 IgA EEAEELTWS
ENTEINE,

INLDEERNS . RIZHANB &S5 B/ 4 T LR #EIR

fRICLS IgA EXREFTERB~OBENELRI L (Fig.
3-7)e b B,

(1)

WNATZIRD M MHIBBENLTHEN /N1 TIILIRAIZE
DAENDE. ZOMBEEEPNIZ M il BE FD SED
IZCB7ET 35 CD11b* BIRMAMICERD A FHh 3,

THNIZH L CD11b* BIKM LA L CCR7 OFH B M
I THRES TH B IFRICEE 3,
PORTSA4 I THEBIZLY CD11b* BIX BB » S
CD8a* BRI ICIHEMNEI NS,
MERZEBMDIAATR CD8a* BIR#MAZIX CD4* T A3 IZ 1
FRIRTZITWV. IL4NFEIh Th2 G EN BRI N B,
Bififd!L T #if8 & CD40-CD40L DEE Y IL-4 B & & N
L. MEFRR T2 TEMLERIT. B #HEEEE I
B9 %,

aMibI sz B MBI TGF-BOIERIZEL D 4 5 2R 4
vFaEFEIND EHIZ, BB EASHAODERFE N
LTZh%ERET D,

IgA ELRISFEMAIE. IL-5 PHEREBICLIVEEINS
IL-6 I CL>oTIgAESXMREOS1 - AR BAE ST 3,
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Antigen

M cell

(1)

ccr7t e

(2)

CD40L CD40
MIP-38 *
sLC (3)

S Myeloid DCs (CD11b*/CD8«")

~ Lymphoid DCs (CD11b-/CD8at)

Fig. 3-7. Proposed mechanism of DC recruitment to the
distinct reions of the PP and induction of IgA response.
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(8) o1t - RAR A Z R I/~ IgA EERIRMBIL. /N1 T
LIRS R—I 27 LT IgA EEEMHEBICHRES T 3
BIET IGAESEMBICA - AT %,

DL EDELSBEBT/INA T IILIRIZE LT IgA BE
FIENFEINDI2ONEVSZEIZEALTULWSDNMDRF
XEEBBINDDHZEDD. TGFBUND YIS IR A v F
CREBERRFONASAZLIRATO., £EE4 ZILIRHAAD
HRRDOBEBEBLREICIDVWTKRERALDIIHEEINT
BEH. SERBBINTWKZEDNBEFTFINAZ . UL LENS
RKFRIZELD. /N4 TR CD11b* BHIRMIZ L D IgA FE
S FEARETDIHV A MDA CTH2 IL6 WS EICEES
NBZ3EVWSZTENTMOTRIN, IgA EEXEFTERIBD — ik &
fRBR T 5 ENTERLREEZ B,
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NI ANE—] =0,
S

(2O IF>~ADKA)

SUNVEBERMBEEROKRETZZLEICED . MAEEERE
A2 RENMNFINEZ AT BBIZELWTIRER
EWMeg&ERI7O07 )2 A (IgA) MEDODEENAAESIT N B Z &N
MonhTWd, CORZIEF. WBE - VA1 LADOMEZEO
Z&ETHIELEIIELD . BEMHRBELCEWTZOMRIZANT 3
IgA A2 FE L. HE - VAL ZADEANDRAER ¢
OO0 F>ORBAICHT A ZENTEZBEHEFINTWLS
CNET. BEICHBITS IghA EEHEORERILZ. £3 B #
FREHAEBE TN in vitro TOHREPRLIC IgAEEETTET S
LO5SBARAFORREMNITOLHI . IL-6. IL-5. TGF-pAR &N EAE
SN RIZZOY A MNAACERETDZIMEBELT T M
BAEB I, invivo ITEWTERELAE T HBIZEDES
INZHA MDA IZDODVTEIZHENITHONIAL /N1 TR
THRENAEZEZEAEZDZENTEINAZ U LEIZMZ T, IgA
EENEFEIZEIBEY CNBBELEET Z2MERTMEIC
LAMBERTHIPEEAEEZTVIHEMENSH N EEBIZ/INA
TIRERMEEN IgAEEEAESIEZ I ENE,EST AT L
o LA LAENMNL, ZOFEHBIZONTIAHREN A& B
THole ZIT Y >NI7BEMEOREOERIZLNFES
N2RBIGCEDEERFEBMELTEZILNLTNS/NA T
ILIROBIKMBRIZEBEL. ZO IAEEFEHBICOWVLWTY
A bhADA> FIZIL6 DR BHEBEBEPLE LERETZITO
o ZLTAEAMBETHO T, N4 TIILRBIKMEAE L IL-
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THROVBEEGLZ AT B 2 EETMEBE A B ME L
THD2IENHALMNZThEZEIZLD ., BIXHAE B A
A0 F UHMBBEELEORENBAICTODABD LS (Ch - =
CD8a* X Mifg (X . M EERDIAH MHC ¥ 5 X |, MHC
D2ANZEZNALTCDA T MBS LU CDS T MBESIZHE
FFICMRIRRT 2. JORXR TS A IV EFIFNIFEEERT
WEBBICLD A HMEBENA CTLOSZEAELT 3, T 3
& CD4' T MilgX/EHIbI . CD8' T AT 74 %
—MlR~NDDECICEETZ, E_EIZCB LT, /N1 TILIK
CD11b* BIRMABICL > T Th1 BY 1 Nh A >ThH 3B IFN-y
EENFEIh. FEE=ZFICHB LT, IL-6 NS EBICESE
SNBZENBELoNIZAR>E, ThSIE. CTL OF&E (7R
S54Y2FBICEERY A NHDACTEHED . XA T LRIZEIF
P2UVANIABGEDHMBRRERELS MRSz LTI
CD8a* BIXfif@ =1 Tx’ <. CD11b* BIKMIIZ L > T L
MELSCHBREBNFTEINA TR EEZI >N B,

(ZhHhoDEHE)

RMRIZENVWTIE. EXEOBEEME,ISDILFEEIC L
DNIBEDILIEABRMEBOAETIEALS . N4 ITILIRE L
DHRERBEOHRKMRESHECY2BTZIZLICL>TZD
BMEZMITT 22N TER, ZOER. /N4 T ILREHX M
REZOFESTI2RBRENEHBEIBELINICER>TWLS
CENTEaNTz ZRONFEBIZEAXRRNTED LS BB T
IgA EERZIZHAELTLZDHhEVNS T &P, BEMEY
POANLWRA AR BREEHRBRTZ2EEZEAFTETZI0H0 L
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WS ZEIZDWT. BRHEEONAZILIRRNIZBEITZ2EEL
SHTEKBERAREBINZCHEINT NS,

T/ BIRMEBIZIITLLAEARBICZEAZABNELCLEHLZC
TREBFAEODRRERTZEEZONS, BHIRMOZEESR
ELMEDESICEVWTIEYA N ha > IRECMBMEEEA
BRENELEEZTWREEZLEZN, ZOKEBIZDODVLWTESDT
BEThH 3, LH L. OV F o rEkiilEB AICL 3
EEICHATAIRICEIEETHN . SEBBEAINDINETHE
To 5o
GCBEISEDHMUBENFEORER . FIZ IgAEEFTEHE.
A NHACEEFERBARIP TS L1F. EENHEL
LTEZABODDIFEE2AD0ZE. OO F>ORAED
Ho PO AL ABREIIHTZ2MEERECCATIER. T2
AOMEWIZCERIECZIEHIIBETHDIEEEZOND, K
HRIEZO—iEaRETIZEICELD, 2ThoDICARMTTD
BMEICEMTIEDTHZEEZ NS,
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BH2DOFGEIIBROBEMH D WVWIEIZOEABFIZHZ B Z
ENTES, ZONAEIEBIC. ZORBEITHEICL -
TEOLNTED HEEOXREEEIEBOW 2005I12:F7 %,
COMBIEER., REE. . SFEAECDOEEREDH#IFTE
BIZEWT., ZHETHRUEELLVEYMEZORENSHERIZ
BMNIAATWS, BEMHBEIRYREOEDHIFTIILEL S
DDHBEHLT EERIZE>DTAMBELRFTEREM AR EEZLE
CEHNNDIAATVWD . ZNhoZ#A L. BELREDIZERDAA
HEICESDTELRZEDIEIHRTZ2EVSBEMNEERBD
GREBELTOBENBEASHIIARZELEEIZ. 288 E %
CIEEBRLIBMFRREREBEZBL TS E WS ZENBEEE
ANl ol

BEMEBEOREKBOPRTEELZRIERLELTLSZ DN
ZEIJO7U2A(IgGA) THD . BEMEREIZEATZMEEIC
T L CRREMBIEICHC, IgA EERZE2E LD ETEHBES
EWNRBROEDOTEIZITNBIZEET S U D NEBTH DN
ATILRPZOEREO—mEBO>TWLWEIEEZIONTEHED .
WNATILIRIZCHEAET 22 RIBLUHDORENR (X Z D KB % #7895
T52LTHBICEETHS2 . "M IZTIROKELZEET S
MMREENLTHNA ZTILRRIZAENBEYICZERDAEThH
&, BRIl EDIMRRETMRICEL > T CD4 T #ifaIZ
Reah, ARGEZEDFENHAIEIND, N1 T ILIRD K —
LEIHIZIE CD4* T Hild & EH1btd 5 DI E B MHC class
I #RIBI28KME. Y2077 B HiEAEDIR
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BIRTMIEANAEELTVR . A BEFLIZEEVEE T IgA
EXEFE B iENrROSoN. TOELIZIE CD4* T gD
2 EET S T HREENH S, COLSIZ/V1 TILIRIZ
X IgAMAREELEIIVELRGEELSHERASEIATEY . BE
2B1F72 IgA MAESZEIZCEWTCTEEABEAAEBE> TS 2
ENTRBEINT WD,

— 5. BIRMEBE. REECDA T MHEaEEHEMLL S 20
—OMBERTHBTHZIEELDNTWS, LEMN>TI/INA T
IR IR DO#EEFANDZ Z L. IgA EEREZ 5L LD
ET5BERENKECZOTEMBORBAICEVWTEET
b, B NATIILIRBRARETEEHEKMIREERLT
IgA EEFEENF WL ENL in vitro ODEERBRICED I h
TW2, /2. IgA REMRBFOEEIZIEY A N A > DNEBY
NEETH P, IgA EXEL. 9. B flikRMAEEGHRARE
F (TGR)-B B LV CD40 h o DRIBERIF. ZDE. 1 >
#—O04F> (IL) -5 HBWVILX IL-6 ODFMRIZELY IgA EHE
MEBIZALTZEIZEDFEEINS, LALADNS. Th
SO A MDA WFERBEIILOET Z/04 T IR
RMEBIZLZEREREBEZEHBIZIOLWTIELALH M E R
S2THELT . EDLSBEBT/NA TIIIREIRMAE D IgA E
ERNEREBERENASRGEOFEICEAEL TS DN
ABATH > =,

AHRERTIE. N1 ZTILIRBRERICESREL T, Z0HE
MERARDZEHIZ. NAZLUIRBRMBIEOMRBRE S FOR
R, THESZEFERIZODLVTRERVAREY DNNEBTH
2RO LE, 20 N4 TILRBRMEBOY 1 ~H A
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F—F BRMRIBSERIPLCHMNETES FRERI

B ORRMIBIZH T 2 BRMEOBEEL 1%85% &
ICEVWES. REF THBBREOBREBIIIRT 2 - &
HHETHD I EN OHMAREEDRITIZEAT AN - £,
LML AR RCBLUTRERBLONATEEDB S E5 B2
RILEHR.MACS ABNSLBLUELY — 4 —EANT
DRET B EICLN . BBl AE 97-100% D = #t E T 49 B
TRH2IERMNLE, £/, BIRMIBICIZSEERE K@ T
&% CD11b* BIRKMAB & U > N KR BIAMIE TH 3 CD8a"
BRMIEE WS Zh2Z2NER 25 ERE BB K R A
MOoNTWLEH, AEOAFETZAZRICONTE 98T 2
ZENTEE,

O TL N TLRBIRME & BRSO #5 = &
PFOREBREZ7TO—H A MA RN —EBOVTRIFLE, 20
R VA TIUARBRMEIZEBEHRMIE S LEE LT MHC
class Il, CD86, CD40 A F O REBENAB LN & . /. Bt
ROMMY—-H—-TH % DEC-205 # KRB L TL 2 MEOD
FENBVWZEHNELAE R, COEREILS, X1 T
RETRMBRESBEBERBELOABROEAVAST O & HE
g X h =,

FIE NATLIREREBOZET 2 THRELE
ET. AL RBREBICLD ZB T W3 ESEY
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CD4" T Milan B E a2 BEEIAMBELE® LE, CD4* T
fAREANILT I (OVA) REWM TMHMRERO THBEARL t
7% — (TCR) #8ALEKNZI >R T Zw Y (tg) YU X
(7-3-7 TCRtg YO R ) OBEME»SHAR LE, 20 tg
¥ U R[E OVA323-339 HERFENL TCREHRBELTWS T
MREROBENSVWEDH.CODXYXITIEAWNWSBZ EIZLD OVA
RHEWNLSEARETHROBARUIESZH R D, 20O CD4A* T #f
fRE AT UEREBEKMAREEZMER MBS LT
OVATHIELE, ZOHRER. N4 TIILRBIKMIEBEOES L.
ERERAMERELVEN T HIEBESZEE2T-L. E—E TR
IaNhzLS12 MHC class Il ORIBAECIHRIETENT L
FOHIZZOLI>BBRIZCR>EFEEZ OGN,
HI2BBOHMERRIZLD>T. WA TZIRIZBWTA >4 —
Z7xzO> (IFN)-y DEEHNFZFEIL. REMBOHFBRHEED
FEICHMCIENAMLENTWSE, 22 TRIZ. /IVA T )L iRk #E
KHAIZ LD tg O XHROEEAKRXE CD4* T fifd0
A MNhACEEFEREBNLUEER. BEMIRKMEREE L&
LT. &0 IFN-y,IL-2, IL-6 EEZFEINRDOLN . IL-4 E
SFEBE IR AL >, T HIZEEDO CD11b* # X #
fab LU CD8a K MlE 2 DB LR AEREITToEHER.
MAARREE OB T IFN-y 3LV IL-4 OESFEEICEEIRD
ShEMho=e —H. /N4 TR CD11b* BIXH#E %= 1R
Rrfifgs LESEIIREESRKBEREETERD . S0 IL-2,
IL-6, IFN-y EEXFZENTZOHOSN. IL-4 DEXEEIRDOL A
MozdIZxt LT, /N1 Tk CD8a" BIIX#MZ &% A L) =15
BIZIEZIFN-y EHXXFEasnT . IL4DEENFEINE,
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CCZTEIHIRNAITLRBLUVERORBIRMIEE &R/
CD40 MAZAWLWTHRIHBLTHEEL., IFN-y ELXFEIZCE 5
T3 A MDA 2THDIL-12pA0DELEELERAREE T 3
WA ZTILIREBBARMBIEECLIIZIEELESIZEZETTD S ABE LS
Izo 20 B—F(ZH WLT/VA T )LREHA B Z B2 B 451 4R 40
faL D IL-4 EXEFEAIEBETZIEEDLDN TS CD86 D F
WASWZERTEINEDN. N4 T LIRBREBIE IL-4 O
EEAFELT. IFN-y EEEFEL =,

LM >T. /N4 )Lk CD11b* #IX # 52 % 41 /= 42 7=
lBELEBE. IFNy EEISE. /N4 T LR CD8a* #i ik #
RZRAVWEBEIZIE IL4 OEERBEOTENZhhZAAD
S, NS TIREIRMIICILMBERCLVIBIELS T M
EFERDEVWVNASH B ENBEONIZR>E, ZLT. Y
1 TJ) 1k CD11b* BHIX#Mlga s M ERTHEER ELEBAIC
IFN-y EENFEI N, ZOFHE(IZIL IL12 UWADY A1 ~ A
12 FLIF CD86 UADRIFRBAFINAEE L TWLWDEZ ENFE
g hiz,

FEZE NAITILRBRKRMAEO IL-6 EE

—FH . BZETNA TIILIREIKMEBE 7-3-7 TCRtg Y9 X
BMERDOEEARKE CD4* T #iflgdkx OVA ZETTHEET 3 &
BW0IL-6 DEENRDOLNTZN. ZD IL-6 /¥ 1 T )L IREIK
MHREOERIZLD T HEIFM2BLTLRZEDEHEDON. ZhE
EERKABEGEIGIBLTLWIEDLRDA ERANS EH., &
KM@ DA %4 CD40 IFZAHLTRIB L TEEL. IL-6 E
SE22AREEZA. N4 DT ILIRBIKMEEIZEESIRMREE
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LB LT IL-6 AaEEE LTVWBZENELOAERSE, 2O
&l mRNA ORIBLARILTELERINTHEDL ., IL-6 B
TRIBICIEAETI2EERFN /NS TIILIRBIXEIEO 5 AN LD
BOEMIEINR TR ZENERIAE

mL\M4IwWﬁMW@®mAF$m BEDBIT & 1T o
7o BEREHEK®D IgD* B #ifg & k& {E CD4* T #ifja s 2 h 2
NBERL. BRERBEETEALAEIEFEET T OVA £55mML
THEELE, TOHRKE. BIXMBEFEET TIE IgA DE S
POV S ZDIREELEBELTELLERLS, BBRBBEET
TIXIgA DEENR SN EN S IgA D E A FE (L #
RBRNAEEZETHZ2 2N, aMECRE I EBRMEBEE
BOWEERRTIEIVMOTREINE, 512 /54 T IREHRE
MlRzAVWVEBEEEEREBERKMEAREREABLVEBALEEEKELT
IgA EEENES WV ENTEINE, ZLT. B #lEH IgA E
TERIEFHRICIZAAAYFTERIDIIHERY A NAA LT
H3d TGF-BERMT % & IgA EESILEML. & 5 (2 IL-
6 MAEEZRMULEBAEIEELLR AL LE, CORBEHL S I
A TR IL-6 EET B 2L, IgA EXEG
BICEZERBIYAE TR I ENTENE,

VT /NA ZTIIIRHD S CD11b* BHIR#la B L U CD8a*
Rl E2BE L. M CDAOMEEALWTRHBLTEEL LR
K. /N4 T IIHR CD11b* BIKHAE N CD8a* BIRMAE & L &
LT IL-6 Z@BEEXELTWAZENRIEINA. CD11b* # IR {0
faN IgA EERZBIZEEZE THD 2 ENTBENE,

MEXD . WA T IRERMEREIEEEEKMEREE®ELT
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ST MEHLEEBEL. 2ERBERDOEELRSHBETH
ZEBOBMRKMBLEEIERZ YA NHACELERNEZGZET
2L TEaNE. £ N A TILRBIKMAR L IgA EE M
BOYME - RBRICEWTEERY A NAAM2THS IL-6 D
EHEAEVW ENEKRTAEICLDMO T RIN, IL-6 ZN
LTIGAEERECPVWTEERBREEBELTWVE Z ENT
XhiE, BohEHREZ. S1AITALRBEOY A bAA 2T
WISERERLVEERENREREZD—DTH S IgA E
A EFEHIBORBBIZBIT2EELRMETH %,
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