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Abstract The nonviral gene delivery systems are usually not very effective in transferring gene into target cells, and the intensi-
ty and duration of the gene expression is very poor. The EBNA1/oriP maintain EBNAl/oriP-based plasmids as episome, contrib-
ute to nuclear transport of the plasmid and transeriptional up-regulation of target gene. The EBNAI/oriP based plasmmd enhances
the transfection rate as well as magnitude and longevity of gene expression. This article reviews recent preclinical gene therapy
studies with the EBY plasmid vectors conducted against various diseases. For gene therapy against malignancies, the EBNAL/
oriP based plasmid encoding the HSV1-TK suicide gene was combined with a cationic polvmer to transfer inte HCC cell line. The
expression level of TK gene was 100- to 1000-fold higher than the conventional plasmid. The sensitivity of HCC to ganciclovir
{ GCV) elevated several hundred-fold. The EBNA1/oriP based plasmid equipped with tumor specific promoter, such as CEA pro-
moter, enabled targeted killing of CEA-positive tumor cell. Transfection of EBNA1/0riP based plasmid canving IL-12 and IL-18
gene either locally, or systemically, induced therapeufic antitumor immune responses including augmentation of the cvtotoxic T
lymphoceyte and natural killer activities and growth retardation of tumors . For gene therapy of congenital diseases and chronic dis-
eases, the EBNA1/oriP based plasmid encoding the adenosine deaminase gene was transfered into human hematopoietic progenitor
cells . The ADA activity was elevated 1.5-to 2-fold. Iniracardiomuscrlar transfer of the EBNA1/oriP based plasmid encoding the
B-AR gene may be useful for the treatment of severe heart failure. Human tumor necrosis factora({ hTNFa) is one of the most im-
portant inflammatory cytokines. It has been implicated in many autoimmune and inflammatory diseases. sTNFR can efficiently
neutralize the bioactivities of hTNFa. In primary study we cloned the chimeric protein sTNFR II-IgG Fe and expect to use it in the
gene therapy of the inflammatory disease relative to TNF. In summary, The EBNA1/oriP based plasmid shows advantage in gene
therapy of cancer. congenital and inflammatory diseases. Moreover, the EBNAl/onP element may greatly contribute to the engi-

neering of a human anificial chromosome, the ultimate device for controllable gene therapy .
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BHEETREEENEEAIEESAKA . FEHNER
AN RIETHTER, BEAATEa SEREWRINGE
E R EEL B 145 (0 R, B K L SR o 6 G
EHRAEEE.

RESAZRKBREERTFHOELOEL . ToamEa ik
EENTAEHRERK ANURERARBENBREAT
ZMEHFHRSRE.BAEHRE REEEEREHRE,
HARSRSHEES WEMEIHEBELMNERAH X
FELEFNNRFrLTEN EREEEEHMARREE
HAP kel AR REEMEn EalmsE, B2 EEE
F#mEEESABE FEmIPERL. FEHRENL
HEARER BRE-—THEFHEETHAACHE U LR
STHE R ES AN EARGENMEAREN r BEEE,
SEHNSEERNBEEHESVHTHERTES R R ERLE.
RHREKeEREES BRI EFLENEERN. FRERK
FAEAHERERE AR BEEARR S & M5 R EE R
HESY. oRBENE/) BN SE BEATHEEES A
EAMMAT AR, R ST DNA SE AN S R REE
NGRS MRS, SEMARRERIEE
HRFEMES TESghEE. RENFERaER
AT EEREFAESERNNS ARE HEES 0 E
A SHEARURNEMABEENGS I EMAEEET
%

FERERLEEN. B R REET R AMERS
B BB EARSENE X IANBARNTEES A
SEAREFREFERFRAIPHIEHERAS, WETF EBV #
EBNAl/orP ST E B ik b # 14

1 EBNAl/oriP f ¥t & # Fu b A

EBNALFloriP R EB B P SEH MR SR ELEA
HEEEAMNEELFETH. EBNAL YEBHEZIE 1K
EH SE—-TH#BREMERER.EAMCRY— T TR
B DNAZSK EBNAI FIE_EL 5 DNA FHERFEIE
4. OnP & 4 I B (dvad svmmertry DS) IR K E T 75
{the family of repeats FR). X IFFIHE &5 EBNAL & &
ZARBEFE DS K &% £ 4L 120bp #7054~ EBNAL 5 & L
S FREGEH AL 20 TBHEEM 30bp /5. 5 EBNAI
HEEIFFHESN . ERENERNAUBRFNEREERAF
£ I EREEEAKEEEERMATRAER. HEH# Y
FHMREETHMASHRAL, —THBERAHEEH- -
W WEGESHLEF GBS EBNG DEER RS
HERERES HIETHRMERASTERMTE " .
BRESEHHE XN EBNAL T A F THERMNENBRER . &
EMES TN EambHE, HIERASHEED
karvopherina2 M55 . EBNAL EFES RNA 55 M EHEEE
BT REGEST . LY EBSAl M EBREMFE EN S
kS OnP T A FR X 4 R8T EBNAL B9 R 1248
F

T EBNAl/eriP %5 &5, Yate £ 1985 & & K8 X &
EETHZ ARS . BA EBNAVorP MR FE 3 A 410
EAES FUKFBRTGAE. FAENBENRES. F
B FEREE AR FRANEE. Rk EIRE, R
EWNANEHES R SRR FRBE. KL FEN
#ik. FM.ETF EBNAl/oriP MR R AEH & MK B RT R
AP EERN— 1 EEF T EEATFED . BERTREY
B9 7 A AT 5

2 EBNAloriP i £ # M AR A B #7
Gl N
2.1 EBNAVoriP BN EMBEEREGTHIHER
AREFEEATHENERRT . RABRERNEHR
FAHEZ—. W& T EBNAl/onP B 3 35 B bl # #
HSVI-TK #AH SHETESHAMETRSWES BRA
HY s @ (HCO MM . #EAMA TK ZERNREK T HER
Wil 25k B AR BE 100 ~ 1000 5 . 4 SCID 8K Ewings
W4 #4506 TT R UL S A TK R BIUS MR UM 84 ooy
BRI R AT R AR s e T A ARG T
SEE. IREFARBEAH SR AERE LHEl
. BXESSERARSRENBRAESHETERNEER
tEEE T M R, @5 R R B ST, o AFP
(HREARIGH T CEAREME ) B8 7. X #, BE
EMEHERPRE. SHRHAABERHRARRVE MEE
AR GRBEELE. BTERERANREUERRK. AFR
KRAERMNBH T RFHMAERENAL. WEAFRER
AFHEBRFHRAR NMEFREREPHEAZ IR
#i. X EBNAl/oniP Bi#r MIEF 3T F . 7 EBNAl RIXE M £
WRACECARH T GHMOEFLEA—EEN SR AE
T REMEMERE CEA AHMABAKRBERE MAKE
CEABEMAMM XL . R 08 EBNAL IR A SR B 3
T MENERGHA CEA S FUREHASERE . M
FRpSEAE CEABHF. MAEXBLEMNENERE
FY . B EBNAVonP BT R B M AT ERER
th. Faf, AT AREEE EBRAEBRENME. & TiEMEH
RModH B #e ik EBNAL, B, 38 F T EBNAL/oriP 3R #E 9T
HmATT -
BABEFEGTFMTEAEERTAN HEY THREHG
WHARMEY. FAAAREAERRIEG -1 iEHM
AFENEE. SERRBTrERESRaERERIX
BRI . AMGR R EIEE IL-12.00-18 114 . 11-7 . 11
10.IFN3 IFNY % . R W3 30 5 B 954 10-12 49 EBNAL/
PR HEBRERABE SN FARBEZNRIEMN,
EBNAl/oni PR $i £ B 11-12 Fe ik K b 3538 B dv 4 & 20 5.
HBEMG AN E K. L8R -8 5 BT E R A
PR S . T8N 677G NK I CTL MG o b 7, ik Bk i
SIERRRERFRMERERN . EEETREESYH
EIFMELS . SEHRAERETIRA RS Ed AT LR T
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FERIT BT m s BRI 5 200 89857 1L-10 A9 BB
DNA BN BEREFKBSRE, HKEL W.VE R
k. WAL RS EBNAl/onP R R Y %K T EF F B
iR TEEER . 45 35d. MR R R IEKEE 100
BHER" .

GE A EBNAL/odP IR SR H TR EHBTHENR
B i AR BIRIE . Wang % hF F EBNAL/orP ARLUEFT T
Mg mE s RERBT. FRREANELEERE.
i R RS 0 . N TSRS R K A i G R AT 4R 4
4B F(FGF) % (kB B 3 2 3L FGF ¢DNA ) EBNAL/oriP
F.ARATAMBWTHANDEER, ER THEAN K
@

Fas-L EERIASH Fas ~ Bk, B TNFR E &, #iE
—BFMEETF . Fas AEEMMBEABEFRERET. &
il 3 AR 95 B E U A0 B P R AT Fas-L BB 60 EBNAL/onP
SRR T A R R o ARR T MR
BGITH LR 2 Fas FEERBBHBROER, HiTEH
Fas AL RME R A FIEW " AFNBREENRETT
A —a .

2.2 EBNAVoriP BREGT L EFABRBAXHER PN
K Al

—ESEERANEREERERTNERRBITES.
MEEENERESEEMNERAER, REFYILUAE
M EEF/OER. XLEFEFHAREERFAEMN
HENMEERFENRALHERBIT. EBNAL/orP i #
1 B e R P A K 8 2 0T LA A B T L R
TmEHAMUANE. BMCERTHEABHREE
(ADAY BT P T THR. ERNE R ADA ERH
EBNAl/oriP BUR 45§ A NS M T 400, ADA B 7 #7 % 7
REFEME S Ls~2487 .

ALEF 1 R (DMD) & — % 11 Bl A ILEF S A TR B R
MM A E R S I RER . EEHFEEAER AR Fik
BULEFARMBEUNETRAIS ERFHTEFTERE
SRR E oDNA BT EBNAVonP &, T AR . BN 65
HAKENFERYEREBEREALE .

@i ERAT O MRS ® 3-F F R EZERAR)
FRTRFE OO LR R LR 8 T 0
PUHLHE 7. # R 2-AR M EBNAVon P IR EH AR
FORMCRALCECIAB T 5T S L ESE Ko ilid
e, CERREER S LS E . TRBEREN
EBNAVoriP T80 B T 577 88 BB 00 o KB fg .

3 EBNAl/oriP BT & & T TNF #1 % % & &
R

AR F (hTNFe) B — B ST B BIE T A
HIE AW S MR AT R R BURE e

PEFLAERIEREEFER EAHER T AT
S g REE TR T . hTNFa MR YR E T R E T A

F L B2 R K SCBLAY  hTNFe FI hTNES B B 4 R B0 =
PSSHPIS BR.IEZESH FRARERMBRMGER.
WTNFa SEEBZR (mTNFR)SG G UG . & amiE5S
BRES-FZIHARATH.FIIERNENERSHER
R . TNFIINFR RS AEMITEEREHRENHL. B
HIELH S WTNFa B XMRBEE . S REEnm BHRm. K
HYEREE ST, BB 4 B EER SRR BN
i R BHEERRN %, B0 hTNFe B %
EHAEEFFEREEMNEL" . SRR . AFTFHIH
B R ERRETERESRA AN T hTNF B2
YR B F R A WINFo B {F S 58 F P R hTNFa B 15
TEAR 55 .

TNF 5 (6 Y B 41 K AT LA 3 B 91 G AT 5 i i 3R e 7
FE(STNFR) sTNFREES WINFe &5 . X AN FES HiE.
B TT LR 5t 3k St 55 & hTNFo, 30 # hTNFa &Y
EWEENE BT ERT PSP sSTNFR I 5 G Fe
Pl TR B EE - G RS ST
STNFR T -1gG Fe, A8 sTNFR I 840, HEH FHE
Hhf T T REASAL. F 99 ERERELREREKL
BEF LEMASEMEAES NI AR MEN,
LIV TNF A 1929 BN A MM EE T . o F ol E
EHAETFEIT TNF AR EERMNRIFEELKEY
By - Pt SR BE F) Al EBNAlonP BRI HRPE 58 <INFR [T -
IsGC Fe BAEN HESEBRENFANRER, LT LR
TNFRVER B97 TNF S X R aEdm . R MM ki
$#% 5T STNFR [[-1gG Fe B8R 53 F ) o B8 ¥ EBNALZonP
ik o AL ks W e R Rl OB Sl e A
RESE M B sTNFR I1-1gG Fe W #5k. B §i 5 6 R1EHEF R
YRR ET RN MEITR R
4 EBNAl/oriP L £ L E 657 F 09 1 A Al
F—kHARAEHET

AR AA PR EERAT AG KRR
FEEKTESE. BEMTTEAEEESEMARRER A
BMEEEX HEHRAAAREN. ERALE—T
B cDNS EABEEFIEH MRS, ﬁﬁ%ﬁﬁ*’l\gg
EHENESTHREREN . CHENE AR THEEFTI. A
BESLHnERE. T HEHNTERFNBRAGEEEILTH
FEA kb, AR IR EM LRSS ER
BEGAARGERSIGEIER . URAGEFLEARES. T
AREERAEEWH L. 2F EBNAVonP 83 - 35 58
K, 3% 660kh 19 FF AR EBNAVoriP 7 T (7 35 4 B E 47
B BAN AT RELNF A BAC. YAC A4 BB K
MEXFE. —EHAEAGEMNEEES HRFRE A
&8 BAC. YAC B L EE fﬁ“%‘ﬂ‘]ﬂsﬁc A ThE
RABRMAM P HIT I &5 . ANFREAT SWIE
FHAFEE BACYAC A OUHFH EBNAlonP F EX 0 £ T 1%
HAFICHIRE LH . WGBS HRRA BLIEALEH K
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EESHEERD? . RITLHE, &% R FBENS
AREGEE SRS HEREBTAED, CTHATHERR
BaT.

EBNAlVoriP E &R FHE A XER . RUEERSFLE
FRAERER ST EEGTHNER. FNEERFIER
BEHEZRG AESH A EEREREETAMNE
HEFAFR E-THENEREERGRGTHE. EBBHE
BT EATHEERGIFPHN EMRMY N B mE
TENEAZNHFPESHANDIENEETH. £F
HEMWRES CRA BKAREM o MERMKX THE.BPY #)
EXBAFHLOME™" BT BPVHRETECHERTE
WA HARPERIAFERENERNMBES RN, ME
FHREFFRARMNEACSEELFIFANAEERACHER
AL S BB R E k.
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