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SAIFARIEORESIIE, HIV B DBINAECHEET 2 b7 & Ly A XIXTRIEORH" 6 5
AR ~ LML L, Lav L, HIV BRI B S R RIOICMO % 1 &
THD, FEBEE DML  EREIEORELOB R 6T, HIV iR~0T 7 r—F b btk
BTHEL LTOD 2 F BRAUERAR Th 5, HV BREOIEIETAI LS bOTHY |
RIS ¥ ORI ST L OB B, READ DD - 865 - RIS SRR L D
JFy (HIED 2 F2) b, FIRESHLORBE S/ b, ERORBE, %R Y o
4B SRR DY RO SIS ST TTRE A F o, HIV IR 0 4 CHAM Ik & LT
WS T B, BIE, HIV I HHID 7 F L ORI . Bia RRMATDITO 57,
HIZRAF BB TR, ZORKOFER, SIEEICRT 5 RIS (R %5
S CBRTRAT S - APEEN T BIEE R T (18D 7 T2 T Y25y b)) OBi%o
Bhuch 5, AR, TRt - AHECER S EIEIE ST A LA AR L BT, R
DY FUT Yy blT BT LT, HV CHT SSREEIEY 7 F AT MR E
bOTHS, TNETI, DRAD 77— VRERE S 5 R A TR EAIRLIT 2 B
TH L CAML U, ARPETEN - IR BN U O RIS TR R A, BT )
0 LEN IR T Va8 MER BT S L EW b Lit, B, @GS A
| 2T HEEHERRE T A—3—7 7 2 Y —0F T, TNFa - TL1A - APRIL 2MERTHMRREY 7 F 27
Vasy b ThE D EERBIE Ui, BT, GILA 5 IL-83 FTOA L F—ad F2hA haiA
VERS V=2 L, B REMCENIRINT 7 F 2TV asy MEERT B 4 FEOY
ARV EBTCRE Ui, KB, HIV ICHT 2 AROBIEIED 7 7 RO RKOMES
RRRARETH S L HIT, 0S5 < DRIEICK L CHENR Y 2 F RIS ERITIEL 52 bh
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2. Bl FnEl - KERKZERFEFREFHER o F
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A. BFEEHR
HIV (2R3 5 2HI0FREREL, BREET0bLD0%

B2 & o CidZe < . F - FERImE - BIEA -
BRI EORPRTREMENSEZE I LTV,
o T, HIV 1 - TRHICRT 2R EEREID
SeEE - G EEEZMDT HVICHT 2D 7
F VBRI M B Av, WARATERS R ERRRERE
FINZ YT 5 HIV ORI 2 ZBR LTZBE.
B Re - REREL CREEEEICLLY
7 Fr (FEED 7 F ) 1. URKRSEALORS



FEE D7 69, EmBORER, T3
E DL RBFERBIC b HUR S R ERE M
FEAEERT-O, HIV Yo S CEAR
HBE LTRSS TAE, Ll FiRE¥EMC
FEREER B U7 720 Tt PUBRMEDIRS 22 &
DRIV W 1gA HUREEA - MRS EME T
MIEFEL I L0 L L RE g4 5HE
DI LEMRETH Y, FEIERE LA ICHE S
DT ENTFRERIEEY 7 F TV 280 OB
EPFEENTNWDE, TRET, abF by
YI EOMBEBRERNEEY 7 F L7 P2
Y hELTHEBENTE R, BMOGURENYE - &
PG, BRERICH & Sh v 5,

ABRDG . BORETEM(LREEZ > 1 F
AA LD, $ED 7 F 7 Va0 hA~DIE
DS TS, ZhET, ¥4 FIA D
Do F T Vany e LTOBERIZ, BRI
EDFETRLEON, £OT Va0 FhRM
WOLNTERE, LL, ¥4 M4 o OftE
DIFT Va2 h~OBERITEETHY .
EOYV A MIAUH, UIF TPy b
RETRTON, EHITED LD RAEWENEHE
EHT LN ERSFTBETH S,

T ZCARBIZE T, HIVICR$ B 5E T 7
YOREEZEREEWPE LT, A bhA B
U7 F o7 Vany MIBERL, FOEY
P - BEMEEIHME L7,

B. #FFHE

g H L

BALB/c ~ w7 A (6~8 Hfs, HtE) ~DfR&s
B AEL DY A M I A 2T FFL(CT)
HHWNEALT RF U BY T =y MNCT-B)
z=U FUBRAT AT I (OVA, 100
ug/mouse) LiREHE L. JERRERSAET C1T72
o7, M, WERAF Y a— Vi3 1 BEIERET 3
BT 277,

¥ 7 )L DIEIR
1) MFY 7 AOENL ; HiEeE» S 1 B

FICIRER M 247V, 11000 rpm, 10 433
DEEZITY Z LISk 0 miEx EIR L7,

2) BIEREEROEI ; ~ 7 28BN 4 200 pl
PBS T¥E##%. 14000 rpm. 20 4y, 4 °C
ELEBIEEITS 2 ic k) BIEEEE K25
w7,

3) BEVRKDEI ; < v X EFENE 100 uL
PBS T#E#%. 14000 rpm. 20 45, 4 °C
EODEEERIT ) 2 i & 0 ek 4 588
L7,

4) EFEMEEOFE ;100 mg/mL 725k 5
{ZPBS /1% .,4°C T2 BrRAB L <488 L
oo BbN-REBIE%E 14000 rpm. 4 °C,
20 iE L L, BIEEEI L CEEHER S
FREL 77,

DR B AOTTIREE A BE O 374

R (in 50 mM Bicarbonate Buffer) % ELISA
TL— MIHIZ, 4°C T—BehiiE LEME LT,
PBS T2HFR L7 0y /o — 23 RET 1
RRKGS®ED T ay o I, SRE
KRR LIEY 72 mx CTRISS T (I9G;
i, 2K, I1gA; 37°C, 28/, “hon
L— k% 0.05% Tween &%/ PBS &35 i,
0.05% Tween &4 TBS Tl KB IC
L7 HRP 13 1gG Hiifds L OV e A4 F 15 1IgA
EZMAZ RIS S (IgG; iR, 2 B,
IgA; 37°C., 2Ff[), IgA DEIE T, 71—
h ek, 1/2500 (2R L= HRP 15 = kL
FETET U EMZ, BB T BRESSE T,
BE, R EZITORBICREACRE L
%, TMBZ EE IR % ¥ L7-, 2N HoS0, & ¥l
TOHI LRV REREEELSE, MERE
450 nm, BEZ W E 690 nm (2351F B %
E LT,

[ A oD R 5 v

RHESIE 7T BB DO~ 7 X5 Jalig 4 01 i
HUZ®%, 70um 42 b b—JF— Gl %
SEEHE, 1500 rpm. 543, 4 °C D&M TENL



THZ LT, Mo~ ry hEREIR L, B
L7z~ % RPMI 1640 (10% FBS, 50 uM
2-ME. fiEWE 22 T) THFERIEL 1 EIT-
7ot NHCl B TRET 2 Z &I &L VR Ek
ERELE, EHICEMRELZITo72%. RPMI
1640 (10% FCS. 50 uM 2-ME, 10 mL/L of a
100x non-essential amino acids solution, 1 mM
sodium pyruvate, 10 mM HEPES) TH¥&E L .
JiR e A SRS L7z,

OVA FHIlEEAER

BERIE 7 BthO~w 20 HEIT L7z fEie %
5 x 10° cells/well T 24 "7 L — k., 96 K
ELISPOT 'L — MIfETE L, OVA Bk xR
B mgimL k7% X3 ICERML, 37 °C, £
HEUE. BWKBEN AKHM T CHE L (24 I
fil; IFN-y = U XKy b7 w1, 48 FFfH; IL-4
T YRRy T vEA, 72 K Bio-Plex
Multiplex Cytokine assay)

IEN-y, IL-4 ELISPOT assay

96 /X ELISPOT 7'L— ki< capture antibody %
¥ L < PVDF (polyvinylidene difluoride )
membrane {Z 4 °C T—#tEH{k L7, Capture
antibody DB, blocking solution % #A0 L T
FR T2 v FaX— kL7, EHIT,0VA
 EREKBEMN mgmL &5 X3 ICiRm U,
Jeiifa %2 5 x 10° cells/well & 725 X 51
ELISPOT plate {< ¥ L7z, 37 °C. ffn#E&IE.
5%IREE AT XA T CREEE LTtk Miila 2 ks
L. ZBEKE L O PBST CHE#iEL 2 [EEY
R L7, &®t#. Detection antibody ¥ L Of
streptavidin-HRP % %l L 72 # . substrate
solution ZHFM UL TEIR T30 51 »Fa— |k
L. REORELET=FY 7 L, ZEKE
MABZEicdy, BEKSEFLESE, =il
T 2 B ~—Be T TRk S W7z, ARy b
DOFHAIY, KSELISPOT A A— VU TV AT A
ERAWTITR 27,

Bio-Plex Multiplex Cvytokine assay

7 4 V& —7 L— KT Cytokine assay buffer %
BMLTT 4 VE—2BIRER%, 1 RHUE
fif & b — X FS & O Cytokine assay buffer %
wmL, Totk, 8§58 BIEZEHA L. 300 rpm
TEELEPLERT 30 1 Fa—FL
7= Vel E% 3 [E1T - /- #. detection antibody
ZUANL 300 rpm TRE#H L2 HEIRT 30 &
A Fa— b LT, SEIeEEEL 1T o 7otk
PE 1Z# streptavidin Z¥#s01L, 300 rpm THE#:
LBEROERTIONA FaX—h L7, 3E
O IEE1T o721, Cytokine assay buffer
T beads % %% L. Bio-Plex system (249 |
A bAA EEA (L4, IL-5, GM-CSF, IL-10, IL-2,
IL-12, TNF-o, IFN-y) ZE& L7,

NALT (nasal associated lymphoid tissue) ~®

PURSATVEREA

Fluorescein isothiocianate (FITC) 1% OVA50
ug ZEIM, HoWE, U VKRB TNFoZERE
(5 ug) FvUARRELVHAKRE L, &5
15 434, [EI U7 BEE & 10% FHEEE RV~ U
VBRI TTHEE L, EDTA/PBS I THKE (8
AR . SMEFEAEEBA Z/ER L7, NALT 4
BB B FITC HskOHN L2 E MBS
THZELITEY, FURDRTEEMBIT LT,

MTNF-KOOR % 5-#fi7 D f # 2 A9 EF fff

BALB/c w7 & (6~8 Hih, M) ~HR &

MTNF-KQOR %5 L7z HE& DL &I DN T

B 5% OIRBERRFHMEIC XV BE Lo, S

B2 B OV TR & mTNF-K90R % B[H]

5 Ufe 2 Rl HRBREI A 2 ERK L7, F 72,

EHEEIC O TiE, 1 BB EIC 3 ER
BEL, BRGEDS LI 1 BRRICHESRD %

YERE LTz, 1R L 72 MR i H&E Be @ 21T 0,
AR EE S BETREIC DV TR L7,

TATR AR

BALB/c v~ UA~FUREY A b UA 2EREL



THEDEEMIZOWT, BEHOFEERSEN
FEIC L D RET L, 4 BRIBEIC 2 |, HUE
EEBIBEMERD AEDOA A —0 A F W
A bIAEREERE L, BRGEOSLIC 2
VAR (RO 2 ER UTe, 1BRK L7 #fk )
A1 H&E a2 T MBHEESC BRI RIEIC D
VWNTERE L7,

PURRF R IgE FLASEE A RE O FEA

MmyF+ D OVA K 2K IgE 1, ko ¥ » k (DS
A FT =) BHAV, RYROTAECRE
WEE L 72,

C. WFEHER

FT. BMOGRETEELEEEE T D TNF 2 —/8
=77 V=Y A NI NCEEEZRY ., B
RO ERERETTHA bAoA VB
FELT=, 16 FEEDO TNF Z——7 5 I J —3
A k1> (APRIL, BAFF, CD27L. CD30L.
CD40L, EDA . GITRL, LIGHT, LTo., OX40L.
TL1A, TNFo., TRAIL, TRANCE. TWEAK.
4-1BBL) # 4% OVA & IR &EGET 5 2 & T,
FIESRETFERICENTZ YA NI B R 7Y
—=U 7 L, £F. MEF O OVA K2 IgG
% ELISAIC KV et L7-f5 8, OVA B 5
BT, 2<fEEPRED NI L,
ROTF 4T arbua—e UTHWE CTB ©
EEWIUREA DR D b7 (Figure. 1A), —
FH . INF RA—3—7 57 I Y—H A I A T,
TNFo, TL1A, APRIL 58, OVA B 5
BEL LB L CEWVOVAREM IgGEEANED 6
iz (Figure. 1A), 42, APRIL, TL1A 58
Tk, CTB & R EOEWHEELENTED &
Wiz, VA bAoA 2Tk, OVA B 58
ERIFES LI ENLUTORMEELA LVEE S
Nigipolz, WIZ, MiEH OVA #EM IgG1 B
EEEBRFLIER, OVARBEMNR IgG EE &
F#RIZ. TNFo, TL1A, APRIL 58T, OVA
HMEBESH LY LMOEENRED b, /KiIC
TLIA & 58 TiX CTB & RZE DM FUEREA M

b (Figure. 1B), 7. 4-1BBL ®
CD30L # 58 CH ., OVA B 5.8 1 Y 88\
EEADRD bz, miET OVA #2E 1gG2a
WCBLTIE, EOBELROES LMED b
Mo7oid, CTB, APRIL #5823 WAL &7
L7= (Figure. 1B),

WIS, MIRmEIZBIT D IgA EAFELEAE
Uiz, HBEERMLTH 2 BIEOEETITBIT 5
OVA R IgA B L 3Ri0, HIV BRic BT 5%
ERECTHOE, ILFF O IgA EADHZ L L
T, BBIEEET ., EFEPO OVA BRI IgA &%
THENREE LT (Figure. 2), ZOFER. ImiE
o 1gG EA LRI, OVA BUMIR B Cli4 <
IgA EEDBPRBDONRVDIZH L, RPTF 47
Ay bu—)Le UTRHWE CTB TIEEW IgA
ERBD LT, TNFouTil, BFeredr, Bk
IR, BEROETT, OVA BEMZR5EE & Hhis
LTEWIgAEAZR L, FiC, TLIA L, 8
FEpeiil, IRV, EEFOLTT, OVAK
MG LB L CE IgA BEAE AR L, Sl
PR IgA BIX CTBICILE T 513 &8 Th o 7=,
UEDRERD S, INF 2—r%—7 57 I J—H g
FOADFTEH, TNFo, TLIAD, £5ET
D 1gG EADHR BT, FEEmICB O TS IgA
EAEFEREZFL, BhlEvIF o790
N2 MIER Y B 5 FTREMEAR ST,

B, IE~ U A5 [EIN L7z A A Fuv T
FEBINFRA—/—T 7 I Y —H A b B A D
EFHER S YA b AT LA (Figure 3)
ZRWTHST Uiz, Z0fE%E., TNFa, TL1A #
BE#IX, CTB 27 Va0 RE LTHWERE
LHERL, IL-2, IL-4, IL-5, ¥ LU GM-CSF &
AERFBIREL, BiC L4, IL-5 2 & Th2
BYA MIA VEAFESFEICHEMT 5 ER
WCHDZENALNE IR oIz, LEDREENS,
INF RA—=R"=T 7 I Y —H A F A DOFTY,
FFIZ TNFo, TLIA BMER R 7 F o7 P a
N MIRDED T ERRR ST,

TIT, AP INE Tl E O cas
L7z ¥R TNFa £ (nTNF-K90R) %



AV, R R L ONERRMEERIC T S, *
EHEREL . TT NP OKMERICBIT 28
WCRIFTEEICEL T, EEMREEZT ok,
mTNF-K90R X, TNFof o 6 {ED U 27k
DETHOT I JBICERIN, »OEEELT
IR LY DUV RE TNFOEEZFETH Y L in
vitro (235 4) B HIEMES B AR L v #fEm E LT
WA, BmEOEAR TNFo (WTNF) &t
LT, LRI IFUBRENELRD B D
EFBEND, £, 2O mTNF-K90R %z, OVA
LHEICRBRE L, EFEICBIT ARENFE
ENBNE D M MiEF D OVA R EZA#E 1gG.
IgG1. BL T IgG2a OFELIERICRFI LI
(Figure 4), #®#E%, mTNF-K9O0R (X wTNF
LWL T, 2EMEICH T, HE R OVA R
89 1gG EEEDOEMABH LI, RPT 472 b
m—)L & LT CT-B IZILET D HiiREEA BE

A LT, RIS, FEIEEICET 2 g FE T,
B, MR X OSBRI D, OVARR
B IgA OFEA ZFRIEICIRET L7- (Figure 5), %
ODHE., OThHoHERBICEWYTDH
mTNF-K90R X WTNF & it LT, HiikEA e
PNEBIZAELTEY ., FCSSERBICB Y
TiE, Zo T BHIZVICHRE LT CT-B (1pg
BEE) CRZEHDVEENU EOEEEZHE L
TWDAEENRIR I N, FIZ, BT X
P35 [ENR U7 Jfm AR 2 FV S C mTNF-K9OR D%
EEEMEE 1 AT LA (Figure 6)
BLOELISPOT 7 v&A (Figure7) ZHWT
fEMr Liz, TORR, YA "I A T VAZH
W RER NS IL-2, IL-12, IFN-yEEA 1T wTNF
CRBETHoT-OIIRL, IL4, 1L ED
Th2 By b IA VEABFELHERICEMBLT
WAZERBEGNEI o7, £T-, ELISPOT 7
v A DFERND S, IFN-yEA RN B &
LTORWZHE b BT, IL-4 EAMMRE
NERALTHNBZ b b, Th2 BloRELiR
XHETHZERHALMCR ST, S HIT,
mTNF-K9OR # ¥5fEm - & 5% 0, FHEmmIZER
i HEEE R R LIRS SR (Figure 8), PURET

JLe LTHWE FITC 7 UL OVA OFLREH
T~OBITREEICRES LTS Z EPRHDL
I ALY

F T, HIVICHET 2 U 7 F B 2 &EE,
HIV B 3RHUE gp120 % V., mTNF-K9O0R D%k
JEth s 23 L7~ (Figure 9, 10), £ D
MR, MBEHMESESHEL T bug
MTNF-K9OR % 7 S B - HAICiXE ., ks
EEOWFIICB W THEEICEY gp120 HUR
HRE IgG, IgA BEANFEI N, b DFE
B3, mTNF-KQOR A HuE O fEsE 4 Rl 3 ki
GIET Va2 e LTORNERETEL
LERLTVD,

&I, mTNF-K9OR OZ&MIZ- DUV TEHli L
Jo & 2 A, MO RE IR S R S s
sug JEDHR BT, D 5 FED 25ug 2 &
B LEHEICBWTH, BEHA TH 5 B,
BEEIC BV CH N o T RIEBITHER S hie o
7= (Figure 11), LD Z & 436, mTNF-KOOR
HER R ERTETE M R e A L E
NFEHET 7 F T Panr bR 0BED L,
FOT V2N NHRIIELOU 7 F UHURIC
L CHLHEDTH DRI RSN,

INFETCORELL . INF A— 877 I Y
—F A P IA . BRETUREROTURE L
BEEZAETHbOO, PURRITUEEL L HUR
HERMEENE T a2 FARCHFELEDY
A A FECTRRENRS R E N, €
2T, L1 6 L83 FTOA v F—a A X
YA bhArOEnh, HURSRATURESRE
2 b N HIREEN T Mt E RN ICEN
YA NHA v HRAT V-2 L, TORER,
4 FEEOYVA b Ay (FFRFOMEL. 2
ICHEXT, X2, Y, Z ER#ETA) BN InE
TO MTNF-K9OR R° TNF 2 —/3—7 7 3 J —3
A FIA LB L Th, HBITIR RS2
FEEFETHIEERAMLE, X1, X2, Y, Z
EEhEhHRE £, BREE5 LR, HUR
EROPFEAZITME L& 2 A, FURBEME
E# LB LT, X1, X2, Y, Z RS ET



W, MiE P OTURAR R IgG BEAEDH B /8
BB b (Figure 12), £7-. X1, X2, Y.
Z FREBER T, B TH D BT
TOTURRFRR IgA A LML TB Y . &
DREREE T H 2 IBHEER, EFEMEEST CLHE
RIS, TURRFRD IgA OFEANEZICHEM L <
Wiz (Figure 13), X 512, T oHEy~7 7
T ADMRHTEL, X1, X2, Y, Z fiREERT
1L 1gG1, lgGa £iZgFE shi-Z &b, CTL
bBEE SN TV D AR TRIE &= (Figure
12), BLEDOFERM G, X1, X2, Y. Z#., ik
EEDHRLTCTLE LT HEN - fEE T
TF TV MR B AN RE N
7o
RBREGICLDHEY 7 F U BREE 2 -8
By BEDLI 6P CORESL 2 & ek
T aERTOILEERD D, BE, X1, X2,
Y. ZIREEY A b LTabRTh S
ZENnD, ToREEE+ T SICEMET A NE
HEREZBND, £Z T, X1, X2, Y. Z Ok
D 2 F o7 P any b b LTRSS SEH
T5RT, BERITHMICKT 2 HEEN
BILORESERRZEORE (BRLE) 275
BB Lz, ChE TOBRMNG,
T IR R IR A FE R R SR AV
—VT, FUREEBITXT, X2, Y, ZE2RER
b LTz, ZORER, &5HMF, B8 Ik,
RERD L CEERBWERIIBES o7,
Flo, X1, X2, Y, Z ORBZEZ 1A B
M RITTEERIIFAA PBES T, B
fi bR MR DBESECIAYE . FEEAL & v o TR
FHRREFREIELBOOA o
(Figure 14), X5, VT REDERNS .
HBRER 2 E T LR —RISIC B 53 5 Mg o
EHICOWTH, BRk, MG TR bR
Mol LEORRMG, X1, X2, Y, Z .
BERFTOMEEICB T A REAEE L
KR 7 F U REMEB LA L REE S
REVRKET Va2 FThDHEEZ LTz,
WIZ, TNHHA bhIA U E2RERE L%

D, TFT747F—DRRAE L LHBEEEY
IgE EEAEIC DWW CEEM L 72 (Figure 15), BUF
47 arba— )L LTHEALEaLT b
¥ (CD, Hd50EFavI bF v BYFaz
v b (CTB) & OVA 35 L-B481ik. F
Hahiz LY OVA TR %R 2 Mg+ IgE
PDEHEIN T, F2, X1, X2, H50N 17
ZIRE LEHAICIE CT U kD OVA BEY
IgE DEEE NI, —F, FEFICHEBRE N - &
LY 2B E LERE0 OVA KR IgE 3
BRI YA b A > (X1, X2, Z2) (=T
BOFEZHONE L, EORERMLS, Y 12
TRV ENTHIEY 7 F o7 D a Xy Mo s
DEDFREMENS T SN,

D. & &

WHDT T F 0 A — T —3MT o - KIBE 5
MBRET Va N b T HRES VTN
PO FUOBERIBRIZBNT, U F o 8E
RICHBWHRREORENRE SN, ZoH
HFEICELY, MEERROT P20 FOBEK
JCHIZREECTH 2 & DRMHBTR, UL
L DBE. RO ERMBERE L THLE
BIGEIIFEINRN T L d | fhER SR
7 T DORRFICIE. KV EETH RN EEY
I FUT V2N FOBBERTARE 2o T
ol

INET, INFA—/—T 573U —H1 P
A IR REFEREAFTE LR mLRT
Y., CD4OL, LIGHT, OX40L 7 &1, BEHIC
LDV I FUTBNVTHRNT P a0 MERE
THIERHMOEN TS, UL, FaTNF %
XTI YA NI BT S
TVanRrs hELTHY, 20omns B8k
INFA=R=T 7 IV =Y A b A FRTY
== LIERER IR E IRy, AR
i, BEFREN TS TNF 2—3—7 5 3 Y
=Y A M IAEREY SV F L LTUSET S
7o, 16 FEEED TNF 2—/%—7 7 2 J—H 1
NAIA L DRNG, FEHREY 2 F o7 P



N PELCHATE D FRAI V==
L7, ZOFEE, TNFa, TL1A 28, D 7 F
YTV LT, BEbH/F SN STO
—DOTHH I EMWRB I, TLIA &, 2002
FILERBEINYA R IA 2 THY, Eiw7
o y—Y, SRR D EA S, T M
BB 5B T LTE ZEnmbRn
TW5, 77— RREOEEMATEIEBEL
TWBZ s, HlRE TOREEHREICHE
ERBEEHO2EELLNTWS, LiL,
TL1IA O¥ET 7 F 07 Va0 b~O#EAX
EETHY ., IgA BEAFEA N =L ba<H
LTI > TR, 1% TL1A @ IgA EEAE A
I ERLEFHMICRT OLER DD EBXD
ha,

F7=, U VKB TNFa ZE2 & (mTNF-K90R)
REEED 2 F L LTSA L. mTNF-K90R 7%
BRI D 7 F 7P 2 0 M LTHIAT
X HAHEMENR AR SN, ZORREE LT, 1)
ASERN KT 1231 D TNFaD ABTEME & |
B in vivo (25 L72356 O TNFoD&EIZ £
oA, 2) AR TNFo (WTNF) X9 b, invitro
OIEENEEm ELTWA, 3) YUK
LTWAHZ & T, ARA LT TNFaD PR
IR BT, BRSNS L., REE T
O TNFoDZEEINE LTz, 2EWNL DD H]
CBEEMRE Z DD, RIPEAERD DITHERI O
A T, E72. AEMER L7 mTNF-K90R
i, HEIEEIC S T D HUR O E T~ DOBAT
ERELEZENG, ERICLDIRE LITER
BAHZALTC, BNV IF T Va0 R
PRETRLEAREE LD S, 58I, VYUK
B TNFoZEREDN, BREMVHEY 7 F 7Y
2NV FELTHEITHT-DN, TDAN=
ALERFTHET, LV EHIERICERTE
TINF A—s3—7 7 I U —%F|H LICHEDY 7 F
TV anN NRABICEMERATE S b0 L H
Bans,

HIV IZk 28D 7 F 07 Vo Ny REE
BEZ A, FEETO IgA IZ LY HIV O

AxMz, FR—FALLEEICHER - 25
[ CO CTLIZ L Y BGsia 2 YR 35 L v D Bk
BEREETHD, LnL, MADINETOR
435, mTNF-K9OR X TNF A —/3—7 7 I U
— A hHA L TIHCTLEFELED bOITZ
LWEE X bz, —F T AR B X1.X2,
Y. Z %, mTNF-K90R <° TNF X —/3—7 7 3
U—H A hhA LD BIROEEERE TS
T EEBIZ, CTL 2 bFE L5 D FTREMEIVR
T, ZTHETIC, Xio X2, Y, Z OiEFE%
B, MELRLSTUAX—KBRORRELERSZ
EREBNTWVWD, fE-T, X1, X2, Y, Z %
REERELIEO, &8 X OH COLEMERHER
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Figure 1. Serum OVA-specific IgG responses by nasal immunization with OVA plus TNF superfamily
cytokines. BALB/c mice were intranasally immunized with OVA alone, OVA plus CTB, or OVA plus each
TNF superfamily cytokine three times at weekly intervals. Serum was collected 7 days after the last
immunization and analyzed by ELISA for OVA-specific (A) total IgG, (B) IgG1 and (C) IgG2a responses
at a 500 fold serum dilution. Data are presented as mean + SEM (n=5;* P<0.01 versus value for
OVA alone treated group by ANOVA).
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Figure 2. OVA-specific mucosal IgA responses by nasal immunization with OVA plus TNF superfamily
cytokines. BALB/c mice were intranasally immunized with OVA alone, OVA plus CTB, or OVA plus
each TNF superfamily cytokines once a week for 3 weeks. Mucosal secretions were collected seven
days following the last immunization and then OVA-specific IgA responses in nasal wash, vaginal wash
and fecal extract were determined by ELISA. Data are presented as mean + SEM (n=5;* P<0.05, **
P < 0.01 versus value for OVA alone treated group by ANOVA).
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Figure 3. Cytokine responses induced by nasal immunization with OVA plus adjuvants. BALB/c mice
were intranasally immunized with OVA alone, OVA plus CTB, OVA plus each TNF superfamily
cytokine three times at weekly intervals. Seven days after the last immunization, splenocytes from
each group were cultured with 1 mg/ml OVA. Culture supernatants were harvested after 3 days of
incubation, and then OVA-specific (A) IL-4, IL-5, (B) IFNy and TNF-o. productions in culture
supernatant were analyzed using the Bio-Plex Multiplex Cytokine Assay. Data are presented as mean
+SEM (n=4;* P<0.05," P<0.01 versus value for PBS treated group by ANOVA; ** P < 0.01 versus
value for OVA alone treated group by ANOVA).
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Figure 4. Serum OVA-specific IgG Abs response after nasal immunization with OVA plus adjuvant.
BALB/c mice were intranasally immunized with OVA alone, OVA plus CTB, OVA plus wWTNF-a, or OVA
plus mTNF-K90R once a week for three consecutive weeks. Serum was collected 1 wk after the last
immunization and analyzed by ELISA for OVA-specific IgG (A) and IgG subclass (B) at a 1:100 dilution
of serum. Data represents the mean of absorbance 450 nm (reference wave, 655 nm). N.D; not
detected. Data are presented as means + SEM (n = 7; ** P < 0.01 versus value for OVA alone treated
group by ANOVA; # P < 0.05 versus value for OVA plus wTNF-o treated group by ANOVA).
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Figure 5. OVA-specific mucosal IgA Abs response after nasal immunization with OVA plus adjuvant.
BALB/c mice were intranasally immunized with OVA alone, OVA plus CTB, OVA plus wTNF-o or OVA
plus mTNF-K90R once a week for three consecutive weeks. Mucosal secretions was collected 1 wk
after the last immunization and OVA-specific IgA Abs responses in nasal wash, vaginal wash and fecal
extract were determined by ELISA at a 1:8 dilution. Data represents the mean of absorbance 450 nm
(reference wavelength, 655 nm). Data are presented as means + SEM (n = 7; * P < 0.05, ** P < 0.01
versus value for OVA alone treated group by ANOVA; * P < 0.05, " P < 0.01 versus value for OVA plus

wTNF-o treated group by ANOVA).
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Figure 6. Cytokine response induced after nasal immunization with OVA plus adjuvant. BALB/c mice
were intranasally immunized with OVA alone, OVA plus 1 ug CTB, OVA plus 1 ug wTNF-o. or OVA
plus 1 pg mTNF-K90R once a week for three consecutive weeks. One wk after the last immunization,
splenocytes from each group were cultured with 1 mgml™ OVA. Culture supernatants were harvested
following 3 days of incubation, and OVA-specific Th2-type (A) and Th1-type (B) cytokine productions
in culture supernatant were analyzed by using the Bio-Plex Multiplex Cytokine Assay. Data are
presented as means + SEM (n = 6; * P < 0.05, ** P < 0.01 versus value for OVA alone treated group
by ANOVA).
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Figure 7. Analysis of OVA-specific cytokine-secreting cells in mice nasally immunized with OVA plus
adjuvant. BALB/c mice were intranasally immunized with OVA alone, OVA plus 1 ug CTB, OVA plus
1 ug wTNF-a or OVA plus 1 ug mTNF-K90R once a week for three consecutive weeks. One week
after the last immunization, splenocytes from each group were cultured with 1 mgml” OVA. The
levels of OVA-specific IL-4 (A) and IFN-y-producing cells (B) were examined by individual
cytokine-specific ELISPOT assay. Data are presented as means + SEM (n = 3; ** P < 0.01 versus
value for OVA plus CTB treated group by ANOVA; # P < 0.05 versus value for OVA plus wTNF-¢

treated group by ANOVA).
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