M50, 5-180 MiEEBEL LM & RMOHD
KEEENERIC pCATNF2 SAERSURY—L%2 8
ELE, LALENS, Z0OLSBREGETTIIES
HEOMERERINY. FEBYIRBRIZIX.
TNF-o MESIEBRSE VCEEESESOMEI
EBAIN3SLENHEIENHShER R, FT
‘T, pCATNF2 $ABRSE ) RV -LDOHEBEDR
M AU TUAO In vivo TEEXhEE D
INF-a IT&2HDOTHAHTIELEHASHRTES R
. fik b TNF-a FRHGGEEHETHIEITEK
V., BEEEONMEMHEETINESRERNL &
(Fig.8) . FO#ER. 2> +O-LELTHE ML-6
PRIHEEHELTH. £< pCATNF2 HARM
B RY—LOFEFEDRICEEBN RN O
L. #it b INF-aoRH#FORS Tl BEEERE
WHYRNESICHELE. ZhEOERMS,
pCATNF2 HABERMES U RV —4%. BEXEEBR
THEIRBHIRANERBRET S EICE->TES
hi-HEESRIX. pCATNF2 HEEZEHRTH
BAREEEIRS BRSO M BN EMRZ SICEA X
. BExhizt b INF-¢ EobEsxnie
HDTHBD I ENFASMER S, R FRIZB
UBEEEMOAN X LABHEENELT. BE
O THEROBRSIZIDWTHENE, RUIICHT
A CD4 #ife (GK1.5).H3WiRHITV A CD8
Fik (243) 2HBEL. 218N CD4 30X
CDS B# T MfazHkLAEYTUVZAZANT,
TNF-o BETFEACIA3HABSEYHRITOWTER
ML (Fig.9) . TORR. CD4 550k CD8
B T K% NELTY X Tk, =&l TNF-
¢ BEFEALIZBREVBREINRB . Z
hoo#RED, BETFEAZIN, EEESNE
TNF-a &% S-180 EEBEOMEIIE. BE
D CD4 BLU CD8 Bt T HREOBENEER
BEIELTWEBOEBI N, FRRITBT S
BEEEROFMZ AN X LBRIIONTRSHEO
EELRMETRETHSHN OEEN LT TNF-c
BETEEAL. BEEREV TR BELE A
FHRICH TNF-o MMERLBZES X7TAE.
TNF-¢ BEFEZBVW-EBOBEFHREIBLT
E<HLNBBEERRLEbDEELI NS,
BEEEFITORRICENT, T7 RN In
vitro FEHEENMRICNTSEEFRARLLTO
AREMREINE FITEERR.T7 RERO In
vive EBUBBEFRROKEBLUFAKER
HiFY 5 E8T. in vive KB 3HREARET
RERELBETRECEBTELELTIRETR
BROBEFREDRIIOWTHERN L, X8
TOEGTRECHEATHS 2 008EF. T4b
L R—F—B/EFELTO pT7IRES-L & T7
RNA polymerase #5575 pT7 AUTO-2 OR

KBNS A 2BEETI2HENDD, £ T,
pT7-IRES-L & pT7 AUTO-2 O FEiESkicD
BWTRNT 22D, R2RESHETHERCRETS
A, BEHKBEETFRBEERHAIELE (Fig.10) .
FD#ER. pT7-IRES-L : pT7 AUTO-2 HENE
T 1:3 OESEREFEMRBICEALEBS. BDH
WRETFREMERIN:. 2270 LOBRDYR
DEVWEBETFRENMSETEZIRERL (pT7-
IRES-L:pT7AUTO-2=1:3) oREFEUHE
T VF AN UARRNIZEAL, #HHE
EFHRBFITOVWTHRELE (Rg.1l) . TO#E.
T7 RERICELDBETEALL RS, BETE
A2 BE2Y -2 CHBOIVEBETRERENRYD
5hiz, —% . DRSVL 2BEFEA LB
FEACERFRENBO SN, BEOR
ETRER. TROEBETRRICIBETFOEAR
fF2H6ELTS pRSVL T, BEFOEANOB
FRERICEZDEEENE2D. BEETFREAMNEE
MEBDHENRRN DO EEXISND, —F. T7
RERIIEBTEE<BELETHREANTEET
BEETOIED., T7T RRREBALEHSERE
SWBEFRENBHONED O EEI SRS, T
D&z T7 RERI nvivo TOREFRERIC
BNTBHROLNWEBETFRERZURICTARTH
0. SRO¥VAINART F—2Rblig s 5
—5'y hELUERETERISATEEZZ2REL
TH&Ehs,
VSV-URY—LOHEADEEAEHEIZ, DTA
ZHWTENUA, DTA . B CidRE: 8
FTET. 2<EMNZRIZVLNEREAN intact
RRBTESTFTLEAIRNT. EEARERE
LR EHETE RN ERTEHES, £IT,
DTAHAVSV-URY —AD FLARICHT 2 8B
EREESR2EFIZ, &) RV —LOMREAN
DYREATZEREFHML~- (Fig.12) . DTA HA
VSV-URV—ARK. URV—LBEED) VERE
E0.65ug/mh s BEAENCERRARZHEE
L. 6.5ug/ml iIZBWTH 90% OMETEH SR
ZEELE RBEICSITS DTAHAURY —A,
BSS () HAVSV-URY—ARZ, 2<BESHER
REHELAMo 2. EORERIZ. VSV-URY —
LM, BEOMRESEEAEDTIZURY —ARK
#A L7 DTA # intact BRI CRIRE AICEAT]
ETHD, DOFOEARRN, VEY—LD 100
B ETHEBZLERLTNS, E5IZVSV-UR
V=53, BBEMRICERZETHL2<BEER
Thaholkl s, YEEAFVYUT—ELTO
FEMITENTVWA ZEMKBRLE, LEOHERS
EV VSV OB sERT 52, VSV-URY —
Lid. T RHA b= ZEERICE OMENICED
AEh. T EYV—LAO pH OETFIZHENDI AN



O—-7EBABEMNERLLEIN. Z0#E. T2 RY—
LBREREL., VRV~ LDBELREBROSAY
V- ABRCKBHREZTINC. HADEEE
BRRENICEALTWS & X SN, KIC VSV
~)RY—LOFRMIRERFEC OWTHRNL -

(Table 3) . BERE VRV —LI2. 75%DOBEME
HERLZEN, VSV-URY—AIZ, URY—L &
FRIEEAEERZSERB ST, BRSY #v—
LD 1,/300 OB TH -, ZhiL. VSV OFRM
REZBLLEZVWEMEE, VSV - FY—La8F0
EERFLTVWBEDEEZISNS, ULz En
5 VSV —URYV— AN HR ST BRR~
DYEBAFF VT —LRDBBETEMNREIN
7z VSV-URY—AD in vivo BEEEEREZ -
B8, BAOhBEAERAGERSCLVBETR
BYENSEEINTLES TEEENELZ SRS,
CTVSV-URY —ADMBEEEE VRV L0
 HADBOHRFLWSHEAMSS v FEHMEE
AwTESNLE (Flg.13) . URYV—ASA CF it.
FEAERELER D EMS, BRFETHAVLE
JRV—LiZ. MBEERICENTWI DN E
AHSMERDE, —F., BERESUHEV—LR. b
TH1DTHE0%. 1RT 75%0 CF 2RI L.
TOERL 1 HDNTH D, MBLEEENZ LW
ZENASNTAR-Tz, VSV-URY—ADRHE ¥
BHIEH 10 2 TH D, VSV-URY—AlT, Lt
BT EEHICENTWBRbDEEZ NS, B
RS RY—AOMBRREMOERE LT, &k
BFEEEL TSN, THICDOWTIRBERNS

THD, LLBAERLEEEREEER LB,

in vivo TEZRIKRAKREZL->TRETFEAL
fTORRTIX, VSV-U Ry —Ah, BEEsy #y—
LEDBDHBOLINBEFEARI S —ItRDE
SE[BEENEL &Nk, VSV —URY—L0-E
FEARY F—EL ULTOEMER, EFINBETFE
LTINS Z725—EREATS5 X3 RpCALZ R AW,
DR —h & HERRE Uiz (Table 4) . LLC-MK2
MBRLIC pCAL2 BHALAURY —L B ERSE,
FHBICNV > 72 5—VEEERELEN with
OHEBEHBMIIBWTHBETRERZT LA EEYD
SNEN- T, FRNITH LT pCALZ #HA VSV — 1)
RV —LBERIEEES. V725 —ViEKIE
EEMICERL, 3 AEICBAERZRL. 4 A%
ITHEREED 60% L=, —F. Ems
BV —AEBERETEREEO LLC-MK2MIC B
SN Tz >—EREFREERT. G 1 BEL
S5, 2 BHEKEXESREZRL, 4 BEBICEEX
EEDOR 1/3 A LE. BEDT &EMG, VSV-
VRV =L, VRV —LAEHBELTHEORNE
ETEARIF—THBIENTINEDLOD, B
REUR—LEHBLFEEBABETRER

10

TH 1/70 OBz TERN o~ ZO VSV —1)
R~ ADBERRICEITS 75 23 K DNA Oft
EFRENMEVEREODEDELT. UToz &5
EZZohlk, VSV I IYRYA M= ZE%iT
KVBRTDIVANRTHD, VSV —DRY— 2
bRIROBREE D EEZI o3, —RlIzT2 RY
1 b= Xi&, BTFE 150~200nm TELHRL
<FhhazetaohTtns, SEERALE
PCAL2 3 6.4Kb TH Y, BoBARER L -6
DEEIITH 200nm thaEBLI N3 8.
200nm L E @ XD VSV — 1 Yy — 1 & fEfiy
XHEB/RMoS, FOBBERIIN LTI Y
A b= RZRIK VB FRICRSTWESD &
FHEEND, Lie>T, 98 VSV-DEY—LD
RFREFMCRNL, $BE T BY A b -2
AENBRFREFTS VSV — )R —L 5582
THEEDIZ, HABEFOHA R M
THEHFEOHFERE LD, HERAAOYBERAE
HIIETSKEBTBREERI NS,

D. B8

BRS) RV —LOBETEAR F—ELT
DERIZDWT, VNIRRT —ELTELSR
WENTVBHFF v 27U EY—LDY E7
TFEERLAANERM L. BERSURY—A
14905 10 20 SRMOMR - ORIz B
WTHBEFEATEEOIIRL, hFF=vr Y
RY—L - DNA EEETRTHLEBETRELZA
B0 30 BMLLOERPSRETCH 7. £
Foo AFFZwZURY—LA - DNA EEEIT. B
RMEURY —LELRBEDRETFRE 2B LD

ARG ER RS LB S h AR oD

L, BEREGVBYV-LARIEBEICBNTS
(OD540=3.0; DNA 6.0 ng/ml) 2<fijafgsk
EREBPE, FEIT, BESUYRY—AIIMF
FETEBWTHLRETEANTETH D, Zhd
DEBZEB® LT in vivo @ S~180 Mzt L
T BRI BEFEATHIENTAETH =,
~H. AFA=Z v 2 VR V—A « DNA Bt
e RV —AD 25 L LD DNA B2# 5
LTHhThRBEHELMRET, ERMeS)RY—A
BHFFZ v )RV —A - DNA EE5EEEEL
T 1,000 fSLAEZ# L < in vivo OHMBEICEET
BATZDZEMHBLE, SEERICAVW-EE
Fi3. MRRATERFERZSAI RTH5/0—
BEOBEFRE LM RI BN, BRSURY
—LAZBETFEDRANCHEACER 2D DY
F-DREERHELTNRBOTH D, —BEORE
FRE LM RERN2HERL. BEEs) By—2A
DEETIERZL, BATNEBEFEOLOORE
THD. JHIRE, KEZPLELEBETFEE



OBRREBRTHAWLNTWVWAETSINARI F—0
VRO NARG =T F ) UANART 5
—ERRESHERZBRIITIHETH S, TbD5.
OO NWARG F—RTF ) IA4NART F
—Ti. BEFOBRCTORBRIAIRIF—B
FORBIEKFELEZDBOTHD., BAIhIBETF
DEBEEREEICEN. —F. BEREURY—L0
BWewik. sl Eptein-Barr Virus (EBV) ®
bovine papilloma virus (BPV) . simian virus 40
(8V40) . human papovavirus (BKV) 2D
Bl fa ) THRE S DNA &L TEERER
TISAZREBVWA I EICE VAR RRBRETR
HEBAIIEDUEEEICNS, IR BRE
VR — A BTG TR AFF v Z7URY —L R
EDEIANARG F-IZHBORBETHEME, £+
WRETHESMERSELSK, IFF=v I URY
— LB EOHE - {LFENESEZFATE2HEYFE
R HETIE. BEFORBRLBHELONS VAR
L., HRESNERT I LR<HRHBTEETF
RE B5 L EBEE TRV, ERSVURY—L
DOFEIL. VANV AOBRREREDERTFALT
B2, PELILSBETEMREAICEATE, 35
2 Invivo OMIREANOBETEALIETHS. T
DESICERSYRY—LE, UM XEED1I
ADFEDOEREFLENT Y v bR I —
THD, DANARG T~ EFRTAINANRTZ—D
EMEESOERRIF—THEENVAD.,
TNF-c¢ {34, EXMREZEETT D &<,
EHREZBRMCBB T PHEELTRREZN. £
ORABHREEBEENSBOAERE L THEER
EBHiHA1 b THS, LrLads, €5#%
HizBir5 TNF-a OBHRIL 5 % MEsHE
EPRELBYUSHBRIIED-oTWS, IhiE, BitE
RokdHEsBRNFBENRENFTELIRE
EENMTTR>TVEEDHEFEIONTNS, —F.,
TNF-a¢ OBEBAHKSCHEEEREORHRRE
TEENEHEIBONS TEHASRERD.
EHRREICIE TNF-a OHEEEMICBI2BE
EFOACHOEZNMEERBELR-TVS,
TNF-a BEFZ2AVWTERR>EEREY N
BRI INF-o 2REIL23BORETFHRE. B
BEACBITS TNF-a BEZRRMICED. E
CHHRACBEREHI XD LEMAFTES
EMS, BICHTA3H LLWREEELTHFENT
w5, LhL., BEFTCICHEINTWS TNF-a
BEFERAVWEBOBEFERICHT 2HHRER
SERERIT. BETE In vitro TEAL, TOD
L% in vivo ICBHET23 ex vivo DR TTHh
TW3, 20k, EROBERIZBVW T <X
BHEHEBRAZETHZEMNTHEIN. BRMTIT
& DR In vivo OEMICERE TNF-a %
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BCOHETEHI NI VEORBEFEREEATS
in vivo BEFERENERICREEEISNS, &
ZAM. invivo KT TIREFL THAEITHL T,
EFEBETEZEAL. BRGREFEEWSIBET
FERITDORN, REDBRHIZBWTD. ddY *U X
OEBEANCBEINRE S-180 BEBEIC.

pCATNFZ #ABERMSY RV —AZBBAHKEL
Th. e<HfEBEDRIGEsSIh-, 2T,

BREEICHNTS nvivo BEFHRECBWTIR. 2
RFLLWHFRMh SO 7T a—FRREEEISH
fro FTC.INF-a OBRELENRMBEADER
EE—OF-FyrELETO—FTORNE
fFFol=, Thabbs, INF-a 2EELHOOERE
fRcCHESE DEANRMRICELEXRZ &L
T. TNF-o 2#HHNCEBEHEANZHERSEE
MRICER Y, JoPRISGEROMBEES
{LTE2RR. TTIEBSLTHABIIHLTHH
BESENEOSNZOTIRRVWNEEL, KBRS
“fe. ETIRUDIZ. footpad I S-180 M ER
HMULAERY A0 BEXEHR TH 5K BEIRA I
BERSURY —LEHBWT pCATNF2 #8AL.

Eh TNF-a 2RBEIE3ZEMNTENEINT
DWWTHREL 2, #5 48 Bk, PCR THRITL
&3, BERMOABERELSEDOT TR
DM TH 2 BEERITIT pCATNF2 OFEENR
H5h, ES5icER TNF-a OREE A SN,

FTT. BEEINEE DS INF-¢ i0&-T 5180
BEEEOHEEAR ZNINESMERLE. £
DO#EFR. pCATNF2 H#ABRS )RV —LEHE5L
ERTVATBWTR., BFETEEBEOMKIED
5. 11 B 4 REEORLBREERLE, O
ha—ELTHVIY 72— V¥RRE TS AI R
pCALZ2 2HALEZERASURY—LR2BRELET
TR BWTR, BESEONENe<BH ok
WZ &, pCATNF2 #ABRE ) RV —ADOHRH.
ik b TNF-a FRFAKEOBREICL>TELECH
LS, BAXhEEDN TINF-¢ BET
CEORBERELEE N TNF-a io&-> THEBDR
Ruohib0eTELSNE, £/o. TNF-a BiE
F2 S-180 #iEZ#EL =M & KIS0 O KRB
RicHELTHHREMB SNV I NS, BEL
BBIVEEEZLD TNF-a RN S
N3 EN BEBREONMEIZBHNETHDI LN
BHoheioMk, TSI, ;i CD4. CD8 HdD&
Bizk-T, FNEh CD4, CDS e T ML %
HELEITICBWT., TNF-o BEFEAIZ
SAHBEYRNESIIHERLECENS, BEO
T MR O E AR B OME T BT AH %
BELThwatrmmEhk., k. BENE
SRTEELETYRIC.S-180 MEEEREELTH
BEOEFIASNT, BEASRENSEINT



WHEEEHNE X S i, ZRICBITSBEERD
B AN X LABBIIOWTIRSBOEERH
RBETH A2, BEEES RO LERNEEYE

- EONERNEMENSEE XN TNF-a¢ tk-T.

EROENEHELD) ORREIICDHETLE
FALUHRORMERETEFSFEORENLE
U, RS YHROEEEB OB YRL<E
BLTWHHEMENZE XSRS, 35i, TNF-¢
RRZ R ERGEREE L. 27077~ NK
(natural killer) #if. fFHEBROEM(L. T 4
DEFEREE, VRO 5—-01F2 2 LE
T —RBEREMBE O MHC ( maor
histocompatibility complex) class 1 SEB#¥434,
oY1 bH1 OB E, LAK  (lymphokine-
activated killer cells) . CTL (cytotoxic T
lvmphocyte) BREDHEEI 775 —HlROE
BERIEBRTHEMMENTNRSE Z&EMnS, TNF-
¢ WEEESIIHRISI Y I~ N AagiEY
MEOFEBEEEERBLTVE I ENEI LN
. TS ORI, TNF-a 2EELROLEAN
EflavEBLENRMENSEELEIRZ &R
&> T, ITNF-a OEBEREEEYD. SSEE
HEOAZETHEEMENARMREZLY— 5y N
ETBERED., BENEHEBEEYRINESNET
CERBRLTWS, BEBOBCYT Mh1 BE
FRZEERS L. REESREMEEINEWSH
FREEAERVONBRRTHD, hEZNALTE
BHEECHI MO CEBETREATAEL T
L. BRBOBZTRECHL TEEHL R
ERRLESOLEEDN, FOBEBRIEEIIKREN
EEZEND,

T7 RNA polvmerase 2§ U BREAEET
EBRIT. Moss LIZEVHAEICBTAFLNE
ETFRERLLUTEABERINTEE. 20O T7T &

- BRI, MREATORETFRAZUEICIT 2720,

I NARG F— L 2BETFEAORIIHE
ERS TV EIBETEBTHEOEBIE2RRTSH
EELTEBENE, ULLLAENE, 2R2BEF
BRCEATIEAIRBLEAERVWORBERTS
5, TITEER FREBGTHRICERT S
B ZROBEHEETW nvivo TBITSPEDL
WERBRFREROBIET >, PR TIE. n
vitto ITBVWT T7 BERKCILBEFREOR
HFE., T7? RRROREEBEY invivo A
RZDWTERMNRNZMA /., Invitro BV,
pT7-IRES-L & T7 RNA polymerase I 5723
T7 RREARL2BEEFRAEZIML LTS, *
DEBRETRBEIL. MEARICEAZINET V51 T
T7 RNA polymerase BIZEKEFEL TWBD Z &MES
Neok, LHLRNE, ZoRRIIEHEO—
BT EFaholiz, Gao SITEASMBEATO
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T7 RNA polymerase @ turnover 7% 30 BT
BEILELERELTHBD, YIELE#HBO
LICMK2 MilRRizBWT HREBED turmmover T
HBEFHEEINS, Lisdt-T, BEFREN LR
OESBEMEO—ARBRTH > =03, BE
#|A LM T7 RNA polvmerase D2l T7O5
T—EEORMBEZTTLEN, RELTLES-
THThHhAsEEAETHSB, £F2T. T7 RNA
Dolymerase DRI 2 EHMIC. T7 RNA
polymerase £EZS X I RTH 3B pT7 AUTO-2
% pT7-IRES-L B& X T7 RNA polymerase %
DeOZFRRCHMBEAICEALREZEZS T7 85
ROBETRERERCBETFRESMESNED
S . TLIT. T7 AUTO-2 BRE8mMIEs
EREDBETREOHBMNEDSHE . 2h b
DHERED. T7 BRROBETRESRICIIN K
HNDF 754 7ix T7 RNA polymerase OE%
MCHBEICHEFT 20N ERICEER 7y ¥
—THDHIENRBEINE, Lisdi- T, 9835
REBBETREMBREEST S0, MR T7

‘RNA polymerase OEAHREZHET L pT7

AUTO-2 iT IRES A ZHAAD T & d 2R
LThwa, T, E£%% Invivo TRABOHRT
FIAT 37012, pT7-IRES-L & pT7 AUTO-2
DBENS A EBE@ET BUEND B, FTT.
BEFEBARZ Y—ELTURT2IFUE2AN
=B/ ED. pT7-IRES-L & pT7 AUTO-2 OEE
ESHhCHETERNZ2T->7. TOHER. DTT-
IRES-L & pT7TAUTO-2 MEIVHT 1:3 DESE
ETFZHENCEA L X BETFREDRNE
RERBIENREEMER -7, LENST. In
vivo ICBRIZTFEBAZTS BEORSTHERRET
BUBOTLFREINS B BERS LR
GFERETAIET T7 RERODBETFRERE
HWZEBRKRICREITELIENREIN:. £2
T, BEFEARIY—LLTURIIF %28
W, ZOBERGHOEBETFETY ARAICHREL,
FOEREGFRBRIIDWTHRNLE, FOER. LR
—F-—BEFELLT—RUIZAVWSATLS
PRSVL 285 L7FBE T, BEASEETRE
NEDSNBNHTEDITHL. T7 RERZREZHEL
BETHIHDEDC LINWBETFRENRDONE. &
DFERIZ, T7 FERR In vivo OIFEBFEMER R
BT3RO LINVERETRARICROVEZZ L
ZRLTWREEDBIT, ETANAREZF—EAN
TFBETFEADEBRORETH> HEBTOME
. 2<BokBRNSREBRLESFEERDES
CEEBRSEBTLSLOTHY., SEROLVDFEML
BREVEEOLENEE T3 THB, 2T, EHE

TRIRZ 2 FL2BEFEARYF—ELLT

AW Z2ToTEREN URT7F 22D



ETHBEHY RY — AL DHBANDEBETF
BARZ. @SSEEREHRAIY—ZVTRELT
FRETHZ2HOD, T2 BY1 b= EHEEN
LTHIRRICRETEATS 2D, VI VY—LAT
OREFPEAROS/REIRNENS LLETE
v, —F, BES)XY -, U Ry —LHRICH
ATETHNEVWA I HEDRBMEICLIOME
BRICESRATERNIF—TH0. ZOBREH
VRV —LDOBRORRERRL E—DFT 1
WARG F—EFXD, £ VSV I Lo
NWAIAR T —E D OBNBREZ A LEEHDE
WZENS, VSV-URY =L O1IARS F
—DOBNBEFREDRLEE DA NARS F—-0
REEREESDEROONEAEERSELRTHE
AR F—ERVBHIBDERREINE,

E. #&®

Fett - FMESRR I N RIEREOBREF
BART F—LLTOBRREY RV —LERAHET S
BT, SEERERICK VT ORREE:.

1. F5X3I K DNA 2HALERREURY —
A& FEVANARD F—LUTIE<ALBENTK
BRAFAZv IR —LOURTzIF L EHE

LT. EFETOREZTFEA. BLRETREEDR.

ENHREERLVOBEFET THLEGTFEAN
e o EMERL TV, ChEOEBRER
gL T, in vivo OMIEAOHEZEOBGZTFEAI B
T, BRESURYV—LRBAFA =y URY —
A DNA EeEE e L T, 1,000 FLL L=
ERL.EIZ nvivo BETFHEROEDOENEN
L5 —THB LB N,

2.  k bk Tumor Necrosis Factor-a (TNF-a)
BEFEHALZERS RV —LHEEEXRE R
Mz ELEET R, BEBUOLEBLUEES
fifiz TNF-a ORBVERI . EE OREITE
FizHmah, ThidEBEBO LROLENE
HMECERLEARBREIDBITHREINS
TNF-a T THEBEEDRMBRINZIER
RLTHY., EESICXT 3 invivo BEFEREIC
BOTE2LFLWHFEREZRERTELDDEEZDL
nix.

3. T7 #ERITBIT3BETRIEL EREAD
T7 RNA polymerase EZEREIEII&LICRDE
WL 7., =/, T7 RNA polymerase BEETIX 2
REMBEANCE SICRMBICEATLILECXLDE

GFREHEOERNBD 5. BEORERLD,

T7 #£32%R 3 T7 RNA polymerase ZEFLEER
EFRBRTHB LA RBINAE, X/, T7RNA
polymerase ¥FETHBEEFRENBDOShzh
sz &k, T7 BERROEGTFREMRERN

THONTWAT MBS ERS T,
4. T7 BERRIZ. HEOBEEIIHI LD S TRS
DR TRETRRETHSZEMASME-
. EBK. T7 BEARIT invivo IZBWTHEHE
E<BEFREWETH & Lid->T. U1
AR F—DRETH - FBRETFREDREUE
THERELTHEZ N,
5. Vesicular Stomatitis Virus (VSV) &URY
—LDAEEEEL SN TWERITITIZ. VSV B3,
DRV —ABKREEOEBRESEFLTEY., £
VSV LURY—LORESE (VSV-URY—L)
THB T EEHEAI N,
6. VSV-URV—AZ VRY-LIZHR2/3D
HAZETHEBAZNE, T5IZVSV-URY—
A, ERROREENZ T, Sv MFFMEESR
THLEETHIENBHENE, VESV-I gy —
Ait, EEHE. Y5 XX R DNA ZEbTFURY—
AEERTHBLKRICEATE:,

Bt BERESURY—LOREH - FREERD
7= OEBHEROEN - BERIROMBICRIL
7.

7. BIERRE

BXRE
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Figure 3 Effect of the time for incubating cells

with fusogenic liposomes or cationie
liposomes on gene transfer
L {A) and Hel.2 (

) cells were incubated with fusogenic

liposomes containing pCAL2 { ) with ODS540 of 0.25
{DNA 0.5 g/mi} or complexes of cationic liposomes
and pCAL2 (cationic liposomes 2.5 ug/ml, DNA 0.5 ey
mi) (O ) at37°Cfor1, 10, or 30 min. After48hin
culture, luciferase activity was determined. Each point
represents the mean = S.D. of three experiments for

fusogenic liposomes and of four experiments for
complexes of cationic liposomes and DNA.
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Figure 4 Effect of the concentration
of vectors on gene transfer activity
and toxicity

L cells seeded on 35-mm dishes were incubated
with various concentration of fusogenic liposomes
contaihing pCALZ2 (A) and complexes of cationic
liposomes and pCALZ2 (B) at 37 °C for 90 min.
After 48 h in culture, the cells were harvested

and the luciferase activity and the amount of

extractable protein were determined. Each point
represents the mean * 5.D. of three experiments
for fusogenic liposomes and of four experiments

for complexes of cationic liposomes and DNA.



Table 4 Effect of fusogenic liposome preparation
method on gene expression

Luciferase activity (RLU / ug protein)

Sizing

filter RKeverse-phase Freeze and thaw
evaporationmethod _Banghammethod method

0.4um 40541+ 963 270+ 57 1776 422

0.8um 4071+ 1188 573116 37861 1445

LLCMK2 T7(~) cells were transfected for 30min by the fusogenic lipesomes
containing pCAL2. After 2days, luciferase activity was mesured, Data are
expressed as the mean % $.D, of three experiments.

Table 5 Effect of plasmid size on encapsulated
concentration and gene expression

. __ ]
Plasmid Sizing Encapsulatedconc.  Luciferase activity

DNA__filter {ug/ml/0D ___ (RLU/ug protein)
pCAL2 0.4um 1.43 1776 422
(6.4kb) 0.8um 6.16 3786 + 1445
BMGCAL2 O.4um 0.86 747+ 99
{15kb) 0.8um 5.10 1763+ 462

- ]
LLCMKZ T7{(-) cells were transfected for 30min by the fusogenic liposomes containing
pCAlLZ or BMGCALZ. After 2days, Luciferase activity was mesured. Data are expressed
as the mean + 5.D. of three experiments.

Table 6 Comparison of in vivo gene
transfer activity of fusogenic liposomes

and cationic liposomes
DNA, Conc. Luciferase Activity
Treatment {g/mouse) (RLU/107 celis)
Fusogenic tipésome 9 1.5 8013 809
Cationic liposome b 1.5 49+ 0.7
40.0 92.2+ 18.5

$-180 (1X105) cells were i.p. injected intc male ddY mice at day 0. At 5
days, fusogenic liposomes containing pCALZ or complexes of cationic
liposomes and pCALZ were given i.p. At 7 days, S-180 cells were recove
and luciferase activity was measured.

) Fusogenic liposomes containing 1.5 ug of pCAL2 were injected i.p.

). Complexes of cationic liposomes and 1.5 or 40.0 g of pCALZ (DNA :
cationic iposomes = 1 : 5 {w)) were injected i.p.

Means + S.D;n=1

Table 7 In vivo expression of human TNF-q in
the artery vessels and tumors of the mouse
after direct transfection of fusogenic liposomes
containing pCATNF2

Human TNF-o production

artery vessels (pg/cm vessels)  370.3 £ 134.7
tumor {pg/site) 689+ 19.6

§-180 celis (1 x 10 cells) were inocutated into the footpad of ddY mice. Onday 7, 30
fusogenic lipcsomes containing pCATNF2 with ODs40 of 6.0, which contained 0.36 ug of
DNA, was injected into the femoral artery using a 27-gauge needle. Blood flow was sto)
for 10 min to trensfect the artery. After incubation, the needle hole was closed with an
adhesive agent and blood flow was restored. Fourty eight hours later, the femoral art
(1 cm) transfected with fusogenic iiposomes containing pCATNF2 and 5-180 celis were
recovered and human TNF-o levels were measured by ELISA. Data represents mean &

$.0. of tour experiments,

33



Table 8 Effect of pH on hemolysis activity of

VSV-liposome
Hemolysis activity (% of control)
Vesicies pH 5.5 pH 6.3 pH 7.0
HVJ- liposome 49.3 £18 66.5 £3.0 71.2 £3.9
VSV-liposome 0.3 £0.1 0.1 £0.1 0.2 £0.1
Liposome 0.2 £0.1 0.4 0.1- 0.2 £0.1

Table 9 Effect of duration of cuiture on luciferase activity
in LLCMK2 cells transfected by various liposomes

Luciferase Activity (RLU/ 4 g protein)
Vesicles Day 1 Day 2 Doy 3 Day 4

HViposome 77502 +1241 149301 + 7800 62250 +3542 4440 +1427
VSV-iposome 255 + 80 590+ 47 2127 + 80 1340+ 29

Liposome 12+ 8 5+ 2 1+ 1 1z 1

34



g
Q

g
-]

Luciferase Activity
(RLU / pg protain)
g8 £

o 10 20 30 40

FCS Conc. (%)

Figure 5 Effect of serum
proteins in the medium on gene

transfer activity

L celis seeded on 35-mm dish were treated
with 0.5 ml of MEM supplemented with 10, 2
0, 40, or 80 % FCS, and were transfected
with 0.5 ml of serum-free suspensions of
fusogenic liposomes containing pCALLZ with
0D540 of 0.5 (final 0D540=0.25, DNA 0.5 1
g/mi) { @ ) or complexes of cationic
liposomes and pCAL2 (cationic liposomes 5.0
pg/ml, DNA 1.0 ug/ml) ( © ) at 37 °C for 30
min (final FCS concentration is 5, 10, 20, or
40 %). After 48 h in culture, luciferase
activity was measured. Each point
represents the mean * S.D. of four
experiments.

400 r

w
(=4
o

Y

~n
o
[=]

TNF-a production
(pg/10 © cells)

100

A%,

24 48 72 96 120 144 168
Time (h)

Figure 6 TNF-¢ production from cuitured
bovine aortic endothelial cells (BAEC)
transfected by fusogenic liposomes
containing pCATNF2
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Table 1 Comparison of /in vivo gene
transfer activity of fusogenic liposomes
and cationic liposomes

DNA Conc. Luciferase Activity
Treatment {(g/mouse) (RLU/107 cells)
Fusogenic liposome 2 1.5 8013 +809
Cationic lipcsome & 1.5 49+ 0.7
40.0 92.2+ 185

$-180 (1X10%) cells were i.p. injected intc mate ddY mice at day 0. At 5
days, fusogenic liposomes containing or complexes of cationic

liposomes and pCAL2 were given iLp. At 7 days, 5-180 cells were recove!

and luciferase activity was measured.

2 Fusogenic liposomes containing 1.5 pg of pCALZ were injected i.p.

8% Complexes of cationic liposomes and 1.5 or 40.0 ug of pCALZ (DNA :
(?nc)s) were injected i.p.

cationic liposemes = 1: 5
Meansx S.D.,n=:

Relative tumor thickness

7 12 17
Days after tumor inoculation

Figure 7 Tumor growth after the direct gene
transfer into the femoral artery

S-180 cells (1 x 106 cells) were inoculated into the
left footpad of ddY mice. On day 7, 30 ul of
fusogenic liposomes containing pCATNF2 () with
OD540 of 6.0, which contained 0.36 ug of DNA, was
then injectad into the femoral artery controlling
tumors using a 27-gauge needle. As a control, mice
were treated in the same fashion with an identical
quantity of fusogenic liposomes containing pCAL2
{M), which was expression plasmid for firefly

luciferase, or saline {A). Fusogenic liposomes

containing pCATNF2 was also injected into the
fernoral artery of the right legs without tumors {X).
Blood fiow was stopped for 10 min to transfect the
artery. After incubation, the neadie hole was closed
with an adhesive agent and blood flow was restored.
The thickness of footpad was measured every 3or 4
days to monitor the tumor growth. Each point
represents the mean = S.E. of 11 to 13 mice.
Statistical significance compared with saline-control
group: *P<0.0001, *P<0.05.



Table 2 In vivo expression of human TNF-a in
the artery vessels and tumors of the mouse
after direct transfection of fusogenic liposomes
containing pCATNF2 -

Human TNF-a production

artery vessels (pg/cm vessels) 3703+ 134.7
tumor (pg/site) 68.9% 19.6

S-180 celis (1 x 108 cells) were inocufated into the footpad of ddY mice. On day 7, 30

fusogenic liposomes containing pCATNFZ with ODs4e of 6,0, which contained 0.36 g of
DNA, was injected into the femoral artery using a 27-gauge needle. Blood fiow was 5t0)
for 10 min to transfect the artery. After incubation, the needie hole was closed with an
adhesive agent and blood fiow was restored. Fourty eight hours later, the femoral arte
(¥ cm) transfected with fusogenic liposomes containing pCATNF2 and 5-180 cells were

recovered and human TNF-a levels were measured by ELISA. Data represents mean & S.
D. of four experiments.

o 14 |
n
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= 1.0 =
£ s 1.0¢
: :
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2 06 * : : 5 06 : - ,

7 12 17 22 4 7 312 17 22

Days after tumor inoculation Days after tumorinoculation

Figure 8 Anti-human TNF-a antibody . Figure 9 CD4* and CD8* T-cell
blocks the antl-tumor effect of fusogenic involvement in suppression of $-180 solid
&?;sxgzﬁjgaﬁiglrﬁmpgf;z?m% aginst :'lgg% bl-yz fusogenic liposomes containing
ggmﬁ::sg:oz g} ?ua'syog eanr;g ﬁpﬂg:nﬁe’: Asa Mice were injected Lv. with 0.5 mg b:; either anti-

. g - - . CD4 or anti-CD8 mAb on the day before the
control, mice were ue?ged in the S?T‘z ;aslgg\nl;vr::h administration of fusogenic liposomes containing
an identical quantity Ph'sotypi'ig?gm) 'r{,h o PCATNF2. The thickness of footpad was measured
antibody (mouse anti-human IL-6; 4 every 4 days to monitor the tumor growth. Each
thickness of footpad was measured every 4 days poirtt represents the mean = S.E. of 6 or 7 mice.

1o monitor the tumor growth.
&, nen-treatment; O, anti-human TNF-a; @, anti-

human IL-6

O, non-freatment ; M, anti-CD4: A, anti-CD8

Each point represents the mean = S.E. 0f 7t0 9

mice.

16



100 [ pT7-IRES-L.: pT7AUTO-2
10:1
>3 99| 3
2% 1:3
& ; 60 1:10
9z
8 407
Lo “
@ - L “
3% 20 A
“ |
0 2 3 4
Time (days)

Figure 10 Effect of concentration ratio
of pT7-IRES-L and pT7AUTO-2 on
luciferase activity
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Figure 11 Time course of luciferase
expression in newborn mouse brain
Complexes of pT7-IRES-L {(7ng), pT7 AUTO-2 (43
ng), T7 RNA polymerase ( 2.5U) and lipofectin (250
hg) (@) or pRSVL (7ng) - lipofectin (35ng) (O)
complexs were injected into the newborn mouse
brain. After each day, brain was recovered and
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Figure 12 Effect of VSV-
liposomes containing DTA on FL

cells

FL cefis were incubated with various concentrations of empty
lipesome {A), liposomes containing DTA (A), empty liposome
(Q), VSv-iposome (@) at 37°C for 3 hours and cultured with
narmal medium for 24hr. Then the cells were pulse-labeled with [3°
5] methionine for 3h, and [*%S] counts incorporated into TCA-
precipitable materials were examined.
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Figure 13  Stability of VSV-

liposome in plasma

luciferase

activity was measured.

Fifty micto liter of VSV-lposomes cortaining carboxyfiuorescein
(@), HV)ipesomes containing carboxyfluorescein (0), and
liposomes containing carboxyfluorescein (A) was reacted with 45
Oul of freshly rat plasma for the various time. Fiuorescent
intersity of the mixture was mesured. Each point represents the
mean & 5.0, of three experiments.

Table 3 Effect of pH on hemolysis activity of

VSV-liposome
Hemolysis activity {9 of control)
Vesicles pH 5.5 pH 6.3 pH 7.0
HV.}- liposome 493 £1.8 66.5 £3.0 71.2 £3.9
VSV-liposome 0.3 £0.1 0.1 £0.1 0.2 £0.1
Liposome 0.2 £0.1 0.4 +£0.1 0.2 £0.1

17



Table 4 Effect of duration of culture on luciferase activity
in LLCMK2 celis transfected by various liposomes

Luciferase Activity (RLU/ ;g protein)

Vesicles Day 1 Day 2 Day 3 Day 4

HV.Hiposome 77502 +£1241 149301 + 7800 62250 +3542 4440 +1427
VSV-liposome 255 + 80 590+ 47 2127 £ 80 1340 1% 29

Liposome 12+ 8 5+ 2 1T 1 te 1
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Effect of Various Methods for Inactivating SV
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Methods FL, produced Luc. Activity
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Frequency of

Telomere. Seeding
Cell line %, {Tel/Exam.}*
BJcl-1R 88 (28/32)
HeLa-MJ 83 (24/29)
GM0131 68 (27/40)
293 68 (15/22)
Saops-2 57 (19/33}
Raji 44 (19/43)
VA13/2RA 41 (26/63)
Hela-LT 36 (9/25)

Total length of TR

in a single cell
kbp/celit

151
193
249

411

964
1119
2672
3256

Telomerase Activityd Number of

Chromosomes§

TRAP Stretch PCR

8.3 13.1 £30 a4 £27
1.0 1.0 68 +12.3
8.4 15.8 +4.3 83 +21.8
7.4 7.5 £341 82 +30.4
<0.05 <0.05 . 86 +6.8
10.0 10.5- 51 +11.8
<0.05 <0.05 70 £5.3
52 49 t22 74 219

* Incidence of telomere seeding was calcutated as the fraction of telomeric events In examined integration events.
1 Total TR length in a single cell was determined from the signal intensity detacted by (TTAGGG), probe, using Hel.a-LT cells as the

standard (13).

1 Relative activity, indicating the activity in HeLa-MJ cells =

1.0. The activity determined by Stratch PCR method represent mean 1 SD in

four independent experiments. <0.05 means less than the detection limit.
§The variation of chromosome numbers represents mean + SD in fifty metaphase preparations.

T4 FTOAF—FTr+T0OUREZEE M
BROER & R

BEOLTERICRLEb-o-TWE 2L BYVEULBEIIIEC LB EIESTR
2. BRBLEETTOAT iR 36 BEISFARECLEYMBREGrFHEELS
BHPEEICALEEICES L. BRES CERPSFRENTELE, LrLFOA
wEEOEHEHR TR IO X PR EREE FEIIAICED L 5 ERFFEEFD
h3(TTAGGG)n & WWIHIFEHEDBERED RERERELTVWBDIPEVNSZ &I

Frequency of Total length
Cell line Telomers Seeding” of TR
in a single cell*
Human immortalized cell lines
BJcl-1R 88 151
HelLa-MJ 83 193
GMO131 68 249
293 68 411
Saos-2 57 . 964
Raji 44 1119
VA13/2RA 4 2672
Hela-LT 36 3256
Hela-LT derived cells overexpressing FLAG-TRF1
™1 81 (21/26) 462
TX34 83 (35/42) 411
TX36 73 (19/26) 3802
Primary fibroblasts
NSF-16 N.D. 1850
TIG3-20PDL  N.D. 2168
TIG3-40PDL  N.D. 1969
TIG7-20PDL  N.D. 2232
TIG7-40PDL. N.D. 1780
TIG7-60PDL N.D. 1479

* See Table 1.

TRF1t TRF2t
poug WCE  molecules’kb TR ratio ratio/kbp TR
9.6 126 55 £16 719
9.9 24 92 1.0 10.2
923 0.3 65 1.6 £0.3 124
116 1.1 56 1.6 £05 5.9
11.4 26 1.0 +04 2.1
139 +5.8 16 3.4 +0.7 3.8
30.6 16 0.9 02 0.6
31.2 29 15 1.7 £05 1.0
160.4 462 " 1.4 204 5.0
201.9 679 1.2 4.9
127.5 76 1.6 0.7
28 20 0.8 £02 0.6
4.4 3.9 N.D. N.D.
38 3.6 N.D. N.D.
3.4 28 N.D. N.D.
2.8 23 N.D. N.D.
3.9 3.7 N.D. N.D.

t The amount of TRF1 in whole cell extract (WCE) was determined by using recombinant TRF1 as the standard.
§ The relative amount of TRF2 in WCE, indicating the amount in Hel.a-MJ cells = 1.0. Both vaiues of TRF1 and TRF2 represent mean + SD

in three independent expariments,

N.D., not determined.

£3 FOATI—F 127 ETRF1, TRF2OBRDIERE




