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conpri sing such a reconbi nant adenovirus and a pharnmaceutically acceptabl e
carriefaqofurgher, the present invention discloses a reconbinant plasmd
capabl g, of expressing the reconbinant adenovirus and a host cell
transformed with the reconbinant adenovirus. 24 March 2006 WD 03/ 029448
PCT/ KRG27°0183% RECOVBI NANT ADENOVI RUS W TH ENHANCED THERAPEUTI C EFFECT- AND
PHARMACEUT| CAEHEERPESTTION COVPRI SI NG SAI D RECOVBI NANT ADENOVI RUS 5

TECHNI CAL FI ELD The present invention relates, in general, to a reconbi nant
~adenovizess Wi th inproved therapeutic efficacy, and nore particularly, to a
r ecombizaant @demovi rus prepared by introducing a |igand responsible for
infection of vesicular stomatitis virus (VSV) into adenovirus. Also, the
present invention is concerned with a 10 pharmaceutical conposition

conpri SI g such a reconbi nant. adenovirus. BACKGROUND ART Wth recent rapid
'developnents i n nol ecul ar bi ol ogy, consi derable advance has been nade in

- devel dfHEfft bfef e aFetiere-ngeates®For various cancers an¢ ot her

intractabl e di seases using reconbi nant DNA technol ogi es. Al so, since gene
therapy 15 was first attenpted clinically in 1990, studies on delivery

syst enmiwf tsherapeutic genetic materials have been carried out. Anong
clinical:.geng therapies, about 60% focus on.treating cancers, and various
vect org,.basgg, on human or non-human viruses have been devel oped as
vehiclgs to t{qnslfleg therapeutl c genes into target cells, in which
“adenovitus W th t *BdVant ages as a gene transfer vehi cle is attracti ve as
a substitute 20 for retroviruses. For practical use of gene therapy in
~clinical fields, first of all, gene transfer vehicles capable of safely
and effectively delivering therapeutic genes to targeted 1 24 March 2006
WO 03/ 029448 PCT/ KR02/ 01831 regions should be devel oped. The potential of
reconbi nant adenovirus as a gene transfer. vehicle was reported in 1984 by
Graham F. L. (Graham F. L., EMBO J:1- 1:2917-2922, 1984). Since the first
clinical trial of gene ther apy i n-adenosi ne deam nase (ADA)-defi cient '
patients in 1990, active research into gene therapy was 5 perforned until
the m d-1990s, in which expression of a specific gene was induced in"
target cells using replication-defective reconbinant adenoviral vectors




Fig. 5 is a photograph show ng PCR products for open reading fr
contained in El gene contained in the reconbi nant adenovir 2RB6vsvG,
20 Fig. 6 is a photograph showing a result of PCR to confirmincorporation
of a VSV-ge@pid90g into the fiber of the reconbinant adegoy
YCl -Ad-VSVG Fig. 7a is a ph o raph sho phcreased gene transif er
efficiency of the reconbin nGeSWI.dJS IicZ- VSVG to U343 cel I s;
Fig. 7b is a photograph show ng I ncreased gene transfer ef ficiency of t he
25 reconbi nant adenovi rus d1324-LacZ-VSVG to Ul18Ms cells; Fig. 7c is a
phot ograph showi ng i ncreased gene transfer efficiency of the r econbi nant
~adenovirus dl1324-LacZ-VSVGto U25 IN cells; 7 24 March 2006 WO 03/029448
PCT/ KRO2/ 0¥8%1 Fig. 7d is a photograph showi ng i ncreased gene transfer
ef fi ci ency<2@%> t hevimgreconbi nant adenovi rus d1324-LacZ-VSVG to UB7MG cel | s;
Fig. 7e is a photograph show ng increased gene transfer efficiency of the
reconbi nant adenovirus d1324-LacZ-VSVG to CHOKi cells; 5 Fig. 7f is a
phot ogr aph,_,ghowi ng increased gene transfer efficiency of the recombinant
adenovi rus d]t32a‘écc Ztc\t/SVG to Lec2 cells; Fig. 7g is a phot ogr aph show ng
i ncreased gene trans FSF %€ ¥ncy of the recombinant adeno%d rus
d1324-LacZ-VSVG to MCF-7 cells; Fig. 7h is a photograph show ng i ncreased
gene transfer efficiency of the 10 reconbi nant adenovirus dl1324-LacZ- VSVG
to Pro5 cef2ls; Fg. 8a is a graph showi ng increased gene transfer
ef ficiencyzof- the reconbi nant adenovirus d1324-LacZ-VSVG to U343 cel I s;
Fig. 8b isu@.gragh show ng i ncreased gene transfer efficiency of the
r econbi nan&lgder@yiégslqgézg LacZ-VSVG to Ul18M5 cells; 15 Fig. Sc is a
graph show ng i ncreased ne transfer efficiency of the recombi nant
adenovi rus d1324-LacZ- VSVG to U25IN cells; Fig. 8d is a graph show ng
i ncreased géHe transfer efficiency of the reconbinant adenovirus
dl 324- LacZ2SVG wér=tl87MG cel Is; Fig. Se is a graph show ng increased gene
transfer efficiency of the 20 reconbinant adenovirus dl 324-LacZ-VSVG to
CHO Ki cells; Fig. Sf is a graph show ng increased gene transfer efficiency
of the raqg,r;bi nant adenovirus dl 324-LacZ-VSVG to Lec2 cells; Fig. Sg is a
graph showy C e transfer efficiency of the recorrbl nant
adenovi ru\s&’c %%% agg%g% %%&acac ch cells; 25 Fig. 8his a gr aph show ng
i ncreased gene transfer efficiency of the reconbinant adenovirus
d1324-LacZ-VSVG to Pro5 cells; Fig. 9a is a photograph show ng increased
tunor cel I<?¥¢l1i*ng effect of the 8 24 March 2006 WD 03/029448
PCTf KRO2/ 33831 4ceconbi nant adenovirus YCl - Ad- VSVG on Hep3B cel |l s t hrough
"cell |esia@meaanaloysis, wherein 1= AEl, 2= YKL-1, and 3= YCl -Ad-VSVG Fig.
9b i s a phei:ogr aph sshonk@ed.ncreased tunor cell-killing effect of the
‘reconbi nant adenovi rus YCl - Ad- VSVG on C33A cells through cell |esion
analysis, .3 wherein 1= AEl, 2= YKL-1, and 3= YCI-Ad-VSVG Fig. 9c is a
phot ogr aph show ng i ncr eased tumor cell-killing effect of the reconbinant
adenovi r u§*¥Tl - BAYSVG on U343 cells through cell |esion analysis, wherein
1= AEl, 2= YKL-1, and 3= YCI-Ad-VSVG Fig. 9d is a photograph showi ng
. incr eased tumor cell-killing effect of the 10 reconbinant adenovirus
YCl - Ad- VSV8oon B87MG cel |'s through cell |esion analysis, wherein 1= AEl,
2= YKL- 1, ganehtds a¥CdceAds VSNVG ol GeeedSad S @ phot ograph show ng i ncreased
“tunor cell-killing effect of the reconbinant adenavirus YCl - Ad- VSVG on
Hepl cells through cell |esion analysis, wherein 1= AEl, 2= YKL-1, and 3=
"YCl - Ad-VSVG, 15 Fig. 9f is a photograph show ng |ncreased t unor
cell-kill ﬁt& ef fect of the recombinant adenovirus YCI - Ad- VSVG on U251-N
cells throttgdh cé?l |esion analysis, wherein 1= AEl, 2= YKL-1, and 3=
YCl - Ad- VS¥aZ2> Fi 2 9g i s a phot ograph showi ng increased tunor cell-killing
ef fect of <tike pecowbiinggienadenovirus YCl - Ad- VSVG on Hep& cel I s through
cell lesion analysis, 20 wherein |= AEl, 2= YKL-1, and 3= YCl - Ad- VSVG
Fig. 9h is a photograph show ng increased tunor cell-killing effect of the
reconbi nant adenovirus YCl - Ad-VSVG on MCF-7 cells through cell lesion
analysis,  wherein 1= AEl, 2= YKL-1, and 3= YCI-Ad-VSVG Fig. 10 is a
schematic representation of a characteristic part of the 25 construction
of the reconbi nant adenovirus YKL-1; Fig. 11 is a schenmatic representation
.~ of a characteristic part of the constructlon of each of  El B- nut at ed
~adenoviruses Ad-AE1B19, Ad- AE1B55 and2Ad- 9 ---- ---------- e 24
March 2006 WD 03/029448 PCTAKR02/.01831 DEI'B19/55 as well as® Ad-, El1 and
Ad-WI; Fig. 12 is a process for construction of the reconbinant adenovirus
YCl - Ad- VSVG according to the present invention; Fig. 13 is a graph show ng
a result of an MIT assay after infecting human 5 brain cancer cell line




including cystic fibrosis, adenosi ne deam nase deficiency, AIDS and ot her
infecti ous diseases, and malignant and inflanmmtory di sea&Marche0Rfown to
be useful as therapeutic genes, which are obtainable from DNA sequence
dat abanks sughs@%44515 CGenBank or EMBL. The VSV-G epi tope,l,@{qu@g@il% a part
-of the envel ope gl ycoprotei nof vesicular, stopatitis virus - }, IS
responsi ble for infection of uencewldstingty of host cells (avy,
D. S. et al., Proc. Natl. Sci. A, 93:11400- 11406, 1996). The VSV- G
epi tope binds to phosphatidyl serine overexpressed on cell nenbranes of a
broad 20 range of human cells. Therefore, the present invention is
characteriZ8d by introducing a protein containing a VSV-G epitope,
directly a8%aci atvétkrwi t h bi ndi ng to phosphatidyl serine on cell nenbranes
of human cells, to an adenovirus. The protein containing a VSV-G epitope
conprises an ol igopeptide having an am no acid sequence given in SEQ ID NO
9, and inchksdes a4 gl ycoprotein containing the oligopeptide and all 25
derivativ f the glycoprotein. In accordance with the present
i nventi on?gﬁcﬁgeag% ot ?t%g%%ﬁ AT NGEHRAY- G epitope is |inkedt%o any
position of the adenovirus proteins, including the adenovirus 15 24 March
2006 WD 03/029448 PCTI KRO2/01831 fiber, capsid and penton base. It is
known t hat?*&n exXogenous |igand can be introduced into the H |oop of the
fi ber knobkziipentaon base or the carboxy term nus of the fiber of adenovirus
(Kirby, | <@t atmaJ. Virol., 74:2804-2813, 2000). The carboxy term nus of
the fiber proteip,; Wl Ch i Present at the nost distant position fromthe
body of 5 adenovirus, practically participates in binding of adenovirus to
its prinar%oreceptor +CAR. That is, the carboxy term nus of fiber protein
is the noSt™ optimal site for recognition of and binding to phosphati dyl
serine on<¥ét| @EBY anes by adenovirus via the VSV-G epitope. Therefore,
in accordance with the present invention, the protein containing a VSV-G
epitope is linked to the knob of the adenovirus fiber protein, and 10 nore
pr ef er abl ysoof he scar boxy terminus of the fiber. Figs. 1 and 2 show an
~ enbodi mentgof;. Ld.nkpge..0f a VSV-G epitope to the termnal end of the
adenovirus fiber “protein. In a preferred aspect of the preéﬁnt i nvention,
there is provided a reconbi nant adenovirus containing a VSV-G epitope
derived fromvesicular stomatitis virus linked 15 to the carboxy term nus
of the ad&ibvirds fiber protein, which has inproved oncolytic effect. The
i ntroduct #8#k of 33 he protein containing a VSV-G epitope into adenovirus may
be achi evedzusi mgr conventi onal techni ques known in the art. Various
approachesiszt 0 RARei-ndeperdent infection of adenovirus have been attenpted,
and such alternative 20 infection can be achi eved by both genetic and
i munol ogj,g,.met hods. The immnol ogic retargeting strategy is based on
conjugates,_in which adenovirus is conjugated with targeting nol ecul es.
Such a methAsd rBgliires a multi-conponent system The genetic strategy
i ncludes nodification of viral structures using genetic engineering
‘techniques, which is relatively advantageous in terns of requiring only a
25 si ngl e#ecenpoment system As an exanpl e of the conjugate-based strategy
t o devel opgdcéas ged-edorradenoht Yscp nfecting cells via an al tgrnative
pat hway, the surface of adenoviral vectors 16 24 March 2006 WD 03/029448
PCT/ KR02/ 01831 is coated with bispecific retargeting conjugates. Such a
met hod wag Jntrgduced first in 1996 by the Douglas research group, in
~whi ch f ol 4t€ wa$ chemcally conjugated to the neutralizing Fab fragnent of
an anti-KAbB nolfocl onal antibody, leading to alter the adenoviral native
t r opi sm aAtf>t hu¥Tproduce a reconbi nant adenovirus with a novel 5 tropism
The bi speeiski c veefcargetémagtomzugat es al l ow ti ssue-specific retargeting of
the virus and tunor-cell specific gene delivery. In case of genetic
targeting.s&trategi es, a targeted adenovirus nmay be devel oped by
nmodi fi cati on of the adenovirus fiber, penton base and hexon capsid
‘proteins. Since the fiber knob is essential for binding of adenovirus to
CAR, the targeting of 10 adenovirus is mainly achieved by nodification of
the fiber protein. In order to genetically nodify the fiber knob region
binding to CAR to alter adenoviral tropism the trinmeric structure of the
fiber should be preserved, and a targeting |igand should be well expressed
in a formof being conjugated with thé fiber, and thus bind accurately to
a specific receptor for the targeting ligand. To express a targeting |igand
~conjugated 15 to the fiber on the surface of adenovirus, the R .
-transcriptional stop codon is deleted from the fiber protein and a gene ,
~encoding the targeting ligand is inserted to the stop site, thus producing




55C and then nmaintaining it at -55C for 2 hrs; (4) performing a first
drying at about - 32C of product tenperature or 5C | ower t%h%é@t%qp@ t han
the col |l apse tenperature; (5) perform ng a second drying at 35C under
pressure ofw®sd2044420 nMHg; and (6) 10 covering the vial %@ kl d under
vacuum condition of the freege-drier, and ,stoyfing it at to ter
crinp-sealing. The freeze-dr eneeuliisting ni ation my include an
exci pient and a |yoprotectant. n-limting exanples of the excipient
include a buffer solution containing 0.9% NaC and 10 nmM sodi um phosphat e
(pH 7.0) or 10 nmMsodiumcitrate 15 (pH 7.0). The |yoprotectant functions
t o prot ecFYolHs|BR) P Fop EbuPiesPredme aimed dva ciyheyr menposi tion during the
freeze-dryitng, and supply nechani cat support to #she final product, which
is exenplified by PBS (pH 7.0), and PBS/ 4% 12% or 15% trehal ose. The
present itwentien Will be explained in nore detail with reference to the
foll ow ng exanples in conjunction wth the acconpanyi ng draw ngs. However,
the follow ng exanples are provided only to illustrate the present
invention, and the present invention is not limted to them EXAMPLE 1:
Preparati on of an E1B-55kDa-del eted reconbi nant adenovirus To delete only
t he open &%di n¥f frame of E1B-55 kDa protein fromthe 20 adenovirus El
gene, aftefrdestigning primers capable of anplifying a part of E1Al gene
cont ai ni ngi1GRFsoor El A and E1B-19 kDa, pol ynerase chain reaction (PCR) 23
24 March 2006 W0 034Q29448; PGLLKR02/ 01831 was perforned using pXCl
~(Mcrobis, Ontario, Canada) as a DNA tenplate, and a sense priner
5" - TTATTGRATCCTTTGTCTAGEECCACEEG- 3" (SEQ ID NO 1)  containing a BanHl
restriction'site at its end, and an anti-sense prinmer 5'-
. TCTTGGAT (BRCRPET PR CRET TR CROCT AT ACA REF0S6BEQH NO. 2) 55ont ai ni ng a
Baml H restriction site and a Bglll restriction site at the ends and two
stop. codons by substitution at nt 2253 (C. :T) and nt 2262 (G:T). As a
result, a2RER mproduct conprising nt 343-2270 of the adenovirus genone was
obt ai ned Lki.g. &0). The PCR product of 1.9 kb was digested with Banml H and
t hen inse<r2;2§d iffo a Bglll site of El gene-del eted pCA14 (M crobis,
Ontari o, nada . Aftler di %ns]tl ng the 10 resulting shuttle vector
pCAl4- El ATErB- 19 KIA W TR , E. coil BJ5183 was transformed with the
shuttle vector along with an Ei/E3 gene-del eted adenovirus vector
vidl 324Bst2%i gested with BstB1(Dr. Verca, University of Fribourgh,
Swi t zer | By t olisnctuce honol ogous reconbi nati on between the two vectors
(Fig. 10), giving a reconbinant adenoviral pYKL-1 vector. pYKL-1 DNA was
isolated from 15 the transfornmed E. coli and digested with HindllI,
confirm ngoghatnthe 55 kDa E1B segrrent had been del eted from pYKL-1.
Thereafter, 293 cel were transfected with Pacl-digested |inear pYKL-1 to
produce an ET @gﬁgfﬁg BT BT I r BRI h A SHTFFFES. The $Br oduced
reconbi nant adenovirus was designated as YKL-1, and deposited in. Korean
Cul ture EEAtEFI9GERFEero89RYes (KCCM) with the accession 5220 No.
KCCM 10424 on Sep. 19, 2002. EXAMPLE 2: Preparation of an E1B-19 kDa or
E1B- 19 kDa/ E1B-55 kDa-del eted reconbinant adenovirus To construct a
r econbi nanb. adenovi rus shuttle vector pOEl B19/55 with E1B- 19 kDa and
El B-55 kDa.gengs deleted, a priner set capable of giving a PCR product 25
cont ai ni ng onlﬁ an El A gene was designed first, and PCR was carried out
usi ng an a1 "March 2006 WD 03/ 029448 PCT/ KR02/01831 adenovi rus El
shuttle \‘/eET or MFXCEet NPEFEBi x, Ontario, Canada) as a DNA tenplate and the
primer set conposed of a sense priner 5 -TTATTGGATCCTTTGI CTAGGGECCGCGEG 3'
(SEQ I D MN@P> 3) and an antisense primer 5'-CCAGGAT .
CCAGATCTERGCATHIIRACACCCCATEC-3' (SEQ ID NO 4). The anplified 5 PCR product
was digested with BanmH and inserted to the Bglll site of pCAl4, thus
~giving a shuttle vector pAE1B19/55. Separately, to construct a shuttle
vect or pOEl B19kDa carrying an E1B-19 kDa gene in which the start codon is
substituted with a stop codon, a DNA fragnment of -1.3 kb prepared by
di gesting pXClL with Xbal and BanHl restriction enzynmes was subcloned to a
cl oni ng vector pSP72 (Pronmega, 10 USA), and site directed mutagenesis
. (Stratagene, La Jolla, CA, USA) was performed on the subcl oned DNA
fragnent using a sense priner 5 -GITACATCTGACCT
CCTGTAGGCTAGCGAGIGTITTGGAAG 3' ( SEQ ¥ NO 5) and an antisense prinmer
5' - CTTCCAAACACT CGCTAGCCTACAGGAGGT CAGATGTAAC- 3" (SEQ ID-NO .6), of whi ch’
one contains a nmutation in which a start codon is substituted 15 with a
stop codon. As a result of the nutagenesis, the produced pSP72/
-pXd /1. 3kb/ Al9nt plasm d was confirned to have a nut ation . through DNA




To investigate the effect of incorporation of a VSV-G epitpope int he
adenovirus fiber on infection efficiency, gene delivery ef%ﬁ@ﬁgg’eéas

evaluated in a 15 gene transfer system using the dl 324-LacZ- VSVG
adenovi r us v py/esakNg bet a galactosidase encoded by the Eﬁﬁédgg@ '
mar ker. Human brain cancer c | i nes, Liﬁ; U118NG (HT ' USA)
U251N and US7MG (HTB- 14, AT anaed sti | i nes expressing CAR
at low |l evel, CHO K (CCL-61, ATCID MCF-7 (HTB- 2 ATCC), Pro5 (CRL-1781,
ATCC) and Lec2 (CRL-1736, ATCC), 20 were infected with the adenovirus
d1324-LacZ as a control and the d1324-LacZ-VSVG adenovirus with a VSV-G
epi t ope<#Bft acked at various nultiplicities of infecti-on (M),

r espect papedoygat Abdoesoa@ chaywa the infected cells were stained with X-gal
(Figs. 7a, 7b, 7c, 7e, 7f, 7g and 7h). Figs. 7a to 7h show results of
X-gal staining of the infected cell line, U343, U118M5 U251N, UB7MS5

CHO K1, .kgc2, ;,MCF-7, and Pro 5, 25 respectively. As apparent in Figs. 7a to
7b, the_expresgsion | evel of LacZ gene was 31 24 March 2006 WO 03/029448
PCT/KFK§§S183 found to be increased in all tested cell lines, indicating
that th&'#1324*Lacz- VSVG adenovirus had inproved infection eff|C|ency In
parti cuf?at> tH& Hfigh sexpressi on of ~ LacZ was found in the CHOKI, MCF-7,
Pro 5 and Lee 2 cell lines, which expressed the native receptor CAR of
adenoviszes at a | ow | evel and thus were not easily infected 5 with

Wil d-types.adepawrus, indicating that the d1324-LacZ-VSVG adenovi rus
infected the cells in a CAR-independent manner, through binding to
phosphatidyl serine highly-expressed on cell nenbranes of a broad range of
cel | types t hus remarkably increasing gene transfer efficiency to cel

li nes. THeredding of the gene transfer efficiency by the i ncorporation of a
VSV- G °EBR@fsfa egseacquraraciteert i vel y, and the results of X-gatr staining were
given as graphs (Figs. 8a, 8b, 8c, 8d, 8e, 8f; 8g and 8h). Figs. 8a to 8h
show quantitative analysis of the results of X-gal staining of the

i nfected:gel 1341 i nes, U343, UL18M5 W25 IN, UB7TM5 CHO K, Lec2, MCF-7, and
Pro 5, ggspectively. As shown in Figs. 8a to 8h, expression |evels of the
LacZ geng greatly increased in all cell lines infected with d1324-LacZ 15
VSVG Ccating that the d1324-Lacz- VSVG adenovirus had increased

i nfectiBH> efFICiEfic§ e dl 324- LacZ- VSVG adenovi rus showed i nf ection
efficiency increased by over 100%in U251IN (MO 1), Ul18Ms (MO 50),

CHO KI <¢¥® 50) and Pro5 (MJ 50) cell lines, and al so remarkably

i ncr eased>i nfeexet oOn efficiency in other cell lines. Especially, the

dl 324- LacZ- VSVG adenovi rus showed CAR 20 independent infection in the cel
i nes, CHO~KI MCF-7, Pro5 and Lec2, which expressed CAR essential for
infecti_gn | d-type adenovirus at a | ow | evel, which was higher than

t hat of 3%524 LacZ adenovirus with the fiber not nodified. Al so,

expr es%tta'??t?aé\féf‘?g‘iﬁfgfhe LacZ gene increased with the MJ2lof reconbi nant
adenovirus, indicating that the dl 324-LacZ-VSVG adenovirus had
significantly 25 increased transduction efficiency. EXAMPLE 5: Assay for
“tunmor esbi-kidling effect of YCl-Ad-VSVG 32 24 March 2006 WO 03/029448
PCT/ KRA24018321 | ncreased Tunor-cell killing effect of the reconbi nant

-adenovLﬁy§ th.Ad VSVG was investigated in carcinona cell lines, Hep3B,
- Hepl , Aﬁlgﬁ 3 ee UB7MG,  U251-N and MCF-7. The carcinoma cell lines
were in ecte th't repllcatlon i nconpet ent adenovi rus d1324/LacZ,

YKL-1, and YCI-Ad VSVG at 10, 1 5 or 0.1 MJ, and cell viability was

~assess&d% Their killing effect was nonitored daily wunder a microscope. At
t he norféfit terarert he cells infected with any one of the virus at an MJ of
0.1 exhibited conplete cell lysis, cells on the plate were then stained

wi-th 0.5%crystal violet in 50% nethanol. Photographs of the stained cells
‘are givef imys Figs. 9a to 9h. Figs. 9a to 9h are photographs showi ng the
~result of cell lesion 10 analysis for determ ning increased tunor-specific
kKilling effect of YCl-Ad-VSVG on Hep3B cells, C33A cells, U343 cells,
~UB7MG cel l's, Hepi cells, U251-N cells, Hep& cells, and MCF-7 cells,
respectively, in which lane 1 shows infection with dl 324/ LacZ, |ane 2
shows infection with YKL-1, and | ane 3 shows infection with YCl -Ad- VSVG
As shown in Figs. 9a to 9h, YC -Ad-VSVG was found to have a t-unor
cell-killing 15 effect about 100 ti rfe3~ hi gher than that of YKL-1 in HepSB
‘and U343 cells, and about 10 tinmes higher in other carcinoma cell |ines.
These results indicated that in all ‘tested carcinoma cell lines, the
recombi nant adenovirus YCl -Ad-VSVG had significantly increased oncolytic
activity by the incorporation of a VSV-G epitope, in conparison with the




Aut hori zed officer Authorized officer Form PCT/ RO 134(July 998% g 40 24
March 2006 WD 03/ 029448 PCT/ KRO2/ 01831 WHAT 1S CLAI MeD 124:Mgrch 2006
reconmbi nant adenovi rus conprising a protein containing a VSV-G epitope
derived fr e ymsdasl ar stomatitis virus, which is preparggndhispduci ng
said 5 protein into an adenovirus. 2. The reconbi nant adenovirus as set
forth in claiml1, wherein the adenovirus retains an ability to replicate.
3. The reconbi nant adenovirus as set forth in claim1, wherein the
adenovirus is replication-in etent _and gent,ai ns one or nore therapeutic
genes. 10 4. The reconbi nantg venece sl&tlngth in claimi1, wherein
the adenovirus is E1B-55 kDa-del eted, E1B-19 kDa-del eted, or E1B-19
kDa/ El B-55 kDa-deleted. 5. The reconbi nant adenovirus as set forth in
claim1l, wherein the VSV-G epitope is |inked to an adenovirus fi ber

prot ei n. 5 PsertEaeOAbI nant adenovirus as set forth in ekaimb5, wherein
" the -adenovirus fiber protein is a knob region. 7. The reconbi nant
adenovirus as set forth in claim®6, wherein the adenovirus fiber knob is a
H | oop tR@ ongg penton base, or the carboxy termnus of the fiber protein.
41 24 Margh 2006 WO 03/029448 PCTI KRO2/ 01831 8. The reconbi nant adenovirus
as set forth i Aplaiml, wherein the VSV-G epitope has an am no acid
sequence given_ In SEQ ID NO 3. 9. The reconbi nant adenovirus as set forth -
in clai rﬁ%?’ WheT&rfi%3 ™¥%Br is inserted between the adenovirus fiber and
the VSV-G epitope. 5 10. The reconbi nant adenovirus as set forth in claim
9, wheres2at he |inker consists of 5 to 15 amno acids. 11. The reconbi nant
adenovi ras3z-as gehkexf Orth in claim 10, wherein the amno acid is glycine or
al anine. 12. The reconbi nant adenovirus as set forth in claim1, wherein
the 10 reconbi nant adenovirus is YCl-Ad-VSVG 13. A pharmaceutica
conposit&gq cogprising: (a) a therapeutically effective anount of a
reconbi nant. adenovi r us conprising a protein containing a VSV- G epitope
deri ved FPERINLETELAET ¥eGtitis virus, which is preparedzby introducing
the protein into an adenovirus; and (b) a pharmaceutically acceptable
carrier. 15 14. The pharmaceutical conposition as set forth in claim13,
conpri sidagi>- (a)7 a therapeutically effective anount of a

repli catkonR- cofgpet ent reconbi nant adenovirus conprising a protein

contai nipng.a QY- G epitope derived fromvesicular stomatitis virus, which
i s prepared by 'Q;rpgucin the protein into an adenovirus containing an
E1A gene’ and Th) & pharffiteutical |y acceptable carrier. 20 15. The

phar maceuti cal conposition as set forth in claim13, 42 24 March 2006 WO
03/ 0294482°PCT/ KR0O2/ 01831 conprising: (a) a therapeutically effective anount
of a repkizeat imirernconpet ent reconbi nant adenovirus conprising a protein
containing a VSV-G epitope derived fromvesicular stomatitis virus, which
is prepared by introducing the protein into an ElA-deleted or nutated

- adenovirus, and one or nore therapeutic genes; and (b) a 5

‘pharnac%q%gg élytgﬁceptagjg'carrier. 16. The pharnaceutical conposition as
set forth Ih claim 13, “Wherein the recombi nant adenovirus®’contains a VSV-G
epitope derived fromvesicular stomatitis virus linked to an adenovirus
fiber protein. 10 17. The pharnmaceutical conposition as set forth in claim
13, wherein the reconbi nant adenovirus is YCl -Ad-VSVG 18:. A reconbi nant
- plasm d expressing the reconbi nant adenovirus of claim1. 19. A host cel
transforned or transfected with the reconbinant plasmd 15 of claim 18. 43
.24 March 2006 WD 03/029448 PCT/ KRO2/ 01831 Sequence Listing <110> YUN
Chae-Ck KI'M Joo-Hang <120> Reconbi nant Adenovrius wth Enhanced
Therapeutic Effect and Pharnmaceutical Conposition Conprising Said
Reconbi nant Adenovirus <160> 17 <170> Kopatentln 1.71 <210> 1 <211> 29
<212> DNA <213> Artificial Sequence <220> <223> priner <400> 1 ttattggatc
ctttgtctag ggccgcggg 29 <210> 2 <211> 40 <212> DNA <213> Artifici al
Sequence <220> <223> priner <400> 2 tcttggatcc agatctatac agttaagcca
cctatacaac 40 <210> 3 <211> 29 <212> DNA <213> Artificial Sequence -1 24
~March 2006 WD 03/029448 PCT/ KR02/. 01831 Sequence Listing <220> <223>
‘primer <400> 3 ttattggatc ctttgtctag ggccgcggg 29 <210> 4 <211> 35 <212>.
DNA <213> Artificial Sequence <220> <223> prinmer <400> 4 ccaggatcca

| _gatctcccca tttaacacgc catgc 35 <210> 5 <211> 40 <212> DNA <213>

Artificial Sequence <220> <223> priT®fF <400> 5 gttacatctg acctcctgta
ggctagcgag tgtttggaag 40 <210> 6:<211> 40 <212> DNA <213> Artifici al
Sequence -2 24 March 2006 WD 03/.029448 PCT/ KRO2/ 01831 Sequence Listing
<220> <223> priner <400> 6 cttccaaaca ctcgctagcc tacaggaggt cagatgtaac 40
1 <210> 7 <211> 20 .<212> DNA <213> Artificial Sequence <220> <223> priner






