BB L O EHMEALLTNFEEERE
FRRLIT7—D514T35Y

mTNF-K90R WTNF-a

|B positive [ neutral

negative

a | B e B B A B

{%T&%BﬁﬁTNF&’“E%(mTNF-KQOR)}

DR
C
pl LCs(ng/mL) LDg, (ng/mL)
WTNF 7.44 0.17 390
mMTNF-K90R  4.96 0.03 510

2 TV RERTEEREL S BEMEAEERFAISEN & mTNF-KOR OE456045M4
a: BV SV RARIREH OB, b mTNF-K90R @ £, ¢ mTNF-K90R D455 2 (pl fii) & k3

WPk 4 A (LG, /L Ds, )

fbE 2 A3 2 K, HRREEEICZL L, BB
U BGA SRR W S N D B SR R
Il D ERPIIHBREINLZ L RD, Lizdio
T, TNF-a ®DR7 ¥ VaFmcsl &L, f
WGRRRT TV any b LTHETADIE, §
WAL ERDO RSP EE LR E 2> TL 5.

COREHESIE, ST LBREEEAEY M
HIZ, BTECAMTRE 2B “HEEdEAEER
REVRE Y &R LC &L AW, 77—
KHRREEZEDERL, 73V BYUERHEOM
BT A 750 0%hhs, HWEEEL AT LER
e RFICHEBTRET250TH L. A%
TNF-a (@A L, TNF-a 5 7HoL6 @y v
BEEZMOT IV BTREERLERfoRIH 2
RATAER, BFAER(WTINF)IZ { S_THIEEAH
10 &1 E U 7228 B AR (mTNF-K90R) @ 8 H 12 i Zh
L7z (R2)”.
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Z O mTNF-K0R &, HEEHEDY VU BRENIK
BT B L o T pl AT (lowering pI) T 5
Lebiz, MY rREHSRERERLEL &
D, wINF & B L CABRNEEREL»E L L
LTwi, FBBENZ 212, mTNF-K90R i,
wINF X ) b EnwibiEERT 00, 2584
X, wINF &b R LT

PEO#R LY mTNF-KOR i3, &M%l
LoD bBEmIC B 24 WiEksHmyso e
T, MERELZBNCFELI BT N7 Van
MBI DEEZ LN,

SEMEEAR INF ZRBOMBET Y 282 b
& U TOFFMERTE

AR, BIGEWNT AT FrofdkE, o
NETERTH oMY 7 F 0 25t 7



OVA specific IgG b
0.8

OVA specific IgA

#

%

0.6 .I

OD450-655

3

mTNF-K9OR #5875 28 p &L L8
O OVA BRMRGZE

BALB/c ¥ AIZ0OVA(00 pug) & & &1
CTB, wTNF-¢, mTNF-K9R % 7:11 OVA

F o, RIEBREPTHGN DS HEEHORE VA
T I Fy, WG FoANETT M LOD
Hb.

WA, BWEEORERTIE, £ rF
Ind, ATV VI IFUREG T FUNETE
L, #OERILODIZIL, Hihrokehy s
FrT7VanNy FORBVAUTRTHL. Lil,
CHIETELDTVany MIEFESNTERIC
bahbod, MBEREFEGT L etk %
RIZHIET ¥ 2Ny OB - ERLIZREE ST
e\,

FZTEHESIE, mTNF-KOR OREY 7 5 »
TYanNy e LTOWREEEELD, EFMH
(=7 PUIIATAL T I ¥ 0VA) & & B,
mTNF-KOR 27 ¥ 23y P E LT RAILKRE
RIFELIHEED OVA FFRIPUKESE ZFHMEL 72
ZOAER, OVA ZHMTHRYS LA, Wi
T OVA 5D 1gG TiEOFENIT L A LD
Lozl LT, WINFZT a2y )b
ELUTHRARE LTy 2128V Tid, OVAKE
PR PE A S BsR S Tz, & 512, mTNF-
K90R #t 3% 542 X 2 YU 5 219 1gG 0 3 H 1L,
WINF OHRE5 O E L ORTHBEICHEMR S I,

VLA VMBI T 3 MR L, ek
s BB M S L U REELITR
o OVA FF YL 1Y 1gG #E 4 (a). IgA M7k

N (b) % ELISA 12 & W il L 7. mean * SD
o = (n=7: 712> %—"ANOVA# “P<
T ¢ 0.05. **P < 0.01 : OVA il 'j- X Dt
NS g #, P <0.05: wINF-a fif -t e @
N 1
S )

W EEFEFEICT ChTwaz ETcmend a
VLomEBY 7=y MCTB) L AEENT ¥ 2
Ny MEREEELTLTWA (R 3a).

2 X2, OVA & mTNF-K90R # Bt Fl#x 5- L 72
7 A6 ENL L 7 BRI, RETRIR, R
RSB 5 OVARREMIgA 2B L2, £
DFER, OVA HMk 5.8 L K L ¢ wTNF #tH
LB TIE, OVARRRMN IgA P FE I T
7z. %72, mTNF-K9OR ff Hix 58 T3, Z0%
RPSHIHELTBY (E3M), KERFTTHS
RERHOAL ST, BEBIVRBL V- EBO
HIEHEIC BV T HBFE L PiREADIZD LN

DEDO#ERE LY, mTNF-KQOR X, 77 F 3
A R e BUAR & R T (IgA) & 2 B 1H (1gG) %)
KX CHEWRER, §CNHMBET Yoy Mok
DI B2 EMRBINT

23T, mTNF-K90R (2 & % HuJ5 4% By 50 9%
FERE T AT, REFEMRCRIELLS
7 AL MR E L, OVASRENY A a4
YEEAHER ELISPOT 7 v 24 STl L 72, # 0
5, mTNF-KOR &5~ v A o fifah s 57
% IFN-y FEA ML EE, OVA Highik 5.8 & R
THo72OWx L, IL-4 DA OVA Bk
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a Serum IgG

Nasal wash IgA

HA

HA plus CTB (1ug)

HA plus mTNF-KS0R (5pg)

C

T
0.6 0.8

Vaginal wash IgA

Gp120 only

Gp120 plus CTB(1ug)

Gp120 plus mTNF-KSOR (1ug)

Gp120 plus mTNF-K90R (5ug)

4 mTNF-KOR Oy 1 )V ARG RO FHERE

a, b :BALB/c ¥ RIZ HA(lpg) & & 112 CTB, mTNF-K90R(1 pg), mTNF-K9OR(5pg), 7
I HABEZ 4 MMM T2 RS RREL, B0 ERNS 2EMEBEOMEB L O RERiREho
HA $550 1gG #E2E(a), IgA #E/E(b) % ELISAIC X DFF L7, mean=SD(n=4~6: 74 v ¥ ¥ —
D ANOVA &, *P<0.05 “"P<0.01:HA Hfhiz450 & o)

¢, d:BALB/c ¥ A4 gpl20(5 ug) & & H12 CTB. mTNF-K9OR(1xg). mTNF-KOR (5 pug), ¥
7oid gpl20 A iE A L MR T 3 MR AIE L, S IED S 1 RGOS L R ho
gpl20 F8 Y 1gG w4 (c). IgA JEE(d) % ELISA 12 X Wi L 72, mean*SD(n=6: "P < 0.05:

gpl20 WM 5 & DL E)

BEBED6H, /- wINF LHRELAHA LB
Th, BIZF3IFImL v
DEDORKERI Y, mTNF-K9OR (2 & HHET7 ¥ 2
Ny MEEOMEIE, HERRNIL-40EEE T
& L7z Th2 RN R RIBINEIC X 5 2 L AVRIE
X (A

X 512, mTNF-K9OR O#5ET 7 F > 7 ¥ an
Y hELToREWEFMT 5 BT, &SRB
BT 5 HEAGE O H I 2 MR R A IR L7
ZFOKEE, mTNF-KIOR 2457 ¥ 2 /v bRIR
ERLDIMEL LR EED 5L OBRBEEH
MRS LB atBnTh, SHBEHECEEE
T EORFEHRIZED SN h o
DEDHREHRETSHE, mTNF-KOR i34% 5
B ORERICHEEERTI e 2, TUERRNL
RIBINE & BINCHEETRTH Y, BEPOMRY
BHIET V2 M) L300 LB A,
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MIAINRTIF O RMETS a8 b E
UTOTNF TR &

DE, EEmMTNF-KOR DT A VAT 7 F >
TTany b LTOREMMEEWEET 5 HWT, 4
YINI WA IVA(HINL : A v ER) o HA &
HE BIUVHV-1ZyRuU—-T7EHETH D
gpl20 2 U7 7 F VHIEE LT, 74N AERERNH A
OFERTFMLU. FoE HAZAEEL LD
I mTNF-K9R # B H&EK 5 L7237 2BV
X, HAGHEZHRM TR LAY X, BLU
CTB # xS Lo~y X LRI L T, Mgt
BT 5 HA RN gG A, 25 IS BPERE R
W, BRSBTS IgA BEA E IS TWY
72 (X 4a,b).

¥/, gpl20 27 7 F VB E LTHO A
BWTYH, mTNF-KORIZX HHET T 2 /x > b
MRIEDO SN, S5 AEERE D ISHEGFRWY



PUE% FHEHETH - 72 (K de,d).

Uro#HEREL D, mTNF-KORIZ, 1 71T
VHRHIVERLODET LY A4V AREIET I
BT SNIHBET 25707V anNy M) 5
LOrEZON, BIE, A NAREHEERLR L
IV DTV A,

BHUI

WOEOELSE LT oA IR ¥
HINI 2009 7 A VA2 E B3 F3I v 7TIHE, 7
TFA=A—ELL LY, WCROAHT T 7 =<
HbE BT 75 Y REPEE Yy FTHEDOLN,
o T, £ O EFITRE L Thts
SNRFLDETATHS.

ZOEHIN, BHEDL Y INZ VY 7 F OB
HIZ4~6 P ALOBBELEL L, ZoOMtEE
LREINLIENS, Ry 7F3 v 7BEROEK
BEERRS ZEPFETE TR WERRIEE RO
WY THD, LdoT, WEEERYDEVWHEE
T F VIR ERIFSE L7012, REFEL
T A7V anNy PP EDLOTEHELRERLF

i

L2L, ZhE CIKREFDA Tid, &25&k5H
OF T aNy bELTAumOKEBIET VI =9 A
FA)VHME—RAINTVWBIETTHY, BINTD
BHEBICEONTYWS, F, U7y 7 0B
X, 77 FERET)BEMOBIAAETHI L
HFPHENDLD, R LEEST, BEICRES
TR WY 7 F ik, EMAIAERARL TV 5
W, LhbUIEERLERETOT 7F EHICD
KELZBEREFFD.

COEIBERNPLL, SHROMED 7 F 0%
Hite, Z2od0REEEFEHEICT LT
Tany PORENEIND.

ARaTix, MBE OB &2 BRE L TAIM Lot
TNF Z 8K mTNF-K90R ORI 7 P axr b &L
TOWREEC DV TRA L. &ETE, vrFr
FERT Vany hORSKE LB, F/F7 0
VB AN FEELT I F XX T D
BIELRAONTWS, IROHMEERELT 2

>

FUVATLERBET LS AT, FNBREORER
B8 e B b a BIS DDS oA EEIcHM &
-

4t DDS OB S HY A/, witftow s
F RFEIE A IRRCEIT > TV 5,

AMROBITIBLTELOIPE RV /25 %
L7z, BULKFERFRIZEAT - B 204k, Bl
M, HEHESERIRE SR AT - BIFE#E
A, TILHIREAE,  MOZATBOE AR SERT -
FARBREEICEAE P L LT ET. F7- LFENR
BTHAHLRMRFHBRE LR EMARE  ~
Y — - FHSFHEGA, MALITBORE NEE B
At - vEBA—SEAE, HEREFESLE, HINKELAE,
fpEEaAGE, REF—WAEAZ I LD LT HFHESE
B, FEOBRCOL DB L LT E T

B, AWEIE B AREMIRB SRR M4
RS B — ik (N0.21390046) 35 & U8 4 55 B #) 2
BB 4 - Fi A4 ¥ 7V o S B B Yy
JERIEF RO T CERL-LDOTY.
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Application of Bioactive Mutant TNF Alpha to a Mucesal Vaccine Adjuvant
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(Received August 29, 2009)

A large number of emerging pathogens, such as severe acute respiratory syndrome (SARS), human im-
munodeficiency virus (HIV), and influenza virus are mucosally transmitted and must cross mucosal barriers to infect the
host. Thus, to induce a maximal protective effect, it is desirable to apply vaccines by the mucosal route where virus infec-
tions start. Mucosal vaccines administered either orally or nasally have been shown to be effective in inducing antigen-
specific immune responses at both systemic and mucosal compartments. However the mucosal antigen-specific immune
response is weak because most protein antigens can evoke only a weak immune response when they are applied mucosal-
ly. Therefore, one strategy to overcome the weakness of the immune response is a co-administration of mucosal ad-
juvant with the vaccine antigen. Unfortunately, the development of safe and effective mucosal adjuvant has proved to be
challenging. Cytokines are promising adjuvants because they are human-derived safe material and display potent im-
mune-modulating functions. In this regards, we have created a mutant tumor necrosis factor-o (TNF-o), mTNF—-
K90R, that exhibits high bioactivity and resistance to proteases. In this report, we examined the potential of mTNF-
K90R as a mucosal adjuvant and evaluated its effectiveness and safety.

Key words——adjuvant; cytokine; mucosal vaccine; mutant protein; phage display
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DOFURBRHIN-ZEICED, ANEIIRARE
EURD & T BHE < ORYGYE OB YhH» S RIS Nz,
LiL, 1980 4EEM S, HIV (b FEARET 1
JWA) RITRITAIA, SARS (HfEZMEITR
FEMRERD) AN A E VS RN D THEWEE
DA IVANEME L THRL 2RI, Hidh%E
BIRXE, EESTIE, KE - AFIITHH
AIINIYNKITL, BEBEASNDKET

N FTBUE NEFEABRMIEMEIE o2y 270
2zl b (T567-0085 ABRIFAATTENS & X 7-6-8),
PRERKR S RFREAAAR (F565-0871 KPR
WL 1-6), “KEKEHRERE LEROMRARE L >~
& — (F565-0871 KBFRMATILEE 2-2)
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AEREIE, HAEEAE 129FLL 2 RITLGSIT
HELEZHDERLIZRBLZDOTH S,

W, 2L TIEREMICRESIER L, AEEEbAR
<160 ANbDWEEEB-S5 L. 0%, B Rp
5 b b AOBYIHERAICILR Uk, WHO (it
FAREHED) 2IREL /22009 £ 8 H 6 B DK
e EEIENT, R 76 nETHEE 177457 A (D
B ERH 1462 NIZH R, DAEIZBNTD,
TORPFITS000 AEBIZ. A 7T WY
AIVADIN T2y 7 EFRKRIRT) LGS
NEIZREBLTBO, 1918 FDARA AR/ >
FIwITIE, A IINI I IADBR
BPEHEGWHREEZEG L2 EI2KD, 4000
FTAHBOEUEERZBEZSLAEZEEZEYOED TH
L5V ZOEIIRMEDHEINMNS, swEBEAL > TI
I OANAEDNF Iy 7 2MET B0,
BHTRERIVFCOMBEESICBRAOHRET
H5.

3T, BERWSNTWA T 7 F 23— RIS
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PEDBEINTLSY, Zhdesauugioeg
L <HUREBEOKEZEMGETHS. LL, @&
HICE270F BEETIE, 1271l H%
HIV 72 8 £ < DA )V A DRGSR Tdh 2 K5I
BTG E B ETELRVLWIENBHISN TN
5. FDi, SRR T S AL X LT,
F—IRON) T LR DHEREICNEI T AIL A
FR RN REINE 2 BRI F >0
BEMFINTNS. 2 ABAICBWT, IF,
AN ZDOHRBERBEEERL 2T T
BehHkE LT, FEEZREEMICRE T2 F >
GGEIET 7 F 2) NEHZED TWSD, HET 7 F
S, REHOREORLST, HROEHIZLS
DO FLTIRBEET A ENREEEINTE, H
T T ORGP EEFE e Th D b, DI F
CHEHERICERNEEE 2 LELRWERENRKRS
BAEENTESLRE, FIICHBENTIFELT
BHIOERSEHE SN TWS (Fig. ). Lal,
FERE T 7 F 2T, FURZBMTEEL Tb 07k
RIERFET L ENTET, RIFMHA (7Y
N EOWREENRLERITRTHS I EHNH
HMERS TS 4Y ZNETIZ, $iE7 2>
FELT, a1 5%F%E (Cholera toxin: CT) ® K
MR 5 3% (heat labile toxin : LT) ORAMN
HabhTE UL, IhollEsSHEHEDT
TaNy M, KMEEROEEmICBOLTENZHN
7 CaNy bR ERET 200, RS
(Bell's palsy) R EDQHELBEMREZETHI LN
BohEio/z, BE LT27YaN &0 T
A, &1 7N T Y RERT 7 F > OBK
AEICBWTIE, U7 F S HR R & O

Vaccine antigens

“ Capture of virus particles in
mucosal surface”

1. lkr'\"duction of the mucosal
Abs’ respons

% . - '?,'
2. Induction of the systemic T 1Al
IgG Abs resp row

tgA-producing cells

1gG-producing cells

“ Neutralization of virus in
systemic compartment”

Fig. 1. Mucosal Vaccine Strategy

S /M ERD, BRHRIIMEINTNHS.©
FITEESE, BTN HESERELTEH
N, BREMOETENLEBZE DY ML
{ZEBHL, ZORRI I F TP anNsbELTO
Ek, EEKEEBIELZWRBERBICROADZ
WUk, Ba bhA 2 BRSO HIEICRD
HEBEBEERDTTHO, EHRMEOFUS IR
RT3 2R G EER, 25612, THIES B
MRS & S 2 A G IS AL O o b/ SR T R
Mz &, Aot etOmMENRD SN DEEE T
PFT Y aNYNELTHANANE 23#FRKA
ThabbDEEZLNS, FOD, Y1 A1
O¥BET7aNY ELTORREHEESNI B0
D, YA M1 OREEICRBITZREREAN =
ZLADHRE I Thisnwa &, Fx, $HEEE
YNNI BETHDYA NIA kRS L
A, ¥ 2IND rEEES pH iz K D eIk
W REINTUED CEENFRERD, WER
BHEh A1 NI BT 2 a2 MIBRaIh T
Wi\, ZZTEREYAMIAT 2N O
HEERIRT XL, bhbhid, Y1 b1 o8
THREICREEELECEN "HEBEERRT
(TNF-o)” IZEHEHBHL, MBO 7 v — Y EHEIRRIE
ZEREE L - M REE N T4 >N AIRIEIC L D,
MM B AR TNF-o (WINF) &0 b REM Iz -
L, DDENREEICOENEHEEEE TNF 2
F(K (mTNF-K90R) #AIRIL, o F> 7
AN hELTORAEMATERD
TITARBTE, FilA NI FEDTAIL
ABYSE FRIICH D BN DORERKME IV F 27
PaN MEEEBIEL, MEIZAM U - BEET
TNF Z8 2{& mTNF-K90R D57 P a N> &L
TORRIZETSMEZPLITHNT S,

2. EMEEME TNF ZE2ADEIH L Z04E M
B4 ERT

INETOKRENS, BLF 20 HEIIDER
ITNF Z—=N7 7 3IU—~HA A1 ORTH,
TNF-a BWRICEN/ZREE Y & 2N > MR 2 R
TH5IE, EAHEELRBERZMED &<, g
HEE PRI FEMRETH S & 2RI BT
TROWHLTERE. 9 LML, —fRIZ TNF-a 24
HETEHYA Mo I REEEECENSK
M, RNTEEICZU L, IR E L 21588
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1203, SIS ND S N M RBEESICE
DEeMIHMINEZEICED, takRs2
v ERBETLIENTERL., LA T,
TNF-o # G HEICENRBETY 2N hELT
BT 5201213, KNZEEOMBELAEZRRT S
CENEERHBLIALSTLS. Z0H, bhibh
W, 7y —VERERREERRE L, B “HEE
ALY N BRI 2L, 2008
HOMBEOT 2 JEEREZMOT 2/ BEREICER
U7 HaetE AT 7 2 N7 8 & R I Rl rTRE AR 7 ik
AT L TER, FITAENZ TNF-o l2E A
UfR, INF-ah D2 6HD) ¥ REMNHMD
TR/ EBCERIN, I5IEHAERM (WINF) 2k
ARTHEMIEWA 5.6 {512 B A L LEERAE (mTNF
-K90R) DA Iz IC BV Tikh L 7= (Fig.
2). 919 mTNF-K90R i%, U V> HEDRIEIZE-
T, plEMNKRKIBIZETLTWS I & (lowering
pD, F/, bU T URY IND i REEHE DR
EEFIDRIBICE D, wINF &L CTHRENEE
HNEFELLAEL TR, FREIREZEIZ,
mTNF-K90R {J, WwINF &0 &l EwmiEits
RTHOD, 2HEFENHOEETH S LD @i,
WINFLOBETFTLTWAZEBBEEMNERD,
mTNF-K90R |35 IRE B 2 REIOICIERLES
BENEME2HBEL TV (Table 1), 9 DL LR

&£ 0 mTNF-K90R {F, ZE&MafEMRL DD bR
EHZ BT B EEE 2 I L, MEY 77
VR ERMNNICEE TELENZT P /N MR

DEDHDOEEZ BN,
3. EMIEME INF ZEEOMIET 228 b
IR

RHYEICHT BFH T 7 F 2 ORI, ZRET
FHRTHoeMilnT 7 F o ogEbEr 7 F 2h
5, SUERMENTHNENS BEEEDEN, KaY
DF U TAZy NI FANELTRLDDH
B, FDRD, BN DODRERIIF LT P aIN>
NEFEE, REROT 7 F ORI OBERES
REEMES U CEHEINTWS, EloLSiz,
FERET 7 F BRI, VRN Y PN MR
WHERDEOD, W CTNETHEHEICODRET Y
AN MHEORRBREEL <, WEE, FEBGESE
B e OBEEERRUZTY P 2N MR
GFEL 2w,

ZZT%9, mTNF-K9OR O T 7 F > 7 ¥
AN PELTORESEEHEDL D, EFIVHIE
(T MJBAETILT I 0OVA)Y 200F &1L
THW, mTNF-K9R & & HI27 Y A& %%
L72HEa0 OVA FRRFUKEARREEZFEEL 2. =
DFEHR, OVA ZHMTEEG L HEITE, miEd
TO OVA R 1gG PiiA OFENI L A LD S

Phage display techniques

A phage library displaying mTNF-s with randomized
sequences in place of the six lysine codons,

)

mTNF-KG0R; mutant TNF-¢ with a stronger
bioactivity and longer plasma half-life.

Screening full bioactive proteins from 100 million clones.

Fig. 2.

Creation of a Lysine-deficient Mutant TNF-o (mTNF-K90R) by Using the Phage Library Technique

Table 1. Amino Acid Sequence and the Biological Properties of mTNF-K90R
Residue positions : AUC LCq LDs,
i1 65 90 08 112 128 p (% 10* ng-min/ml) (ng/ml) (ug/ml)
wTNF K K K K K K 7.44 28+2 0.17 390
mTNF-K90R A S R A L T 4.96 62+7 0.03 510

pl: isoelectric point, AUC: area under the blood concentration time curve, LCs,: lethal concentration 50.
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N0l LT, wINFZBRIEELEY
D ZAZBNTIE, OVA RFEIPUREENETRS N
T, 517, mTNF-K90R £ 517 L 5 HFE
R [gC DFEMIL, WINF OB LN THE
I ENTH Y, MERESgERIcEN O
TEFEEREs (CTB) SFEBEOY a2/ b
EEAELTLTWE [Fig. 3(A)]. /-, mTNF
-K90R {2 & D FEE X N/- OVA B EM [gC Hifk 4
TS AEMBHLIZEZA, 1gGa DFEITIZEA
ERo o, 1gGl BB ELRED SN
ZEMS, 2BAJLN— THIM (Th2) {KFERYIZHT
REAZEBRLEZDOEEL SN, RKIZ, OVA
& mTNF-K90R Z (G Lz T AnsEIL
TSR, BRI, EEMMEIIBIT S
OVA R [gA A ZE L 72, ZOFEE, OVA
B G & i U C wINF SR S#Ichn T

OVA Fs B8 IgA OFEMNWIEL T/, £/,

mTNF-K90R fif % 58 Tld, T OMEMNEICH
ELTHBY, HERFTHHEHEmDO AR ST,

BERVEEVS ZEBOMKERIZBENTD,

mTNF~K90R 1T K B ¥ 7 F > $h R D 53 38
o [Fig. 3(B)]. LEOEELD, mTNF-
KR X, 77 F U HIERAENIEZ A ER
(IgA) &2 5T (1gG) RIS FEAETH D,

ENTEIE7 S aN MR DEB I EAREIN
. FIZTEWT, mTNF-K9R 1T L5 HFER
BIE A B 2R T 5 AT, K& RRRICRIE
LI 2AnsBRiaEEIIL, OVA BENY
A »pEABER ELISPOT 7 v &1 IC CTERME L

A OVA specific IgG

PBS |N.O.
OvVA H
oVAplusCTB (gl T T T T

OVA plus wTNF (1 ug} 1.

OVA plus mTNF-K90R {1 ug} |

OVA plug mYNF-KI0R (5 g}

ODA.’:O«GSS

7. FOH#%E, mTNF-K90R # 5 < ™ 2 Bl o
IFN-y OFEANL, OVA B GEHEREETH -
Dz x L, IL-4 OFEAT OVA HMEGHO 6
f5, ¥/, wINF &HELAZBAIIBLTSH, B
FEIFRAICBFEEIN T, ULEDOERLD,
mTNF-KOOR {Z K S HHE Y & 2 /N > MG D HE iR
203, FURE SRR IL-4 OEAE (RS Lz Th2 K
FHRIFEREDERICE IS HDTH LI L85
MmElr-o. 517, mTNF-K9R O¥5E T 7 F
PTYaNYhELTOREEZEMT 2 HNT,
3 5 RN B DRES E M RO E R
THOIEE 2R R F ISR U 7z, ZO#ER, H
7 2oy MR ERIET 5DITBHERFSED
25 L OBHELEREREG LZBEIIBNTY,
mTNF-K90R O & $EEM &I RIF T HEESE 2
RBHONLh-T-. UEDERERAET S &,
mTNF-K90R 13, %5 RO MBEmICEEZRT
&<, PURKRNRIEINE B ICHE B
THO, RENDHEWIKEEY ¥ 2N Mty
HoabolHFans,

4. TANAEEE LIEERE TNFER
rNO¥=Eii il
BATORDAAET 2 F 038, B AR REIC
OTEEIN, miEPIZBT 5 g6 iRizma
T, BESBETGIIBOLT A JikEEZEET S
ZEITRD, HEOBRBIEMREHET S, 12 2
DRIVFETDF L ORINEFIES W, BFET
W, ESGERSEEN L TERT S > 7T 2D
AN ARBHE - B U TEET S HIV &0

B OVA specific IgA
PBS |N.D.
OovA ]

OVAplus CTB (1 ug)

OVA plus wTNF (1 pug) {700

OVA plus mTNF-KIOR (1 pg

OVA plus mTNF-KS0R (5 pg)

¢ 04 0.8 1.2

OD450-655

Fig. 3. Serum OVA-specific [gG Abs and Mucosal OVA-specific IgA Abs Response after Nasal Immunization with OVA Plus Ad-

juvant

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 and nasal washes were collected | wk after the last immunization and analyzed by ELISA for OV A-specific 1gG (A) ata I : 100 dilution of serum and
OVA-specific IgA (B) at a 1 : 8 dilution of nasal washes. Data represents the mean of absorbance 450 nm (reference wave, 655 nm). N.D.; not detected. Data are
presented as means +S.E.M. (n=7; *p<{0.05, **p<0.01 versus value for OV A alone treated group by ANOVA; =p<0.05, *=p<(0.01 versus value for OVA plus

wTNF-« treated group by ANOVA).
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o IR R Y 1 )L A E R & LT, RS o
FUNBEATHEINTWS B Ll HH
EREWICENSZT VAN MAEELENWT &
NS, KSEET U F B R T S LT OISR &
o Thh, FoiE, bhvbhaBicaL -
mTNF-K9OR I, Z D XS AMEAERRL, %5
WY PanNy bMHEOT L= AN —12kh2bD&
#HliExNns, 2T, mTNF-K9OR O A JL AT
BFDT ANy RELTOEIMZBETHEM
T, A I7NVIT oY)V A (HINL: Ay R
DHAY VISNZHE, KRU, HIV-l T Xu—7%
SINVETHD epl20 U 7 FUHBEEL T,
mTNF-K90R iZ X % 1 )L AP B BN ESE
BERFEMU 7z, TOME, HAY O NRNVEEEBIC
mTNF-K90R Z# & #Hk L5 L L7 T80T,
HA % >N BEBEMTES LYY XKD, CTB
EZORBS LR KL T, miEPichirs
HA B 20 1gG S, WO B RRT, g
FIZBIT 5 [gAEEEHICHEEBL T/ [Fig. 4
(A)]. /=, epl20Z2 77 F 2 HEELELTHWE
B&ITHBWTH, mTNF-KOR T L 2R Y 2 a
N R NED N, 2HE SHER & B ICHE
BRI PUR 2 F I eAETH > & [Fig. 4(B)].

A

Serum IgG

PLED#® LD, mTNF-K9OR IE, 1 > 7))L
o HIV 250 &9 501 )L A BRYE F B2
S, BENEHET2F 7V anNy MIBRDEDSD
DEBEZLND,

5. &HYIC

2009 HINI W A L AIZ L BN F I v 710 #
W, BCROSEMENDLER ST, T2 F R
MAE v FTHEH SN THWSE, LirL, BT,
FDA (KEIEHERBESE) PNERFLTWDHTIF
CERGEETIE, U7 F oG 4-6 5 HDHOER
MzLEEL, D, TOHMKENREINSZE
M6, NOF Iy UHEAERICLERERBREEZIA
DT EFBERAETH S, Lo T, Dl
FETUIF o HREREIERTNEIRST, %
BINEBERERHTT A0S, 7VaN hED
ARG NN EERLRS>TL 5. ZNETHTHED
FIZaNnNy MR D ST, 2RS0T
CaNNTHD Alum GRKEEIL T IV = LT IL)
MHE—HRE THREINICTES, BT /N>
NIBETH D, ZOLHIREENS, SHOKE
D0 F L OERLE—BOERBIZET TORKNDSR
13, BRERLEIHOMEBEONT > AIZENLT Y
AN OBRBIIHDHEFAS. AFETIE, TNF-

Saliva IgA Nasal wash IgA

HA }*
wapscreca|

B

+ *
- *
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1§
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Fig. 4.

00450-655

mTNF-K90R Induced Mucosal IgA and IgG Responses against Influenza Virus HA or HIV-1 gp120 in Mice

In influenza studies, BALB/c mice were immunized intranasally with HA together with 1 ug CTB or 5 ug mTNF-K90R. One week after the last immunization,
HA-specific IgG in serum at a 1 : 500 dilution and IgA in nasal or saliva at a 1 : 8 dilution were assessed by ELISA at a 1 : 8 dilution. Data represents the mean of ab-
sorbance 450 nm (reference wavelength, 655 nm). N.D.; not detected. Data are presented as means+S.E.M. (n=4-6; *p<{0.05, **p<{0.01 versus value for HA
alone treated group by ANOVA). In HIV studies, BALB/c mice were intranasally immunized with gp120 alone, gp120 plus CTB, or gp120 plus mTNF-K90R once
a week for four weeks. Serum and mucosal secretions were collected 7 days after the last immunization and analyzed by ELISA for gp120-specific IgA in 8-fold
dituted nasal wash or vaginal wash. Data are presented as mean+S.E.M. (n=6; *p<0.05).
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aZFEMEL TAIK L7 mTNF-K90R D ksfE 7 &
a/N> hELTomEMAREEICET S HaH LD,
1) mTNF-K90R /3, 77 F > HES RO H
EAREE - 2BEEBITMBaETH DI &, 2)
mTNF-K90R D5 BT THh % S¥EmEmIc B
WT, @EefzfFd5Z&, 3)mTNF-KI0R
B, 17N HTANARHIVEnSTT
W ZFURIZH U TH, FURRROGTUR 2 RI6EE & 2
BEOMEFICHRILKFET LI ENWShERD,
mTNF-K90R |3 ¥5HE 60 % 35 G S L 2Ol &
DINT P AZHEEITENRE 7 P aN >y Mt %
I3 2EEAD. £/, mTNF-K0R % & & fE I
TZaNRELTERLRZES, PAEAZER
ET ORI RIBEZFETD I EAHBHL TH 5,
LU, HIVIZE ST )L ARG & sh BRI
T B0, RIRERIEO AL ST, Ml R
EONRLKFETHIENHEELR-TL S, ©
ZOXDBANS, BITE, MM REFEEICE
Nz A A OBBIIHSEFEFLTEBD, HEE
By IgA Bk & MHC class I #1591 > CD8*CTL
FHELBITHETEYA M1 D OREICHED
LTWwa, Lo T, 4%, BBRENELSLT1
VARG GEYIR Y1 b &2 @RT g,
(R S B 2 WIS HERLIE S )% O 3538 2 (T 2 I Hl
THIEMNAEEE LD, FRBEHNN DR
T F BB ORNL DO EHGEIND. F
= —HT, KEEET 7 F 22 AT LERFREOH I
59, RN TICHT HHEFEISATSZ &
MTEIUL, FllEBBRENEITREEEZS
nas, PR, YA bha o TsEehKRER
FIHEETEIL, 1 A1 2 OBERELIFRE
IR 4 DG RIEEBOHEIGEIRIZRD
BoEMGEENS, BERLIBFHINETH DN, £
Woc %, REOT 7 F K, H2D0WIEHKHER
FEEDBNIREHLWERTH - BB EE L TER
LTWEEZWEZRZATND,

HEE AFEOETICHL, 2< DT RINA R
EEEXE LU, MHEEEHESHRERS HEEER
EXRAWERAERE 07 b EHEBEL
£, KRKFRFREEMAR > TEDFEDIT B
FnsR A I RS R U B R T, AR, B
EN R FEHREME  FA 2 TN HEH
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