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PROMOTER W TH ENHANCED TUMOR- SPECI FI CI TY AND STRENGTH
WOND4/REGHVBI NANT VECTOR COVPRI SI NG THE SAMVE  TRCTTRRC@M/000427

Field The present invention relates to a

transcriptional regulatory sequence with 5 enhanced

tunor-specificity and strength and a reconbi nant

vector conprising the transcriptional regulatory

MBI relt R SRl oIt SR S OB ey
(notRe A TR O S AR ool NG At same

uUlToTTT

conprises one or nore c-Myc binding sites and/or one
or nore Spl binding sites, and a reconbi nant 10 vector

T%g%[_ﬁgél%iié]g a certain gene that is operably linked to

riptional regulatory sequence. Background
Art Adenovirus was known to have several advantages of
medi ating gene transfer with high efficiency in vivo

and i i j A4S j .
ThY ighd@nt fveRSdELEd1h09 ¢ féqgﬁﬁ&&ﬁlcg%p giggl%ﬁ&ofeqtu%%e with

variety of cell types and allow for e
cHleREed tlﬁlﬁgﬁélf&ﬁ‘f‘cﬁ%roindc Stkdngl he@ i20fbcohdiRin® et @6kprising the

[
cells, producing high-titer virus and not causing

traase@tiondl rBguIRes: sdduencel 0 MbreSRrtdANal,, Ae Sres@A MO Selates
has greatly increased in use in clinical cancer gene

td reertepycripBoatianegulfatbry séglenoy i cousprisanyt ar dufmah telomere reverse
hi gh-efficiency gene transfer into nmammalian cells.’

transeniptase (TDERY) pROOGe2linl4ei6t083 n@adsdtide seqiiende that admprises one
" Adenovi rus 20 nedi at ed gene transfer into hunan

ohaeat eodfYekindiagsitys and/oif oy thoreYpd rhindihg sites, and a recombinant
functional ity of transduce cells.' Gene Ther., .

vegory campysing43  copigEh geandbat iss operahlvedinkeditagthgetanscriptional
th?ra nedi at ed by adenovirus, |ong term expression

IS SSPERCFc genes is not required, and host inmmune
response induced by virus or viral proteins is not 1
WD 2004/ 076668 PCT/ KR2004/ 000427 hi ghly significant

B%%F%%er&?ﬂhﬁﬂn be beneficial in some cases. Thus,

becomes attractive as a gene transfer
vehi cl e for cancer therapy.

Adenovirus was known to have several advantages of mediating gene
transfer with high efficiency in vivo and in vitro, transferring exogenous genes into a
variety of cell types and allow for expression of the genes, regardless of cell division
state of target cells, producing high-titer virus and not causing cancer in humans. Due
to these advantages, adenovirus has greatly increased in use in clinical cancer gene
therapy (Graham, F.L. ‘Adenovirus vectors for high-efficiency gene transfer into
mammalian cells.” Immunol. Today, 2000,21,426-8; Castell, J.V. et al. ‘Adenovirus-
mediated gene transfer into human hepatocytes: analysis of the biochemical
functionality of transduce cells.” Gene Ther., 1997,4,455-64). When cancer is treated
using gene therapy mediated by adenovirus, long term expression of therapeutic genes

is not required, and host immune response induced by virus or viral proteins is not
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- Lighly stgnigcantHoneveGsae

However, the nobst conventional reconbi nant
adenovi ruses for cancer therapy, which are known as

WO epHioo@ts on- i nconpet ent first-generation vir UBEBFKR2004/000427

display 5 antitunor activity in only primary infected
cells or a very small nunber of surrounding cells
(Vile, RG et al. "Cancer gene therapy: hard | ession
and new courses.' Cene Ther., 2000,7,2-8; Paillard,
F. Cancer gene theragy annual conference. 1997: trends
T heneficial %9 8gme 088s. 6; Thuat adenevirus becomes
E.C. et al. "Selectively replicating viruses as
athrestivgas rigenaensles vabisledor cangaciberapyi n: D. Ki m (Ed),
Gene therapy of cancer, 10 Academ ¢ Press, New York,
1999, Hewerr, tre BOHr comentiony cepibinant deBOYIEYSSS ok Kcancer
first a recopbinant

esearch. group re ortegf: . .
thgeRgy hsE 4% OWIE Bt fRlicailonsieamppiFaY {frst-geRsiainn Wnpses display
%ﬁ&vrggﬁgcﬁﬁléﬁ/ 8#{1'?7 b%}tép %@T?%lsg)gbg%%%gﬁﬁg%tof sﬁrrounding
AT 4085 £SO WL 3B A BB s s oo

Ui . . L '
TP} 29 23, ERATEH. YELUdch B30 S 0 ofORRCL 109 ends
w2 Hum s Gher., # s@%@sﬁﬁpﬁaﬁ&ﬁf el gflal. ag@l@?tWeﬁ;“?eplicating
causes tunor-specific cytolysis and antitunora

Bhise ACthetaBalticCRBntd Boaiadt @AERE €¢h: 1Y, KiANWAY, Gene therapy of cancer,
chenot herapeuti ¢ agents.' Nat. Med.,

AL Bles§3&wASbrk, TD9,23m8®| yti ¢ adenoviral vectors

have a donmino effect on cancer therapy by displaying

20 antTé onErcome tsiioh piwblends, did WicOorick rasegrdhndreap eshorted first a
cells, but also in secondarily infecting surrounding
teuombineatl ddenbyirusetbbti wplicates fefheetiebly inadmmok adllsyand eventually kills
i ncreasi ng therapeutic efficacy against cancer. Al so,
thihetunree oledls.i cAfiere theti a alarivecobefofts rwére rmadec faudevel e modified
advant age of being inhibited replication_ in )
alepPOTIRET FEUSHeS FEROTCPRSEC qyidytinuBischefli hE- ef aly ‘An adenovirus
cytotoxicity to the normal cells, .25 Tunor-specific

mRt dBR BliedRh erleniveiy éHoW?'G%%%leﬁab%mB%e‘HméPé\@ﬂlé-be%Cience,
(B2t debha b st (o Lot a0 SR Hiseaneasisnuated
SEnETAS PR oteler Sl B REb0arOBUAET GPERE) i con be
%ﬁ@%@ﬁa}f@@%&&%ﬁ ?r%}geﬂltii: GALAONNRE. MEENPYIT 48), 55909, The

oncolytic adenoviral vectors have a domino effect on cancer therapy by displaying

antitumor activity not only in primary infected cells, but also in secondarily infecting
surrounding tumor cells by replication thereby remarkably increasing therapeutic
efficacy against cancer. Also, the oncolytic adenoviral vectors further include the
advantage of being inhibited replication in surrounding normal cells, and thus, having
low cytotoxicity to the normal cells.

Tumor-specific replication-competent adenoviruses have been developed
mainly by two methods, as follows. First, tumor-specific replication-competent

adenoviruses can be developed by regulating cancer tissues expression of E1A
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pronoters. Rodriguez, R et al. reported in 1997 that,
when the upstream pronoter of El A gene is replaced by

W b@4fre@eot er / enhancer regi on of prostate- specPET/ER2004/000427

antigen (PSA) selectively expressed in prostate

cancer cells, adenovirus replicates selectively 5 in

PSA- positive prostate cancer cells (Rodriguez, R et

al. "Prostate attenuated replication conpetent
adenovi rus, (ARCA) CN706: a selective cytotoxic for _
protein y¢hach i pesantinkfos menligatiorpefadenouryy usingtimarapiidgsue-specific
cells.' Cancer Res., 1997,1,5?(13% 2559- 63). The

Piogiete ROSEHRH Bel ot dlprenoed om 199 hiutcfhernthepsirears promoter

o BER i faeplabed by oMot b iecp e pLbrogiale.specific antigen
g{ﬁfﬁfger'n fromrecurred prostate cancer. Ln addition, .
el S iroeebindioshin ganes <y afelp o Spliseisn pelectively
B b L BB 6L KRG o0 78t B
, ' | . in
R ln BT JARCHS A L8 SO MO proste
%j;egﬁfcaﬁﬁﬁgeﬁ%%hfv'e?gx%%fén‘égx{cef %/19.Iﬂ CHc8r }1{13%5“@9‘7[1%%3),2559-

El B gene 't hat one of ear genes o
ST NTUE I pSsthiéU Fﬁén&edescepﬁkaﬁoxﬂ dempkieh %Hbl%ﬁ’rirlglg {A¥ecaA) CN706

transcriptional regulatory sequences o

{&dlydosr Bhaimdcanidalsh€A, USR) i dnber ﬁoflﬁ_ﬁlké UC¢lirféhl Gfial in patients
cyldon virus 764, an attenuated replication conpeten?
auftoniayifrats réauiref pesdtat eanRnc elh dddifoapyYome Gaa@pts HA®S been made
1999, 1,59(7), 1498-504). Further, enploying pronoters

of dgesies motd \patentl probtatei vancepewcificc replimtive eddenovisused)  For
as al pha-fetoprotein (AFP), carcinoenbryonic antigen
¢EENE, 2De grpreddiid of theumoreaglgegenés, E1A and E1B, of adenovirus can be
replication-conpetent adenoviruses have been devel oped
rerBlated acpording tl expressiva levrls apySfioby additionally inserting a prostate-

al pha-fetoprotei n-produci ng human hepatgoma_cells b
%@%@\ﬁﬂiﬁn@eﬁﬁ%@%@ &t theaprstrisrmayt 11 spis fhak lsS@rm%@@rI%f genes of

%‘%%g‘%ﬁésh(%ﬂﬁeqy@ gﬁgﬁqif?cea?lg&;)f g{é‘e ag(% o%?é’gldggglﬁt@gf sequences of
BTl SRR LTRSS A e
Sy, PG AR LA VIR M oy oo e

00 SROE P e el MBS Dl i, oy

thym i nasé gene. cel
kiR anor dellsSuchlas alpB8Ira6Howid {/Aﬂg}, @arcinoemblaionic antigen (CEA)

replication-conpetent adenovirus WO 2004/ 076668

SETMKFZQ0 M pdific replication-competent adenoviruses have been developed
(Kanai, F. et al. ‘Gene therapy for alpha-fetoprotein-producing human hepatoma cells
by adenovirus-mediated transfer of the herpes simplex virus thymidine kinase gene.’
Hepatology, 1996,53,963-7; Marshall, J.F. et al. ‘Tissue specific promoters in targeting
systemically delivered gene therapy.” Semin. Oncol., 1996,23,154-8; Osaki, T. et al.
‘Gene therapy for carcinoembryonic antigen-producing human lung cancer cells by cell

type specific expression of herpes simplex virus thymidine kinase gene.” Cancer Res.,

1994,54,5258-61; Kurihara, T. et al. ‘Selectivity of a replication-competent adenovirus
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for human breast carcinoma cells expressing the MJUCL
antigen.' J. din. Invest., 2000, 106,763-71). In the

W@ ewanthess r at egy for the devel opment of tunor - BEEERRI03/000427

replication- conpetent adenoviruses, sonme attenpts

have been tried to devel op tunor-specific 5

replication-conpetent adenoviruses by selectively

knocki ng out adenoviral genes that are essential for

active viral replication in normal cells but not

@sﬁmanabreasi qapeineme eklls expapsing thee MEE 1 gntigeca|J} (lax Invest.,
argets for transformation by the adenovirus El A

%QQQU&W 3+71).Cel |, 1989, 56, 67-75; Fueyo, J. et al. ‘A

nmut ant oncolytlc adenOV|rus tar etln the Ro pa %

pr oduc®sthgntecony sbaegeerdhe dav Rﬁ@en nigparspecttic replication-

2000, 19, a%ﬁlZ‘) Bi schoff J.R 10 al ({g(gort d first

?‘Hnlifé% R VILHIeS OS5 A RPN ea%f‘q“l% deygop famor-specific

BB o R o SR ol ADE s
%tss(ef ‘[1 lpt%;) étisvtec@ﬁ?pég?ﬁc?ttlor{ \e%r{o'rﬁl%f ééﬁ% b?il? bgtcéslsé/n% al 1ﬂ fimor cells

Iclen unor
. I
OSP4 e B ‘a?%?%ﬁfﬁa%“eﬁn%%@f’b P{eﬁd‘a’eﬁﬁv A R proteins

Th
CLEPIASSHITPTANIAR 53 A L R IS gt o

pa'iﬁwésnﬁrouﬁévslahﬁfghbhﬁ cffeBCihi vivb.’ Gﬁc@geﬁGQUM 14 @q2?1 B1schoffJ.R.
e

d-type adenovirus actively prol iferates in t

é’toan neporeed fist BNV dfeddedodfithiomst ddffeeent @l t1e dd¥Biral early
P.R et al. "Adenovirus E1B oncoprotein tethers a

proeis €1 BpgSkondilat furefioessi bind dormd nhéroina&idvate then@mor suppressor

1994, 8, 190- 202; Dobner, T. et al. "Bl ockage by

pmmmmpﬁ} l&caﬁdble of F@lmitlng mtmelmm phaldedaentvamoonellsy When a

the p53 tunor suppressor.' 20 Science,

wideyre, e B inieEmraa) cellao thesviafectagheshls tinlibit 1:ab Brciferation
gene-del eted reconbi nant adenovirus infects nornal

‘@éﬁqtgfau% gl PP HFUPPES AT IERLeinsP 33n hillhe td & -HEdd pendeip sgresponsible

F i PGHPR BT Caiaran s ?ée%'pé%*o% Al gl the
s éﬁﬁnﬁﬁﬁﬁégfprwﬁé%t%ﬁt e 3 g L 4B ety destoss
téhes eﬁv‘s ggh eP y gsgg&eglogxt\ﬁg 2@? Bgc%\lﬁ?c}tgl gy{heir i téanscnptlonal
1% Iee@QXﬁ rdldfhal Yﬁl‘pgﬂ ’ Y@E,Sdﬁjw rﬁcgb%gr P ePg, ‘Blockage by

perior to e conventl ’onal > fi'rst-generation

sdapenl s Eple Lol Lenua e AELETL B s
SdifiRe! 19967 138(536MEr48b-3.4  However, when the E1B-55kD gene-deleted
recombinant adenovirus infects normal cells, viral proliferation is inhibited because p53
inactivation is not induced, whereas the virus actively proliferates in several tumor cells
in which the function of p53 is inhibited and eventually induces cell death of the
infected cells. Based on these fact, the present inventors developed an E1B-55kD
gene-deleted, tumor-specific cytolytic adenovirus, YKL-1, which was demonstrated to

be superior to the conventional first-generation adenoviruses that is replication-

deficient in transfection efficacy. YKL-1 also has the oncolytic effect against several
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WD 2004/ 076668 PCT/ KR2004/ 000427 human tunor cells
(Lee, H et al. "Oncolytic potential of

wWEL1B3Hkdoes del et ed YKL-1 reconbi nant adenovi r UBCT/KR2004/000427

Correlation with p53 functional status.' Int. J.
Cancer, 2000, 88,454-63). In addition to inactivating
p53, the E1B55kD protein stinulates to transport 5
the adenovirus nRNA to the cytosol and synthesize the
conposed proteins of adenoviruses, and thus is

amtunzgr deds (BegplH. c@ttaloiomlmmtrahQﬁﬁlBﬁléB@ﬂdc@d YKI-1
the ~El B55kD gene-del eted replicati on-conpete
Igempbinpnty 8denoVgrs| Coeelation nwit 153 Smstionsd st@tulﬁnrlnéeﬂ | Lancer,
and thus has reduced cytotoxic activity, resulting in
PUYSS4B)in vivo antitumor efficacy. To solve this

B P o TRkl (S aa et B g Mol aAkRbBHoiaN simy i sgkgwmpm
BT AT 050, B HB AT 25bE v o
ﬁfgﬁ&? MSeégf]:%an[aﬁlus qg & enyl fl}k rﬁ%o tIOXtO a%/cfeng f eCtTh% eq”ore the

In vivo unor e uat 1 on

]S’fo%kb g l%e&] t@& tr%{/lféﬁﬁ@c&g&t@az{deﬂ% ﬁqug%%lffgﬁﬁén-fr&rmcted in

cancer ene era

r S e
ABE 350 T RO N RN s i

&ﬁﬂ@&xﬁ&akffﬁacsof wgawltmg%)roﬁsﬂnl ﬂ@eegielaeﬂtqnvaﬁé@ae%ﬁ&nm an Ad-
el evat ed adenovirus replication,
ABI®I9 s@geviris daeﬂ@lilf&aﬂlb%e@&ﬁﬂuwﬂmv9m @b .of WIS translational
the Ad-AE 1 B 19 adenovirus is required to have tunor
mpdudt fimdtiops fooibhibiepbptosiarme revehledahdteind ABARIB19 adenovirus has
therapy. Human tel onere reverse transcriptase (hTERT)
g‘rsatl}nmlmué:nalrﬁytolwﬁc ¢t aRDint el oaditaser difdod Shimy ecttdhaEvaluation
is involved in uniformy maintaining telomere |ength
of Fithgenstatisnuietephieging edenavirusesrfar kamsongane thraanse] Gansar Gene
to cell glqa t uporogenesis and cell imortalization,
Trosum 10028, M- 840)-al Howerer.oie tds st thati the lFEYEDagers is not
th chr m)so instahjlity is arrestedlnlmmr t.al
%géfrtpd ViR RIS Hestive éFﬁWéV%Ps@ FaadenQyipys. Cellpgggdh js increased by

deafed Beming %ﬁﬂfﬁﬁl’% Wi s Ep§eatipn ppetivity is lost
R P asiBabTa Ao R kenninRE kS RER tymor sopgifisiny ferewse in cancer
BBy bk Iy 1 e vl by s et ot ot i

ger M imgmee! {efordd 1VPROOCHIBSptase (WTERT) is one subunit of the

telomerase holoenzyme that is involved in uniformly maintaining telomere length
during chromosome replication, and known to be related to cell aging, tumorogenesis
and cell immortalization (Counter, C.M. et al. ‘Telomere shortening associated with
chromosome instability is arrested in immortal cell which express telomerase activity.’
EMBO J. 1992,11,1921-29; Kim, N.W. et al. ‘Specific association of human
telomerase activify with immortal cells and cancer.” Science, 1994,21,66,20i1-5;
Harley, C.B. et al. ‘Telomeres shorten during aging bf human fibroblasts.” Nature,

1990,345,458-60). Telomerase activity is detected in germline cells and lymphocytes
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5 WD 2004/ 076668 PCT/ KR2004/ 000427 in hunman ovari es
and testes, but not found in normal somatic cells

wQ@ Woughtess WE. et al. ~Telonmerase activity i nPOIYKRR004/000427

germ ine and enbryonic tissues and cells.' Dev. Cenet.
1996, 18, 173-9). Therefore, normal somatic cells have
bel ow a threshold | ength of telonere after a limted
nunber of cell divisions and eventual |y senesce
(Yasunoto, S. 5 et al. *Tel omer ase activity in nornal
tnhveraneqyiatipredridtestess biug not fonbipermemal gostic g GWright, WE. ot al.
contrast, tel onerase act|V|ty |s el evated in benign
{lishasnerassi acgvigeioheman gemling g cebsiosie awe%%rid:@ﬂllsC é}eivS Genet.
&%&OCCO|I D. et al. "Telonerase activity in nor

89i3r Y aFereferamop@rle sqraaticesqlls, havey Wraathrpshold length of

d. Sgi USA. | 199 2-0. he f
éﬁq?laq:@ aliey & e %inaﬁgégsl? Saitiods 919 &/onely Sensaes pasumoto, 5
e oRl iR ety %\é/\%it’r%(ijﬁi ilﬁﬂiaﬁkﬁﬂ%@ i) Qe n%ﬁc?g@mss-
g)anﬁle a§tt ‘%Qia mera%ea na% ng tg&] ql? rbenj 1%{11 ? s b’efore tumor

ar ge eStI e cancer rai ancer

]‘{‘%g §1%$ Qﬁ%@ﬁ}?&g c@ﬁ.f kB]&)?&fl? D.agd; br’leeﬁherﬁ%';&&fw 1n normal and
191\.!1 o

onerase ‘actl vi

p &ﬁétSb&&i@ceustP}Sc N\i&tl JAcadA%%fj U%' 19 99995.9082-6.). After

, 91, 2900-4; Counter, C abi'Tization
ﬂﬁE ﬁx@@ Eépoheinoﬂﬁf Qélofh@f%s& %'cﬁﬁ'@f %%&é‘a"s&d’ id YovaRan cancer, elevated
acconpany imortalization of ‘Epstein-Barr
télontigader @AISTtPiTEe OB aBnbst MINBUmMAY t&fers, InclMdifi®blood cancer,
1994, 68, 3410-4; Shay, J.W et al. A survey of
stemhactecamser, hgigi cahteyr, liver cancerlaparinestine daucer, BraiCeamcer prostate
1997, 33, 787-91; Harl e-Bachor, C et al. “Tel oner ase
eotery ibbyd iand tokek cegenendthvast basal (Cayser, df.M.he al. ‘Telomerase
epiderm s in human skin and in inmmortal and
vy no fpmde ravedeh siicinokey’ i topol¢tt le cad AB@c USKa1'9p4,91,2900-4;
Acad. Sci. USA. 1996, 93, 6476- 20 81? Expressi on of
Gawrer. thdd. st als ‘Stebilizatien) ofy shert i telomesest et fedpmegpse  activity
tel omerase is _associated with te]l onerase actjvity

%@ée@ﬁmj dngosighgation phApsicdl-Sagr ¥iges- %"f h%lfﬂo umgn ‘B lympho-
i Vi T
B T oG GY aFA0-B SRR ph Ay i FRpERRFoSe dctiviry in

ST i L7, LSS0 BT, AP S
%fcc (;E? (]:i&%% ? ARG $hiLS %ﬁpga{h eﬁﬁgﬁﬁ s ik 'hﬂgf oY a&eﬁﬁn immortal

sSomne repor c oncopro ern
Al J@ihglli&ﬂa-denved skin keratinocytes.” Proc. Nat’l. Acad. Sci. USA. 1996,93,6476-

81).

Expression of hTERT that plays a critical role in the function of telomerase is
associated with telomerase activity. Recent data suggest that telomerase expression is
regulated according to the activity of hTERT promoter, that is, mRNA levels of
hTERT. The minimum hTERT promoter region to regulate hTERT activity is 181 bp
in length. The wild-type hTERT promoter contains two c-Myc binding sites and five
Sp1 binding sites. According to some reports the c-Myc oncoprotein which is highly

expressed in tumor cells compared to normal cells is binding to the transcription factor
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expressed in tunor cells conpared to normal cells is
binding to the transcription factor 6 WO 2004/ 076668

wWEDAKRBeH4/ 000427 Spl . This binding acti vat PGT/KRENF000427

pronoter. Takakura M et al. reported in 1999 that

the activity of hTERT pronoter is el evated by

over expressi on of c-Nyc (Cerni, C. ~"Tel oneres,

tel onerase, and nmyc.' An update. Mitat. Res.

2000, 462, 31-47; Geenberg, R A et al. “Tel onerase

Spdv.eFls binding eetivatea I Egdhpromsoter. dilakamura M. gl appertsl in 1999

Myc but is not functionally equivalent in cellular

thatéhﬁs raspiataf STER Topremgiands elevmgbby gyaronmesspn Ofasmye (gerni, C.

et al. ~Cloning of hunpn tel onerase revers

FFIQH?E‘?SP pielosperaien eask gAYt er ABndPfident¥iptel at&eén 900,462,31-47;

or e not er essential for transcrinptiona
CePitvie Rev of o rERpIcTRSt ﬁ?ﬁfﬁfieaﬁf?%gé{iptﬁf?dgin&déérg%%t {@get of c-
@c Cl?ut %esnogp@égtg% 9| %‘glégfia%r& l“bx(f %gn §ns ?}B’ﬁl §’§S &cogene
o e P
t{éi &ﬁ‘)e ?eeﬂg EeCI EP&HH; @%rét tﬁ%glr)fé ’8§ ﬁogglﬁzéla(%orr% R&fn%)[gre%ssential for

E&ﬁﬁﬁn& Seivhiigd B8 htl"ERThhﬁnﬁlﬂnBﬁél%& raﬁa Cah@dr eyt Cancer Res.,

ene pronoter.’ Human Gene Ther apy,

1@@9@9.‘5$,1_’9§97 406 ). However, the 15 use of the hTERT
pronoter al one has a limtation in attaini ng
suf f i AAedbsdribe®by SBECIK. ef fal, a&ﬁ@dlﬂﬁidﬁ@n?ftoki&egenes such as
I nvention To solve the aforenentioned prob t he
caspseBicah Ieexprssedan nlydmnsor cellebg dndupingoexplession of cancer cell-
regul atory sequence conprising a human tel onere
spenific genes2Bingrthn BEER Ptpasmoteh 3] Kpetoalotienotedl flt@derse-gpecific
nucl eoti de sequence that conprises a ¢ Myc binding
gohe ghemply:ogene Bpnsiferbph dhspgsess tusilizingdthehbumaen g omarsse datalytic
a reconbi nant vector, in particular, a reconbinant
sHBlb ZFRen Projestetor Humap @Wr?h&ganméoppdﬂaééﬁ’ﬁ@é bnaﬂowever the
regul sequence. In o ect,. the presen
Wshvintieo R ERT Qg #ioae, .$5mawonr@gav%%sysuf§@em fumor

%gfence conprising an hTERT pronoter |inked to a
SRECPEEi de sequence t hat

Disclosure of the Invention

To solve the aforementioned problems, the present inventors provide a
transcriptional regulatory sequence comprising a human telomere reverse
transcriptase (hTERT) promoter linked to a nucleotide sequence that comprises a c-
Myc binding site and/or a Spl binding site, and then constructed a recombinant
vector, in particular, a recombinant adenoviral vector that carries the transcriptional
regulatory sequence.

In one aspect, the present invention involves a transcriptional regulatory

sequence comprising an hTERT promoter linked to a nucleotide sequence that
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7 WO 2004/ 076668 PCT/ KR2004/ 000427 conpri ses one or
nore c-Myc binding sites and/or one or nore Spl

wheodiongesi t es. | n anot her aspect, the presentPCI/KR2004/000427

i nvention provides a reconbi nant vector conprising a
certain gene that is operably linked to the

transcriptional regulatory sequence. 5 In a further
aspect, the present invention provides a host cell
transformed or tranfected with the reconbinant
GEpBies opg oxmore ey biadingspecand/ernesy saeratSpil insiing sites.
provi des a pharnmaceutical copposition conprising (a)

a ther]g‘péﬂ?' EhalapRechf thee PresentafyeRions Prevides actsepmbinsnt vector

vector: and (b) a armaceut | cal | cceptabl e carrier.
oSBTy Aot §0% et m&rabfyamisﬁ torfi HBRiEPHARA] regulatory
ot hgﬁceobj ects, features and ot her advantages of the

prqélsent invention will be nore clearly understood

fromthe ' I . ANl Ne) t aken |

conj u n@t ¢ gl%ﬂv?ng %&t%ﬁ gﬁ% ?%:68%% éﬂ‘%ﬁ‘ﬁ‘& n g)trr%\’ha?fq‘g% ,ﬁoﬁetr? euﬂf"‘eﬁﬁomd or

FhFectdd SHAWE. | g@%@gﬁ%&@ sequence of an m hTERT

pronot er accor di ng an enbodi nent of a

transcgi i e t : t e .
| nvent oo e S 6y PR R enon Gy RER 3 Bharmaceutical
E@Rbdsaadn @csmﬁﬁﬁhgrl (g)ﬂb th%?éﬂiicﬁ%teffe@ﬁ‘%‘ aMlotA! o Bl RoBmbinant
dl -CW-Z, dl-TERT-Z and dI -niTERT-Z according to the
pectaeaid (H) avdairharutifdls acdépishlovarrizehemat i ¢ chart of

the replication-conpetent reconbinant 20 adenovir al
vectors Ad- AEl B19, Ad- TERT- A19 and Ad- mTERT- B19

according to the present invention, FIG 3 is a graph
BtiefDergriptibmpf the Riawiingst y of endogenous tel onerase in
various tunor cell lines and normal cell lines; FIG 4

i s a photograph showi ng expression patterns of a LacZ

gene of the 25 replication-deficient reconbi nant

adenoviheapbayecansk athar obivkisz feagiirest mmirothes rdvantageg of the present

invention will be more clearly understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:

FIG. 1 shows the nucleotide sequence of an m-hTERT promoter according to
an embodiment of a transcriptional regulatory sequence of the present invention;

FIG. 2A shows schematic chart of the replication-deficient recombinant
adenoviral vectors dI-CMV-Z, dI-TERT-Z and dI-mTERT-Z according to the present
invention;

FIG. 2B shows schematic chart of the replication-competent recombinant
adenoviral vectors Ad-AE1B19, Ad-TERT-A19 and Ad-mTERT-A19 according to the
present invention;

FIG. 3 is a graph showing relative activity of endogenous telomerase in
various tumor cell lines and normal cell lines;

FIG. 4 is a photograph showing expression patterns of a LacZ gene of the

replication-deficient recombinant adenoviral vectors dl-CMV-Z, dI-TERT-Z and dl-
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WD 2004/ 076668 PCT/ KR2004/ 000427 niTERT-Z according to

the present invention in various tunor cell |ines and
woermbesegel | 1ines; FIG 5A is a graph show nPCT/ER04H00427

of quantitative analysis of the expression patterns

of the LacZ gene of the replication-deficient

reconbi nant adenoviral vectors 5 dl-CW-Z (.),

dl - TERT-Z (o) and dl -nTERT-Z (A) according to the

present invention in tunor cell |ine(H460); FIG 5B

m3ERTof appordingvip tlep presant drvention dmvetiows uper #qHIlipeh endfnormal

the expression patterns of the LacZ gene of the

dinegat i on- defi ci ent reconbi nant adenoviral vectors

S Bl SR TRSSL e ovsin
RSB QL abe beta s & &8 afbiftef %-géﬁéé“%a” %ﬁon?%awtea,dﬁgo@ral vectors
@2@}4&6‘? %5? %33"@%2" % reg)oﬁn%‘dw%%ﬁ{k P@ dc‘(ﬁg&flg $0 flge;) p@gﬁgl Hvention
ﬂ'mﬁgﬁ& lﬁﬁ%ﬁ)% ccording to the present invention in

I'e("C33A); 15 FIG 5D is a graph show ng
resul tISICPfS %ggri%}g o\(&qng?&#ﬁ@ ﬁ? qﬁint{téﬁélgteclﬁﬁgfﬁg%ff% e)rgﬁressmn

patterns O erep I Cle

ﬁ ﬁﬁtﬁﬂﬁ@ta@@ oY bf tﬁE I éﬁ%ﬁBﬁ-deﬁéleIQch%nﬁlﬁﬁmt adenoviral vectors
-TERT-Z (0) and dl - nTER A) according to the

dlrcm&mz (W))\IRTERINZ (d))f”aﬂdLHIHﬁTEETlZ {A)nRESHMIZRS tHe predehBinvention
5E is a graph showing results of quantitative anal ysi s

iaftuibecaXidictasi®vn 20 patterns of the LacZ gene of the
replication-deficient reconbi nant adenoviral vectors

dl - CWEIB. 68)is addraplEsRbwing ogsubin df ghamitdERe-azialyAis of the expression
according to the present invention in tunor cell

DaittensHE IR LacZb@e GHhe seplicgtiapdeltiont mepmisantt aslepdviral vectors
(ﬁuant itative anal%5| s of the expression patterns of

HaViVaé 1u )y dhd EBIT-Z (@ andpiling BER b dBfacedrding te dasonrbsenhinvention
adenoviral vectors 25 dl-CwW-Z ("), dl-TERT-Z (o) and
igtumpere ine(@$34A%cor ding to the present invention in

ooyl (G0 gﬂagﬁﬁr bl Breting e 3}}% ot qﬁfnt?ﬁgf%i)lglr%ggq%egexpression
patterns of the LacZ gene of the replication-deficient recombinant adenoviral vectors
dl-CMV-Z (&), dI-TERT-Z (o) and dI-mTERT-Z (A) according to the present invention
in tumor cell line(SK-Hep1);

FIG. 5E is a graph showing results of quantitative analysis of the expression
patterns of the LacZ gene of the replication-deficient recombinant adenoviral vectors
dl-CMV-Z (m), dI-TERT-Z (0) and dl-mTERT-Z (A) according to the present invention
in tumor cell line(HepG2);

FIG. 5F is a graph showing results of quantitative analysis of the expression
patterns of the LacZ gene of the replication-deficient recombinant adenoviral vectors
dl-CMV-Z (m), dI-TERT-Z (0) and dI-mTERT-Z (A) according to the present invention
in tumor cell line (Hep3B);

FIG. 5G is a graph showing results of quantitative analysis of the expression
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9 WD 2004/ 076668 PCT/ KR2004/ 000427 patterns of the
LacZ gene of the replication-deficient reconbi nant

wa@od@aoviossal vectors dl-CW-Z (.), dl-TERT-Z (BPQT/EKRA004/000427

dl - nTERT-Z (A) according to the present invention in

tunor cell line (U343); FIG 5His a graph show ng

results of quantitative analysis of the expression 5
patterns of the LacZ gene of the replication-deficient
reconbi nant adenoviral vectors dl-CW-Z (.),

phttensrof the LopZ geve af thwaﬂmammd)eﬁe;@nbweﬁbmgmot adegoviral vectors
present invention in tunor cell line (U25 13?1 FI G

eCMY -4 ()4l ERo i (ﬁbandeﬂunTER&Z Q@Daawmdmg tpdheprepaps inyention

of the e1 essi patterns of the LacZ gene of the

IdPmOE S8 fﬁﬂe &i}%éa ent reconbi nant adenoviral vectors

2ccor dibh Fbihéagh a@&?@g?ﬁiﬁw&‘ﬁﬂaﬁ% At st ppgession

éﬂ gt ?&CZ&S{I@ of eRfh Yﬁﬁﬁ%&éﬁe%ﬁoﬁlﬁmte%%owal vectors
S 1 S S ST e

ﬁ'tuﬁ%ﬁ&ﬁ gne(ﬁpﬂ?ﬁm ding to the present invention 15

I n norma & (173 WE); FIG 5K is a graph
show ny @ 834l h$rah éﬂé@d’ﬂﬁ% by 8f &lﬁ‘ﬁ{tﬁ(ﬁiv% éﬁfaysﬁeof the expression

expression patterns of the LacZ gene of

Iﬁﬁléhlsctﬁtth@ 'ILaQEfgleﬁé Sfliherr@%%iﬂbﬂ@@ﬁm@ﬂﬁ%@&hbﬁﬂanﬁ/&%h@ﬁ%al vectors
-CW-2Z ((r)), TERT-Z (o) and dl -nTERT-Z (A)

di@MMin(G) td(lmEtmr-zr(e}samt dIAYERTHOMN) deBord@ighlthegrebent invention
line (CBHEL); 20 FIG 5L is a graph showi ng results of
iguambr tal linme(MOATYsi s of the expression patterns of

the LacZ gene of the replication-deficient reconbinant
adenovilGalSIhisetgoard shakedi@vissilt af quatititaiERnZly6B)ofahe expression
dl - nTERT-Z (A) according to the present invention in
pesterres ofdbe Lapd geng wﬁthsyeplma@nﬂwgqbigmareg@rabimasﬂml@m@iral vectors
results of quantitative anal SIS of the expression 25

Pele M- mpAIREI-449) apdl-BiER el é@mcp@rétngdﬁ thefepregdng Hivention
rﬁl‘@%b@iﬁe%qtr@)?‘fi‘#\?{ | “WTERT-2 (A) according fo the

br eser’gld %Y(els a gra,ph showing results of quantitative analysis of the expression
patterns of the LacZ gene of the replication-deficient recombinant adenoviral vectors
dl-CMV-Z (&), dI-TERT-Z (0) and dI-mTERT-Z (A) according to the present invention
in normal cell line (CBHEL);

FIG. 5L is a graph showing results of quantitative analysis of the expression
patterns of the LacZ gene of the replication-deficient recombinant adenoviral vectors
dlI-CMV-Z (m), dI-TERT-Z (0) and dI-mTERT-Z (A) according to the present invention
in normal cell line (MRC5);

FIG. 5M is a graph showing results of quantitative analysis of the expression
patterns of the LacZ gene of the replication-deficient recombinant adenoviral vectors
dl-CMV-Z (m), dI-TERT-Z (0) and dI-nTERT-Z (A) according to the present invention
in normal cell line (IMR90);
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in normal cell line (1 MR90); 10 WO 2004/ 076668
PCT/ KR2004/ 000427 FIG 5N is a graph showing results

wo@Rooguamebs t ati ve anal ysis of the expressi on paPCBEKR2003/000427

the LacZ gene of the replication-deficient reconbi nant
adenoviral vectors dl-CW-Z (”~), dl-TERT-Z (0) and

dl -mMMERT-Z (A) according to the present invention in
normal cell line (W38); 5 FIG 50 is a graph show ng
results of quantitative analysis of the expression

pat t er 3. OfN istregrapls Zhojeing redults o quagitateee snalysifedf the expression
reconbi nant adenoviral vectors dl-Cw-Z (.),

patterpsaf the L3vZ geae af Mvspimazopﬂﬁﬁ@@@bﬁeeménmt Mf:@owral vectors

ShNE e or ST g ot e B ERT Mt prbe present invention
bebrbrLeoiA@Ehls, Ad- TERT-ALS and Ad- ABLBLS

SR TN R O T
S A b T T
GIEERAR: Zr@z,tdl Tﬁﬂnz\ﬂ)f Ad d’lqﬁfﬁﬁf-? E@%@Q’A&ﬁ)ﬁ% t%%ﬁresefé invention

present vention on” tunor ce

B n oMt gemgle(gq AE1B19, 3: Ad-TERT-A19 and 4:
Ad- mrERT- A19); ?:IG 7B shows oncol ytic effect of the

repl i CRIG. @sheQRR]pRBSoA ?Q & bR E13dBO6Y tHeE}JepIY&@ibﬁfcémpetent
according to the presen invention on tunor cell line
146@binhnt Alendidit Zectdis AdE-AEERTIAIS: A&dr-EJTERElAl&@M AE1B19
4: Ad-nTERT-A19); FIG 7C shows oncol ytic effect of
adeerdimgptoi thapresent dovapdbe i vardns toinoacdll 1idé adenemial edll lines (1:
vectors according to the present invention on tunor
CcadA, 2iAPOCRIel(a] 4: SK-Hapid/5:AVIZR, 6ABI Al 1: IBIRN); 3:
Ad- TERT- A19 and 4: Ad-nTERT-A19); FIG 7D shows
oncol yFliG B fshews oncelytic reffsct oftthorerdisatien- ewmpetent recombinant
reconbl nant adengviral vectors according to th

plegeiral vepipentgoeringta thegreseat InveRtinn QiR BImay qell: hrm SK-Hepl (1:

d
el WP RIS @d—?@R@M&%@R&Am of
the r efplldcfﬁ 'SR %n‘gglt ic ef fest 8Pt%he replication-competent recombinant

adenoviral vectors according to the present invention on tumor cell line H460 (1: di-

CMV-Z, 2: Ad-AE1B19, 3: Ad-TERT-A19 and 4: Ad-mTERT-A19);

FIG. 7C shows oncolytic effect of the replication-competent recombinant
adenoviral vectors according to the present invention on tumor cell line C33A (1: dI-
CMV-Z, 2: Ad-AE1BI19, 3: Ad-TERT-A19 and 4: Ad-mTERT-A19);

FIG. 7D shows oncolytic effect of the replication-competent recombinant
adenoviral vectors according to the present invention on tumor cell line U251N (1: dl-
CMV-Z, 2: Ad-AE1BI109, 3: Ad-TERT-A19 and 4: Ad-mTERT-A19);

FIG. 7E shows oncolytic effect of the replication-competent recombinant
adenoviral vectors according to the present invention on tumor cell line A549 (1: dl-

CMV-Z, 2: Ad-AE1B19, 3: Ad-TERT-A19 and 4: Ad-mTERT-A19);

11



10

15

20

25

adenoviral vectors according to the present invention
on tunor cell line A549 (1. dl- CW-Z, 2: Ad-AE1B19,

W@ 200M76bEIRT- Al 9 and 4: Ad- nTERT- A19); 11 WO 20Rd1/8&Re@E800427

PCT/ KR2004/ 000427 FIG 7F shows oncol ytic effect of

the replication-conpetent reconbi nant adenoviral

vectors according to the present invention on tunor

cell |ine(HeLa) (1 dl - Cw-2Z, 2: Ad-AE1B19, 3:

Ad- TERT- A19 and 4: Ad-nTERT-A19); FIG 7G shows

oncol yitliGs Bt skews ohcaljidc ettt ofitthe repdicatbert- etmlpetent recombinant
reconbi nant 5 adenoviral vectors according to

gleewral weﬁt@échgrdnaﬁm therpresert 1F1V¢Iltﬁ>@(CBUt}m{01 celéi ﬂme(HeLa) (1: dl-
CW- 2, 2: Ad-AE 1 19, 3 : Ad-TERT-019 and

AHVHEERTA RIGLBIR %AdﬂiEBﬂowﬁ B 1AGmd- E&E—éé?h of the

ccor dilkt 1 SBABS SPEUSTE gL AL Mo R aRF ORI Tecombinant
SRR e AR oAng R RS G e e el (B (1: dl-
SR e o S ERTERIFE LR R0 he

0 S THE YRR SRoHTREE b ché, PaUFREborhetsnt recombinant

a“&éan Fﬁ-@eéto}sgaccoﬁ% togtﬁ\? b?:;hs@n’LQB 10?1%V‘Guﬂg)fr 8 BhEEVETS) (1: dl-

quantitative ana e oncolytic ect on

vy, sehd- AEl‘Pﬁ@%( ARPER TV £ihd £ AdhAHEREAAMY h the

replication-conpetent 15 reconbi nant adenoviTa

vect OrE[(RCHOsKEWII ohédIFhe effe@SENthd Pééﬁi@hﬂl&flcdrﬁpetent recombinant
dl -CwW-2Z, ~: Ad-AEl B 19, o: Ad-TERT-A19 and A:

A oMER LYY acdokding SBtlieSprasait dpvensibawnngmoe 2ell time@MR90) (1:
quantitative analysis of the oncolytic effect on

dle@dV -E£2 1 Ad-ARé BHAGD AJARERT-A 1D dandfde ctdenh TRRITRAT He
replication-conpetent reconbinant adenoviral vectors

accor dilty 8%ois heraphebewing revdtst dloguantitatiive @Galysis of the gocolytic
Ad- AE1B19, o: Ad-TERT-A19 and A. Ad-nTERT-A19); FIG

&ftoct endugonpell SReknbcp Bswhich isinfgeach ﬂffltha&hﬁ\réplmapwp@petent
of the oncolytic effect on tumr cell 1ine(C33A)

HRAPTE Rt @W@W@df@ﬁi%aqca g theaprpesst dxiepleR qu: d-CMV-Z, o:

IR RARTERT AL B2 A %6 16, o

Ad- TE%CNX‘% 1asne§j gf%iph sa.oxrfml%r\petsu ts 019 quantitative analysis of the oncolytic

effect on tumor cell line(H460) which is infected with the replication-competent
recombinant adenoviral vectors according to the present invention (&: dI-CMV-Z, o:
Ad-AE1B19, o: Ad-TERT-A19 and A: Ad-mTERT-A19);

FIG. 8C is a graph showing results of quantitative analysis of the oncolytic
effect on tumor cell line(C33A) which is infected with the replication-competent
recombinant adenoviral vectors according to the present invention(m: dI-CMV-Z, o:
Ad-AE1B19, o: Ad-TERT-A19 and A: Ad-mTERT-A19);

FIG. 8D is a graph showing results of quantitative analysis of the oncolytic
effect on tumor cell line(U251N) which is infected with the replication-competent

recombinant adenoviral vectors according to the present invention(w: dI-CMV-Z, o:
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25 FIG 8D is a graph showing results of quantitative
anal ysis of the oncolytic effect on tunor cell

WO 20wedBIN) which is infected with the PCT/KR2004/000427

replication-conpetent reconbi nant adenoviral vectors
according to the present invention(.: dl-CwW-2Z, *~:

12" WD 2004/ 076668 PCT/ KR2004/ 000427 Ad-AE 1 B 19, o:
Ad- TERT- A19 and A: Ad-nmTERT-A19); FIG 8E is a graph

i It f titati I [ f th
Aot B hT-ad8 Bdor AdenTERT d0R549) whi oh i s
i nf ect vg h the |i1e i cation-coppetent, reconbi nant )
adenovi ]g:hl Et/?egc? gt a@é’&’ﬂ%ﬂ Frgultook seangiadive analysis of the oncolytic
LAY S ol S B S i TR S e
t ' ' | ysi f th L yti
EeBphibhRaCbadhanl | Abnt BBt b Y ek A R IL MY 2

€ loi cat js ¢ ) N L . adenovi r al
T A S LA LSERRREIRk Fon(
dl - CWF1&. ¢F i = . : - ; . A .
ad- mrene Alop SR shoipEhestils ARkt bR St e oncolytic
effecyantirh @t AP LiABEILH) Sylbh tibenRbea! Wi iofl!
tunmor cell 1i ne(lBJgﬂwh?ch 'S 1! n?ect ed whftﬁe?fﬁél?&hog%mpetent
reepibinahi deno OIS RMrs ab@FOMBIHARS pALERAYLER onViRCAITHIV-Z, o:
according to the present inventi on?o: dl - COW-Z, "
AJ-NHBEL90: Ad-TRRITERTaftlA: Adsh FER PAIOEERT- A19); FI G
8H is a graph showing results of quantitative analysis
of theFIond6t ista graphShewirectesults ¢flminticeive anhlysis\8E3IBY oncolytic
which is infected with the replication-conpetent
¢iEachrasi femer ¢¥nbne(Bd) which ds sinfectalr oivithy the replication-competent
present invention(o: dl-CW-Z . Ad-AE 1 B 19, o:
IEgenrERgutadsngvigel recings prRiing 1o the Plegentdavénioa(myrdlgBiviv-Z, o:

E j q results of guantitative analysis of the

A %ﬁl@t Pc0: A-TERT-AR mdhisr AGEITERT-AP); MROO) whi ch i s

infect_ﬁﬁiﬁththe Leglicatioq-co etent, 20 . )

r ecorr‘o['lEi ant” BdefEPr SaPVIReCERHS dctBraiahye @galysig of .the oncolytic

558 BA Y TR s By AR e peompoten
i ' . | i cat.i on-. D t

SRR MBSl UF B PR BRI R v o

ARI282BY 0] NVENTERT- L Hdde A4 GEENT R 9).

FIG. 81 is a graph showing results of quantitative analysis of the oncolytic

effect on tumor cell line(IMR90) which is infected with the replication-competent
recombinant adenoviral vectors according to the present invention(m: dI-CMV-Z, o:
Ad-AE1B19, o: Ad-TERT-A19 and A: Ad-mTERT-A19);

FIG. 9 is a graph showing oncolytic effect of the replication-competent
recombinant adenoviral vectors according to the present invention on nude mice with
established tumors (m: PBS, o: Ad-AE1B19, o: Ad-TERT-A19 and A: Ad-mTERT-
A19);

FIGS. 10A, 10B and 10C show expression patterns of the LacZ gene of the

replication-deficient recombinant adenoviral vectors dl-CMV -Z, dI-TERT-Z and dI-
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established tunors (.: PBS, ”~: Ad-AElIB19, o:

Ad- TERT- A19 and A: Ad-niTERT- 25 A19); FIGS. 10A, 10B
wW@r@40@G6& how expressi on patterns of the LacZ PETERG04/000427

the replication-deficient reconbinant adenovira

vectors dl -CW-2Z2Z, dl-TERT-Z and dl - 13 WD 2004/ 076668

PCT/ KR2004/ 000427 mTIERT-Z according to the present

invention in various in vivo normal tissues; FIG 11A

m@%ﬁsfcie e thﬁ‘oté%?rzﬂ'}%}e%ﬁsﬁ S HsRdn %&Eﬁgﬂwﬂ%ﬁ%@
RT-Z

o esoni16- {4 St BB pRleS ﬂE“? i%%%sg'eﬂ% qerta Meglication-

&é}ﬁ‘i&t H@?@@ﬁ&ﬁ gc?%ﬁ&??% &é?:ro‘}g‘tcﬁ%f 1t ’E@RJT'Z’ aha [ 9 ERT-Z

unor a mnis ere
t
i %ﬁ‘%‘tﬂ@i’l‘é%@@ﬁ%"nﬂﬁﬁﬁ mﬁéﬁ%ﬁgﬁ*@%&f ng to the

presentid, VEDthORs IHdcE oddAekSreditt %ﬁﬁerﬁ?qﬁ" 8 Mdrafrom mice
production yields of the repllcatlo conpet ent

iheaemmyrAgN tadadeBeMdr lithv 8t RipticAfaLddidéht trecéhBinant adenoviral
present invention in the 10 tunor cell |ine HeLa (o:
VidtAEIBCYV-Z, IARTERERA atdl 8- mAERAZ a¥doRTing\iPtha peestat invention;
dl - CW- 2) ; FIG 12Bis a graph show ng viral

pr oduckIionl 2A é$ dis gmabh t shewiep virabpratuetiow mpddent the replication-
reconbi nant adenoviral vectors according to the

qomapsdent reeonebinamg rademovtitad veetorsnadcockitg td theeprBso invention in the
Ad- AE1B19, o: Ad-TERT-A19, A: Ad-nTERT-A19 and o: dl -
tuglocvpll Zine i@ (1:3AABIB1Peeund<TERT-A19, A: Ad-mTERT-A19 and m:
i munohi stochem stry for conparison of replication
HtiMVe4)si n tunor tissues of the .replication-conpetent

reco adenovi vectors
Ad- Tg%ﬁ m@%ﬁ% awaﬂﬁéhvwm vHek amsﬁﬁfgon éflqlase of he gepfication-
i nvention OWsS resu

Q )
GRS ?WZ%B@F r?ds;leoailwr NGRS acs kﬁﬁ RyEsent ggyegtipy in the

Ii%%%ﬁﬁ%fﬁl{ﬂ% Db P G R S R AR A0 and m: a1

MFRT-A 19 according to the present invention;

FIG. 13 shows results of immunohistochemistry for comparison of
replication ability in tumor tissues of the replication-competent recombinant
adenoviral vectors Ad-AE1B19, Ad-TERT-A19 and Ad-mTERT-A19 according to the
present invention;

FIG. 14 shows results of Hematoxylin-eosin staining for comparison of
toxicity to normal liver of the replication-competent recombinant adenoviral vectors
Ad-AE1B19 and : Ad-mTERT-A19 according to the present invention;

FIG. 15A is a graph showing mouse viability according to the amount of
administration of the replication-competent recombinant adenoviral vectors Ad-
AE1B19 and Ad-mTERT-A19 according to the present invention, when the adenoviral
vectors were administered intravenously;

FIG. 15B is a graph showing mouse viability according to the amount of
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FIG 15A is a graph show ng nouse viability according
to the anbunt of adm nistration of the

WO epiioo@bs on- conpet ent reconbi nant adenovi ral RETKR2@4/000427

Ad- 25 AE 1 B 19 and Ad-nTERT-A 19 according to the
present invention, when the adenoviral vectors were
adm ni stered intravenously; FIG 15B is a graph
showi ng nouse viability according to the amount of 14
2004/,076668 PCT/ KR2004/ 000427 admi nistration of
IniskisfipR o0f dhe cephratierrcompetsnbirerpmbingdnadanpuiral vectors Ad-

g

S - 1B19 and Ad- nmTERT- A19 according to the
éﬁgég%t’?‘mﬁ %%AEEBW,‘A ihassonding tadhe praseniiinvepsion.owkenihe @denoviral
adm nistered. i.ntraperitaneally; FIG 15Cis a graph
LHEA Hber%‘ﬁg’én{;?rgaﬁtﬁp?n@%ﬂ%i ng to the anount of 5

eConbl In S GaLAGTHL Gk GRev A SAEDS »gfording fg the amount of
PRARLEESY ot P 350l Soliehl FRRUeip Y “Rebhra"WEors Aa-

ARS8 éﬁfﬂ)AaldﬁERlﬂ&Q a?c@@rd!ir?g 13 tff@ glte%ﬁtéil 1§8,@€%htﬁf ag?noviral

toxicity to nor mal I ssues ~according to

oS infetd AdrhRikt@bd iﬂlﬁltﬁlﬁ@ﬂailﬁat i on- conpet ent

reconbi nant adenovira 10 vVectors Ad-AE 1 B 19 and

Ad- MTERG. A6 ASisagmetdtra}th %@w‘iﬂgetoﬁlfc?@ﬁ? tnohgéﬂec&%ﬁé%rh’ccc‘ﬁ‘aﬁ& to the

the adenoviral 'vectors were adni nistere

amoburdv eN cldsdiftistibliéa HfSEhd Seflidalioh-Ref@BERnt Ne¥SMBinant adenoviral
toxicity to normal tissues according to the anmount of

wathors At ARTB Bhamf AtheTERPIA19akt@dingaoRied Sdtent invention, when the
reconbi nant adenoviral vectors Ad-AE1B19 and
AgnofiERVeeos wereaddiimsteted itthevepowsdgnt i nventi on, when
the 15 adenoviral vectors were adm ni stered
i nt r apdf. l6RdarIphotograph shewirigstoziciiide ogrmagihissiswiconyding to the
toxicity to normal tissues according to the anount of

i ef radministration mpf ﬂ@m:@mau@mrcgm@n@ rrfecombinant adenoviral
recompi n denoviral__ vectors Ad- AE1B19 and
VG &@%MWI%%MH@CW(@% i@ thewressnt yventigne shen the

the .adenqviral vectars re adm ni stered

RN Sere 365l G rRaorea oyt ng qut the

| nventgpn r nt_inyentiaon provides g.. .

tr anscﬂ;lleip tl Iggﬁsa ﬁ pgétg)gfagb gﬁgwgg&g}élﬁgg\{e norma&f tissues according to the
amount of administration of the replication-competent recombinant adenoviral

vectors Ad-AE1B19 and Ad-mTERT-A19 according to the present invention, when the

adenoviral vectors were administered intratumorally.

Best Mode for Carryving QOut the Invention

The present invention provides a transcriptional regulatory sequence
comprising a human telomere reverse transcriptase (hTERT) promoter linked to a
nucleotide sequence that comprises one or more c-Myec binding sites and/or one or
more Spl binding sites. In one aspect, the present invention provides a

transcriptional regulatory sequence comprising an hTERT promoter linked to a
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conprising a human tel onere reverse transcriptase
(hTERT) pronoter linked to a nucleotide sequence that

W@ oimpni®&es one or nore c- Myc binding sites andPOF/K&a@4/000427

or nore Sp | binding sites. In one aspect, the

present invention provides a 25 transcriptiona

regul at ory sequence conprising an hTERT pronoter

linked to a 15 WD 2004/ 076668 PCT/ KR2004/ 000427

nucl eoti de sequence that conprises a single c-Moc

pdlentisly srquenagnihab comprisessp dinglbi mMysgbisfingssite and/or five Spl
Typically, transcriptional regul atory sequences
b%@ﬂﬁﬁ?@sall sequences regulating transcription of

genes y linked t ereto such as prompters and 5
enhan c ﬁ\&@ wegeser 1PPPF1 A hgegaderntseaiaeey | Wdicatsn alk requences

i) bosBEb 3 BB 8 L B e
IR SENE TR e NN p—
%eﬁgeﬁcre@nﬁ& e%faggal.lsé’degsu h@)n?d’tg s> G RIGS < ?&ﬁg rbdeI ?cﬂg%ent to each

resen I nv the pr esén I nven

e
FREL LAyl IR L ek Tt G008 s provie
&eﬁﬁ%pee%' SO thed BrahBiptiBJE Lo BLAFP  Rhuerke according to the present
manmal i an-deri ved TERT (tel onere” reverse

ety | ptase) pronoter, or a TERT pronoter nutated,
artificially synthesized within the range naintaining

I ts bilol thg peaentlitvaitionos@teeeablis €k h"TERTR6Mbter is a wild-type
"bi ol ogi cal functions 15 naintai ning functions range’

EERT spromogers(Sa@ & N@xi th deridt fome dyersanc ggromiei NnABadas the
Spl protein as well as RNA polynerase can bind to any
h‘Eprmmrttm andammiabim-dsrivelh JARE (@flomackucéregse transcriptase)
expression of a certain gene operably linked to the
AeRpterprp ol ERT pemaelsampitetedt mtifishdiy gemdmgized - wighin the range
bi nding site or .the Sp. 1 binding site_in the hTERT
1&?—]@%@@% ifFapiofRgiqad ;ﬂ%@as Byasobpaised - Mie tsrmsphiolegisdl fignctions
ch 20 are kt[é mtheé&rt t he ot her

el itipg 1R THESBEIEFS 10c StBle A ety cupaneageRyy protein and
%ﬁ%gﬁi?} as W\é\ﬁﬁﬁ% Bﬂ@nggasfg%ran %m%la%y 1% Sgorl otelgand, which is
capable of inducing expression of a certain gene operably linked to the TERT
promoter. For example, the endogeneous c-Myc binding site or the Sp1 binding site
in the hTERT promoter may be replaced by other c-Myc or Spl binding sites, which
are known in the art.

On the other hand, the hTERT promoter may be easily prepared by a method
known in the art, for example, by carrying out PCR using human genome as a
template with proper primers, or by using an automatic DNA synthesizér
(commercially available from the companies BioSearch, Applied Biosystems, etc.).

The “c-Myc binding site” is an oligonucleotide to which c-Myc oncogenic

protein binds, and includes a consensus sequence of cacgtg (SEQ ID NO: 2). All

known sequences to which c-Myc oncogenic protein binds may be introduced into the
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tenplate with proper priners, or by using an automatic
DNA synt hesi zer (commercially available fromthe

wa@ormpanices Bi oSear ch, Applied Bi osystens, etc.PCT/RR2000800427

"c-Myc binding site" is an oligonucleotide to which

c- Myc oncogenic protein binds, and includes a

consensus sequence of cacgtg (SEQID NGO 2). Al

known sequences to which c-M/c oncogenic protein binds

may be introduced into the 16 WO 2004/076668

pefscRRIOr Togidateyry sequsRec reoetdingae thepiesent dnyensionuedcplurality

accqrdi Lo the present invention. A plurality of
ef Rﬁéy‘bi% by SISt ‘éslg?"s“ﬁrede gl wgludgi fgh exeplgdeasscg dSEQ ID

I D. NO 3 d cat SEQ I D NO
W%ﬁ%&%&%gﬁéfﬁ%‘b b bi ndi) nS”si teris gn °
[ I ide_to.whjch | .5, [ t.ei .
bi nds. 1o ARCRR (isos SHl GowbBe.oi8” BB RLE BRIy ge g which Spl
. . All . to which Spl
SEBehis i iein o, At (RIS~ GNFRES Sl Bat £ hedBe P 0 o
o I :
B B aRnk Bk S SO B by bEdnuroduced
PS¢ RO A0kl SRS, KRR pr e enion. A
PISEDLY BY BB bBMing sHes aa8aaifeaERN R iINudR) forIYSapRy
(SEQ I D NO 9) and cccccgcecce (SEQ ID NO 10). " As
cepeck (SEQ@I M Ndves, eﬂtdégE&@mSBgSH_S NEAUEN%eagckéc BSEQ ID NO: 8),
nucl eoti de sequence used to define a famly of

sexpge (SleQ IDREO: 5, gggmbg (SEQIDAMD: Puindreet@bedc (SEQADINO: 10).
other. Each position in the consensus sequence shows

t he nuk gsad eeinpthe térmetpoasdrsys Sapancedtis & hatleotpdesietji@ite used
within the famly. 15 In the transcriptional

oedpliing teoppily e seaesncescibot ate mgt idsntived bpt mdated to each other. Each
i nyentjion, the nucleotide sequence conprising one or
PR;FEOIC D consmTIS §egyenes shavd the neleotide magfeeqgpntly found at that

bi ndi ng. si t be |inked t 5'-end 3' -end of

B Elige Y, be [1nked 10 2 STend or a3 _end o

Fange. ISRl AP HRFHETORE e present Invention,
s b ndi it

S P TR TR L08R P Bl o

ofeﬁiﬁgeﬁg?ﬁl ﬁSiete%jan g egfn%@ %Oeg 5’-%14151{1%%’9&%8& tﬂea H%ERT promoter,

I'n ronoter "w
or introduced into the hTERT promoter within the biological functions maintaining

range. However, in the present invention, the nucleotide sequence comprising a c-
Myc binding site and/or an Spl binding site is preferably linked to a 3'-end of the
hTERT promoter. On the other hand, linkage of the hTERT promoter with the
nucleotide sequence comprising a c-Myc binding site and/or an Spl binding site is
achieved by ligation at convenient restriction enzyme sites. In case that the
restriction enzyme sites are not present, a synthetic oligonucleotide adaptor or linker
is used according to a method known in the art.

Since the transcriptional regulatory sequence according to the present

invention allows a certain gene operably linked thereto to be expressed with high

17



10

15

20

25

nucl eoti de sequence conprising a c-Mc binding site
and/or an Spl binding site is achieved by |ligation at

W@ ornenieent restriction enzynme sites. I n case POEKRRIV8/000427

restriction enzyne sites are not present, a synthetic
ol i gonucl eoti de adaptor or |inker 25 is used
according to a nethod known in the art. Since the
transcriptional regulatory sequence according to the
present . invention allows a certain gene erably

ﬁfm@@ﬁy fihartemer cellspeciiip manser itwney beiaghl 1ec§170 w@ector commonly
2004/ 076668 CT/KR2004/OOO427 efficiency in a tunor

Bl assap%ﬁ‘@ref"e 1ok, Fr esanceritherapy.n eHegsph it véctorainglidesiral vectors
coJmo Yol used as a gene vehicle for cancer therapy.
Pﬁj@FhVI IY&CQE: t or |ncludes viral vectors and

.aspect.,

non-vifal vectors. fore

or esentTHVERIRGH FPO0 Gieobasorh SBBFRARFOUFa Toagmbinant vire
| |

M —

BEHACHCE r%#ﬂ::‘btlﬁ@ @%ﬁ&l@é thi1%e %ﬁgég ng Y ﬁqopé %\Cl\i%lgg binding sites

sites or ‘one nore Sp i'nding si

M&ﬁ’ort JRB GhdR 1 Q%lldlflg Qﬂédsaﬁﬂ%yeﬁ HEUENS G p’do%ap g{‘ﬁ%i sequence

l'inked to a ge requrre or viral rep I catl

¥ bperabl@dinkled | © algHneOodyaRel ifht Qirhl Féiﬂlcé‘t%ﬂ S Ple QﬁﬁWEctor is

cells, replicates itself in a cancer cell-specific

imeoteded iarotuenderdellalol iokhall cllk, Uﬂégﬁceﬁ@ﬂ fiselfint & chicgh cell specific
efficiency. In addition, in anot aspect, the

mamse dnd avertuhilp mmrtﬁmod edllsavitiehighteffidaicyvi Takdde6hah another
with a transcriptional regulatory sequence conprising
et TERE prowot envéitiveeprovides mucdconiimat Semaleneetor with a
that conprises one or nore c-Mc binding sites and/ or
isansciptionsbregidptory tseqetinng enessingnaer ETERThpromoter linked to a
transcriptional regulatory sequence is operably 15

nyclgeside sequenee dhad somises pam ey armss civac \binding widest and/or one or
i ncl repli.cation-deficient and

Pa PR $J g%ﬂém%c%ﬁ?ﬁew ﬁlfelfbg’f%tm%f:’tllétﬂo% rwlatﬂlfyr Fduensg is operably

ol RGOS TePlerier od B ALIHE 1P§Pd%ﬁ¢repla9aﬂﬁa;ﬂeﬁcwnt and
SRS ORE i oo R L
tﬁg\ﬁ/’eédl %ﬁ%rggetti&&gﬂg&ﬁﬂg)mﬁﬁcﬁ IV%@[%H‘ glalyé%at X% ! o exiéressing the

Ive ‘an unor effec |sp

E¥aButd ﬁal’?‘sfggﬁ‘?fséec@ﬂcatﬂgt f fﬂerﬁh& eo%hh cafy Q&tﬁa@g the replication-

expr essi on of t her
competent recombinant viral vector may have an additive antitumor effect by

displaying cytolytic effects by both viral replication and expression of the therapeutic
transgene. In a further aspect, the present invention provides a recombinant non-
viral vector comprising a transcriptional regulatory sequence comprising an hTERT
promoter linked to a nucleotide sequence that comprises one or more c-Myc binding
sites and/or one or more Spl binding sites, wherein the transcriptional regulatory
sequence is operably linked to a therapeutic transgene. After being introduced into
tumor cells or normal cells, the non-viral vector may treat cancer by expressing the

therapeutic transgene specifically in the tumor cells.

18



10

15

20

25

transgene. In a further aspect, the present invention
provi des a reconbi nant non- viral vector conprising a

w0 ca@asTaobpt i onal regul atory sequence conpri Si NBCEHER2004/000427

hTERT pronoter |inked to a nucl eotide sequence that

conprises one or nore c-Myc binding sites and/or one

or nore Sp | binding sites, wherein the

transcriptional regulatory 25 sequence is operably

linked to a therapeutic transgene. After being.

i nt r od&e&sed karein, thereum Ceirns is userbintrarhangeably withe ‘viral vector”,

grgg-vi ral vector may treat cancer by expressing the o
reigre ie ABY oF thesepligatedpiaraellilan ppapsites hawingtnenprotedepynshesizing

18 WD 2004/ 076668 PCT/ KR2004/ 000427  As_used herein,

PTHEReT e gnetAting gnechanifia e g The, visal geaprge ALRNAerNA suprgpnded by a

AR L M
SR FEHRGSTP! B 8T AR, JRGe RbURPIREE b
S} HEReCATREASHORE, BEOTAR® oS STRLE o BFafiitic. o

fefif | 48&nGzAt: ks> dhABdesPAlMRUL VifllsBE (or ggimer viruses) that are

pi cornoviridiae, herpesviridiae, poxviri

ERBREMED bl Bl BhieaboitaNg tb@haGequbiifes deBvBA from one or more

"reconbi nant virus" includes chineric viruses (or

VirllstsubBhed/ (Fel§ 6641, Naddre Bi®ecHBBIbey183®66R70y. enpl oyi ng

correspondi ng codi ng sequences derived from one or

more Vhe tesmsmohypes védter'g ae sl hereidatafe® to all vectors commonly

Bi ot echnol ogy 15, 866-870). 10 The term "non-viral

wsedtinrgene aberape axbapt donther &besmserttioned virdee¢adors. Such non-viral

commonly used in gene therapy except for the

efctnreise ax¢roplifteds byak wesictsorod. pl8srohisncapabler af beirar tegpressed in

is exenplified by a variety of plasm ds capabl e of
@tisepleandelipdsameeukar yotic cells and |i posone. The

term”gperably |inked", as used herein, refers to a.

| i nkagElfofterm 5 opsraph et dets s Befde eein, mefgrs to a linkage of

SRRLBRGe Dl B Mol TR o et o eguence i
“5PuBb BRRVE, SR, 0%, P B F b S RS R B notrr
FERFRE Sl BosseP B AR BTG FeBP B TSR B bdsauence

operably linked to a coding sequence if it affects the transcription of the coding

sequence.

The term “genes required for viral replication”, as used herein, refers to all
genes comprising viral genome, which are classified into “early genes” and “late
genes”. The early genes are viral genes that start to be expressed at the early phase
of the viral proliferation up to replication of the viral genome taking place, and are
involved in the replication of the viral genome. Among the early genes, some are
transcribed to RNA molecules by using the host system, whereas others are not
transcribed if some early gene products have not been produced in advance. As

described above, gradual information expression occurs in the early genes, and, in
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20 The term "genes required for viral replication", as
used herein, refers to all genes conprising viral

w@emaimoestvhi ch are classified into "early geneBCT/ERRA004/000427

"l ate genes". The early genes are viral genes that
start to be expressed at the early phase of the viral
proliferation up to replication of the viral genone
taking place, and are involved in the replication of
enone., the early genes, sone are 25

th i ral n

DRERYEF et TORIr DY B FES TR Apsnariaieheativodhe fastiomare also
BB aes” HeLDe A bedhe b dSEGTer iR asEs Thohgre Sxptessed afer
fESBEL NS RO b iontl R are MR s Dintie ot Bt gell T Tote genes
TR IR A0RI2T, BT SRt roiges ransoribed by

ost enzynes | mmedi a & infection are al so

cal | edrh @y eﬂfek%;eﬂﬁ@ qga"nggeyge, .l:lér"tug?cg %@feﬁ%arrei?r\s/ 1}?) ?aljalnucleotide

genes that are expresse ter repliica n

SR exPresiibh oREAHIREANRY VLI L SrodiERGhera elﬂf&tseté't;e%%! ! The term

The | ate genes determne the structure of ©

BBMPLARE RISk clRleIN®ut 65 Mot! REfiRACH, ﬁnﬁ({rag%)%?&%r’ genes,

as used herein, refers to a nucleotide “sequen

ehoprokiiel gehepbytoRinghodnd, bktiE¥nicC BédeS, BYBRMEE enes, cytostatic genes,
therapeutic effects. The term therapeutic transgene

apoptotid gsnestant] anti-anglogkhigigkedd. t 0, tundr suppressor
genes, chenoki ne gene, cytokine gene, antigenic
genes, They teomo%tiimog esnpressoy tgese Atdscusgd nesein, agfetiot 4 Gucleotide
genes and anti-angi ogeni ¢ genes. 10 The tern "tunor
sappices digr expaession af widd imer &irget cadf éy sapablen of suppressing the
nuc) eoti de sequence, the expression of which in a
ReQpigalic plmptyps O dphising apppiosispr Bxamplgs phihe twmopsiwptdssor genes
lgsg ot égee or.in ui;i ng apoptosis. Exanpl es of the tunor
ﬁ’Eﬂ% ragiited the SESSEA Ipventine ipplade pe gerte, Rbegene, APC gene,
seht nventi j ncl ude 3 gene, ene, APC gene,
B e R ke, BERD-Thsrtn, Wiyl aens vrtnstiisheia zene
LnQb ( al ., Nature, 1987, . ) )
G5h B MRS T 882 MER ot S wbRyBuGH s col protein
fj LD et G t t %C?j Pat.. . 5,783, 6
(%ei Sted %ﬁcﬂgﬁ)rﬁ gg\rl (g'i %2%73&6? letgegﬁg,co WIQOIB@?@,&C) gene,
Wifide-g RESPRIAL Y6 ] Y r
e, N Y e o e Db Rl BP R gcne hat
iaCat Bibmosord 8h213C(Chent998 a1, UPfoc. Nat’l. Acad. Sci., 1998, USA
95,3042-3047), MTS1 gene, CDK4 gene, NF-1 gene, NF-2 gene and VHL gene,

The term “antigenic genes™, as used herein, refers to a nucleotide sequence,
the expression of which in a target cell results in the production of a cell surface
antigenic protein capable of recognition by the immune system. Examples of the
antigenic genes include carcinoembryonic antigen (CEA), prostate specific antigen
(PSA), a-feto protein (AFP), p53 (Levine, A. International Pat. Publication No.
W094/02167). In order to facilitate immune recognition, the antigenic gene may be
fused to the MHC class I antigen.

The term “cytotoxic gene”, as used herein, refers to a nucleotide sequence, the
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95, 3042-3047), MIS1 gene, CDK4 gene, NF-1 gene, NF-2
gene and VHL gene. 20 The term "antigeni c genes", as

wais@d/ohesei n, refers to a nucl eoti de sequence, PCT/R&2004/000427

expression of which in a target cell results in the

production of a cell surface antigenic protein

capabl e of recognition by the i nmune system Exanples

of the antigenic genes include carcinoenbryonic

antigen (CEA), prostate specific antigen (PSA), )

SEPTEsPIR oY RIFI T e progies e exie affecta. Exaraplenaf the satotoxic genes

Pai. Pubiigation No. 25 \W94/02167). In order, to . )

felade; ugtegtideicavenses cgorling Sreudomenan exqerincrigia fexipagiphtheria

?e. fug@? to the MHC class | antigen. The term

WRGP0 B Sene”, as used herein, refers to a

nucl eoti de seguenc the 20 2004/076668 .

PCTI KROBOFPBOCHD et e e B TR A quglgptide sequence, the
S i.c ef fe npl.es. of .t he..cyt ot 0xi ¢

B bR el gu SRR ! ™ omples of the

Bsey . AT - i0i . i D : oxin. _

R 2R TGRS ek sk b, (SIE IR B0k QBLIY, 27 R

AR protdielogles V%ﬁ’esaerﬁHanE%gcﬁﬁ-dﬁgﬂﬂgﬂt‘:ﬁna%hﬂﬁbﬁom such as pl6,
expressi on of ich in a’céell produces an arrest in

b I8l indCy DI, Qrrohasrpdse Spaifid MBmebIOEGAKDY GefE MR Sernational Pat.
I nclude, but are not limted to, p2l, retinoblastona
Bebliatib RoROVODUA 6050 sdoWeI6/W386). genes encodi ng
cyclin-dependent kinase inhibitors such as pl6, pl5,

p18 anthetan “gytokink gane’eas usqdwirdih Crefasraod auclésti¥)sequence, the
gene (International Pat. Publication Nos. W97/ 16459
exdess®as/f30Ees jn a tall Phelucer ancytoinek Enamples of theasytaldss include
herein, refers to a nucleotide sequence, the

EBLSEs imerlokingHesnecialyalled) TL-Br Sdde dk-12, Eytlokilnd? and IL-20),
Exanpl es of the cytokines include GW CSF

IfREESEOTE Wi T ind o Saktyas) (especially, ipterferon) p=2b), pud Fasions such as

JL-%O’ I -1g and IL-20), interferon a, 1 and y

%%@% pecially, interferon a-2b), and fusions

such interfergn a-2as1. 15 The .term "chenoki ne

gene", es{eﬂge 8£%&3?‘?1 genees iy usedfiereipy ‘iﬁ’gﬁs &t @ group of structurally
tural l I | ow-l ecul ar i ght .cytoki nes ., .

%ieagéfigttéd Sol%g%l%ﬁe.s%%%% n%y"%‘lfl%sg eﬁf?lclb?,ted. e rﬁﬁuéc Erer mitogenic,

é}ﬁfﬂoﬂ%%?ﬁ%ﬁ%ﬁ& A8Sitiel NN SeRelolRIY LY GRE LAMISs of 70 1o

protelns o
100 amino acid residues that share four conserved cysteine residues. These proteins

can be sorted into two groups based on the spacing of the two amino-terminal cysteine
residues. In the first group, the two cysteine residues are separated by a single residue
(Cys-x-Cys), while in the second group, they are adjacent (Cys-Cys). Examples of
proteins belonging to the ‘Cys-x-Cys’ chemokine group include, but are not limited to,
platelet factor 4 (PF4), platelet basic protein (PBP), interleukin-8 (IL-8), melanoma
growth stimulatory activity protein (MGSA), macrophage inflammatory protein 2
(MIP-2), mouse Mig (m119), chicken 9E3 (or pCEF-4), pig alveolar macrophage
chemotactic factors I and I (AMCF-I and -II), pre-B cell growth stimulating factor

(PBSF) and IP10. Examples of proteins belonging to the ‘Cys-Cys’ group include,

21



10

15

20

25

100 am no acid residues that share four conserved
cysteine residues. These proteins can be sorted into

wo mp4greeps based on the spacing of the two  PCT/KR2004/000427

am no-term nal cysteine 20 residues. In the first
group, the two cysteine residues are separated by a
single residue (Cys-x-Cys), while in the second
group, they are adjacent (Cys Cys). Exanpl es of

Brotel bel nglng to the s-X- Cys' chenoki ne group

WA H%tsh TQr BORRRYLY ‘?}}?moé@tlﬁ @rote@ MCRB11) fraenasiyteshemotactic
PF4% M@f);het basic protein (PBP), interleukin-8
f"i"ﬁel 52 oHAnO I e aGtimaraEBt § (MUR-3). myongerte chamotactic
fzm %(Wyl@%ml?ﬁgl?ﬁ tor Ur rOt i 2 25 505’,' rr)lacr0phage
[ t t f
%E&’zﬁ%gﬂ%%‘ée?f%gﬁéﬁ B%e}%%gih%w E‘é:iiq%rﬁ-am Pivgein kot GYIP-1),
&E&%ﬁﬁngﬂéﬁa&mﬁ@{% %R @&IP\%SQ)ZSLE eI OnH am%‘lattgrytpt%gtein 3B

group |

@ﬁl’v/ KR20QALANA427 (E]?e} % (%Nag mnocaiﬁnéﬁ% RS (vip-a),

chenot’acti c protel n

&ﬂﬁ@bphdgeanﬂ%a@ry p?&@iﬁoﬂ’(ﬁm-@?nplt) agd | %'SZ% §ps1lon (p500),

MCP-3), nonocyte chenptactic “protein
thipmue mhd@&tmﬂid@ﬂé’gﬁlh&ﬂ%b@ﬁﬁkﬁkWT'ﬁﬁ(CN e%téx119)l-309 human protein
macrophage inflammatory protein 1(3 ( 1(3),
HECr UPICAL2, hunhdnaproriH¢C, ahé mulsefpl(oltéﬂ?dm) 5
macr ophage inflammatory protein 3(x (M P-3a),
mecr opHzegern fiplosapoptotic weips " pteiised BOrein, Mbfers36 A)nucleotide sequence,
chenokine (ELC), macrophage inflammtory protein 4
thy/FxRIggsion ofeekich hesglis inthe arngranomyd pelb tesith oBtheMeR- SExamples of
D78(3, RANTES, SIS-epsilon (p500), thynmus and
%Pr%%liqpa?ﬁwr@g@ﬁ lalt:huée @%@quveru(s TARCR3- 18 lagierived £8R9Ad2 and

%ﬂ otejn NCC: 2, human _protein HCC-3, and
& 54%‘9&% 5% % (qotivetl dfrom" b -adgeptions 164 gonse'Fas ligand,

ﬁre:f gefers to nucl eoti de sequence, the
@\i% Al B2 Ba% T gL€han gF%FSt%O%%@%S@ﬁWéd cel |

death Ies af the oapo otic .
genes i nc kl]rg‘ arglsangé%gé: vEFls: PAd Segshoreing Kg%ﬂse 9 \Regucleotide

sfe{ll%ﬁb@‘dém E’)gpreég‘ﬂﬁl) o’ gﬁr}gydl{slzas ﬁ%‘i ée%ﬁgc}éllﬁ%r_seé%gon of anti-

om Ad enOV|rus gene,

aﬁ?ﬁ%&me PRRtpat h%l—&%fb%%nes?sn G, G462 S0 GREO %glgﬁlglal’? p?xﬁuebltors of

he term "anti -andi ogeni c gene", as us ere

viaSfuldr enli@thalid) e watfhdr imwg&%ﬁ as t-[li@ 2 B4E S8 1OR Sc:1. USA,
which results in the extracel lular secretlon of "ant’i -
1998, 95,8795-8800), and endostatin.

As described above, the transcriptional regulatory sequence according to the
present invention may be introduced into a viral vector or a non-viral vector, which are
commonly used as a gene vehicle. However, an adenoviral vector is recognized as a
suitable gene vehicle, and, practically, has been increasingly used. For this reason, the
transcriptional regulatory sequence according to the present invention is suitable to be
introduced into an adenoviral vector. Therefore, the present invention provides a

recombinant adenoviral vector with a transcriptional regulatory sequence comprising

an hTERT promoter linked to a nucleotide sequence that comprises one or more c-
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angi ogeni c factors. Anti-angi ogenesis factors include
angi ostatin, inhibitors of vascular endotheli al

w@e@aapheebact or (VEGF) such as Tie 2 (Proc. NatPCT/KRe@d/000427

Sci. USA, 1998, 95,8795-8800), and endostatin. 20 As
descri bed above, the transcriptional regulatory

sequence according to the present invention may be
introduced into a viral vector or a non-viral vector,

which are .commpnly used as a gene vehicle. However,
Myclediogisitss andier pre psmose Sphibauting sites, whereim thestrepserptional
vehicle, and, practi a&l ,. has_been j ncreasingly used.
Festlalony Sequence (5 onefably 1P%‘?ﬁ’st€rai tHeTApFIRIC tFaBseR8: or v

S SR b BRI LN O e, e
EE B - Badh i e R EP g H o r B e o conserved,

t . k Si N0: T t -
RO’ B5 AR B0 R B! ST SR By gging the
G &lls22 A, %ﬂ@?érgiﬁﬁeg)ﬁcggﬂ-&%%%ﬁ“ Q004201 Mﬁ)r” refers to an
bi ndi ng sites and/or one or nore Sp B ndi ng sites,

W00l V&%ort BABRAT dPELREAssentia BV | BEQFNM P&%?ﬁgﬁ%dg? r%specially,

operably linked to a Therapeutic transgene.

rdgefbd aathearlo PYRASE 8NInf@MPAOV ThakrepIREHM-defi@entUfRAoviral vector
herein, refers to an adenoviral vector in which genes

maigntconipriges @ qhiérapeliticofransgphd 6 Ny BER GROSEDY fpresding the
and may treat cancer by being replicated in tunor
thetdpsutan draesgent uial tuyndei ¢dlisngHoleven rnasr deetibsd aBbeg), the present
the term "replication-deficient adenoviral vector”
mateiion woludes a attehwedtoradomeising a dergteatc efanggene ss well as being
essentially required for replication, especially,
reeleatioadcompetant eakhay ishdsethsf prestricispenificafiom, the “replication-
replication-deficient adenoviral vector mainly .

It sedengvirle vageT itelers 4R s eirelieatipnrdsficiont apdesayicalr vector

by expressing the 10 therapeutic transgene in tunor

E‘éf’}‘@. aﬁﬁ%ﬁ%ﬁ Oﬁi&e ALV IIBLYFCHB SOWPTISME ajh@igpeitic transgene.
e A e R M e
PR SRR s Wik o PR Rlcporvigre.  The
B, opachRuTIR0 o BT SRR 8y i, GOkaGRRR i, eenus

R4 RN 50 S e,
porcine, murine and simian adenovirus subgenera. In particular, human adenoviruses
include the A-F subgenera as well as the individual serotypes thereof. The A-F
subgenera include, but are not limited to, human adenovirus types 1, 2, 3, 4, 4a, 5, 6, 7,
8,9, 10, 11 (Ad 11A and Ad 11P), 12, 13, 14, 15, 16, 17, 18, 19, 19a, 20, 21, 22, 23,
24,125,726, 27, 28, 29, 30, 31, 32, 33, 34, 34a, 35, 35p, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45,46,47,48 and 91. In a desirable aspect of the present invention, the adenovirus is
derived from a human adenovirus of serotype 2 or 5.

The adenoviral genome slightly differs according to adenoviral serotypes, but

is typically composed of early genes of E1A, E1B, E2, E3 and E4 and late genes of L1,
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i nt erchangeably used, and refer to viruses bel ongi ng
to the genus Adenoviridae. The term "Adenoviridae"

WO 2doa%66®!| | ectively to ani mal adenoviruses of PCTYER2004/000427

genus Mastadenovirus including, but not limted to,
human, bovi ne, ovine, equine, canine, porcine, mnmurine
and sim an adenovirus subgenera. In particular, human
adenoviruses 20 include the A-F subgenera as well as
Lhe | ndj vi dual serotypes thereof. The A-F subgenera

Achiidet angibo ar la the early gencadhe &1Angargns exiuewsed piier to other viral
0, 11 (Ad 11A

.1, 2 3, 4 4a, .5 6, 7, 8 9. 1
LB ity e St 130 b o B s o
%%ﬂscéﬁ%orizag gegu%?{y%%éorzaggléz gsger%%ély%’ggplgeglfo? %;Qrgsi@pso% ’4)’ther early
46y 47, 48 I desi.rabl t .of th
S8 5t 15 B shBESTR, B SoBBBER b B Mty e
for IQIHQP]BS ?geﬁ??%;cfo ??r?if ev%ﬁ&gﬁc%?e dé tooliooggggﬂﬁlﬁ%%gﬁovﬂﬂ Iprotein is

genone ers ac I'ng

SREALY B8S thd %nsﬂoé 35%’1 gal(tjé: %&ﬁ% M?&%CH ts SR ih% 1(%/%@2 from the

of E1A, EIB, EZ, e genes of
MR1I04THS GERS: 1 %f@?ﬁ@@ﬁf ﬁ@ﬁde%ére_séigm Idads td-fhg%kL&p{egsion of

In the early genes, the E1A gene 1s expressed prior

Witdl€hiteVichad and) @RBEpldidTBRICRING ! of Fiblefl sptithedls MMRELERY The B4
(0-2 hrs). E1A protein serves as a transcriptional

geng chaddes yeeral tt@hs@ipdons peshRent | aihk Ypérefidiig dran@k (ORFs) 3 and
expression of other early genes. The deletion of the

o Athgdivetramsstiptional nnih mcprasel atuimifatioh dfendgoPiattidissriptional unit
needed 5 for viral DNA replication, and eventually

mEMss by birslifigita ther EIBHEKD i roteirEamR] reoF2F-1/DR-1 heterodimer. In
essential for the transport of |ate gene nRNA

¢ap@ AL bearpigslesions inebatly prnteins pf the B4 ORBsicirelis, miTast viruses form

efect jn expression of E1B g)étgressi on leads to the
Iélé%és XISk cgstidisicaey less ithan |18t ethate b svildhape dwp| Ehe late genes

e basL G LY REAG RSB P QR e

o TR e Pl gy v
1Pl 3B R R DR e i o
SRRl RETEIIRG SRR D S PP ok ik o o

Ricfdotitie REYuchES $hat RB8MpLSeLordd 8t nfdhe \é’li\l/[g% %Yrﬁgng\e’ Eﬁééi’findm}eone or

late genes including L1, L2, L3, L ncode
BbfeUSH UbRiNR Gieg] Waerein MLaRANEdiptional regulatory sequence is operably

linked to one or more genes of early genes and late genes of adenovirus. In
particular, among the early and late genes, since the early genes are involved in
replication of viral genome, in a preferred aspect, the present invention provides an
adenoviral vector with a transcriptional regulatory sequence comprising an hTERT
promoter linked to a nucleotide sequence that comprises one or more c-Myc binding
sites and/or one or more Spl binding sites, wherein the transcriptional regulatory
sequence is operably linked to one or more genes of early genes of adenovirus.

Among the early genes, in particular, the E1A gene serves as a transcriptional factor
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15 Both early and | ate genes are required for
effective replication of adenovirus. Therefore, in an

W@penta668 he present invention includes an adePCUKR2004/000427

vector with a transcriptional regulatory sequence
conprising an hTERT pronoter linked to a nucleotide
sequence that conprises one or nore c-M/c binding

sites and/or one or nore Spl binding sites, wherein

the transcriptional requlatory sequence is operably 20
fndygiag cxpregyien gf othsy @r%é@é@s a1 is Hrusyheymestimpattantelement in the

enes gf adenoviyus, In _particular, anmong the early .
g‘ﬁ ¥ qbcaﬂ%es, Jfé?fﬁf%eat fee eRresapt GRERlioN PToNiFss v drécambinant

AL RSP soB, oL aSRE g e
M R I B PR TGE SR SUY i
. i - i ' 5 si.t

L08R (008 B SRR BRI U8, B3l it estr

;fle_rqﬁ&?&ri'b Qf)ér%‘l@llirﬂ(@@ W af chelllovi‘?l?sqggg %}@/né.s oper abl 'y

i'nked to one“or nore genes 0 genes of

adenovitidifecomBIRRL addi8vEAT Ve¥tod %Bigxz)gilsf.n the &ltahg%ﬁ)%\%alt RBulatory

E1A gene serves as a transcripti act or

200610 HpERBIyIGIHRE @%@?g@%ﬁﬁ& fdr e edviva] @bﬁ&ﬁﬁﬁﬂt RBoRing to the

ot her viral genes an us the nost inportan

presame idvehtion Beintrotueld in@pluioatceitnharbbieieicdsBerad getivated in the
present invention provides a reconbinant adenoviral

messnoe ofithd ceMic amsoprbiein onadle Bplwrattinl prolHferaeRCieself with high

conprising an hTERT pronoter linked to a nucleotide

e gigneicand: dvantuglyrpilisglstuore cells. min eomtrasy ¢n basedif being introduced

sites and/or one or nore Sp | binding sites, wherein

infrenqrmgheells; B admagvirad yedter is ryrelyseagaleln of praliferptingbhd thus does

linked to an adenovirus E1A gene. The reconbi nant

i eHeskitharogt €4l conpri sing the transcriptional

regul a[tor sequence o e,rabI%/ Jinked to a gene , .

r equi r8d PO PLHEHEY ATRSPt IPEIVEE I d GRombESRIAYsEO iRl vReor having

I t dnyention is.introduced into tunor, .cells )

REFREHY ot 1B EPn cBus By 2} Gl YT BSu el vector
C: g 0 t.@ r th pl of i, proliferates

105 MBI EPELE ISP, She iCFo3h o FBBHERG wlah WSS poren
. cal-l- ! e | \ i i ed

YRS bor, LTpSOR 850 L0 RR8n AR D DERRIHS Mo s

;ﬁ%;ﬁ%g,: E{;‘g{ﬁr‘g_éﬁl’ in§ QFl ds"BhARthe! HoptARCRIuAA bRbES G tdh& cells.
Also, the functional similarity between E1B-19 kDa and Bcl-2 is found in that both
suppress apoptosis induced by the removal of growth factor, radiotherapy or antitumor
agents. Therefore, an E1B-19kD gene-deleted recombinant adenovirus has excellent
tumor cell-killing effect and a spread oncolytic effect to surrounding tumor cells, by
inducing cell lysis by viral proliferation as well as apoptosis in adenovirus-infected
cells. Thus, due to its high-efficiency proliferation in a tumor cell-specific manner,
the recombinant adenoviral vector may be more effective in killing selectively tumor

cells.

In addition to having the tumor cell-killing effect by adenoviral proliferation,
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In a nore preferred aspect involved in a reconbi nant
adenoviral vector having 15 the effect of killing

wo om7ees | s by viral replication, a reconbi naPCT/KR2004/000427

adenoviral vector having a deletion in E1B-19kD gene
IS used. E1B-19kDa protein, which is a potent
apoptosis inhibitor, is known to inhibit apoptosis
nedi ated by the adenovirus early gene product, E1A
oteln s well as inhibiting apoptosis induced by
gﬁsﬂdﬁﬂ("ﬂ Fetpley treaw%er bneaRying tei tbﬁrapetmcnﬁrmgmwby a gene
ggtmeen E1B- 1?6tga Bcl-2 is found in that baot h 20
apine %méwp an eEpreyed e tw@%%ll ofl hgefwenthe present

act.or, ts, Therefore,

her apy. n r
%We‘?% 9 Ii@‘kfﬁeﬁ Arige 18?13&%?’@_@ Vﬁ“atﬂlt e%H@‘PStCHQ“ﬁ%?é regulatory
%ﬁ@@w Bl 0o B g»tc'ﬁa £ e B0 AT Sequence tha
§e§ g)n‘éeAr mlc)jl)ésé M}QV 1¥1d L gllndfo qu%tglo?'?rﬁgr% @ﬁté n?lsbng sites,

p tosi s I n adenovitus-in

WwhérelH 8- ﬁ'%rl{s'cﬁ dHay r@é&égbff& LOR nig ?‘F%n%b"l'ggfnked ito a therapeutic

cel | - speci nner eco enovira

tY@cbee. MBbheBeAPERIcEdRE AV e'xgregéédl \Mﬁlg hfg%' eﬁfﬁt:éc\ﬂfeép\émﬁcally in

tunor cells. In addition to Vi n

e dr ckiild bvhﬁ@aﬁlﬁeﬁ%}no ab@@'@f‘@é{h%@i r@is@&i i ﬁ&ﬁ{a'l eélls aR®thus does
WD 2004/ 076668 004/ 0004 t he adenovi ral

e dinoe cymtoxidigalr skierdletshy neandleng a therapeutic

transgene by a gene cloning technique and being then

expr esBedE] or EBigene aftthe aderibhznegarnee it epigillgsiitted and replaced
i nvention provides a reconbi nant adenoviral vector

b @ Kherapeusin doansgemie onBherefoge | the presentsingergivneprovidps iasieplication-
an hTERT pronoter |inked to a nucl eoti de sequence that
d&'?ﬁ@t?ﬁb rrP"s%%blm @enmraé oy cedmpréting thé tiemseriptioonl gegilatory

nor e, Sp ng sites wherein the
Steﬂ‘éﬁ‘%”é’é rﬂil%tl? eﬂ%ﬁﬂ g‘gﬂeéﬁ% pyherapryéis deanpeens deirediopd [in pleed of the

e frﬁls.ﬁr%%%}%ﬂwag%‘&%i§E$B€§fr'p§,héa%%2%gﬁgém due
t§ girnlhg?lv‘@er eg %hebﬁjd g ehgs%a bai Ifg%g]%albel ? P e 1?12? ttlligzg‘b}umor by
e?hpe% géftﬁg ttﬁeﬂaﬁetﬂ%r Hglllsg&% yg?ﬂc%‘%@é’}g é%e%rg%heén e&, tlge present

novi rus" genone

8eBRR iy e SR o PRI RO By Smpin

present 1 nventi on provi

m@qwﬁﬁ&ﬁkﬁﬂinaﬁqggiﬂé&bf}ﬁlsecﬁ%EQ Mh&OTPob&BY (ilifed to a therapeutic
transcriptional regul at or

transgene introduced in place of the adenovirus E3 gene. This recombinant
adenoviral vector is capable of replicating and thus has an additive antitumor effect
by displaying cytolytic effects by both viral replication and expression of the
therapeutic transgene. However, since adenoviruses having deletions in both E1 and
E3 genes has gene transfer efficiency greatly higher than other vectors and expresses
transgenes in a broad spectrum of cell types, in a preferred aspect, an adenovirus is an
E1/BE3-deleted replication-incompetent adenovirus. Therefore, the present invention

provides an EI1/E3-deleted recombinant adenoviral vector comprising the

transcriptional regulatory sequence that is operably linked to a therapeutic transgene
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sequence that is operably linked to a therapeutic
transgene i ntroduced in place of the adenovirus El

w@eme/076b8 s reconbi nant adenoviral vector is PCI/KR2004/000427

replication-deficient due 15 to the deletion of the E
gene essential for viral replication, and may treat
tunor by "expressing the therapeutic transgene. In
addi tion, in another aspect, the present invention
provi des, a repllcatlon conpet ent reconbi nant
Hﬁ@ﬁ&?ﬁdrlﬁlplﬁfécﬁ dhe @dﬁﬁ‘ﬁYliﬂsﬂ LA ge®e transcriptional
r egul at sequence that. is_ operably linked to a
t her apef gpar@ F%§§’é%€l}twp%éﬁ‘@ 1Rt yleglors en & lpsge scale, each

FEEpgat Qgﬁragﬁ‘@ﬁ%fbe @%pflec "ﬁ&”%%wﬁ kb &elhn Therefore, the
L LY S P A R —
%ﬁ veb!&?.r aﬂ?éjé e‘ferferdalgétﬁgc!se or ﬁpavﬁ%gﬁl%%i%ﬁl o%glh dvecE)g 15t8nael§ost cell

enovi ruses navl ng 1ons 1 n

PRRidgeTs: td &N AL ﬁ%%%a&r ec?aﬁlgﬁéc@ r £ éﬁ\éé& %th?atnh $hediated

vectors an presses transgenes I n a Spéec
BhnsEtibn ! W?ﬁ%iveétfbna RS oREREn2S PRhic ApiRdBARNES YUSrahstection,
an 25 El/E3-del et ed repllcatlon I nconpet %
agetrupotation; tramsdnedc, @craf)@%a@ﬁ@sgﬂhsﬁd”ﬂl%ﬁil&ﬁn RHAMFEESH. On
an El/E3-del eted reconbi nant adenoviral vector
the et hamdy thdisost telbinag be pilécdstbdepetditl oh did/resQABIRRGS ectors, and
that is operably linked to a therapeutic transgene 26
WBir21016 46§ 1686 BreRAGIWVKRR @244000427 i ntroduced in pl ace
of the adenovirus El A gene. To prepare the
af or enlanthieopresent dovertionantrev@ubioast adenavirar geetarcsl groduced by
each reconbi nant vector should be introduced into a
Qstragiing abwitlecector camuing fdraascriptionalmegsletory senpentd amprising
&ﬂow des a host, cell transformed or transfected with
RIERE gwemates dinked fq anucletidsr seqrenceghati mmsisesre chdis binding
f.or the oduction of fhe vector_ jinto a host cell
TiifcPLAR, §R“10§) r&ﬁ%ﬁﬂ@» %%m&qajﬁw rﬁﬁ%blﬁameadqnam%ekaﬁ@m through
dext ran nedi at E%ﬂ’e nsfe nsve ti

*%ﬁ“&%%%‘%ﬁ%&f?f%‘?%ﬂat&% i J-Fe&'?cé? d EFiloypetor, and
FLSFHBREhd PTEARA T ER RS g o
hand, ﬁﬁa%ﬁt l lfOIm?P(e k&%_nL%ﬁl ﬁgh egquﬁep esﬂg 1129 V%ﬁ,()lt caérymg a

reco ant vectors, and esirable hos

; ec%&*ri%cldhaI heg@hfory |sBqidage Rio ﬁfng' QM };/I%moter linked to a

I nant adenow raI vect o IS pro
nucleotide sequence that comprises a c-Myc b1nd1ng site or an Spl binding site, may

be prokaryotic or eukaryotic which is known in the art or commercially available.
In addition, the host cell for a recombinant plasmid, used for the production of a
recombinant adenovirus, is well known to those skilled in the art, and exemplified by
human embryo kidney cell line 293 (E1A/B+) transformed with a nucleotide
sequence nt 1-4344 encoding Ad5, and human embryo retinoblastoma cell 911
containing a nucleotide sequence nt 79-5789 of Ad5.

The recombinant viral vector or non-viral vector according to the present

invention has high-efficacy killing effect specifically against various tumor cells,
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constructing a shuttle vector carrying a
transcriptional regul atory sequence conprising an

woTERD7gsonot er |inked to a nucl eoti de sequencBCT/ERR2004/000427

conprises a c-Myc binding site or an Sp 1 binding
site, obtaining a reconbi nant adenovirus plasmd
through 15 honol ogous reconbi nati on between the
shuttle vector and an adenoviral vector, and
transformng or transfecting a suitable cell wth the
¢spevaly, riamor eelbnexpressmgdlighs hivel tedorperaspuiterlybieg liver canger, lung
construction of the shuttle vector, carrying_a .
¢ANGPTs BITVISRE GARSIT andduinintcansers e fhespiore, dhspreses iyeation is intended
hTERT, propoter |inked to,a nucleotige sequence t hat .
OFHPYiAS 8 PharmacgficabeHAPGRY1CH JoERsISIg %{PCQmE}%at Vigpl or non-viral
site, nag 20 be prokaryotic or eukaryotic which is
YETHRRAS B 2¢THE COFPOBF Y ommer ci al |y available. In

reconb

additipn, the host .cell for a i.nant pl asm d . .
ised 1 DI PR PERULOT BrPvides & PHABRaHL R o eSS cppgrising (@)
' L], ski | ' -
LS00y d RSl kSl B Py g anscrpions
BT LA LI MU BRI AR ROUER e ceavnc
&8 éongilri]ses ére GORbR! AV BindiHS sSR! dfdfor28 e REke Rb1 binding sites,
79-5789 of Ad5. The reconbinant viral vector or

Whéteil ﬂl@'traﬁﬁﬁipﬁbnﬁ%?ﬂﬁﬂoﬁg séqf@eﬁ&eis RIpREBNRL linlkddVieN b&d required
has high-efficacy killing effect specifically agalnst

foar viedl S rédpib@ione ednlds (b) 27 pREInRARdiEdTIo66&eeptable carrier. Since the
PCT/ KR2004/ 000427 especially, tunor cells expressing
fecghbinestetirdl edectoe cas@ined rin Ithe phgmatagicalceomgrsitidnusiythe present
cancer, cervical cancer and brain cancer. Therefore,
inhentipnesedesciiredebbighas snéalyteneffatts dgaingr ovirtky af tumor cells, the
phar maceuti cal conposition conprising the reconbi nant
RhiaFmacegtical cypmposigion iy aiselpt imdreafingmoatious dissasemneand turgor-related
The present_invention provides a pharmaceuti cal ]

demepessi OPWAINGo Mipmashnearesy lungt Keicabe Qvartas) (cgnoer, liver cancer,
ef fecti ve anmount of a reccirrbi nant viral vector with a
brpachogpRip GagReh DasQRIANAIEERly CAEl AB@ SRR nFATICE! riRnggatic cancer,

IQH%RT gronot r Iinkeddﬁo a Tucleotide_sequence t hat
Bt FIESS SR8 A Hhr B EEWE 61 ng sites and/or one

Spl._bi ndj ' ' .h ..
ot ansoietessh BT bioShys s iRl sompgsiign comedsine @
RPNl ek B TR 8 hcon
regulatory sequence comprising an hTERT promoter linked to a nucleotide sequence

that comprises one or more c-Myc binding sites and/or one or more Spl binding sites,
wherein the transcriptional regulatory sequence is operably linked to a therapeutic
transgene; and (b) a pharmaceutically acceptable carrier. Since the therapeutic
transgene introduced into the recombinant viral vector is expressed in tumor cells, such
a pharmaceutical composition is useful in treating diverse types of cancer, for example,
melanoma, breast cancer, lung cancer, neuroblastoma, renal cell carcinoma, ovarian

cancer, brain cancer, head and neck cancer and mesothelioma.
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reconmbi nant viral vector contained in the
phar maceuti cal conposition of the present invention,

w@g00desers bed above, has oncolytic effects agaP@BEKR2004/000427

variety of tunmor cells, the pharmaceutica

conposition is useful in treating various di seases and
tunor-rel ated diseases, including stonmach cancer

| ung cancer, ovarian cancer, |iver cancer, 15
bronchogeni ¢ cancer, nasopharyngeal cancer, |aryngea

cancer ASpafcrident | espeghciavolved| iidthe cdprementionsidopharmaceutical
cancer,, and .cervical] cancer. The present invention i
FRBRoSHE, 3 ‘ﬁﬁi MRH IRt acadenevirab 385101 o nl hicsefpre, shenpregeay invention
a therapeuti cal | ffective anount . of re onbinan{ .
BWOrVécﬁsxé BFUAGCIHCE GOSN EqTBpATING r@g @1 Aegpgutically effective

s iad%gﬁ}glé%%hggde%ﬁ? FoeBa e Efén%ﬁgﬁglial ppfbtory sequence
il AR 55 S o o
Ao &S| ﬁinngﬂﬁz gl)l?ésyalll Bkt & ?néxjﬁlegﬁpeéfﬁcﬁiﬁgdbﬁitgs, wherein the

transgene; a a pharnmaceuti call y accep

GasctiBfionaPlrBEAatbRE sdMEARP RUb&abIY ' €| : i
into1 Hgmféa%ﬁ%iﬂgﬁfﬁbiraﬁ J%c?p 1?g§gggr%§§g%9g#&%ﬁ1brvua
FopliBdtione hh& (b § PharrBadeBACARCRLEHEBIe GOTROSIE 1:88itiba, the present
useful I1n treating diverse types of cancer, for
rivengire pradSdesed phefBacetti @R SdonGRRBERN, cdrbifikis@(£)eh therapeutically
neur obl astoma, renal cell carcinoma, ovarian ‘cancer)
ifedtive eanmat of hecdnavithnn adénavant esctandithiRsenseiptionsl regulatory
28 WD 2004/ 076668 PCT/ KR2004/ 000427 As an i deal
sespece  comapiisiegl don hilER Tapooreotentlindmé diop hanudeeidt | wahence that
conposition, a viral vector is an adenoviral vector.
Thepreseeoas arhvorsr eddret bindingnsifes randfor aviedasmare Spl binding sites,
phar maceuti cal, conposition conprising (a) a )
vheempthet renseriptionet segulajery sgapemae 57 operaldy dinked data therapeutic
adenoviral vector with a transcriptional regulatory
CUseEite @%(%@M%?Wﬁtl%jlyﬁmalﬁ?Gﬁﬁteé-r linked to a
nucl eotj de sequence that .conpr.ises one or nore c-Msc, .
bi ndi nERSPEES SRFAGPD BRYIGE FRiEmastE Py SKiopSemprising (2)
' h anscriptional requl ator equence is . .
LBty SRS B Rl PP D RGPS dedhscripriona

%g@%@?ﬁgé%&%@g%?ﬁ%gﬁnf ?“E gﬁé}‘ﬁwgﬁ)@{&@ lliﬁiceﬁﬁg %,pltbu% 6{5)?18% gequence

rier. pres I nvention

BRSSP by SRS A SRR P s e s
WEGBiaVihe drané 6t RnalvddulBor T fBEAdPEsi SR2AbIY SANERLO Y therapeutic
transgene; and (b) a pharmaceutically acceptable carrier.

The term “treatment”, as used herein, refers to a perfect cure, suppression or
alleviation of diseases or disorders. Therefore, the term “therapeutically effective
amount”, as used herein, means an amount sufficient to achieve the above
pharmaceutical effect.

The pharmaceutically acceptable carrier contained in the present composition,

which is commonly used in pharmaceutical formulations, but is not limited to, includes

lactose, dextrose, sucrose, sorbitol, mannitol, starch, rubber arabic, potassium
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sequence conprising an hTERT pronoter linked to a
nucl eoti de sequence that conprises one or nore c- Mc

whrewdiongesi t es and/ or one or nore Spl bi ndi ng BCT/ER2004/000427

wherein the transcriptional regulatory sequence is
operably linked to a therapeutic transgene; and (b) a

phar maceutically acceptable carrier. 15 The present

i nvention provi des a pharnmaceutical conposition

conprising (a) a therapeutically effective anount of
Bhosphatei r Agpist ozelatin h Retassiams c siliseieonanicraceystallineor yellulose,
sequence conprising. an hTERT pronoter | jnked to a

BelyvesloyHelidasy etrllBlose.h Avatero npivRse smehyl ofelininse anethdhydroxy
i nding sites.and/or one or nore Sp | binding sites, .
BHEP RSP RUB IS ARt > FOGEISHTD SiPot BACRIEG] oils. The

erably. |.inked t.0 a.therapeutic .20 transgene; nd )
PRFCical b Bgs ion D Jhes et iyt oy R i 8 ubricant, o
! t" used herein, refer .2 a perfect cure
RS e Blen 3o RERE shent S aRubiBel o SipEfinf i and o
%ﬂ%@ér%tﬂfee’ the term "therapeutically effective

mount ", as used herein, nmeans an anount sufficient to

achi evigetgmaReVEcal E&ﬂ{;g%ﬁ&%f e !pr&gﬁﬁﬁ{lenti%ﬁ ﬁ%ﬁb% %déninistered

pharmaceutical 'y acceptable carricer containe
iR R c6RFERASHA] 1 @BthodyVtbmhdnly GREATRR| dentSBEab and preferably,
phar maceutical formulations, but is not limted to,

adiginiictesd  pashtesdly, dBX] I B§ e intSHeh@SS, ifRpbiioabal, intramuscular,
manni tol, starch, rubber arabic, potassium 29 WO

A0 Nctne,6q 18CAT/ AdREIAICHANN04 For epdiasiphitie ohaffigbetiiidat composition
gelatin, potassiumsilicate, mcrocrystalline

wey bekhdwmistenpd lintvapanitopyaltyotoi tehanh eyarzmaldandep aad inetvenqusly to treat
syrups, nethyl cellulose, nethylhydroxy benzoate,

by pendey.alisetly buectehingg atvidible trmgnegssuim tetet breasteanamdnd head
m neral oils, The pharmaceutical conposition of the
Prdgassh cangepchitecdn inigsted tir envate forfedatieelon cpugst.i andrtirectly Bijected
hunmect ant, a sweetener, a flavoring agent, an .

Omd SPPFIET |10 eRts hilden Faagnt  Windhe Prpvest dnyetiope . intravenous

The pharnmaceutical c sition of the .present, .

FRFERERUIT. G 5 s ink G BIBREOROF g HECSH bg {tgpgy mass s
. , GORND |y used in gene therapy, and preferably,
hgu2%§%r§§geg'a¥ent eral | y,g i.e., bypiynt ravenous,

intr a%Eﬁi{anée@dsagé Of {h%rBﬁﬁﬁHéc%{lﬁcal composition of the present invention

may vary depending on pharmaceutical formulation methods, administration methods,

the patient’s age, body weight, sex, pathogenic states and diet, administration time,
administration route, and an excretion rate of and sensitivity for a used pharmaceutical
composition, and doctors of ordinary skill in the art can determine an effective amount
of the pharmaceutical composition for desired treatment. Generally, the
pharmaceutical composition of the present invention comprises 1x10° to 1x10%
PFU/ml of a recombinant adenovirus, and 1x10'® PFU of a recombinant adenovirus is
typically injected once every two days for two weeks.

The pharmaceutical composition comprising a recombinant vector according to

the present invention may be formulated into a unit dose formulation using a
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10 subcut aneous, or |ocal adm nistration. For exanpl e,
t he pharnmaceutical conposition nay be adm nistered

w0 ndmapess t oneal |y to treat ovarian cancer andPCT/KR2004/000427

intravenously to treat |iver cancer, directly
injected into a visible tunor mass to treat breast
cancer and head and neck cancer, directly injected to
enema to treat colon cancer, and directly injected to
a catheter to treat bladder cancer. In the present '
phavaaedugipally acocpipbleoemstiarsanation excipierit oo, multidose formulation by
i ntraperjtoeneal adm nistration or admnistration into
baing copfamed iig a pykidosarentaipetyr diherphegmacguiesl camipesition may be
osage of the pharmaceutical conposition of the
g%{ﬁd R, g}ﬁf&}%&gﬂ powgg, \ggq:r&yﬂeée § RY cgpsules, and further include a
har maceutical fqrnoul atio t hods, .adm ni stration )
SO0 B8 et i S Cibe PRBaRrlisa bR sy be solutions
(gtaoﬁr?%g%?li C st?a:dt.es ande diet, adm nistration time, 20
i SEFALS B P ButEPaIE° ShBREI 81 on rate of and
SENns t’[*h}é' 'thfl E%t?cgrg(ggg&?gc{rﬁ%%?pﬁ}sil}%g rec?rggi?lglﬁh}glgt%? according to

and doctaors o art can erm ne

tk h e . j .
78, BLEEE! ep Ry 6L B AT e AR AR

. e . i ..
O g ST Sl b e midy gtive in
e Pldce  arHee ciRmiitRcAbeuBid et idsful For 2R byMbRAdY therapy
i njected once every two days for two weeks. The
inbladeacieplbti akbarbopipg praearbagitp) ingdchbréhitieMysidphosphamide,
vector according to the present invention nmay be

ftesfarmidas ednélphadarg unhlbraddseilf orbshlédn, onnittesougeaa  SdttiMénycin,
2004/ 076668 PCT/ KR2004/ 000427 pharmaceutically

deowembidh, edoxarubien, Endhpeineplidopiyent, mivompcimutopaboke tamoxifen,
formulation by being contained in a nmultidose

tewelt Birgrplatinmme Spharavsesdl. vingrstin ginblastin apd methptigrate.  Examples
fornmul ated into extracts, powder, granules, tablets or
Hths rrdietherapy vsefpt fosths pranbiaation therapp dralpdmXage ilumination and
stahjlizer, and the pharmaceutical conposition nay be
E’Eﬂyl}b%ﬁ?tlo@ of oil or aqueous nedium suspensions or

: cal ) e
Fecont HElE /BEROR SRRBYA Fio GrRRR s %@g%%: h‘e%i@? bgh-cost
utg L [ FpAt i ith typi .
oy e TP RTR AR
J@&iorgﬁlg”%r Ge&lifiddt v Gedt} according to the present invention may be

lyophilized. A process for freeze-drying may comprise the steps of freezing, first

drying and second drying. After freezing, the composition is heated under pressure to
evaporate vapor. At the second drying step, residual water is removed from the dry
product.

In an aspect, freeze-drying of the pharmaceutical composition according to the
present invention may be achieved according to the following steps: (1) determining
collapse temperature of the pharmaceutical composition through a free-drying
microscopic analysis (Pikal, M. J., et al., Int. J. Pharm. 62, 165-186, 1990); (2) placing

a vial on the shelf of a freeze-drier at room temperature and then equilibrating it for
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treating cancer. The chenot herapeutic agent useful for
the conbi nation therapy 10 include cisplatin,

w@a00bopest i n, procarbazi ne, nechl oret ham ne, PCT/KR2004/000427

cycl ophospham de, ifosfam de, nel phal an,

chl oranbuci |, busulfan, nitrosourea, dactinonycin,
daunor ubi ci n, doxorubi cin, bleonycin, pliconycin,
m t omyci n, etoposide, tanoxifen, taxol,

transplatinum 5-fluorouracil, vincristin, vinblastin
ghvat AR mmbtat ekih d3) eocdimglthe shadf tof 196 °¢ audl dharemaipipinisg ftiat -55°C
for the combination_therapy include X-ray illum nation

fond hres(4y) pegrming nilishdivéng at #boyt it Ctof iradycs dgraperature or 5°C
55 bl BRRThS SoR R s I3E ol g aving a

et PeanES S6as o 120 eupHEntpd ) BReereceta i the T under

BB PR Y B OB b€ BSOS Blpig-satine

fi ' 00 Af . ' .1.

compostti berapd BadRERR R Lo Bkl bl s ERAT el and o

Iéfgﬁxg)'iectaﬁ? tﬂ%nﬁﬁﬁggg é;{)a%{igg%ctéf e kEPledt ahc A & bhffer solution

ved fromthe I'n an”aspect,

tdreffias Arygh RACPhnd NE niN A6 ARSI HobSRke GRITROSH 1(PAM sodium citrate
according to the present invention may be achi eved

@EL 008l NDhd FropRedtat | fatdtivas 36 ?Etﬁéct (bidlogRhefmiblddieg codt@ined the
col | apse tenperature of the pharmaceutical conposition
tdmmsiionaddrirge thdr feew-drying0 206 puppBnaleylsinical Bupsdrt tdthe final
J., et al., Int. J. Pharm 62, 165-186, 1990); (2)
ploduestwghich iskixampbified by PBISglpH ©f), and PBS/A&s,d2Peor H trelmivse.
tenperature and then equilibrating it for 31 WO
2004/ 076668 PCT/ KR2004/ 000427 about 30 min at -1C,
(3) cooling the shelf to -55C and then naintaini nfg it
at - 59be mresenbiryestiony will he rexplairied gnaneterdetaipithglesance to the
i%g‘out -32C ?f product tenperature or 5C | ower

APEaE P esHncanpcHen [va Bk et asrpyapaning drapaygs.  However, the

rformn second. dryi 35C under pressure of
BEopGieesgtnfigte Sy s Pl gn SliHg REPF I THCEROT B fjegpresent
und%r .5 vacuum cgﬁditi on of the freeze-drier, and
léltv%lﬂoﬁds}l? 5{’165“10 B after cri np-seal ing. The
freeze-dried pharnaceutical conposition may include an
excipient and a |yoprotectant. Non-limting exanples

B AVIEL 181 C58L&Un B EelP1iR 8 mosRhilelQthes and cell culturing

The following cell lines were used in the present invention: tumor cell lines:
human hepatoma cell lines (SK-Hepl, Hep3B and HepG2), human glioma cell lines
(U25IN and U343), human lung carcinoma cell lines (A549 and H460), human
cervical carcinoma cell lines (C33A and HeLa), and human breast cancer cell lines
(MCF7); and human normal cells: 173We, CBHEL, MRC5, WI38, IMR90 and BJ.
All cell lines were purchased from American Type Culture Collection (ATCC), and
cultured in an incubator at 37°C under 5% CO, in DMEM medium supplemented with
10% fetal bovine serum (GIBCO BRL, NY) and penicillin/streptomycin (GIBCO BRL,
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containing 0.9% NaC and 10 mM sodi um phosphate (pH
7.0) or 10 MM sodiumcitrate (pH 7.0). The

WO y@pnoteext ant functions to protect biol ogi cal PCT/KR2004/000427
nol ecul es contai ned the 10 conposition during the
freeze-drying, and supply nechanical support to the
final product, which is exenplified by PBS (pH 7.0),
and PBS/ 4% 12% or 15% trehal ose. The present
invention will be explained in nore detail wth
N¥perence to the fol l owing exanples in conjunction
W th the acconpanyi ng drawi ngs. However, the
foll owi ng exanples are provided only to illustrate the

ention, and the present 15 .inventjon |s
BRERE podSEy torindbEenompe bmeresaapiun BAICrell Uiks
cell lines and normal cell lines and cell culturlng
The following cell lines were used in the present

e TR T e e
PRABEZEAGSAN Al IRDL00 638 BRI Ly it onor
S GBI A I e A . i,

QQUEEGHSI\% 1yst4 38ih R Qra e-@c]oled e4l l&gﬁlsblulnbﬂ Qrd @@x{tﬁfuged at

purchased from American Type ture l'ection

KOA(T@Q& foR M8 mie Ul Tl &Hatbly Hdr tHéCdéH@If@gat@h 1Bé Celll BRERACt 94 stored

in DVEM nedi um supplemented with 10%fetal bovine
e&esmﬂﬂ ( BrBeld &kentifipnanerepdsidraiindd wkisd 4 gRt€iMasday kit (Bio-Rad,
(G BCO BRL, 32 WD 2004/076668 PCT/ KR2004/ 000427 NY).
et 4&). Adeaythé camelnd oithranesudlgirotedr cmeersction iteye evaluated
the cell lines Endogenous tel onerase activity was
10 fire tdomendse activily by eeteloniarinaepmsit agphficaRAREMBCHI(IBAP) assay. A
é@enzyrre | i nked i mmunosor bent assay) tel omerase assay
pl (eapitasy mixtdre Geristereedy by NDYing dOOmg afgacly celh @xtract with 10 pl
dlrectlon the manufacturer, as follows. First,
aﬁ%@lbnmw@w #Ehob G polgmeraspr ebfeiohadne E@mcubated at
IyS| S soI ut i for

PR tem&ﬁr@avgg%q i B A %g%p,%b?, sg?agﬁ% St s subjected
d.
GG R ond %ﬁ%fwﬁldgdﬁgowm PR g e at 55°C.
15 raﬁéi e te O%QraseTAl?Qi P @‘9%&% Xﬂsgﬁ)aﬁl& &7%" ?Aeag{{r&i 3{ 350 nm

conce lon were e
and 650 nm by ELISA. All tests were repeated more than three times, and the mean

values were calculated.
As shown in FIG. 3, all tumor cell lines except for the MCF-7 breast cancer
cell line, that is, the human hepatoma cell lines (SK-Hepl, Hep3B and HepG2), the
20 human lung carcinoma cell lines (A549 and H460), the human cervical carcinoma cell
lines (C33A and HeLa) and the human glioma cell line (U25IN), displayed high
telomerase activity. In contrast, telomerase activity was rarely detected in the normal

cell lines 173We, BJ, IMR90 and WI38.

EXAMPLE 3: Preparation of hTERT promoter and m-hTERT promoter
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10 for telonerase activity by a teloneric repeat

anplification protocol (TRAP) assay. A 50-1 reaction
worRoosareenas prepared by m xi ng 100 ng of eachPCEKIR2004/000427

extract with 10 d of 5xTRAP reaction mx and 2 units

of Taqg polynerise. After being preincubated at room

tenperature for 30 mn for TRAP extension, the

reaction mxture was subjected to PCR PCR conditions

i ncluded 33 cycles of 30 sec at 94C and 30 sec at 55C.

15 To anal yze tel onerase activi ty of each sanpl e,

absor bance was neasured at and 650 rim

ELI SA. Inaprder &g obtajg F@W@%M@&MF@W%&%% rr@féniegﬁwimply as

Gvacad Ty eé}aq'n"fa?fg%?%ﬁ& Vo Sohedhesnagme Qg&fﬁ@s cells,
L] h

TN rodh rumen N i ot sy o S iR g gontainine

o VM‘%‘?@@?@& SishF A, B SR RERCALIB ) op yine the
m %ﬂ'o Bﬁ{A e{s' Qet%éﬂa dé Sgllln%&edsep' ghs nse aner 5'-
ONET as r as

e activity. onerase ac

U@&aarlg NR%%}S %%%@ctéd"?t SEQO rIfﬂal Noceh ) o ffg_?’a V\ﬁvuII site

LE "3: Preparatl on o

aérh aﬁiﬂ b iEERACHT 8MEBhing33aD 20Q4/ %ﬁﬁb@ﬁse rimer 5'-
CT/ KR2004/ 000427 I n order to obtaln wild-type h E%{

@_@g@ﬁcgcggggﬁgg@ggggce@ {SEQIIPNY: 49) cbdilsing an EcoRI site and a

pronoter'), human genom ¢ DNA was i sol at ed from nor mal

NRQID sitel tunderlidésd)v e@hé Hath bpuPaR protdyct s Ueeatddowith Bglll and

anplification of hTERT pronoter containing two c-Mc

Bind8ilnapdsinsetedant 4 pYeABbasibivedion (Clonteek, PaRCRIteaEA) expressing

carried out using the 5 human genom c DNA as a

alkalpsieapheshatise this giwing s@SEAP- Egﬂmlmider 5 -

cccaaa cttaggccgattcga atctctcc-3 E

cont ai J8i fgeratoprapare g ER(TUPF@éMt‘?rn@S@)Q rN@oﬁ\"?em pree FI1G. 1)

of cl oni nd a an antl-sense prinmer 5'

qqngggg&g ﬂ'g% 3 @@n@inlpgg@ p@dx@bmﬁgg site and five Spl
Hiondlll sit

el gwl N EERE 5P peelp bitina R 1 biadipecies and

vec? 8rqi%hnﬁt ﬁ &%Lilgk% ?0 an%i@%ﬁ&@%@ 2 & EA Elggﬁcfpgcc -Mye
RhesehatASGa ?9933191' Willdn@ Bb Bs THHLWA! as;(“ SBL2-WTERT vector

containing one ¢-Myc binding site and five Sp1 binding sites was digested with EcoRI

and HindIIl. The excised hTERT promoter fragment was inserted into the pSEAP-
TERT vector digested with the same restriction enzymes, thus giving a pSEAP-mTERT

plasmid.

EXAMPLE 4: Preparation and production of recombinant adenoviruses

A. Preparation and production of replication-deficient recombinant adenoviruses dl-
CMV-LacZ, dI-TERT-Z and dI-mTERT-Z

In order to prepare an E1 adenovirus shuttle vector containing a LacZ gene
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In order to prepare m hTERT pronoter (SEQ ID NO 13;

and see, FIG 1) conprising hTERT pronoter further
w@omsargssg one c- Myc binding site and five SpPCT/KR2004/000427

bi nding sites, the wild-type hTERT pronoter containing

two c-Myc binding sites and 15 five Spl binding sites

was |inked to an hTERT pronoter containing one c-Mc

bi nding site and five Spl binding sites, as follows. A

pGL2- hTERT vector containing one c-Mc binding site

expeessionof Sfich snuidapCH Y promeer contiels PelaNG-Byered 6RF expressing

and Hindll|l. The excised hTERT pronoter fragnment was

Tasdeterptession of theeLapgegpme warmdes GV RROGIS snifph vasmdigested

S8R pntadiil ool el i ?ﬁr%qtﬁ%%itq S ME Posbilitceibron site was
RSP R TS0 SRR ST S e
and dl -niTERT-Z I n order to prepare
%’]ﬁﬁ%@&/ 14 sShgﬁﬁ VP8 vect or containing a LacZ gene
34 WO
whi ch ﬁ.ggrdggger %%IIF}%% g;la(cgo%t% rggf(p I%ggm?hyg ho‘tvla_s mider the
%?%gter L.AG4né SR ?fbrﬁ’ételt E&t%o@cffrsg ASAP.TERT and

pronot er ‘contro di geste H ndl 1]

ERPphshite M@%@é&%ad%ﬂ@@éllp BRABCERE. LaHZe @&iséd hTERT

site was inserted into an El adénovirus shuttle

Meaiotdr AIERIAFRT oot dadhRatsdwere Bd¥ed wiR BamHI and EcoRlI,
Al CW- 1| acZ shuttle vector. To prepare vectors carrying

ad dAigeNe iaxdtedsiaicon pak1 8P A1.avB préepactel byt Becisind bilthe CMV
pronoter and the m hTERT pronoter control, first, the

SmAR: TR the GAEDPSEMYON¥RACA | theayidkling pAE IS RIESTERT-LacZ and
with Bglll and EcoRI. The excised hTERT pronoter and

1 FSFRRTmAESTet &n” shutitpreatoss, wespectivelbat ed wi th BarHl and
EcoRl, 10 and individually inserted into a pAE 1 SP 1 )
A Laclem @m@ﬁ Biutdg cyestaigy verae dla@te@vwﬂpé‘gnﬂt erThqnonE coli
t he E1l 1 A/CW-]lacZ, thus_yielding

Ry S8 a@a‘@ztr%twéect@m}th SP’CI} OWhﬁ]?EWﬂeD@EtZ’r%ﬁl@flg |W:1t "an adenovirus

%gg‘iﬁ%ﬁbé%g o I}?/{leyrﬁqqa in %rrsﬁg 8?9 ctn!lrghv wiss) linearized by

BstBI digestion to induce homologous recombination between the two vectors. The
homogeneously recombinant plasmid DNA was digested with Pacl, and introduced into
293 cells to produce recombinant adenoviruses dI-CMV-Z, dI-TERT-Z and dI-mTERT-
Z (FIG. 2A). The produced recombinant adenovirus dl-mTERT-Z was deposited in
the Korean Culture Center of Microorganisms (KCCM) with accession No. KCCM-
10471 in Feb. 20, 2003.

B. Preparation and production of replication-competent recombinant adenoviruses
Ad-TERT-A19 and Ad-mTERT-A19

In order to prepare adenoviruses replication of which was regulated by each
of the hTERT promoter and m-hTERT promoter, an E1B-19kD-deleted replication-

competent adenovirus Ad-AE1B19 was used as a template adenovirus plasmid. First,

35



10

15

20

25

BJ5183 was co-transfected with each of the shuttle
vectors along with an adenovirus 15 dl 324BstBl1 (a

w@edou/ofgeesn Ph. Verca in the university of Fri bpCr/gR2004/000427

Swi ss) linearized by BstBlI digestion to induce

honol ogous reconbi nati on between the two vectors. The
honmogeneousl y reconbi nant plasm d DNA was di gest ed

with Pacl, and introduced into 293 cells to produce
reconbi nant adenovi ruses dl - CwW-2Z, dl-TERT-Z and

e DSFRRFTER T(qnd @SEAR)-mTHRl pka@améfderﬁ digsaiiof e Belll and EcoRL

adenoyi rus dI MIERT-Z was deposited in 20 the Korean
B prriwdcRTRRT PEPIRACE ABG e E&Tspl(om@ fragrents otees Geelgd with

%?ggﬁf%@nﬁs eﬁml 05‘51“’6% O@é’dﬁ?}ggeé @gg%ﬁ,%ﬁﬂmom -digested
At IR é%%%%?qg@ﬁ AR ARTBIS®  and
%WW@E?%&%E% Egﬁ%é?tgvc? 3Enc;tolelr cg? :jon-
gggﬁgfn rud Pl ashi %‘Hﬁﬁl r st%%%%% %ﬁ%@ﬁ%@g&%@ﬂemﬂhe E. coli
SEIAL By 1 S RS T n c

1ecatisQr bl BBI BioefRiheh ﬁHﬁJcenPidiﬂ—(ﬁ o&r&%ﬁlﬁhaﬁéﬁ%’fﬁi@éﬁ the two
were treated with BanmH and EcoRI, and individually

Vetes, t s | gtheratinBANHERECAR) a8l 08&herER PAR) Ire calloﬁloﬁglpetent
1 B 19, thus generating pAE 1 SP 1A/ hTERT- AE

akdovituspAresheGRely GIGTERY.- AtrodudBiohdc@iaetittdtion \wad tdeteﬁmmatlon of
respectively. The prepared shuttle vectors were

diajas¢reat thietracotnihant Hdemgvifisescwokie pdbirh8d imdlse 293 cell line. The
co-transfected with each of the shuttle vectors al ong
wodired nreadmbiEesl Qdendviresr Ad-eul TR/T-RIOBIvasli dppssitednirt ghe Korean
i nduce_honol ogous recomnbi nati on between the two

Qléle%r@ (Centey (9f Migroeegaaismsd KA MERTtharoession Niel-KGTERFLOHG in Feb.
gllcatlon conpetent 10 adenoviruses, respectively

%ﬁh 2B) . Production, concentration and determ nati on

of viral titer of the reconbi nant adenoviruses were

performed in the 293 cell line. The produced

FREMBLE ERRROY o 31, a6 brbr P v RIS e TERGapi-deficien
gg/};&rﬁbﬁgﬁteasd%hg@n{ggs KCCM 10470 in Feb.

In order to determine whether gene expression under the hTERT promoter or
the m-hTERT promoter control was associated with the activity of intracellular
telomerase, LacZ gene expression patterns were examined in tumor cell lines using
the replication-deficient recombinant adenoviruses dI-CMV-Z, dI-TERT-Z and dl-
mTERT-Z, which carried a LacZ marker gene. Tumor cell lines (C33A, U251N and
MCEF-7) and normal cell lines (WI38 and 173We) were individually aliquotted onto 24-
well plates at a density of 2x10° cells per well, and infected with the p-galactosidase-
expressing adenoviruses dI-CMV-Z, dI-TERT-Z or dl-mTERT-Z at a multiplicity of
infection (MOI) of 50. After two days, the cells were stained with X-gal. pB-
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20, 2003. 15 EXAWVPLE 5: Exam nation of gene expression
patterns of replication-deficient reconbinant

w@d@aovicsgises | n order to detern ne whether gePEI/KR2004/000427

expressi on under the hTERT pronoter or the m hTERT
pronoter control was associated with the activity of
intracel lular telonerase, LacZ gene expression

patterns were examned in tunor cell lines using 20

the replication-deficient reconbinant adenoviruses
gﬁﬂacmﬂdgze, (RHgalyERprezsiandva examiimrr by X-gal essapar I bdefa the cells
LacZ marker, gene. Tunor cell |ine C33A, U251N and

were fixpd #hy fixatiomsoluien (1% maédﬁils%e,mo srafaxpdehygs, dn Ho0) for

LR ARSI B i
T LT
25 infection (MJ) of 50. After two days, the cells

WM& e stained with X-gal. f3- 36 WD 2004/ 076668

PCT/ K 0 ey _gal: on o

T CRERUAPR P AR PP s

dilows %{%g% ygg@hil gﬁ?yl_é%%lﬁ‘\%éo&? ’c@e1 e80T Sty ‘i%cz %33%)/ ‘Rroguct B-

gl utar m™n, and i ncubat

%Qééitdﬁd%ge, S@katHIet of Qnifaclnlf? teforfiérase 4ctiMyDOtIRSRI MBYlts indicate
erricyani de, 4 mM potassium ferrocyani dée, 2 mv MgCl2,

thix t(RBEMAtpremhéiet Mckéﬂﬂﬁor—s?e&lﬁ&i-ty.ASH@\b@wﬂ, WwhertHe. tedted cell lines
when all of the tested cell lines were infected with

wére infdctddWith, tHehdy TBRITEZ hurgthe ydlpnFERITVA, fespectifely carrying the
expression of the LacZ gene product j3- gal actosi dase,
WELRIT gtesstendnd the mabdERT prontogdrowhichsecracapabld 9f reghleting gene
results indicate that the CW pronoter |acks ]
&aposios pe e ithmor ¢afl-spdoifvmannenbgalattesidesstespressdn whs detscted in
10 were infected with the dl-TERT-Z or the_ d|-nTERT-Z
i el dinese Mthdrgh yolprperape activiERT Thessrisswlis dgimet fhat the hTERT
m hTERT pronoter, which were capable of regulating .
eg@n@-hTeﬁﬁg? PELPOISTS ek tUTRSTSPERIfIc -REp@eters- gular, in the cell
3- gal.gact.dsi dase expressi s .det ed in_ anl L] .
el ubigh e reseRingy (L A2 IR Thsoopdl wif e case in
efined that the hTE hTERT pro ers were

BEbr Tepecrts o5 Povocly bTERT Rarmi P ol e T pypressed
higher levels when the LacZ gene was under the control of the m-hTERT promoter
further containing one c-Myc binding site and five Spl binding sites, indicating that
the m-hTERT promoter has higher promoter activity than the hTERT promoter.
Also, in the cell lines with low telomerase activity (MCF-7, 173We and WI38), B-
galactosidase expression was significantly reduced in the case of infection with the dl-
mTERT-Z, indicating that the m-hTERT promoter has excellent tumor-specificity.

The hTERT and m-hTERT promoters according to the present invention
were quantitatively evaluated for gene expression efficacy and tumor-specificity.
After the dI-CMV-Z, dI-TERT-Z and dI-mTERT-Z adenoviruses infected several

tumor cell lines and normal cell lines at various titers for two days, the cells were lysed

and PB-gal activity was measured. Tumor cell lines (H460, A549, C33A, SK-Hepl,
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15 lines with high telonerase activity (C33A and
U251N), in conparison with the case in that the LacZ

w@eme/0w®ss under the hTERT pronoter, P-gal act osPORE&200a900427

expressed at higher |evels when the Lace gene was

under the control of the m hTERT pronoter further
containing one c-Myc binding site and five Sp

bi nding sites, indicating that the m hTERT pronnter

has hi gher pronoter activi than the hTERT pronote

00 glerov L, i S andeMGin i gy Mok 173 WE, CBHEL,
activit 173V and, W.38), f3- galact05|das

M%fr%é M@%ﬁ@qﬁp Wa mshva@mf@élq}lwe\dh@ @ 24avel plates at a
TERT-Z
#é‘w%‘é it é(%e”e%ga e cEfo e gecr-2; £ TEReZ or ai-

resent

FLEETZ &ﬁe%?e%gﬂ 1D 4f 1056 580 dplip el $e7i5 ot Théasured by
t?‘ﬁ RPE 0. 5h lﬂﬁ%?ﬁ%ﬁ%’?’% R A tnaiy UICTRAR2 of
Tﬁﬁ%ﬁhgﬁjmvﬁﬁ@k p{pw ctif {dn.’ G&?eg @%\@%@!ﬂib?ﬁ '963-973.). In

I nes varil ous or t ays,

BrYe? egkterand cANGE mAfih Wats%ex‘%@e ﬁluéa%ﬂ well Y cdk |vlrere detached
['I nes (HA60, A549, C33A, SK-Hep 37 WD 2004/ 076668

Ggg/ K%@@ﬂ(&ﬁ%ﬁ\laﬂ%@ 0 W%H #3410 M&@ﬁ&laﬂ%wﬁlﬁé&;m, 50

normal cell lines (173 W

M4 B8-raadaRddthanpie 1knofi ¥éiRu@blYlyad ﬂu@tﬂoeqmﬁt &11&§sﬂ§&iukfer (B-
plates at a density of 2x 105 cells per well,
maicegtbetlandlifieet H ebudfer SMAZNPMO) Térisplethenteddivith rp'fEBa'sethlbltors
adenoviruses at MJs of 10, 50 and 100. (3-gal
@0pMv PMSRya20pu aSLCKd 20puVb TEOCh edfteracedh Bafl thenvalke Tysates was
met hod (Cheng, G et al. A co-inducer with TRAF2 of
cENEifngaedl, G040 bf ti¢-upppaiBntaead aliguiotied ontGHveselBpBesel 620 pl of an
1996, 10, 963-973.). In brief, after the culture nmedi um
ONEG whisivadrepard badissolsing 4 meONRE is 6welraf thred. éwff@@ was added
usi ng Z buffer (60 MV Na2HPO4, 40 M NaH2PO4, 10
tRcgach Wiy aﬂ}ﬂﬁhﬁ plates Wetg subaied abB 6%t Kemdl )mmlxis@eorbance was
ceI sed with 100 | of cell lysis buffer ((3

Hﬁﬂggéﬁ% anol -free Z buffer + 1% NP-40)

?E%ﬁ' N T MO ol Bosin Bt FisuR ik i Gt gorer, the
I_gagz ééélgue\%g%'smgr? aliérea%ciwl AURELN AANt é}ﬁ‘@%{t@uiag ul%gar%%ss of the

of "an

BESRAUE BYmtaSS tiRY aft FFARONRRA LeiP1iflds i%luhih% thie normal cell
Rirpeaut e

was a
lines exhibited high-level LacZ gene expression. In contrast, when being under the

hTERT promoter or m-hTERT promoter control, the tumor cell lines with high
telomerase activity, that is, all of the tumor cell lines except for the human breast
cancer cell line MCF-7 expressed the LacZ gene product B-galactosidase increasingly
with the viral titers, whereas, in the normal cell lines, B-gal activity was rarely
detected even at the highest titer of MOI 100. These results indicate that the hTERT
and m-hTERT promoters have excellent tumor-specificity. In detail, in case of the
normal cell line IMR90 infected with each adenovirus at MOI 100, the OD4y value,

which reflected a relative amount of expressed p-galactosidase, when the LacZ gene
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to each well, and the plates were incubated at 37C for
30 m n. Absorbance was 15 neasured at 420 nm As

wa@ bam7dens FI GS. 5A to 50, when regul at ed under PCTYERRENN/000427

pronoter, the LacZ gene expression increased with the
viral titers. In particular, regardless of the
intracellular telonerase activity, all of the tested
cell lines including the normal cell [|ines exhibited
hi gh-1 evel LacZ gene expression. In contrast, when

et Herles i M Y eramoter emtrqls WabE I 4 oWheRenss oreenthe ke gene was
r.‘f‘re%ﬂl et et fag HTBRT Gpmoter o dbe BT ER proh%kég?b%i‘réﬁaye Oz
éesi%%aeh@iﬁﬂ PG TEARGRTe o HUS EatencPEREIRighyihe case of
N SR AT -
e e g i
&B&&P b3 HREG fmgleét}’ve 3.0 Iﬂg;'a {]tﬂeeg%cﬁﬁﬁ? cal 1hBsr A | with each

cell Tine' T 0 |n ecte adenovi rus at

¥ ovitineat A2 Govalien thevﬂc‘zh%ern%f\i/@s%ggla?edrlﬁ{d@f Jth‘éeCMV hTERT

anount of expressed (3-gal actosi dase, when the

aeaehTBRTV\Ro2itidY, QR %&tﬂ?@ﬁbﬁ&% QAR 0REr27 0.54BS otoml eind 0.001,
the CW pronoter control, was 1.714, whereas, when the

tegpettigelye Whsse reagdtsl indiesked st thd WERRTERA h@BPRTepro@ioters were

the m hTERT pronoter, the relative OD420. values were

frd hetvated i) A, noresghR%t callsl y These lahges diffesence detpaemeitie CMV

to the case of being under the CW pronoter control,

pnodwitert dnsl thenhTBRTofnd hehBERRTpromabtensSinhihERTacZ, gene expression
romoters, the LacZ gene expression | evels decreased

ﬁye Ia byast obswrved i sotheranoraisd gell des 178§, ((BBEL+ WI38 ynd MRCS.

In case of the normal cell line BJ infected with each

Qa dhrodtnsifangds innib tupaer colldings PR higle telopaarasepivity, the LacZ gene
FREctwRrsSt OBy dr s et dhect g Ofthsn P lopiatypter than
B P o O SO SRR PR B i B e
o e i, S B2 IR, e e
L2, CRREHANAEIZNRET, 80, LYEL RS ARSI, B v

infected with an equal titer of the dl-mTERT Z, the relative ODypg value for the LacZ

expression level was 1.82, and this level was about 10-fold higher than the case of
being infected with the dI-TERT-Z. In addition, in Hep3B cells, in comparison with
the case of being under the m-hTERT promoter control, the LacZ gene was expressed
in about 10-fold higher levels when being under the m-hTERT promoter control
(relative ODgyo values: dI-TERT-Z: 0.135; dl-mTERT-Z: 1.322) (Table 1). As
described above, compared to the wild-type hTERT promoter, the m-hTERT
promoter according to the present invention was a stronger promoter capable of much
strongly inducing gene expression. In addition, since the m-hTERT promoter rarely

had promoter activity in normal cell lines, it had excellent tumor cell-specificity.
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On the other hand, in the tunmor cell lines with high
tel onerase activity, the LacZ gene was expressed in
wore@h/ohiegher | evel s under the control of the nPOITERI004/000427
pronoter than 15 under the control of the wild-type
hTERT pronoter. That is, when the SK-Hepl cells were
infected with the dl-TERT-Z at MJ 50, the relative
OD420 value for the LacZ expression |level was 0.182.
In contrast, when the SK-Hepl cells were infected
with an equal titer of the dl-mlERT-Z, the relative
D420 value for the LacZ expression |evel was 1.82,
lahis | evel was about 10-fol d hi gher than the case
of 20 being infected with the dl-TERT-Z. In addition,
n Hep3B cells, in co rison with the case of being
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EXAMPLE 6: Immunoblotting analysis of the replication-competent recombinant

adenoviruses

In order to determine whether the viral replication happened in a tumor cell-
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0.01 0.07 0.03 0.01 0.13 0.01 0.01 0.03 O0,07
2.027 1.844 1.892 0.022 0.020 0.036 0.020 0.136 0.183

woRw4/07686907 0.03 0.08 0.03 0.03 0.03 0, OPCT/BRO4/000427

0.05 C33A 1.798 1.796 1.731 0.037 0.640 0.964 0.385
1.730 1.712 0.08 0.05 0.09 0.08 0.21 0.07 0.02

0.04 0.09 1.858 1.680 1.921 0.060 0.135 0.337 0.331
1.322 1.731 Hep3B 0.10 0.18 o 14 0.05 0.13 0.03

0.04 0.10 0.05 647 1.714 1,662 0.038 0.231 0.402
peeibip marmygs, tpmpr @ell linep end ngrn@ql cefl. lp®>s vgerg infegted with a control
0.02 0,04 0.11 0.05 0.11 SK- 1.916' 1.941 1.933

Ad-9EI B39 pg zagh 91’7@,16Gemlsvathn-sgnnetgmecq@apant@de@w@sm and were

Falpgipdfongsraias Floreisis svels1 bimpeed) b (B 4543 el and
a1k onidog! Brtog b B Bcoded g arobsadavoed
1

Qg Eaved Hies 35ty 05357 8 s g 4 757 5 e Phviglipibected
iR AP40dny8, 8 rek Bhgo By Ao TpR T Gt by W s 1gethe rumor

c%llol%r?és 6)\%&2 %noﬁ(())g f 19 %% ﬂbeoriglr%naégg@r émSQ Og%ft%r %\gcl)éaafso of the viral

1Qfe@gén %Q%e&ec@@é‘lls V$§re halBre98d, £hd0gsedwikk a &110 s1s Quﬁgr (50 mM
. '0.01 0.01 0.01 0.721 1.696 1,683 0.01 :

IQEPEQ ®19 38 Na(068)59. 19830, rdRebe thhtbitbds: PRIOR T]Q:}QSTPCK) The
0.01 0.02 0.01 0.01 0.06 0.03 EXAWPLE 6:

defiyisundyl wirkisabjeawdly SDS-FRAGE iBodiaml dwlatylanlfae mobtaenlamide gel
reconmbi nant adenoviruses 5 In order to determ ne
eléatophoresine vilhed, pepdinc atpavatet appenefDSPAGE ugabr were  electro--
t?aﬂslfe;reg%nto a PVDF membrane, and was hybridized with, as a primary antibody,
an antibody specifically recognizing the adenovirus E1A protein (sc-430; Santa Cruz
Biotech., Santa Cruz, CA) and then with a HRP(horse radish peroxidase)-conjugated
secondary antibody. Each blot was developed using an ECL kit (Enhanced Chemi-
Luminescence: sc-2048; Santa Cruz Biotech., Santa Cruz, CA) to analyze protein
expression patterns.

As shown in FIG. 6, in case of the Ad-AE1B19, in all of the tumor cells and
the normal cells, the adenovirus actively replicated, resulting in high expression levels
of the E1 protein. In contrast, when the cells were infected with the Ad-mTERT-A19
adenovirus, the El1 protein was expressed in only the tumor cell lines with high
telomerase activity, absolutely not in all of the normal cell lines (WI38, BJ and IMR90)
with low telomerase activity. These results indicate that the replication of the Ad-
mTERT-A19 adenovirus is regulated by the m-hTERT promoter in a tumor cell-
specific manner. However, in the case of the Ad-TERT-A19 replication of which
was regulated by the wild-type hTERT promoter, the adenovirus actively replicated in

the tumor cells, resulting in high expression Tevels of the El protein, while the E1
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WD 2004/ 076668 PCT/ KR2004/ 000427 specific manner,
tunor cell lines and normal cell lines were infected

wWoRakoas66ont r ol  Ad- AE1IB19 or each of the PCT/KR2004/000427

replication-conpetent reconbi nant adenoviruses, and

were evaluated for expressed El protein |evels. Tunor

cell lines (C33A, A549, HelLa and SK-Hepl) and nor nal

cell lines (I MRO0O, MRC5 and BJ) were indivi duaIIy
aliquotted 5 onto 6-wel|l plates at a_density of

motin gxprogsiamevase Phseryssy innihel nomspad | ceflelinesg Y138 ﬁﬁ‘écBJed These
with the Ad-AE 1 B 19. Ad- TERT-019 or Ad-niTERT-019 at

rgruligindispterthaighe b TERFALY adenevirysis dess furmer-gpecifioiin ggplication
Ofor cell lines. After two days of the

eAémefeﬁg%ofgi the infected cells were harvested,
and lysed with a cell lysis buffer (50 MM HEPES, 0.15
M NaCl , 0.5% NP- 40 pr ot ease inhibitors: PMSF, TLCK,

h C Q -.PA
%gg@%lfngdgdé&' ﬁ'l% lon fe po 3*28&% eﬁﬁcge&ggﬁl reﬁ %%tlon'%gmpetem
Then, proteins separated on a
‘%E@ﬁb{/&%@f%ﬁ&@se el ectro- transferred onto a PVDF
menbrane, and was hybridized with, as a primary
anti body, an antibody specifically recognizing the
adenoVinrdigerfed MveRa@d the tSRor B sps@ht dyfelHie ef@c@&ﬁﬁ@ Ad-TERT-
Santa Cruz, CA) and then with a HRP(horse radish

N axd A@%ﬁTERQ%l@&ieﬁéwi&egB eeeidiaginhoa kel DRdy andEaéimal cell lines
bl ot was devel oped using an ECL kit (Enhanced Chem -

werll rfsgehcsth she 2Q480vifady asiap uan BIGNELB19 Splitaion-competent
Cruz, CA) to analyze protein expression patterns. As
alzoowirusreskl gasitde dontrohsel @fil-CVEV-KdeeplicaliBhSleficienabdenofirus as a
the tunor cells and the normal cells, the adenovirus
ragpiivetgntrobpivitle aerels titexssubnd egdl viabilikyyvae demeassdyed.  Tumor cell
|l evel s 20 of the El protein. In contrast, when th

lings| SKnHerl | Hi Qs tG33 Ani W25 10 A 149. acERFLA) anch aderadi Q@lilshnes BJ,

unmor cel |

{foﬁ%glﬁl{@%ﬁﬁ 1S D O SR M PaUAE) 2l plptesI & arfisity of 2
AT p%gvvfellémgés Vaditrasrd it SECPEGTh (B P 1 the Ad-
FERY A3 i%%&%@@ﬁ%%@g UL LInIp L. When

8 RRENR | CodBAANRL: aFRMEERC D GRS GRS 8 1 or0 01 ro.t. el
HU.FQI ﬁ%&%a%-{g% e‘a”QﬁcP Eellstaffe H%Q%‘ﬂog}{ BHﬁorﬁ_Q)tf't%‘iﬁglﬁtes were fixed

cate e furmr cells, resu+t| !’19 I n
ﬁ?&l&*’teﬁﬁ&l@{ﬂhb%%&@st@fwaé@nﬁowm&lﬁnﬁl. while the El

As shown in FIGS. 7A to 7F, the negative control dI-CMV-Z replication-

deficient adenovirus rarely replicated in the tumor cells and thus did not display
oncolytic effect. In contrast, the Ad-TERT-A19 or the Ad-mTERT-A19 killed most of
the tested tumor cells in the similar levels to the Ad-AE1B19, indicating that the two
adenoviruses have highly potent oncolytic effect. However, as shown FIGS. 7G to 71,
in the normal cell lines BJ, WI38 and IMR90, the Ad-TERT-A19 killed the normal
cells in the almost similar levels to the Ad-AE1B19 with no tumor-specificity, whereas

the Ad-mTERT-A19 displayed the cytolytic effect about 100-fold lower than the Ad-
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41 WD 2004/ 076668 PCT/ KR2004/ 000427 protein
expressi on was observed in the normal cell |ines W38

ware4BIi668These results indicate that the Ad- TRRIVKRI®4/000427

adenovirus is less tunor-specific in replication than

the Ad-mTERT-Al 9. EXAMPLE 7: Eval uation of the

cytolytic effect of the replication-conpetent 5

reconbi nant adenoviruses In order to investigate the

tunor cell-specific cytolytic effect of the Ad- TERT-
AEBHKhd Abeser mrmlinidemodeindei that dbe AdwerERT-Adfohasc dymor cell-
lines, and normal cell lines were infected wth the
%H%E%UYTuses using an Ad-AE 1 B 19

e Rl B  AERRA SR P BB 019 o e

N e
i - , 1 4

fidellpvina TRt i Ry (0 30N Radffng et and

Ay QY ?jfnkéz/ (Bg;ﬁq%%taﬁ&] If?/ﬁi%? %ér%ﬁh&ivﬂh?ﬁ}g ﬁli(?ﬁotf%%i eocntt% &4-Well

ensity per wWell, a next -day, |
ﬂl‘atteg' V\'}iﬁﬁ7(§ib()%n¥l’ueﬁ§e afll- Rt Yo iﬁ%cte#ih@iﬂe@ie JERNNARI the Ad-
or t he Ad- mERT- A19 af vari ous s of 0.01, 0.1, 1,

AR R tHORA-MAENALD o iR A-AFRRTN 190RIBRN I FMS &!FONDI of 10 for
conpletely killed cells at an MO of 0.01 or 0.1, all

168 bl Gha anel &IOESDsEEr tihfoaRl kelsat aghedf an M (3-(4,5-
bottom of the plates were fixed and stained wth 0.5%

dimegtydthiavoleld}-2 j5rdiplidy itettdratiom. brémidend wip/mi) doliton wa added to
to 7F, the negative control dl-CW-Z replication-

aheh vellen reguiterrions intesvalar eAfferiapitaton ed37°6 fohé hty)ionl of DMSO
cells and thus did not display 20 oncolytic effect.
(dimetbyl sudghoxideh evasadde@RD- oath vell, fellovwad-yTiERTbation at 37°C for 10
killed nost of the tested tunor cells in the simlar

miy e |Relatiyetcsl viebillr s gnalyzedibyaneasuringehsortsace 4440 nm.

adenovjruses hay i ghly potent oncolytic effect.
Howev %S%&W%ﬁ%\ﬁiGgl .0 Ak i 2 19 the ¥stesh tomegtral] gy the Ad-

-h%ﬁﬁ%ﬁf%ﬁ%%@%%'@%@%—?ﬁ@@é@%&'s>'ﬁﬂéﬁe:%mor cell
, S h O e ey, By |

SRR AL P PRI S JISLBR8, 008 m s,
§99 T4 ¢h B aRn MR s e é4is showed cell viability (5-20%) sharply

reduced as time had been passed in case of being infected with the Ad-AE1B19 and the

1

Ad-TERT-A19. However, in case of being infected with the Ad-mTERT-A19, the
normal cells of about higher than 90% were found to have survived even after 9 days of
infection. These results demonstrate that the Ad-mTERT-A19 has excellent tumor
cell-specific cytolytic effect and greatly improved stability in normal cells in
comparison with the positive control of Ad-AE1B19 replication-competent adenovirus,
and the Ad-TERT-A19 replication of which is regulated by the wild-type hTERT

promoter.
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WO 2004/ 076668 PCT/ KR2004/ 000427 AE1B19. These
results denonstrate that the Ad-niTERT- A19 has tunor

weelAo7epeci ficity. To anal yze quantitativel y POIEKR2004/000427

cytolytic effect of the Ad-TERT-A 19 or the Ad-

NMrERT- A19 according to tel onerase activity of cell
lines, MIT assay was carried out, 5 as follows. Tunor
cell lines (SK-Hepl, H460, C33A, U251N, A549 and HelLa)
and normal cell lines (BJ, W38 and Il\/Rgoz were
EX4MAETEH &1 Eyaluatiepuof thedn BAORDARIR] qffecbpfé hegeplicefion-competent
70-90% conf | uency, and, next day, infected with the
IgFoaiipat adeRRVIAMES AE 1 B 19, the Ad- TERT-AL9 or the
Ad- MTERT- A19 adenoviruses at an MJ of 10 for the
tunor cells and at an MJ of 50 for the normal cells.
200 |

di et t@{%‘ﬁﬁ? %%Tf g%@ﬁ’ﬁﬁ rﬁnﬁ?@iﬂl@ﬁ PRI vanresv st &@ the wild-
SoRRFRY.H0kplek O 30 RSB PP SitstBhiog Sl Alpaea vy
O P, 36 e

t
55 S Sl U TSSO o o

Rlthe®ln hilR MRS BHHMER RyifhCh huhb88rvidah 8arbGiombell line, using the
TERT- A19, the Ad-mlTERT-019 and the Ad-AE 1 B 19 were

KeWrI Bl 9 dkialdoskive cmi®ll aPlubfor s vidsMRalfash. begdefas e’ cells
at sinmiiar levels to each other. In conirast, as shown
oMthE htian Bfitad cBIL, linenC33re wess hﬁﬂapeleﬂohedlllymﬁ}e,cteﬂhe postnatal 6-8
cells showed cell viability (5-209% sharply reduced
asekt-oldmubianidee e Whastsenrs wercasewnto deiun§0-80 heat, dle AdAE1B19,
the Ad-AE 1 B 19 and the Ad-TERT-A19. However, in

thas'el-0ERDel Myand flect ddan TER Al A evexd -dnEaiRT ideded tchtheA0mors at a
normal cells of about higher than 90% were found to
draventetion iof 8o 1 @Yplaqus fosming el @fex thréertinaes atdnterva&ﬁe@%two days,
results denonstrate th t the Ad-nTERT- A19 ha

witk apegattvecansel, Pee) | 1apeefier; W@&WWSém@@redanJhe volume

%M@é%r Oved St lsflfl%« S}}Jléfrll% 1PB$ leggltlg%ld/_\fgi [_5,11‘2}1 length using
Cgﬁggf:: gegltfll (gﬁ Lg?tll X gﬁgr gao ﬁlglg\l}l}crgl?’l é&lgoyo ?kh ?Qi}qmagg ><;*ﬂléa.’uon: tumor

ERT 25 RLARDL o 43, YR, 28R 76658

As shown in FIG. 9, in the nude mice administered with PBS as a negative

1l

control, tumor size was rapidly grown to 4,23242,185 mm’ on day 32 after the
intratumoral viral injection. In contrast, in the nude mice administered with the
replication-competent adenoviruses, Ad-TERT-A19, Ad-mTERT-A19 and Ad-AE1B19,
tumor growth greatly decreased. That is, on day 32 after the intratumoral viral
injection, tumor size was 44438 mm?® in the nude mice administered with the Ad-
AE1B19, while, in the nude mice administered with the Ad-TERT-A19 and the Ad-
mTERT-A19, tumor size was 229+168 mm® and 18420 mm’, respectively (p<0.05).
These results indicate that the replication-competent adenoviruses have potent

antitumor effect. In addition, on day 60 after the viral administration, tumor growth
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EXAMPLE 8: Evaluation of the in vivo antitunor effect
of the replication-conpetent reconbinant adenoviruses
WA b@4AT6FERT- A19 adenovirus replication of whi BOT/K&R2004/000427
regul ated by the wild- type hTERT pronoter and the
Ad- mMTERT- A19 replication of which was regulated by 5
the m hTERT pronoter were evaluated for in vivo
antitunor effect. The Ad- TERT A19 and the Ad- mTERT- A19
adenoviruses were directly adm nistered into tunors
Goptdveet herpbsered pinewall Abthel wix sudannide adnrnisgredowity p@bn PBS were
carcinoma cell line, using the Ad-AE 1 B I 9 as
lgHed-t i O dayne ghe ‘fawer tSiAgoin $he aude gnigp aﬂdw@aterqdnwﬂh the Ad-

det aij | | x 107 cell of the human csrw cal cell

ABHN ethe AfdnTE%EéH% Biethel bR F-d Ot andp 3@p Hapnd t%g% 62+104
S S R R 2" S5 s

B T T DB P e e o
ﬁTlﬂ[@f (ﬂ%m{g%g?lﬁq/_%kg‘el L’E Iéfr{*@ru?l%}( %ffectv‘fhé\{]was @ﬁlgf’f’atr' txethat %f the Ad-

contr herea h "was noni
I
e T

@deopﬁ{/@ wh@d bk, tth@ﬁﬁn&@'c@ﬁ@l@&?%ﬁ%ﬁ&r&@ oh My 10 after the viral
fol lowi ng equation: tumor vol ume= (short |ength mm2

AdnhigRGa@od shdwdte hoPreStdwn Averb ifiwb Madnkfs. 9, in the

nude mce admnistered with PBS as a negative

control, tunor size was rapidly grown to 4,2322,185

nmB on day 32 after the intratunoral viral injection.
EXAMPLE &sEyaluatidgrhef prodeteri actviay mim vstoarceshalditshes bieth2WTERT
replication-conpetent adenoviruses, Ad-TERT-A19,
ad-milERRIATOmabals Ad- AE1IB19, tunor growth greatly
decreased. That is, on day 32 after the intratunoral

viral injection, tunor size was 4438 nmmB in the nude

m ce adn1n|stered with the Ad- AE1B19, while,  in

nude i eI ﬁV%ltl%tP elevpromotes cackyity ppfriher THR @wé “m-hTERT
Ad- nirERT- A19,

PERIEY i1 eWO(‘bQE gg%}sgﬁeis? dhpcudl B #88, faneaRE Hepteation-
SRR L, SRR Lot SO S DEYE SRR e
R AT AR 2ot TR, 986 e o) 20048288 o mice,
using the dl-CMV-Z as a positive control. 100 pl of each of the adenoviruses of
5x10' PFU was injected to the tail vein of postnatal 6-8 week-old mice. After three
days, organs (liver, heart, lung, spleen, kidney, stomach, testis and muscle) were
excised from the mice. Each excised organ was fixed in 4% paraformaldehyde at 4°C
for 4-8 hrs, and dehydrated in a sucrose solution overnight. The dehydrated tissue
was cryo-embedded in OCT compound (Sakura Finetec, Torrance, CA) and sectioned
into sections 8 pum thick. Each tissue section was attached onto slide glasses coated
with gelatin and stained with X-gal.

As shown in FIGS. 10A, 10B and 10C, in the case of the intravenous

administration of the dI-CMV-Z adenovirus carrying the LacZ gene that was under the
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could not be observed since all of the six nude m ce
adm nistered with only PBS were killed. On day 60,

WO @408 Si ze, in the nude m ce adni ni st er edP@I/KIR2004600427

Ad- \E | B 19, the Ad-TERT-A19 and the Ad-nTERT-Al19
and, was found to be 62104 mm8B, 550368 MB and 1515
mB, respectively (p<0.05). As apparent in these 5
data, the Ad- mTERT- A19 adenovirus replication of which

was regulateq§§¥ the m hTERT Eﬁonoter had excel | ent
Espletignof the senstitutivabromatesithe LasZ 1260Q Has eypressed With extremely

@%ﬁ?@f dpaye q{eﬁ' v 'Azgmf&%m??i%b Vit oy aﬁvdeésr i hgpspleen, the
AP raeT bl %ﬁ?%t ¢ Bt gﬁ?ﬁ%ﬁ@%@@ﬂﬁﬂotﬁtﬁ%ﬁERT z
%@@oa@ﬁ?&%ﬁ i e B %ﬁﬁ%‘yeﬁ% STIESEY 1 18 1 it was

pr o Eggltc %[g};&@@?%‘l Q/eﬁ%g%mg% %\éq#f%ﬁu%%a}nél%c%eéecged when
inrﬂra%ﬁﬁ%s Uitk SOHEP orglle OclERurts Mifcatld HEREHTERT and

rep I catron- I cl ent NoVI r uses, carri e

AR FERB K GhoBRNRd" ﬁfo’te‘f %Eﬂvﬂ?&nﬁileﬁorhﬁﬁh%}ﬁu@ TERT aA%he spleen,

m hTERT pronoter con , were’intraveno

MR SERE &ftpiaddion Wag Q/ery Wehlneh tecadé vEME Zdrﬁfﬁlsﬁatlon of the dI-
positive control. 100 1 of each of the adenoviruses of

PERTID oPHd dan TERITEX i dothparisos with thevi@kd opthepstifistration of dl-
6-8 week-old mce. After three days, organs (liver

OBEV &7, indicegingthdtebe prdmataresctivity of alchhTERT tand rah@ERT promoters
nmuscle) were excised fromthe mce. Each excised
vryauppiessed algedn the splénoaytes. orlnethel stoytheh alowAp2siborof the LacZ
4-8 hrs, and dehydrated in a sucrose sol ution
gRperrAsgistecteliiin thictayelpfithe @dmlmgtﬁélonwﬁﬂlecﬁ;@%yﬁb et thedlliTERT-Z,
OCT compound (Sakura_Fi netec, Torrance, CA)

SERTEROMOERPIFSHIo8 bt L HaZes rqumbéwectwhe pa@sqféhe administration

GEPaaPRTERE-2 afn N Xedhl S BT R R PEERUNOnhe case
O A o TR Sl S RO % e e v
oRR ORGP gt 25 ot Bkt O PRACERRT B s abmremr-2

PRAPOL S s dbRASnRATLIUPAR NATERPpRIRRG: WstRcith ﬁfﬂ%ryspeciﬁcity

in vivo condition, too.

EXAMPLE 10: Evaluation of promoter activity of in vivo tumor tissues and normal

tissues of the hTERT and m-hTERT promoters

The hTERT and m-hTERT promoters were evaluated for the promoter activity
of in vivo tumor tissues and liver tissues, respectively. 1x10 cells of the human
cervical cell line C33A were subcutaneously injected to postnatal 6-8 week-old nude
mice. When tumors were grown to about 100 mm®, the dI-TERT-Z and d-mTERT-Z

adenoviruses were intratumorally injected to the mice once at a concentration of 5x10°
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high levels in the liver, while being expressed with
low |l evels in the spleen, the stomach and the ki dney.
whaewasss i N t he case of the admi nistration of PETYER2004/000427
dl - TERT-Z and dl -nTERT-Z, the LacZ gene was
absol utely not expressed in the liver, which was 5 an
organ in which adenoviruses were known to be nost
abundant |y detected when intravenously adm ni stered
|nto organs These results indicated that the hTERT .
BiAd, using terdF-GMYnd e adiegaiaveneoniobnoh st thesei dayssthe gumor tissues
no nal hepatic cells 1Wéij‘n the s Iee the LacZ gene
& SV PSSHBSS WS 7C d Sﬁaltl Sfeg%@cw ng to the same method
adm ni.stration of the dl- TERT- Z or the dl-nTERT-Z in
iscf!‘?ﬁ%ﬂl?eg OWth the case of the adnministration of dl

P TERT Ao RS o Uhgtr B LS TR udBimrald pffed Vi e
@t@@pkeﬂl%cﬁl&c%s%ente %41%(13%3%%%‘%}:1 llugﬁvlf\?%?%ﬁlsﬁm%q t?ssueshﬁad also

gene was

%ﬁﬁ]%sgéc?ﬁlrtﬁé hOih fhvélht?ssg% tq%{'\éoﬁtré)s% ihhge Blice Sﬁﬁén&ered W1th the dl-

eas no expression o gene wa served

TERT%%‘H @F di-BErEAdyNhghe@bleSon 6f tht D8c2 Eeﬂ'@TﬁﬁT de%ectéd"in tumor

the ki dney, weak LacZ Jene expression wasS found in th

A6, WheRhs h6 €8 BEMN Siprakiofvaf obs@ifedlir GYodmaIRRE ﬁ§§16 In

no expr ession of the LacZ gene was observed in the

SRisteorD fthd HETERIMIZMhdenbdirisoindodedt the [dbZ TET expredsidnnénly in a very

dl - nTERT-Z. These results denonstrate that the

smdil pbffioprodnmoher c¢ibs whxrsat klendl-thUTEBT-2 pdendvirts tityduced the LacZ

vivo condition, too. EXAMPLE 10: Eval uation of

gamenexpegssiantinvd fargofportony i/ durhemuellst insBumes: esdesaorlimase results

20 tissues of the hTERT and m hTERT pronoters The

ndEeRE thatdhernhEER T prometeehas siongerquaingter eetivitr intthor cells than
pronoter activity of in vivo tunor tissues and |iver

@F‘é"g@e@Pe REERE®EOmeey;. 1 x 107 cells of the human

cervical cell line C33A were subcutaneously injected

to postnatal 6-8 week-old nude mce. Wien tunors were

bqut 100 he .dl - TERT-.Z nd dl - nTERT- Z

B RS 4B Cetboagnd el Bodheion yisidin  Botes R gng fefial cells

m ce once at a concentration of 5x108 46 WO

2004/ 076668 PCT/ KR2004/ 000427 PFU, using the dl -CW-2Z

as a hg 89&6%\("? cf“c £ Odral p%&lﬁ:ﬁofl B}fe?cfbgﬂﬁor c%g%ggé(jﬁ@ 'Eeplication by

ti ssues Iver 'tissues“wer e excl se

BE AT W S PEIORLrACHET Hi thfhot RelidrdSAFRalBARO thimor cells (HeLa

cells) and normal cells (BJ cells) were aliquotted onto 6-well plates at a density of
3%x10° cells per well, and, next day, infected with the Ad-AEiB19, the Ad-TERT-A19,
the Ad-mTERT-A19 and the replication-deficient dI-CMV-Z as a negative control at an
MOI of 10 for 4 hrs. Then, the culture medium containing the viruses was removed
and replaced by a new medium, and cells and culture supernatants were collected at
regular time intervals. After freezing and thawing of three times, viral titers were
determined in 293 cells by the limiting titration method.

As shown in FIGS. 12A and 12B, in the HelLa cells infected with the Ad-

mTERT-A19, viruses were actively produced with the similar yield to the case of being
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as descri bed above. As shown in FIGS. 11A and 11B, in
the mce intratunorally injected with the 5 dl-CW-Z,

W0 b@4aegs gene was expressed with high | evel s POT/KBawH/000427
ti ssues and also expressed in the normal liver
tissue. In contrast, in the mce admnistered with the
dl - TERT-Z and the dl -niTERT-Z, high expression of the
LacZ gene was detected in tunor tissues, whereas no
LacZ gene expression was observed in the normal I|iver .
infestedevith jthe AduNEIRIN; {meonfrast prrenzhe dil ¢\gelly svare dnfeeted with
the LacZ gene expression gnly in a very 10 _sna
88 rAd-dRRIFAL e el |psodughien ield 1w ppmagkiablyr reduced.  However,

denqvi rus i nduce e LacZ gene expression.i .
i e, i el i elBanees SHoEmaPicE 15 s MERRGA19, vira
results indicate that.the mhT .pronot er has
BRUHGR i R e i Py B, AR el dumor cell-

L ).d- AT -pronoter. EXAVMPLE 11: Conpari son of
%%%g E%?%ﬁ%%f%%%@yield in tunor cells and normal cells
15 In order to conpare viral production yield by tunor
cell-sepcific replication by the hTERT or m hTERT
EXANDIEE 19 BYARASE! b1 r8fIkafoh NBYi1iFR!IfS the! YoRIcafi&hkSmpetent
(HeLa <cells) and normal cells (BJ cells) were
Aehsalsteth ©oP tiesuael | pl ates at a density of 3 x 105
cells per well, and, next day, infected with the
Ad- AEi B 19, the Ad- TERT-A 19, the Ad-niTERT-A19 and
the replication-deficient dl-CW-Z as a negative

cont r ak1@ cetln oR theMiknanfeem@edl oell find C83 A Thaa subidueaneously injected
cul ture nmedi um contai ning the viruses was renoved and
to gpobtasteti6Byweekrad/nudelinies,  AWkkrcmitogs wa grawnde ebout 50-80 mm’,
supernatants were collected at regular tine
theit 44V 1B 19Afthe rAd-TERI ALY and thhamdrmyTBR TeAl% ederavizyses were
viral titers were determned in 293 cells q¥ t he
ipfrafmorlytinteeigd te thermich st conserirsion af § < AU 1 2Aftersgven days,

i bty oV 0L A e AR oy PP e B Plocks were
L i.eld to. th f. bei . 4 2004/ Q076668

PR D PaOBR o TR oty h AHBOK SRECTYY JUBIPR to the

aﬁgl%lxir' E%‘_g\é@leli%ﬁfolﬂ?. Jf‘ﬁ"%afa%’ 1"1 g%lc:)l\cg{:siev:ergerﬁ trff‘igze&n \'/;vlt%h I}é%%f}ﬁb()dy

e viral “produ was remar

defe! H&&g giﬁvfc\?xi{%{’of e a&%@%ﬂgﬁ%\%@ g{%ﬁ?bso@. GRbliSonaefhecula,

I nf ect
CA, USA) as a primary antibody, and then with an HRP(horse radish peroxidase)-

conjugated secondary antibody to analyze expression patterns of the hexon.

As shown in FIG. 13, adenovirus was detected in wider region of the tumor
tissues injected with the Ad-AE1B19 and the Ad-mTERT-A19, than the case of being
injected with the Ad-TERT-A19. These results indicate that the Ad-mTERT-A19 has
higher replication ability in tumor tissues than the Ad-TERT-A19.

EXAMPLE 13: Evaluation of cytotoxicity of the replication-competent adenoviruses

against the liver
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production was rarely detected, indicating that this
adenovirus has al so tunor cell- 5 specific replication

wa@biosioresss EXAMPLE 12: Eval uati on of replicati oPCHERROOUP00427

of the replication-conpetent adenoviruses in tunor
tissues. 1 x 107 cells of the human cervical cell |ine
C33A were subcutaneously injected to postnatal 6-8
week-ol d nude mce. Wien tunors were grown to about
50-80_mmB, 10 the Ad- AE1B19, the Ad-TERT-Al19 and the

Ad- nTERYL Arohwmamesrvicakeall ling £33 At Wan esilatedyio inyfesisg Into
to the mce at a concentrati on of 5x108 PFU. After

dezglonediayBors ihthet bty saglercd B A Oy EREr A HoRWUg 1A-AE1B1O
Foninorfuret s e i R0 UL ey o o
18}0;‘3@%@?%3%?6& ‘ﬁ@bll?fa?%ﬂmsﬂl o &S&%?@B@%}ﬁ&% P |

PoL ety Hie01| o B, IFRGL SIS 0e Ao

E@féf&?%%ngfgélst lﬂ‘ﬁﬁaﬁ%ﬁé TftShid EGAORS ﬁ}“%%glﬁ?? enlareed and darkly

Peroxi conj u secondary a o aral'yze

fo be . .t | F . 3
SHEECSRACTAAAAC el St RSP B9 BT OHR. SR o
dellISsrBRratidh O a8t MirhberldTeniinEbE IR BRSs undergoing apoptosis
Ad- mTrERT- A19, tﬁnan the case of being 20 injected w t%

Whe SterVERT- Al QonFheSh €S UkérSof fitd eEite adhadisteled with the Ad-
Ad- nTERT- A19 has higher replication ability in tunor
ihiTERTeA1 Y, hiholdhethAdulERWeAl 8lighf)AMRIrged] 30 deVlalundéreoing mitosis
of cytotoxicity of the replication-conpetent

wetewbyérved; esd Kagfenadllsthaé the neemalioviboRpy4/ G86 68s liver did not
PCT/ KR2004/ 000427 First, the human cervical cell line
OR¥Acoriye hapatitisand dnflasnmating. nildese tepults iddigale dhas ghe Ad-mTERT-
tumors in the mice, each of the Ad-nTERT-A19 and the =
AR wen@tions hag e e lowsesotosisity i} eanpragisompitirthe AdedE1B19 in liver
days, the liver tissues were excised fromthe mce,

3§BC-st ai ned wi th hemat oxyl i n-eosin for histol ogic

analysis. 5 As shown in FIG 14, in the liver of the

m ce administered with the Ad- AE 1 B 19, many cells

%g%ﬁ%‘fé‘ﬁzz :”E%aﬁ&ét?on“@ I{'loel:télﬁ‘}el of %éeeéccg?aigg ?onjthaera%?oq.m§ ngd route of

the administration of adenovirus

The tumor-specifically replication-competent adenovirus Ad-mTERT-A19 and
the control virus Ad-AE1B19 were evaluated for in vivo toxicity according to the

amount of its administration through various administration routes.

A. Toxicity of intravenous administration of the viruses

In order to investigate toxicity of administration into the mouse tail vein of
adenovirus according to the amount of the administration, postnatal 6-8 week-old mice
were injected through the tail vein with the Ad-AE1B19 or Ad-mTERT-A19 at various
concentrations of 1x10'°, 3x10'° and 5x10'° PFU, respectively, or 100 pl of PBS, and
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stained, indicating that the nuclei were danaged by
the virus. In addition, Kupffer cell proliferation, a

wo arogme7asesrber of inflammatory cells and cel | s PCT/KR2004/000427

under goi ng apoptosis were observed. In contrast, in
the liver of the mce admnistered with the Ad 10
NMrERT- 019, al though the nuclei were slightly enlarged,
no cells undergoing mtosis were observed, and
Kupffer cells had the normal morphology. Also this
mpyssrvighilityveas thepmipyestigated (K6 Aépatiti s and

i nflammati on. These resul ts jndjcate,that

A TR e DSt o ) IO 6t BIBYO or
ABreSER LS Beigh GG reapryjet i g 15 2 e i

unt. and r,out.e

i th
iR B el cBnSdion, Yo, iptraygops route of
t d TERT 9
Lo S, B &I DREN e o oh iR T jedt s WA ol sinicalty
il @gﬁ%@ 50E1t DptNG, AT, AL IBRT.ALS, four of five mice
atl on

mni str roug various adm ni Stration’rout

WoeAurvifed &ﬁthyda9f15' ek %P{eevﬂasacﬁﬂﬁ?sﬁat%ﬂ %&Heﬁﬁs Ot JaQ@ of the Ad-

viruses In ordef to investigate toxicit

REB 1Y, 31 'R iFve Mitd werd BRedRutER d3i § alt@ithe 91fra1 BRI That
according to the anmobunt of the adm nistration,

BO5T Rt 3106 BFUe k- QHABIBIO laviEhe thfibesieedicith roAKOR & mice
tail vein with the Ad-AE 1 B 19 or Ad- nTERT-A 19 at
hegauseust showigntl 0ol anstatify, | wierddkl Ghe IIMTERTIADIX IWEKD tumor-
PFU, respectively, or 100 | of PBS, and 49 WO

POAAiL 0T 8568 P/ RACUY @OD 4R idedifed toilalve laitenuawastoxicity. In
then ipvestigated (FIG 15A). \Wen intravenously

thel rﬁXsttPﬁb lwinide ddminisetal PRt the ARAENI1NBr IheBAﬂEmEERT-Aw
the _Ad-nTERT-019, all of the tested ten mice wer
werekibesgwishin day dagfter shenvirad radppmistyation, Indigafing that rs‘éﬁh dhAigh titer

T s, t ystem ¢ admi nistration viat
fgﬁ? h{l“g}éﬁlt@ﬂ%w@l NEIHe cé‘g@qﬂ}ago%fuatt einfray¢Roys route.
caused zero nortality in mce. Wien systemcally
adm' nistered with the 3x101 PFU in case of the
were survived until
o e B el oS g oS er s, i
C_ase S[E Vatr?ﬁ 1@‘%&%@1% Et er gﬁll!mrggerftén lgﬁrﬁﬁ%s\(ﬁ{l&l of adenovirus

kille Vi al mnis
a-EE&tding to the amount of the administration, postnatal 6-8 week-old mice were

injected intraperitoneally with 1 ml of the Ad-Al19 or the Ad-mTERT-A19 at
concentrations of 5x10'° and 1x10!! PFU, and mouse viability was then investigated
(FIG. 15B).

When intraperitoneally administered with 5x10'® PFU of the Ad-A19 or the
Ad-mTERT-A19, all of the tested ten mice were survived until day 15 after the viral
administration. That is, the intraperitoneal administration of the 5x10'® PFU of the
viruses caused zero mortality in mice. When intraperitoneally administered with
1x10" PFU, in case of the Ad-mTERT-A19, four of five mice were survived until day

15 after the viral administration, whereas, in case of the Ad-AE1B19, three of five mice
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is, in the 3x1010 PFU, the Ad-AE 1 B 19 | acking
tunor-specificity was toxic to mce 10 because of

W@ bamiong68.00% nortal ity, whereas the Ad- nTERT- BARKRR2604/000427
tunor- specificity showed 20% nortality and thus
identified to have attenuated toxicity. In the 5x1010
PFU, all mce admnistered with the Ad- AE1IB19 or the
Ad- nMTERT-A19 were killed within day 5 after the viral
adm ni stration, indicating that such a high tite of
were survivedewithig dayghi gfterdhe virahedmisisteton.c hat is, ‘the Ad-AE1B19
adn1n|strat|on via_ the_intravengus route.

TRRiNG wryoroﬁpeplﬁitcttwhpw% A@%{q meatalityi Stherras cﬂ%e é%d PHERT-AL9 with

1]\1/1%{()? g;%.'z}tjf g}%:géﬁ{ | e e g%(a]gg}s ocge@g @tq %%ve attenuated toxicity.
I%& or din t}%o%h&go . ntc}?(p)cf&rg)tea@}pg\gem Iegzsgf %tln?cally administered via
tk%“%ﬁﬁi%")%r@e iy § EEH%SCQ%I@%%C% o587 1 be I pyfin day 5

T N
ﬁﬁl{l%gatﬁﬁlu &ipléﬁ% R A Lor ity N8 i, mTﬁ%ESCA:Ii%SUlﬁl ind¢ate that

e tested ten ‘mce were survived until day 15 after
dd3Rovitusal safdWiKnSH Mg taliRihistdfdatby he fntt8peritoneal route than by the
I ntraperitoneal adm nistration of the 5x 1010 PFU of
infevenwiid v98&S caused zero nortality in mce. Wen
intraperitoneally adnmnistered with 25 1 x 1011 PFU,
in case of the Ad-nTERT-A 19, four of five mce were
survived until day 15 after the viral adm nistration,
GhHBrdcty, ofiintrataserad hdmhestitioABS theBiri8¢s t hree of five
mce 50 WD 2004/076668 PCT/ KR2004/ 000427 were
sur vi Vedordért to investigatestoafcitgroft intratpmozal asleinisirationaef edenovirus
That is, the Ad-AE 1 B 19 | ackin nor -specificity
agkoniing 10 thenwmewnti ofy the gdapinigatiqne ngF AfT RIS Adege \traperitoneally

tunor-specificity showed, 20% nortality and thus
lmf@ml.t? pednatyl 413 veckoldmins: eaﬂ’lﬂe@w@mwm BEOWIE 2100 mm’,

Ae@ﬁﬁiﬁﬁ’ g?&”ﬁd@f%ﬁﬁiﬁ@l agggo@gggqe et B fgected to

Rﬂwﬂ?%a aapesggp B prlD PREEBRS i PP P
contra ]{1 ofl Lrlllet & e Fllﬁucet Qf%ré %ﬂ%@rﬁﬁtﬁnﬁl 15 er the viral

adm ni'stration sla d zero no ylnmce

e[c%ﬁﬂ Istr8ddndi 1& gs, ttﬂ@tmtrﬁgﬁeféy 'JdHﬁmF&atﬁﬁf &f A ]bd;Q tPEzJ of the

mnistere the intraperitoneal route t
viruses caused zero mortahty in mice. When intratumorally administered with the

1x10'! PFU, in case of the Ad-AE1B19, two of the tested ten mice were killed on day 8
after the viral administration, while, in case of the Ad-mTERT-A19, two of the tested
tem mice were killed within day 12 after the viral administration. That is, for the test
period of 15 days, the two cases showed the same mortality of 20% to each other.
However, the mice administered with the Ad-mTERT-A19 survived for a longer time
than the mice administered with the Ad-AE1B19.

Taken together, upon the intravenous or intraperitoneal administration, the

tumor-specifically replicating Ad-mTERT-A19 showed a reduction in mouse mortality
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i ntravenous route. 10 C. Toxicity of intratunoral
adm nistration of the viruses In order to investigate

WO o00o7dey8 of i ntratunoral adm nistration of adeODKRRME/000427

according to the anount of the admnistration, B16F10
cells were intraperitoneally injected to postnatal
6-8 week-old mce. Wien tunors were grown to about 100
nmB, the Ad- AE1B19 and t he Ad- TERT- A19 adenoviruses
wer e intratunnrab%iAinjected to 15 the mce_at a

iactsanatisen with the 19 2derpmiyug darkingctumer-speificifyy iglicating that

15C).. All of the tested twenty mce e survjved .

At vivadgxigity by therAd-Ae ER T-Al9 lealifmHited PR EROrAIYRitatin routes

b LA AR, B aE, Sl Baiblon v i

intratunoral ly admnistered. with,th 1.x 1011 PFU, Jin,.

R oo ARSE s Sigh b tiehendithad ol Sall higher
- Ki fter ' .

RIS b Efhedfrtfied b Wb OB b sationer o,

two of the tested tern mce were killed within day 12

after the viral administration. That is, for the test

peangsl ©fi515 days, the two cases showed the sane
nortality of 20%to each other. However, the mce

BeHRRiont & Bekioityt ccoRBnd o THEERShte dOths WariingBatl@ oPadenovirus in

| onger tine than the mce adm nistered with the Ad- AE
dorBal8ssudd Taken together, upon the intravenous or

I ntraperitoneal adm nistration, the

tunor-specifically replicating Ad-mlTERT- A19 showed a
reduction in nouse nortality 51 WO 2004/ 076668

PCT/ KRR®0 4irB0e=p27ific] medoapar-conpetentt Adtth€®ERA-AMD and a control
adenovirus | acking tunor-specificity, indicating that

tifs Ad-AEVRLY sereicvgluttgd toe iAdvimT BRYiCAY Sadcgrding émuthe edute of
by such adm nistration routes. |In addition, in the
%%lﬁ'élspﬁiﬁmb'fmh FesPatidn oothelesEs | Pevieatalyis$ sk mice were administered
adm nistration via the intravenous route_can,cause

wirigndel ek afregeroncalle gaiamauabs vaka lslkntiday of the Ad-
R TR St G o PRELA SRR P e, g
-(I)- Xs'gg?leeltﬁ%\of?r%aeg&l‘ig!?g gﬁ%ﬁ%?ﬁ?e{, gxgyt gesn%edhgc? a.r?dj LS gwritﬁtﬂe&%toxylin-
eosin (H&E) for histologic analysis (FIGS. 16A to 16C).

In the liver of the mice intravenously administered with the Ad-AE1B19,
severe inflammation was observed in the surroundings of the hepatic portal vein,
Kupffer cell proliferation and cells undergoing apoptosis were also observed. Also, a
high percentage of mitosis and the enlarged and darkly stained nuclei indicated that the
nucleus was damage by the administered virus. Moreover, lymphocytes were not
observed in the reticulum cells of lymphoid follicles. However, in the liver of the
mice systemically administered with the Ad-mTERT-A19 via the intravenous route,
weak inflammation and slightly enlarged nuclei were observed, but cells undergoing

mitosis were not found. Also, in other tissues, such abnormalities were not observed.

When the Ad-mTERT-A19 or the Ad-AEIB19 adenovirus was not systemically
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The tunor-specific, replication-conpetent Ad-nlERT-A19
and a control 10 virus Ad-AE | B 19 were eval uated

W 2004/0m6668 Vo t oxi city according to the route OPCT/KR2004/000427
adm ni stration with respect to pathol ogy. Postnatal
6-8 week mce were adm nistered via the tail vein,
intraperitoneally or intratunorally with N1010 1010
PFU of the Ad- niTERT- A19 or the Ad-AE1B19 or PBS.
After seven days, organs (kidney, liver, lung and
adplivisieednaiie GiRcimfEayeRousmrewe Rl dntrapepidanealhe defe dniaymorally
stained with hematoxylin- 15 eqsin.(H&E) fo
aqpupisierd & thparpsitier pllof the exciees HE5e5S Ve forwad tp erat normal
of th i ce intrayvenously adni.ni ster with the Ad-Al
Sates. 1 aRer Enghet UhF PRl L S s AGhVies Wes Tound to
surroundi ngs .af the hepatic pantal vein, .Kupffer cel]|
GBS (PR, orichh e SPRERTITeRUH e apURPgiicEee Pt Eifplpmoral

hserved. Also, .. ' pe t f m.taosi n he.

LR nnd ad oy of ACTERERT AL RraPhliRuTeRBp of Which was
RS LY S R IRl WAC (AR ThELBRA MW vivo toxicity to
= b Ll f jd follicles. However, in the
q@b &H&@%&h&ﬁh@?&ségﬁﬁcal 'y adm ni stered with the
Ad- nTERT- A19 via the intravenous route, weak
i nflammati on and slightly enlarged nuclei were
oharipgeljebut cells undergoing mnmitosis were not
found. Also, in other tissues, such abnornmalities were
Deiluaion esf/EBokicidyd aWoeding e thel-amblakil add t@uteroftthe adahirAErdtion of
B 19 adenovirus was not systemcally 52 WO
e NeiNIRGFA8oRTCAYsKR2004/ 000427 adni ni stered via the
i ntravenous route but intraperitoneally or
intratunorally admnistered at the sane titer, all of
the excised tissues were found to be at nornal .
st at edn Viukéoxieibgef ey adeneuirasestwey Ergwrilpvestigaed &y amlyzing
t he adenovié]ieses was found tqQ . cause severeﬁéoxi,city

bloed sapiales selfeclict Homnbe e aginislrsdarith thy AesnQYigHss-al In this
Grio OGP et SRESRes, APRR: il gpa i espl fonction
PR3 AREE o R Rkn UEPE PRl PR U Y otk ro and
SRR R E S B R G 5 o

A. Administration of the adenoviruses of 1x10' or 5x10'® PFU via various
routes

When mice were systemically administered via the tail vein with the Ad-
mTERT-A19 or the Ad-AE1B19 adenovirus of 5x10° PFU, the mice were killed within
seven days after the viral administration, and thus, could not be subjected to blood
analysis. In contrast, when the adenovirus of the same titer was intraperitoneally or
intratumorally administered, on day 7 after the viral administration, severe hepatic
toxicity occurred. However, in this case, no renal toxicity was observed, and the

electrolytes were present within normal levels. These results indicate that the
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10 adenovirus by bl ood assay In vivo toxicity of the

adenovi ruses was further investigated by anal yzing
whb@wad7®espl es coll ected fromthe mce adm ni SPET/EE2004/000427

with the adenoviruses. In this test, hepatic

function-rel ated enzynmes (GOT, GPT and T-bilil ubin),

renal function paraneters (blood urea nitrogen (BUN),

Creatine and uric acid) total chol esterol and 15

el ectrol : a") were quantitatively

aRerHeRe yai 5 bmtéaém;zmtab a@l}umﬁrama AfHhe adenavyrsess washgafer than the

adenovi ruses.of .1 x 101 or 5x 101 PFU via vari ous

F’gﬁf’%’s"u% i3ietioter ¢ systenical |y adninistered via
the t TERT- A 19 he Ad
19 adahben Pokuial %EETBH? ciod 0 i QRO g I%U the

U R KR ol e AT, o i
cﬂ‘{ﬁr Wisila V&)Mletﬂ tAﬂ?AEijﬁ WVGblf‘San%f GF?%\% eI‘é {e%arl‘éﬁ%y increased

aperitoneall'y or ~imtratunora ere

Fhile gxc%&hﬁ% tHemaMizhRk n@&ﬁﬂlﬁh%\;@i A cotFéE %elﬂeaaﬁ'tlﬁlgtered with

t oxi Clty occurre However In this case, Nno rena

ﬁl@%&hf-’DER’Yagwblﬁ%vsﬁgwe@'&goﬁt@w SHI8HEIRE YIGB MBIEPT levels than
present within normal |evels.” These results indicate

hdtatal U8Rls. S3oWeve) Oié Qdh & diotticKREPATY ARRASH marker enzyme T-
intraperitoneal or intratunoral adm nistration of the
bititrbdry iwas Sosndves bs adredtlyt hfeabdibin thet maceenditiistered with the Ad-
adm ni stration. Wen systemcally adm nistered to mce
AE1R1 T vhde btingt withinahe hoxmdl GhfgdPhlthe triiee adnhémisteted ugils the Ad-
wer e eval uat ed whet her causing hepatic toxicity in the
mlERT-AP.mice 5 administered with the Ad-AE1B19, GOT
and GPT levels were remarkably increased while
exceedn rrglditioa, amnymzﬁ avepointraneritcagdls administeredr with, the Ad-
when admi ni stered w{ t he Ad- mMTERT- A19, m ce showed
ABH3L9 sdengvirgs @f hﬁxdﬁer Rygrths naricepdisplaxes| scaased GRdr feagpls. In
| evel s, However, the Qf anot, er hepat | 0
SRR %Wﬁnlatrqpe%?rmahzﬁ @ﬁﬁl%@re Jtifbthes™ @155% § f'the same
adni_ni.st er ed

BESRERTNIOED g hen oHBHo g el Vit GBS, Spf i were
ﬁag%uﬁio‘f‘élg; %&mﬂﬁt@reh,h %}&f{ mﬁ@‘ﬂhﬁ%& levels were increased in mice

administered with the Ad-AE1B19. These results indicate that the tumor-specific

replication-competent adenovirus has decreased hepatic toxicity in vivo in comparison

with the adenovirus with no tumor-specificity.

TABLE 2
Analysis of blood samples from mice intravenously administered with adenoviruses of
1x10"° PFU
Description Test Unit | PB Ad- Ad-mTERT-
S AE1B19 A19
. . GOT U/L | 176 >1000 914
Hepatte fanction GPT UL | 48 | >1000 792
T-bililubin U/L | 0.9 22.0 1.3
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In addition, when mce were intraperitoneally

adm nistered wwth the Ad- AE1B19 adenovirus of 5x1010
W@RWd4/0tdse8 mi ce di spl ayed i ncreased GPT | evel s. PTYKR2004/000427

contrast, in mce intraperitoneally admnistered with

t he Ad- mTERT- A19 of the sane 15 titer, GPT |levels were

5

in the normal range. Wien these adenoviruses were
|ntratum)rally admnlstered GOT and T-bililubin
| gvetrs Were TTCreas Ty T
Ad- Réndl fBnt®n These resultps that 't hg '
t inor - steeci fi ¢ epH-cati-op agenevr-us—
decreased h@n:—'n“i c YIgung + i comharilsan ﬁ‘ith
the agepoyis us wi t hl¢tal turmmgééis’Lcllfq ci t ¥5720 [TABLHE24
Anal ysi's ofs bI oodchdesstsirels from nji ce i ntravendgusly
afimi ni stered wifth atfanovi r usey/of 114 x1018PFU 143
Description Test Unit PB Ad- ghd-|mMTERT S AE1B19 Al9
patic function GO LT I/ o4 st |GPT
48 Elwtolyroestr-bi | i Fﬁbi n L qulg g23 0 1413E 54 WD hS
2004/ 076668 PCTFHKR2664+000¢427 furetom—BuN—
18. 20.8 [16.2 test 2 r‘g‘ég}l gﬁe o0l 089 4
nmgldl 110 24 hI gesterigl Na+

nEq/ 114 145 143 dl Electrolyte test K+ nEq/ 4.3 4.2

4.3 dl d- nEq/ 96 97 98
TABLE 3
Analysis of blood samples from mice intraperitoneally administered with adenoviruses
of 5x10'°PFU
Description Test Unit | PB Ad- Ad-mTERT-
S AE1B19 A19
. . GOT U/L |[176 166 101
FHepatic fimtion GPT UL | 48 | 109 24
T-bililubin U/L | 0.9 0.6 0.5
Renal function BUN mg/dl 15. 24.8 18
fest Creatine mg/dl | 0.3 0.3 0.2
.. Total mg/dl | 110 128 132
Lipid test chloesterol
Na* mEq/ | 144 143 144
dl
-
Electrolyte test K deiq/ 4.3 4.3 4.3
Cr mEq/ | 96 96 98
dl
TABLE 4
Analysis of blood samples from mice intratumorally administered with adenoviruses of
5x10'°PFU
Description Test Unit | PB Ad- Ad-mTERT-

S AE1B19 A19
Hepatic function GOT U/L | 176 372 132
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dl  TABLE 3 Anal ysis of blood sanples frommce
intraperitoneally adm ni stered with adenoviruses of 5

WO 200476668 PFU Description Test Unit PB Ad- Ad- PTERR2008/000427
AE1B19 A19 Hepatic function GOT UL 176 166 101 test

GPT UL 48 109 24 T-bililubin UL 0.9 0.6 0.5 Renal
function BUN ng/dl 18. 24.8 18 test 2 Creatine ny/dl

0.3 0.30.2 Lipidtest Total ng/dl 110 128 132

chioestggpl Na TEq/ A3 ¢ [Ug echio € Teyh
5 Tanatystaof-—bf oddbiigl i Pt 0% (77 53 TLL b
adi Réral fmetomi | h adetdvi r | g/dpt 18 1 dfffr pry 231
Descri pthg@n Test _Unit PB Ad- Ad- nT?{E'- S AF1B19 A19
Hepatic functionh GOreatine 1176g/dvp 0132 55040 0.4
2004/ (]\]6(3(%8 PCT| KR2@atl 0004 2dg/dl | 110 117 130
1p1d test
chloesterol
Na" mEq/ | 144 142 142
dl
+
Electrolyte test K m(]131q/ 43 4.3 4.2
T mEq/ | 96 o8 o8
dl

Industrial Applicability

As described above, the transcriptional regulatory sequence according to the
present invention is capable of killing selectively tumor cells by inducing tumor-
specific, high-efficiency expression of a gene operably linked thereto. Therefore,
the transcriptional regulatory sequence is useful as an anticancer agent with minimum

side effects.
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test GPT UL 48 45 19 T-bililubin UL 0.9 3.5 0.7

Renal function BUN ng/dl 18. 19.6 23.1 test 2
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117 130 chloesterol Na nEq/ 144 142 142 dl

El ectrolyte test K+ nEq/ 4.3 4.3 4.2 dI d- nkEg/ 96

98 98 dl Industrial Applicability As described above,

the transcriptional regulatory sequence according to

the present invention is capable of killin

sel ectively tIHWSIPTIWIRF%ATB‘SFTP@BE?@ITHB]M{CBH%‘FQAN%%Ci fic,

hi gh-effici ency expression of a gene operably |inked

t hereto. Ther ef or e, oBOTHEB BlaLaGESYMPERIBNAl regul at ory

sequence is useful as an anticancer agent with mni num
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| NDI CATI ONS( | azsel i i azkifixXqVFaAe) This information
I's continued on an additional sheet ~ D. DESI GNATED
STATES FOR WHI CH | NDI CATI ONS ARE
MADE(i ft ! reindicati ansaaenctforall desi gnatedSti ee)
E. SEPARATE FURNI SHI NG OF | NDI CATI ONS( | eave bl ank i f

t :2) The indications |isted below w |l be
submtted to the International Bureau | ater(specify
the general nature of the indications e q.,

Lg@ciﬁf R o Ea AL PEAR oI B Jmafelomers roverse
_ ]
FtEShatE ugE)" Rfﬂf@%%ﬂ@%iﬁ? %ﬁ&}?rc?e@md"”aque&ﬁ% h‘?%aﬁomﬁlses one
[ A
P TES: Iah DOhAA by  ™

PCT/ KR2004/ 000427 What is Clained is;
transcriptional regulatory sequence wt h a hurran

tel omey efh'é%‘éﬁﬁ@rﬁ)tlohﬁlar@é&lﬁio?} 8 fichdETRRE) (RMIORRIAH 1, wherein the

linked to a nucl'eoti de sequence that comprises one or

HPERT Cortinetd? i iBdinkgd ot B8 @Rofitle FBGucdice A coprises one c-Myc
binding sites. 5 2. The transcriptional regulatory

ﬁﬁ&@g@ﬁea@@ﬁsesﬁf iridihg ditegl @i m 1, wherein the hTERT
pronoter is linked to the nucl eot i de sequence t hat

conprises one c-Myc binding site and five Sp |
bi nding sites. 3. The transcriptional regulatory
sequentellxs tmpscriptiondl fegubltajynsejuence2as sehéordi m tdhem 1 or 2,
c-Myc binding site is selected fromthe group

whersinsthe advips bisEDgl sie NOS:lectadfrom tBe grdip4onsistinghel SEQ ID NOS:
transcriptional regulatory sequence as set forth in
2134 or 2, wherein the Spl binding site is

selected fromthe group consisting of SEQ I D NOS: 5,

4. The transcriptional regulatory sequence as set forth in claim 1 or 2,
wherein the Spl binding site is selected from the group consisting of SEQ ID NOS: 5,
6,7,8,9and 10.

5. The transcriptional regulatory sequence as set forth in claim 1, wherein a
5'-end or a 3'-end of the hTERT promoter is linked to the nucleotide sequence that

comprises one or more c-Myc binding sites and/or one or more Sp1 binding sites.

6. The transcriptional regulatory sequence as set forth in claim 1, wherein the

transcriptional regulatory sequence has the nucleotide sequence of SEQ ID NO: 13.

7. A recombinant viral vector comprising the transcriptional regulatory

sequence of any one of claims 1 to 6, which is operably linked to a gene required for
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6, 7, 8 9 and 10. 5. The transcriptional regulatory
sequence as set forth in claiml1l, wherein a 15 5'-end
worooa/0&eeend of the hTERT pronoter is |inked tBCT/EK&2004/000427
nucl eoti de sequence that conprises one or nore c- Myc
bi ndi ng sites and/ or one or nore Spl binding sites. 6.
The transcriptional regulatory sequence as set forth
inclaiml, wherein the transcriptional regulatory
sequence has the nucl eotide sequence of SEQ ID NO 13.
viral wpheatimbi nant viral vector conprising the
transcriptional regulatory 20 sequence of any one of
claims 1 to 6, which is operably linked to a gene

required for 59 WO 2004/ 076668 PCT/ KR2004/ 000427 . .
viral & @Fir@‘é?mblﬁ?n%‘.’m?h‘@qoéﬁnﬁt %’ﬁ]{f ipiqlam (eBpgiein the viral
set forth in claim7 wherein the viral vector is a
VGPIPES URSTRA RO e EUR A IRIIAGYF T | di ae. ©. The

reconbi nant viral vector as set forth in claim?7 or 8,
wherein the gene 5 required for viral replication is

d ' _ ' ' .
an adenhgyl "ré“&%n}eoglﬁﬁ V?ﬁln\%cg%%s Sgthi%wﬁﬁérqg ?%W S,WHe%m the gene

vector as set

r?tg.gfé‘a\ﬁ)f Vﬁalq{@,[:.')ﬁéétigﬁ e a?leﬁ@viﬁ%a?lg:}gt%ﬁe.l 1. The

onbi nant ral vector as set i n any one of
clains 8 to 10, wherein the adenovirus conprises a
del etion of an ElE-19kDa gene. 10 12. The reconbi nant

viral 1pectier ra@snbatant afitah viedtor! & Betlforthvier @hith thewherein the
reconbi nant viral vector is KCCWv 10470. 13. A

adeentvisrarly gehd @lan\BIAt ggneconpri sing t he

transcriptional regulatory sequence of any one of

claims 1 to 6, which is operably linked to a

therapeutic - transgene. 15 14. The reconbi nant viral

vect orl laghs etcondrindntivirat veston a8 setvilegthdn rany me of claims 8 to 10,
t herapeutic transgene is selected fromthe group

vesmeinghe adpneireuersnprisapplelston ofamEd B-19%Ma grasi ¢

genes, cytotoxic genes, cytostatic genes, apoptotic

genes and anti-angi ogenic genes.

12. The recombinant viral vector as set forth in claim 11, wherein the

recombinant viral vector is KCCM-10470.

13. A recombinant viral vector comprising the transcriptional regulatory
sequence of any one of claims 1 to 6, which is operably linked to a therapeutic

transgene.

14. The recombinant viral vector as set forth in claim 13, wherein the
therapeutic transgene is selected from the group consisting of tumor suppressor genes,
antigenic genes, cytotoxic genes, cytostatic genes, apoptotic genes and anti-angiogenic

genes.

15. The recombinant viral vector as set forth in claim 13, wherein the viral
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15. The reconbinant viral vector as set forth in claim
13, wherein the viral 60 WD 2004/ 076668

wWOEDAKRBeH4/ 000427 vector is a virus bel ongi nBCT/BRR2614/000427

genus adenoviridiae. 16. The reconbi nant viral vector
as set forth in claim214 or 15, wherein the
t herapeutic transgene is introduced in place of an
adenovirus El gene, and the reconbinant viral vector
is replication-deficient. 5 17. The reconbi nant vira
vieetor & a wisussaloniging to tha getus adenavitidiags, wherein the
t herapeutic transgene is introduced in place of an
adenovirus E3 gene, and the reconbinant viral vector
is replication-conpetent. 1 S. The reconbj nant vjral )
vect orlGad he aecomminpantiviral ireton e foTls In Glgun dfhrprlfe Wherein the
herapeuti c transgene,is. i.ntroduc in $Iace

I S d i an
therapeiicr Hansgene ge ARirodiead tiRePlad% Of oAt hiedips i dne, and the
vectar co i ses a del er.ion of. adenovirus El and E3
rgeqfakn t@%p V?ﬁS%ﬁﬁﬂﬁ%ﬁ@mﬁgﬂgvPﬁa| vector conprising
the transcriptional regulatory sequence of any one of
claims 1 to 6, which is operably linked to a

thera ' T : o .
vect o Pﬁgg‘hg é?éofrl@?flﬁﬁ :’{ﬁl.‘a%: I%g(ft?ﬁ %Sseli mﬁf} ﬁﬁ{]‘{} JA, Gerein the
hBSHARR Erhfiscbh@NS ARAGIIGEA SR FEESSLT P RUERRLAS AP gene, and the

consi sting tunor suppressor genes, antigenic

1966 8BinafVifAl Q¥dter BB Ratib-LOBP&EAIC Jenes, apoptotic

genes and anti-angi ogenic genes. 21. A host cel
transfornmed or transfected wth the reconbi nant viral
vector of any one of clains 7 to 12. 20 22. A host

cel | tI8amht accombinanttvimhséaort sdsenifodth i elaire ddndai Ifavtherein the
viral vector 61 WD 2004/076668 PCT/ KR2004/ 000427 of
theyparie ofnsgkné s idiBoduoed 80 pkBe o mostlenmlitus E1A gene, and the
transformed or transfected with the reconbi nant

neermbingt viral sector camprdtes 2 dgletion of adepoydupEL 20d E3 genes.

19. A recombinant non-viral vector comprising the transcriptional regulatory
sequence of any one of claims 1 to 6, which is operably linked to a therapeutic

transgene.

20. The recombinant non-viral vector as set forth in claim 19, wherein the
therapeutic transgene is selected from the group consisting of tumor suppressor genes,
antigenic genes, cytotoxic genes, cytostatic genes, apoptotic genes and anti-angiogenic

genes.

21. A host cell transformed or transfected with the recombinant viral vector

of any one of claims 7 to 12.

22. A host cell transformed or transfected with the recombinant viral vector
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24. A pharmaceutical conposition conprising: 5 (a) a

therapeutically effective anobunt of a reconbi nant
WO 200alo766ext or  conprising a transcriptional rePOl/EROEN/000427

sequence conprising a human tel onere reverse

transcriptase (hTERT) pronoter |inked to a nucleotide

sequence that conprises one or nore c-Mc binding

sites and/or one or nore Spl binding sites, wherein

I ANEEHL RG] | regul atory sequence is operably

of%ﬁ%ﬁ% to é&%g%ég?QQUired for viral 10 replication

and (b) a pharmaceutically acceptable carrier. 25. The

pharmaceutical conposition as set forth in claim24,

wher ephn Ahigyst Gl tanyfoehed or Iradsféctet Switle Itioen gdcoghbitant en-viral

genus adenoviridiae. 26. A pharmaceutical conposition
vEeRGdcicsidngy toldaifa)9 er 2er apeutical |y effective anmount

of a reconbi nant viral vector with a transcriptional

regul atory sequence conprising a human tel onere

reverse transcriptase (hTERT) pronoter |inked to a

nucl ed4.iAlphaegeeutival compostibompedmussingie or nore c- Myc

bi ndi ng sites and/or one or nore Spl binding sites,

wher e(ag ehéherapsnienllyptefisntaye amayuf aeforay pag vgal vector

operably linked to a therapeutic transgen%; and 20 (b)
cempHypEa BNsIPAPn3) reguldptyatsecnes cOMpRsing 2 humgg telomere feverse

phar maceut j

ohRer Biae (WEIRT) PamORs et 168 agretcd ey g couprirs one or
d iridiae. WO 2004/ 076868 . .. . .

nibes M GO R4 2 30T PiaPhdEe Pl PRdRp ol affercin the

o Bl HarbRReh sAUERRY FobERt ilen s, b Mol TRPhedoky vire

. L sequence conprising a human tel onere
Iépz@gé(%lé%ﬁ%r anscriptase (hTERT) pronoter linked to a

nucl eg@iagl?}mz@g%éﬁgfahﬁmgp@gggahgﬁs one or 5 nore c-Mc

bi ndi or one or nore Spl binding sites,
wherein the transcriptional regulatory sequence is
operably linked to a therapeutic transgene; and (b) a

phar mas ethé GahinyaceGE@P cdRiposi€iah st forth in claim 24, wherein the

viral vector is a virus belonging to the genus adenoviridiae.

26. A pharmaceutical composition comprising:

(a) a therapeutically effective amount of a recombinant viral vector with a
transcriptional regulatory sequence comprising a human telomere reverse transcriptase
(hTERT) promoter linked to a nucleotide sequence that comprises one or more c-Myc
binding sites and/or one or more Spl binding sites, wherein the transcriptional
regulatory sequence is operably linked to a therapeutic transgene; and

(b) a pharmaceutically acceptable carrier.

27. The pharmaceutical composition as set forth in claim 26, wherein the

viral vector is a virus belonging to the genus adenoviridiae.
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28. A pharmaceutical composition comprising:

(a) a therapeutically effective amount of a recombinant non-viral vector with
a transcriptional regulatory sequence comprising a human telomere reverse
transcriptase (hTERT) promoter linked to a nucleotide sequence that comprises one or
more c-Myc binding sites and/or one or more Spl binding sites, wherein the
transcriptional regulatory sequence is operably linked to a therapeutic transgene; and

(b) a pharmaceutically acceptable carrier.
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