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BE4MEULHEEHPS FR-BRARETHRES)
(B 2RELAINI THEDIF OBIFBIELT:
FHRT7 AR ATLORE]
LERR#ESE

B ORELGAVINI B OFODEIZBIEL:
FRT7 NI RATLDRAR

MARERE AB M- RBRITBEAERERHRM
BIEJoFA3Is2T0lcor YTTOT I —H —

BREE

AREF. FRAILIVFEOHFR-BREXECHT LA ODRLELTHEIIFoOEILEMNIC,
HREOBES T/ BINEREEETALICLY " BEOKETRR UL SRR RAGEENE - Mt
RELBRCEHAMBEHEY MV TU/ VOB ZELOTHD BRI IF L 1. 25 THEE M
AtGENBATEINAHLLT . FREGADB THAMEE CLRAR ROLGEKEIERE (1A REES)
MEBTRETHY. 2 BRIOHNBEMETELL 2HEETTOIHIFUERGY . ES- RO LV -T-FF @8
R ETHOT. TNICELZ-RBROBBENLNIELEND, £EER - RER FEEMHTEENLE S
EDFH/AMEZLEYBE. LML —FTHET7 27 TR, —BHNICRRETOHEASEN LMD, R E
BOBETE+HUREZRBTELNENHMONTWD, FLTEAMRTIEL. BHLEBEIOFUA2MRET S
HDOEBEFMALENIC, EHESY A A/ ORBIIF 7o RLTORRAREREL. TDOAN=
ALERFTACL, SHOIZHEOH AN RERTLEBET HLICEY, BEDIFOMBERENDOHE
S TEAREM YA ATV RIMERS  BEMNICIE, ChoOEHIZEIUMELEZ7 o2
DAFLIZDONWT, AN I BRA-MEOEENREFH T HHETHS.

CASOBERICAHT. AFELX. BRBBEDIFOF L \UFELTHEMG YA OBIREB I,
TNFEETILELT. BHEEEY A RO BIBEDREIL, TNF 2—/ =073 —H A bhA2 BLUA8—0O4
XU IPS—H AN DEELRT SN MR DAY ) —= 2 T E 57012,

ChoOHREIZ, FRBREBRAEICSHTIADETFHEOMREICHFEST L ETHRESTMITBRUCAM T &
Bl REFAZANBVVEBAE AT LICMT2EACHNRERETILOLMGTES.

HRARE OEELFERARECHET 2 F o CRELMEAFYE
fHE M- BUTRZAEEERHRA SEID SRTLS, LML, #RTVF 2 —H SRR R

FAIZRATaTz o+ OHENMEC MFAHBOBETII+HERELZHRR
mEsEE FTHOENTELL, #->T. MARRNGKRREE

& Wi KAEXPHEREIFMEFAREE LS

A BIREMN
EF BREICH T HHRE TO—REGH (1gA E
£), S22 BTOIRMMGE (1C EX, CTL HH)

HELERTELSZROMBELSF—HRIbELD,
EBANCHEE L. MEOBEEY A FHER
FRMNERSLIUREIOTAIOAENZERETS
CET N EEM ODENICRERZFHELIDFR
FoanvrOBY, 2 ARESE) @A EL
REXELBIHEZOMREEELTLA, ChE



THBRIIFoFLansrELTIALIRES L (CT)
MEHRMICHFZRSh TELHN . ERCEEREES
ZEMBLMELY . BERGALMEShT .. COA®
FECE. 25E-HERTOFRRAEFRYOKESH
DEBEESH DAY TNFFaZTF a1 \UkELT
ALdE ERGEERLE BEAEEUHEL(FAR
ARETHALERMLI. ECTARATIE. HAD
TNF RA—/N\—272)—  E&LUAE2—O(F 773
—SFORNS T OFUTF I URELTODE
AR FEERERTHIEELIC. HEREFMIZEITS
WEEERITT S LERM D, EoIC, B DMAEEY
4 bhA BT (Yamamoto et al Nat Biotechnol.
2004, Shibata et al. J. Biol. Chem. 2008) =&Y ., BEMH
PEYFEOMLELGE . FYREN ORISR
VFoHAOBESY A Fh T oo A I TE
HLMEEZLND, ChoRimECAL-FHRLRT
AN RATLIBEEBET.

B. WMIRAE
1. Z7—CRERTEERWLET4—H9T247
famfE TNF ZEREOE M

TNF ZERFERRI7—U54T3UDOHENR

PCR[Z&2T. TNF RIZ6 DD FI/Bi%E NNS B2 HI (=
BHRLI-5/4F3UEEHLI-. PCR E¥W% PCR
purification kit THMY 5L T.6 EOF/BiEa—
F9HEHIAS NNS BCFI B BEht- TNF HEZERE
SATSVREFE/-. 20O INF EZERES(TS
JiBEFE HndlI B LU Not I TRIEEL, F8 HindII
E&U Not I TRELIZIZP—TUSKAH42—pY03’
~FLAG & T4 ligase LT 16°C. 18 B[ S445—>
avRIGET>1-. @ohiz 2445~ 3 EYE PCR
purification kit THEL-#&. XBEOMHEIZRIZAH
L=,

TF—US14T 3D
KBESATIVESOug/mL 7 EDY 2, 28712

—Z&H 2YT T 0D600=0.4 F TIEIEL . MI13KOT

AL 83— 7—L (InvitrogenTM Life Techologies) &%

MUL7T=. 110rpm 30 %M. 250rpm 30 MR,
3.000rpm 10 SFEAELL. 5 i=~AL vk 100 4
g/mL FELY S0pg/ml At T4 2
(Sigma-Aldrich, Inc.) &% 2YT &% ML . 6 B5AE
RTHIET. 27— 2BHLIZ.CO TG BRAEE
HKAL. 12000rpm 10 SFEEOCLEZE. BRL-EF
27k L7- PEGB,000 (F1fepidEE = £1t) . 2.5M NaCl
% 1/5 volume MOZ . 1 EMRFE . 12.000rpm 15 5
L. #ohf=27—2RLyk%E NTE buffer
(100mM NaCl, 10mM Tris, ImM EDTA) (ZR&L. 0.45
pm DI NEA—5BL BB I7F—US4TIYERE
L=

B4 5—0RE

2% La—AEH 2YTHEH#TOD600= 03 £ THER
Lf= TG (WL T. 10 SFRCERESRLI-D7—
BEEHEML.37°C 1 BMERL:. BEEDO—IC
50 g/mL FUE S 28T ILO—REH 2YT g%
L, V0 TARPICHEEL—RIEEL:-. EHR
BRETHOI0=—YERHMTHIET. 7722158 —
LT,

AURTA4T4T =T IZ5BH TNFR2 $EMIE TNF
ERGEORE

TNF ERGERRIO7—U5/T3UBRESV=VT
#8{#7;% HBS-EP(0.01 M HEPES pH 7.4, 0.15 M NaCl, 3
mM EDTA, 0.005% Surfactant P20; GE Healthcare) T
1.0 x 10°11 CFU/mL 12755 K3 IZHRL. 10 Tuk3
ATV ELz, T7—U 8 100l [ZHLT. EAR
FEIZHZLIZER TNFR1 Fe 45 (hTNFRI1:Fc: R&D
systems) % 100 pL FML.4CT 2B MEGEE1-,
FTDO#%. HFEEEHE TNFR2Fc #EHMELI-ELY
—F w7 CM3(GE Healthcare) [ 3 1 L/min T 100
pL A22x5o30 L1z, Y AT URIZRY SR E.
ME20 yU/minT2EFER20 pLEAT2953
L. BRLEZ7—BHAIZ 1mM Tris-HCI pH 8.0
FAOpL, 2% )ILO—AEH 2YT 1% 420 pL Fm
L. EMD50 uLZRALNTEA2—FIviEiTol=. BY
DI7—UFBE TG [TBEE MESHETISAS



FxEUMLT-, HML-TS5ASKE TGl AIL2bOR
L—iaviz&YBAL:#&. F7—%EHL. BER
BON =T BEET-20%F 2nd /=T EL
=5

TNF ZERGZECIERLBOMER

RO TCEHLEZ7—UF TG TBRESE . @
Shf-a00=—% 96well plate [ZEIRL . —BRIEFL 1=,
2% )La—R, 50 pg/mL PUELILEH 2YT
100 uL Z#if-=(ZFEMLLz plate [T, —BRIGELI-IHR
% 10 pL #FEML OD600 = 0.4~05 ETIFELT =,
3.000 rpm 20 S REO LT, ERERT I1mM IPTG |
50 pug/mLPUEL)UEH 2YT #0100 uLEFM
L.37°C 8 B5MIERML1-. BT 3.000 rpm 20 53 HILED
L. EE£EERLT EF TNFRT XU ER TNFR2 (28
THEE NE ELISA [TTRELT .

BlAcore AL \I=%& TNF ZREDE TNF LET5—(=
#HT DB HOME

BlAcore biosensor (BlAcore 2000, GE Healthcare) %
AOTEERED hTNFRI EEUhTNFR2 23T 58
EERRELZ. B INF YT ILIE. 2o OBBEE
LT 4 pg/mL H5, 49 ng/mL [SF0=27 BB
HBS-EP T#iEFIML.60 pL(3min)froxl3
#*.180 BV UREBERT ETRARGER
MEGICETHHEFREHMLE. ERE/TA—
A—MHE HIZ BIA evaluation 3.0 program BT
=

TNFR1 2L £ 9E 4 O (HEp-2 MRAIZXT 5
HRmEEiRg)

HEp-2 #RAIZ 105V R4 R MK (FCS) HEUIME
¥ ® (1% Antibiotic - Antimycotic (100x ) , liquid
(GIBCO BRL)) &% RPMI-1640 [ THE(CIZIEL.
HTALTILIVEREOLOEEBIZHLT-, 96well
plate [Z 4 x 10°4 cells O HEp-2 #ARAEHEHEL . 37°C.
PESE. B ZRETT 2 BMEEL T o121,
FH.100 pgg/m. 290~AFLIFEH 10%
FCS-RPMI [ZTEEREBIRLI=Y>FIL 100 pL A

1=, 18 FYIERET oz, 25%T LENLT LTEFIC
THREEEL:. X% 0055 AFLUTIL—BHAT
HRRZREBL. plate ZHH- BMIZLT-&. 03INHCIZ&
YAFLOTN—2BHEE - RAE (MERE 655
nm, AHRER4150m) ZREL, LFEHEF@EL . &
ELIZIL. recombinant human TNF (peprotech, Inc.)
RV

TNFR2 £t L= & W& & 0 ¥ ( TNFR2/Fas
preadipocyte (23 TSR EEEEE)

TNFR2/Fas preadipocyte (&, 10%FCS. iEME S
& 1K, Blasticidin HCI(Invitrogen, Inc.) % 5 ug/mL%&
4> D-MEM(Sigma—Aldrich, Inc.) ICTHH{EISEL. 4T
ALITNIMEEDOLOEEBRICHLT-, 96well plate
[Z 15 x 104 cells/50 u L @ TNFR2/Fas
preadipocyte ZHEML . 1 pg/mLIY0OAFLEINESH
HERECTEERIRLI-YFILE S pL L,
37°C. MHESE. SYEHT A THETT 48 BMER
FiTo-t. £ A TR FE SF(Nacalai Tesque) 10
pLU/well ZM0X . 37°CT 1| BSMIS L . AR CRE R
£ 450 nm, A FRE R 650nm) E BT T AHLT. HIEE
FEMEEELL-.

2. FPOANRNHBREETEYAPAADARL)—=
2l

REHE

BALB/c YA (6~8 MG, HEHE) (2. TNF Z—s3—
27N —BLUAE—0(F L I7I—DY A hA
vHHWEALSEEFL Y B 471 = whCTB: List
Biological Laboratories)®* =7 FUBBAZILTIY
(OVA) . HALEYavEF HA EBE(HINI =a
—HhLE=F#: Protein Sciences, Meriden, CT) &iBR&
LT, ERBEGETCEANICERELIZ. BE5RTD
a—JLiE OVA 2201 TIF 1AM T3IE. 4 ERM
BT 2 @EfTo1-.

Ho 7LD EIR
mEYTILE, BERENS 1 BMECIRERL



Z4TLN. 11000 rpm, 10 SHEDBEETTSSEICEYE
L. &G . EOOLEVEEE (RABER %
PBS [ZERLTHERE 02 mg/ml &5 L3N,
BALB/c ¥AIT Iml/mouse TRERERIESETHC&
TEYRL-, #EE 100 mg/mL £HDHESIZ PBS &M
A.4°C.2 FMBLAREL. Boh-BREY
14000 rpm. 4 °C. 20 /& L. ERARRL THEHR
Himel-. BERRaIE. TV ABERE 100 pL
PBS Titi§ik, 14000 rpm, 20 43, 4 CEOREETT
FCEIzRYRANLLE,

HA R AFUERE £ 8D M (HA specific Ig ELISA)

JarE+FHA (2 pg/mb, in 50 mM Bicarbonate
Buffer) % ELISA 7L —MzhNZ.4 CT—BRKRETS
Z&TCEAELT-, PBS T 2 % LT- Block Ace TJ0O
¥ (R BMILE. £REICHULELY
TN EMATAFas—kLT= (ZR. 2 BM: G,
37 °C.2 B§M:IgA) . Shio®TL—r% 005 % Tween
24 PBS (PBST) $#5L\E, 005 % Tween 3/ TBS
(TTBS) TRk, HREICIAMLI: HRP 55 G L
EELUVEAF 428 gA {4k (Southern Biotech)%
MATAoFas—bLiz (ZR. 2850.1gG. 37 C. 2
BFM IgA) . TL—hEBB LIz, 1/2500 IZHIRLT-
HRP AN TRPED L (ZyMed) #MA ., E0IZE
BT BMRESE-. BE. EHREETLREIC
AEBAKTHRBLI-E. TMBZ XHAEEFEMLI. 2N
H2S04 #FEMTEHILICLYRBRIGESIESE, &
JeiE & 450 nm, B R 690 nm (2H 1T AR KEL AT
LIz,

2. TNF-K90R BEUFT T/ ILARNI2—DF Al
e

RERE

BALB/c YA (6~8 @i, %) ~DERREL.
YA rhAoHENEALSFRL B YT Az wb
(CT-B;List Biological Laboratories)& 4 7L
4 JLAFR HA (Protein science. 1 4 g/mouse) &R S
BE5L. FRBEGT TG 1z B BERAT Va2~

JUiF 4 BT 2 @177,

YT ILOEIR
BEREHNS 2 BMEICIEERMEFTLL. 11000

rom. 10 EOBEFITISEICLYMAEBLRLT-.
OVA HRMIMEELEREOFME (OVA specific Ig
ELISA) ; OVA (10 pg/mL. in 50 mM Bicarbonate
Buffer) % ELISA 7L-—MZhZ . 4°C T—BRIXET S
CETEMEL-, PBS T 2 S/ 1= Block Ace TJ0O
v (ER. BM)L-&. 2REICEELELY
STNEMATA o Fa~—kLiz (FR. 2 B 1gG.
37 °C, 2 Bl 1gA) . Ch oM T L—F% 0.05 % Tween
&% PBS (PBST) %3V, 0.05% Tween 2H TBS
(TTBS) Tikipik. EREICTHBL - HRP #5816 1
HEELUEAFHE gA A (Southemn Biotech)
MATAoFaA—rLFz (ZR.2FM:eG.37°C.2
B 1gA) , FL—FEESLI-#. 1/2500 [ZHFRL-
HRP EHAFLTFPE D (ZyMed) £MA , 25122
BT MRS E . BE., AAREETUVREIC
FEAKTHESLE,. TMBZ BEEFFML ., 2N
H,S0, #FMT 5 LIcLYRBRGEBILEEE, Bk
& 450 nm., BIER 690 nm [ZH 1T ARAFEEZAEL
foo . R IEIERBTIRALIYELMAEH 0.1 LLE
BB AXEREES Reciprocal Log?2 Titer TELT -,

HA R R E & BEDFEM (HA specific Ig ELISA)
HA (2 pg/mL.in 50 mM Bicarbonate Buffer) %
ELISA FL—KIZHZ. 4 CT—BKET S LTEME

L1z, PBS T 2 f§H IRL 7= Block Ace TIOWF Y
(ZE. 1 BMEL-&. SRECEMELL-YTILEN
ATAFa—rLtz (ER.2F5M:G. 37 °C.2
B . 1gA) . ChioD 7L —F% 0.05 % Tween &4 PBS
(PBST) # %L (%, 005 % Tween %8 TBS (TTBS) T
kiBE. EREICHMLIHRP R G AR LUE
#F 185 1gA Fii& (Southern Biotech) # X TA ¥
as—kLfz (2R, 2 B 1gG. 37 °C. 2 B¥ff1gA) .
TL—hEESLE-®. 1/2500=HRU-HRP BB AP
LZRFES (ZyMed) EMA . EHIERT 1 BMER
GEtt-. BE. AR REZTVBEICEBKTRS



L7, TMBZ BH&EZHEML I, 2N H2S04 ZFMT
AIblckYRBRIGERIEEE, WA E 450 nm,
BIEE 690 nm [ZEITAMAFELZREL -, 8., FUEE
[FERBETHIALYLBAEN 01 LLEFOBARR
f&E#% Reciprocal Log2 Titer TELT=,

Ro2—MFEM. Y. BLUA@EMNE
FFIIAIWARRYZ—(Adv) [E, KOABRLT:
BB in vitro ligation EITEMLTHRLZ. XRET
[%. Cytomegalovirus 7OE—2—HE FIZHR2ILILY
T7r5—HERBTH Adv EMEL - (FRL-EH
Adv %, 203 #ERA%E AL VTHEL . L+ I LBEDR
EEDEICTHRELIz, £, Adv 78 (vector
particle: VP) DBIE L Maizel S0 A& IZHEHLT-,

FEMEETETD Tat RTFF . RERTFFOERE
Tat-Adv, R8-Adv D{F M

Tat RFFF (GRKKRRQRRRPPQ), R8 RTFF
(RRRRRRRR) [ZiEME B % {1507 Tat-NHS,
R8-NHS #{EQL 1=, Adv O Tat, R8 AT FREEMIL.
Advl HIFH1=YDHhTLEE N\ HFETH R
R(ZHLT 25 FELRIZH YT S Tat-NHS, R8-NHS
% Adv BB (final 2x10711 VP/ml) LiBAL. 300
rpm THFELAAS 37°CT 45 SMRGEEA &L
YiTotz.

Tat-Adv. R8-Adv @) in vitro \BETF WA ZNEDFE
FHEMH Adv, Tat-Adv $5LVE R8-Adv % 300~
10000 VP/cell THILVT B16BL6 #lfE, CT26 #ifa.
A540 R IREFRALR, 24 BFAIEELI-&, Ch
SOMBIZEITABARETF WL T7x5—HREF)
DORBEHERISACEFRANELFELT-.

C. RER
HBRIIDHECELHTERERL .

D. BE-F W
1. Z7—URERTEERVL LT 24— T 24T
fEmEtE TNF ZREO R

B, BRHETIFUTFLanvbELY55%4k
hAVERNTIENT, LT 24— T 217 EmE
FHTOMETRY A bH/UOMELCHBEEHOE
ERA-. METRINFRBIP—U5473DF
A5 TNFR2 $EM)1E TNF ERGEE A —= T 512
O, AURTATATNR T ER At =T
Iz@Bohf-Ban77—Y90—hn, AIBE TNFE
FhFhEMNL. EF TNFRI BRUER TNFR2 12353
BENETEUSAITLYFELI- (1), TORE. GBS
D= T Tl TNFR2 1213 T/, TNFR1 [SH3ELY
BHMERT 70— MS{EREA TV -DIZH
LT.avATF4T47 13000 %1752 LT, TNFR2
BIRMICEAETA0-UAHER(REBEATLD
CEERBLE. BICRATRLEZIO—21X, TNFR2
ADEFSBRMEN wiTNF LHELTRIEBETSHY. i
2 TNFRI ~DEEEEASELIETLTEY. TNFR2 f§
FEAREMICEALLTV-. LEDOBRLY, HE
TR INF RBEI7—U34T5UERBEHBT
TNFRI:Fc S A& RIZREE . TNFR2 [ZHLTa AT
ATFAT IR TETICET, 473D B
ERB{ TNFRI ~EEEETH 70— ZR<CENTE
BTEAHBELT,

AOY—ZT LY BEMIZHRLONT- 8 HEOE
Won—oO7I/MENEEL T - T HBE
h#x%m 75X T # B (Suface Plasmon
Resonance : SPR) ICTHfliLI-#REE1ITRLL .
TNFRI 2T AR AHIEL BT IL. 2TOERK
TEVWTRETH KD @O XBLRAHNEREN,
TNFR2 S L Tl&, wtTNF ERIFLLE DR S LR
LTWATEMKBALT-, F-. WTFhOTREL R
R32 A wtTNF £BILECHITHY . L29 LERFESh LM
(2821 TR ICREKRLI LI, A145, E146,
S147 £, FPAASEUEBICECENESUCHERIZS>
-, LEDBRIZ, ChoFS/BEEN TNFRI ~D
RARANMETOHELT ., HIZ TNFR2 ~DESH
- R CEETHALEAKMICRLIELOTSH
%,

LT, TNFR2 SRS ERK DRI /AVHOE
b TNFR1 & UER TNFR2 2L EWiEEE HEp-2



IR8. TNFR2/Fas preadipocyte (25§ AHIRR{E T %
ERICITML- (&2) . TORBR. ChoTREEER
TNFR1 ZNLT-EMEREFLAERIUEN-DIZ
LT, Eb TNFR2 ZLI-EMEMEL wtTNF &LIFIF
BEEENEMERERBLTVDILAYEEL:, PTELY
O—2 R2-9 [£. TNFR2 ~ D FBRIRMEA  wtTNF £EE
BLT 18 AELIEELTEY., Bhif- TNFR2 EMET
J=—R+THLIEMHEAL -, BLED L=, 77—
EERTEEADTRTIILIZEY, LET5—HT
BATHERMERE T AP METRERML
3B EMBELMEGoT-. SRIZTIFLF U2k
ELTHDLUH 2 DB A FhA U BNERAD
FETHD.

RIZAEBRZ D\ URELTEBGY A HAUER
HEZEXBMIZ, TNF RA—IR—273)—H A A1
ICEAERY. HEREERELA T LA hIU%
BELT-. 16 HED TNF R—/S—273)—H S hA
CEHAOVA LHIZERARBETICLT, HRRES
JBEEIEBNA-HAbhA1 %2R —=2F L= (E2),
mi&hd ovA HRM 156G % ELISA [TEYBEILT:
BER.OVA BIIESHTIE. 2drikEENEHLH
BULOIZHL, REF4TavrOo—)LELTRLV-CTB
TlIEBWRFEENBH O, — A, TNF 2—/3—
7S —HAhhATld, OVARME S BEHBLT
ALY OVA F R 1gG BEEFTTH AU MN RS
i, £ BRPEEAVTRAKIRTO A BEE
AEL-RERIZIBVTHL A BEEFRETHEL(FHR
L3aHArh1opRiEh - (E3),

—7FA.TNF UAD YA h oSBT o aivb
ELTHEBGY A I ERE T8, /12%—01F
LI7I—0 . # A A S L UMREREFRY
EEERMICFTMEL-. £ THHHED I EFUF
AoA—O4F 0% HA ERIZERAREL. MBAROD
HA £ 28 total 1gG, 1gG1, 1gG2a subclass M EBAES
HEBRHL. FORR. HA BRISERLIHEBLT,
ZHMITHEVT.HABRM G BET RS L DY A
FhAoBERELE. F-. HABRM :G2a DHED
BLFENEHOALY (AU BELERHL. 2hb
YA AV EHREFERICIE. Th @RANBES5T S

CEACRER VT BEBICEHTHREFRARE.
BE. BSLUDREEESBICE T4, HA BEN A

DEEFERIBHL-. TOBR. 55O Y (+H

AVEERTR WTFhoBBEEICBELTEL RRT

B A ZHEREFERLTHEY . KT Tab0—

JLELTHRLILV: CTB # EES3. 8N TH-T=. L

DERLY. EBEICBT5CELEDHLELT . BE

®IZEH1T5 A RBREEF T B 20/ F0FHE

L.BEB7oa \vrELTEE R RIESH T,

2. TNF-KSOR D¥BEF U VbR B&LUTT/
4 ARG E—0F B
RIZ,BANCHAECIHBORM THHLTSE
f=. BEER TNF HEZER K TNF THSD mTNF-KIOR
FRAW AILIVYIAILARRICHT HREHE
BEEFFMLT=, £9°. mTNF-KIOR % HA L3#(IZER
RAEL. MFEPO HA FRY G FRAEFML-. £
DEE . mTNF-K90R [+ HA B3 SBLHELT. B
Bl HA RN G EE0NMALNh, REOF4TD
shO—LELTO CT-B IZE T DA EEREZHL
TLV=(E4), R, $E@ICHITARERRE. &b
REEHSLVERETICEIA . HARRN A EE LS
BIZERHL-, FORE. mTNF-KIOR [F HA g5
BLHEBLT. HABRM A BEELNBEICALLTS
Y.CT-B LRIEFHAVEEFL L EDFEEFLTLS
AIEEME AR AN T(ES. 6). LEDBRMS,
mTNF-K90R [ ZILI LA LRIZH T 284
RO F T MY B SR REE A R Eh
2 =
ZIZ. BEMLBERIOFo~DILAZESHEIC. #E
FRAHEIZEN Adv ORIBERADELLIC.F
DBREFRAADZXLIZEALTEELT. £7'. Adv
REO~NTFFESEM (YU BR) 1IHLT 25 &
ENLBOEERGER Tat STFK. RS ATFFER
BATBILIZEHT L Z2S5—EREFERBRTS
Tat-Adv. R8-Adv #{EH®L1-. Thi Adv ZHWNT
B16BL6 kA, CT26 HAL, A540 @I RETFBAL.
2 FAEREDOL L IIS—ERBALANEERIZE
ROA—DREFRAEEELELL-(E7). T0&



£ .CAR{ERIR B16BL6 #. CT26 MAIZHLIT.
Tat-Adv, RB-Adv (£ Adv SHEEL T 10-100 &
BLBEEFRAZTERLZ, F1-. CARBRROD A549
MRBIZHLTIE, Tat-Adv B 1S R8-Adv [XFRES Adv
LEERFEORGTFRRAEFMLELRL:,

&=, Tat-Adv B1F R8-Adv DELVEETFRAZE
ZELT. TOAN=XLERITLI=. —RRIZ, Tat X7
FF4 R8 ATFFE. MREEOA~NF/REBLEED
ABEFEETOMBICHAL. TORIVFYA—2
AD—HETHAIIAE/FAh—RITKYZHERM(C
MRAICRYATFRACEMTOATIND. FCTET .
Tat-Adv B Uf R8-Adv DRIEFBAIZEITEHT2OE/
YA b= AOMEEBRFHLEZ, II0E/ YA —2X
HER CHATIOSAFFET COMEFRALE
LR, kM Adv TIL2CAGETFRADET A
FEIhLZLOIZHL, Tat-Adv RIS R8-Adv TIZHE
IREFRADEDNETHANEOH LN (E8), LLED
EMS, Tat-Adv B U R8-Adv [, w70 /4 A b—
DAKRTFHICEEARICRYAERSIZ LTSI,
RIS, ANSUHRBEHEUL-BEERATE~/YE
AdvEBIBIZERENLILT. Bz FRAIZETH~
NSUHEBOMEIIDLWTRIL:. TORR. X
i Adv. R8-Adv Tl ~/ WU HEFTLHAGEFRA
HEMNBEFREN-DIZHLT, Tat-Adv TlE~s)2
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£1 INFR2IBEANEERGEBERHO7I/BENELETNFLET4—ICHTIE S HEOMNME.
(A) INFRIIZH T 4S8 HE

Residue Position Koo ¥ ki B Kp ¥ Relative *

29 31 32 145 146 147 (x10°M's™) (x10*s™)  (x107"°M) affinity (%)
WITNF L R R A E S 0.45 1.3 2.9 100.0
R2-6 L R R H E D 0.79 54.5 68.8 42
R2-7 L R R T s D 1.19 50.1 423 6.9
R2-8 L R R N DD 1.22 50.3 411 7.1
R2-9 V R R D D D 0.44 116.0 262.0 1.1
R2-10 L R R Q D D 0.67 43.9 83.7 48
R2-11 L R R T DD 0.81 87.5 108.0 27
R2-12 L R R D G D 1.36 98.8 726 4.0
R2-13 L R R D E D 0.97 104.0 107.0 27

(B) INFR2IZH ¥ A& it

Residue Position [l Kot @ Ko ¥ Relative *

20 31 32 145 148 147 (x10°M7s") (x10*s”)  (x10'°M) affinity (%)
WETNF L R R A E S 1.98 12.1 6.1 100.0
R2-6 L R R H E D 3.24 7.9 2.43 251.4
R2-7 L R R T 8 D 3.83 12,6 3.30 185.2
R2-8 L R R N DD 3.13 6.6 2.10 291.0
R2-9 VvV R R D D D 2.06 7.4 3.60 169.7
R2-10 L R R Q D D 222 5.3 2.41 253.5
R2-11 L R R T D D 2.33 54 2.31 264.5
R2-12 L R R D G D 4.06 10.6 2.60 235.0
R2-13 L R R D E D 2.85 8.2 2.88 212.2

Doy BEEEER Dk BEEETH YK METOEEEY (Ko= ko!kon)
4 Relative affinity = K (MTNF) / Kp (TNF variants) = 100

£2 TNFR1E LUTNFR2E T LI-4E9E 1% 0 R f.

HEp-2 Assay TNFR2/Fas Assay

EC50 " 2 Ecso" 9 i

(ng/ml) Relative activity (ng/ml) Relative activity = TNFR2/TNFR1
WLTNF 06 1.0 0.56 1.00 1.0
R2-6 8.1x10° 7.3x 105 0.39 1.44 2.0« 104
R2-7 2.1x10° 2.8x 104 0.21 2.67 9.5x10°
R2-8 46=10° 1.2x 10 067 0.84 7.0x10%
R2-9 >1.0x 10% <6.0x 10° 0.51 1.10 1.8x 108
R2-10 1.1x 104 54x10% 0.72 0.78 1.4 <104
R2-11 6.7 x 104 8.9x10% 0.95 0.59 B6.6x 104
R2-12 2.6x 104 2.2x10° 0.23 2.43 1.1 109
R2-13 >1.0 x 10° <6.0x 10° 0.63 0.89 1.5x 105

1 50%2h RBE (EC50) 2OV AT +y JEMERICEYRH LT,
2 Relative activities = EC50 (WMtTNF) / EC50 (TNF variants).
3) TNFR2-selectivities = Relative activity (via TNFR1) /Relative activity (via TNFR2).
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E2. Comparison of OVA-specific serum IgG Abs responses in mice immunized with TNFsfs.
BALB/c mice were immunized intranasally with 100 pg OVA alone or in combination with 1 pg TNFsfs
once per week for three consecutive weeks. Serum was collected on day 21 and analyzed by ELISA for
OVA specific IgG Abs responses. Values represent the mean ODuseess + S.E. at a 1:50 dillution of seven
mice for each groups.

T T T ¥ T

0 0.4 0.8 1.2
Ays0-655

E3. Comparison of OVA-specific IgA Abs responses in nasal washes of mice immunized
with TNFsfs.

BALB/c mice were immunized intranasally with 100 pg OVA alone or in combination with 1 ug
TNFsfs once per week for three consecutive weeks. Nasal washes were collected on day 21 and
analyzed by ELISA for OVA specific IgA Abs responses. The data represent the mean reciprocal
titers and each points represents the mean + SE of seven mice for each qroups.
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E4. mTNF-K90R induced serum lgG responses against influenza virus HA in mice.

BALB/c mice were immunized intranasally with HA together with 1 ug CTB or 5 ug mTNF-KS0R. One
week after the last immunization, the levels of HA-specific I1gG in serum at a 1:500 dilution was
assessed 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 = 4-6; * P < 0.05 versus value for HA

alone treated group by ANOVA).

HA | Nasal wash IgA

HA plus CTB (1 48) |u\uisssmsuvssin] 1

HA plus mTNF-K90R (5 pg) *

OI2 0.4 0.6 0.8
OD 450 655

E5. mTNF-K90R induced nasal IgA against influenza virus HA in mice.

BALB/c mice were immunized intranasally with HA together with 1 pg CTB or 5 pg mTNF-K90R. One
week after the last immunization, the levels of HA-specific IgA in nasal at a 1:8 dilution were assessed
by ELISA at a 1:8 dilution. Data represents the mean of absorbance 450 nm (reference wavelength,
655 nm). N.D; not detected. Data are presented as means + SEM (n = 4-6; * P < 0.05 versus value for

HA alone treated group by ANOVA).
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HA ]‘| Saliva IgA
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E6. mTNF-K90R induced saliva IgA against influenza virus HA in mice.

BALB/c mice were immunized intranasally with HA together with 1 ug CTB or 5 ug mTNF-K90R. One
week after the last immunization, the levels of HA-specific IgA in saliva at a 1:8 dilution were assessed
by ELISA at a 1:8 dilution. Data represents the mean of absorbance 450 nm (reference wavelength,
655 nm). N.D; not detected. Data are presented as means + SEM (n = 4-6; * P < 0.05 versus value for
HA alone treated group by ANOVA).
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E7. Transduction efficiency of CPP-Advs with various modification ratios into (a) B16BLS, (b)
CT286, and (c) A549 cells.

Cells (1 x 10*) were transduced with 1 = 10* vp/cell of Tat-Adv, Pro-Adv, or R8-Adv encoding the
luciferase gene. After 24 h of cultivation, luciferase expression was measured. Each bar represents
the mean + S.D. (n = 4). Each CPP-Adv was used at molar ratios of 1:25 (Adv lysine residue:
CPP-NHS).
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El8. The cellular uPtake of Tat-Adv and R8-Adv depends on macropinocytosis.

A549 cells (1 x 10° cells) were transduced with 1 x 10° vp/cell for each vector in the absence or
presence of 2.5 mM amiloride. After 24 h of cultivation, luciferase expression was measured. Each
bar represents the mean + S.D. (n = 5; ** P < 0.01 versus value for the absence of amiloride by

Student's t-test)
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E9. The cellular u?take of Tat-Adv and R8-Adv depends on heparan sulfate proteoglycans.
A549 cells (1 x 10* cells) were transduced with 1 x 10* vp/cell of each vector in the absence or
presence of 6.25, 25, or 100 pg/ml of heparin sodium. After 24 h of cultivation, luciferase expression
was measured. Each bar represents the mean + S.D. (n = 5; ** P < 0.01 versus value for absence of
heparin sodium by ANOVA)
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E10. Cellular uptake of Tat-Adv and R8-Adv depends on chondroitin sulfate.

A549 cells (1 x 10%) were transduced with 1 x 10° vp/cell of each vector in the absence or presence of
90 pg/ml of (a) chondroitin sulfate-A, (b) chondroitin sulfate-B, or (c) chondroitin sulfate-C. After 2 h
incubation, the cells were washed twice by PBS, and the virus solution was replaced with fresh
medium. After 24 h cultivation, luciferase expression was measured. Each point represents the mean
+S.D. (n=5; * P < 0.05 versus value for the absence of chondroitin sulfate by Student's t-test)
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