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WD 2004/ 076668 PCT/ MD04/ 000427 MODI FI ED TERT PROMOTER
W TH ENHANCED TUMOR- SPECI FI CI TY AND STRENGTH AND
RECOVBI NANT VECTOR COWPRI SI NG THE SAME Techni ca
Field The present invention relates to a
transcriptional regul atory sequence with enhanced

L cificity and strength and a reco I hant
1@52@%?ﬁ§%npr|5|ng the transcriptional /g@%@@mmm
sequence. More particularly, the present |nvention
relates to a transcriptional regulatory sequence
conprising a human tel onere reverse transcriptase

%E155L§%§E§E§%Eé££h§£§& to a nuclfotlde sequence that

t he transcrlptlonal regul at ory sequence. Background
Art Adenovirus was known to have several advantages of

rlisdhiniel Figdgene  transfer with high efficiency in vivo

and in vitro, transferring exogenous genes into a

vari ety of cell types and al l ow for expression of the
genes, divisi.on state of target
cell's, p?’g% 3lnﬁvéa'n tﬁ‘?ngrﬁﬁfef {®p tﬂ?ﬁ‘srcﬂ%hoﬁﬁowﬁﬁ?mr@ éfEfglF’?Pﬁ with
CARAEN tio iRty did Stredoth hRES ?ec@zﬁﬂiﬁg}{t aQfisr od %g%&g% S
has greatly incréased in use In clinical canc

trhesctypiony] Gegalany sdquénce.’ Ad@B Patticulkalyy @6 ket fintion relates
hi gh-efficiency gene transfer into nmammalian cells.

: Fqn%uﬁﬁsmp’q!wbye , SPAuences c@nprigigt @ Humag . tlomet aberse

r di at etra i nt o human

FERERRE T Ry LR oo steste tht comprises one
b6 AR

1997, 4%5&%%‘%% ﬁ%@ﬁ%%&’z po Fésépf’ rbem&ﬁggﬁesu‘ré}%r? Jecsmbigant
véver aqynprisiol at edtatny cead ef@Vis rdpSrabllyOftked &6 'he Mﬁﬁﬁ@oﬁﬂ

of therapeutic genes is not required, and host 1 nmune
FegulpiBseduerguced by virus or viral proteins is not WO
2004/ 076668 PCT/ KR2004/ 000427 highly significant or
even can be beneficial in some cases. Thus, adenovirus

bespRBsI Agttractive as a gene transfer vehicle 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 &
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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However, the nost conventional reconbi nant

adenovi ruses for cancer therapy, which are known as
replication-inconpetent first-generation viruses,

di splay antitunor activity in only primary infected
cells or a very small nunber of surrounding cells

g’;‘]‘&l"’?‘m&@ et aI “Cancer gene therapy: %C}d:igi‘%ﬂﬁ“zliﬁ%ﬂ

new courses.' Gene Ther., 2000, 7, 2-8
F. Cancer gene therapy annual conference. 1997: trends
and news, Hum Gene Ther., 1998, 4, 283-6; - Latti ne,
E.C et al. "Selectively replicating vi ruses as
therapeutic agents agai nst cancer.' in: D. Kim (Ed),
G@rﬁblYtS Yy osverresh be benefickd adwmiecass. e Jhys, ievpvifos keCOmes

235-50 To, overcane suc robl ens, the McCorm ck
tg‘ CHVE S f° %%aanéfp"\éﬁif}ﬁ g"ri‘i”i‘grttp"égpyr ecorrbi nant
adenovurciii%v%rh ey SEfL bAREERA L EGHU N %ol D ol

and eventu unor

v dicta@y, Ywiadh 424 f:ﬂblwh&s wﬁ@uﬂiﬂﬂl@oﬂlﬁbtéﬁ?ﬂﬁ{ éé@elﬁ% Vitu§4d, display
adenovi ruses causing tunor-specific cytolysis
( Bitduns fgtivity ioRnlygrimaty, infedied @tleoanerusaatintmber of fvabunding

%t s.selectively in P53-deficient human tunpr

fiqlfiﬁ’ g‘%ﬁeﬂcﬂi Canegiygeng ghesapyy la%éefsmgldenewrréiu@é% @ene
I ft

12, o O 0 A Ve NS

ehdvisC BeM. Gadd TieAN1998,4 2@3@‘@&&1@5’ ]@M &t ANGakedively replicating
chenntherapeutic agents Nat .
19i97Ees36 GerapBUc 4fshts aghivst canec bilnyIDi dﬁa@d}p@eﬁe derape 6f caticer,

onmno effect on cancer therapy by displaying
aﬁ?ﬁ?ﬂﬁg?%%3@W0k@?1%%9 35y in primary infected cells,

cot1 o iy obdRAR RRbonts LT So i e R Bl g

t Rednapeul z!td@novﬁ'flef ih&aeplicaAeeleRedve 5N Gotor daflssaﬁl ¢ &ﬁua]ly kills

oncol ytic adenoviral vectors further inclu
alie ampagellnf Afer dgt, iantrribiyt efdeffoetp [vieed riadinto dbvelop modified
surroundi ng normal cells, and thus, having | ow

CAFRVBRIEE CRUsing Sponspssiie retolysis| (Bischofy kB £ ple At .a@enowms
rIﬁﬁ’tLI C@J%t %Bﬁc%%m?l%cqntely aqu%\éci f[] S havgtl,lr?:igre gelgevgclen e,

twrr@r.s m@ze i3¢3 semieis@a@ en ap@@mrms aR ASRO k fURERiafe AN
be devel oped by regul ati ng cancer tissues exXpr essi on

ofdereyitus, \WisE0 Olod FB6I68 POIAIKRRA0htifND42 Zifigatyotiai Ban be
which is essential for replication of adenovirus using

- 1ayEgented gy s@qngzg(b@e%fggﬁﬂqu@c agents.” Nat. Med., 1997,3(6),639-45). The

oncolytic adenoviral vectots 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
niainly 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
t he pronoter/enhancer regi on of prostate-specific
antigen (PSA) selectively expressed in prostate
cancer cells, adenovirus replicates selectively in

- i tive prostate cancer cells (Rodriguez. R et
gﬁéocﬁﬁfﬁﬁgs %1{/%1#9041000427

oSstate attenuated replication co
adenovirus (ARCA) CN706: a selective cytotoxic for
prostate- specific antigen-positive prostate cancer
cells." Cancer Res., 1997,1,57(13),2559- 63). The
prostate attenuated replication conpetent adenovirus
( ARG Witkly Besseqtizh foy cryhicaRbra o erewirisoming funfd, orltSAp-spesific

0B 0, e St o e B
| t ent .
B LT

eXPEN) IsElectivble eLprEkaASE pRBtaR calcBeeel¥VdRB Vil rGBBAS selbkel
and ElI B, of adenovirus can be regulated according tg

expPEAgiosivd proehls @hcePSallhyRalgidzj Bnat lay Prs@et iteguated
proEﬁgée- speci fic enhancer region into the upstream
ofePEfeROY empetefadenoings {ARGA) EAVDG; asieative sytotadie denrpsiate-

( =D . C. et al. - tification.of the

{ Pae? dnigdipoive, psfFD i Sl v BF- 1Rla(.25%-
kel | Riceprstte ABbRE! EplidSifini LoniplEnC ARAVIMS ARBAD CNT06
cyldon virus 764, an attenuate repli1cation conhpetent
ati@idon Prsmb@ntiplsp EAAUSAY anasder ahda@ply cliniddBRREn Pafnts
1999, 1,59(7), 1498-504) . Further, enploying pronoters
of"%g o gqcpres REQPtasrjaycer. n In gdslitiong sometatieropts bave besn eade h

(BeyRaR fhcR Gl bk PRt SR Beehset v

aglangn thel shsestiay f S8R QRY ?&&Q%A AN of Aaem@%sﬁ%a{}] be

"Cene therapy for al pha-fefoproteln-producl ng
hegeditehecading so cipyessiatelondd s ESATBdiditReallyIiaRshe b pafstatdhe
herpes sinplex virus thym di ne kinase gene.'
HEFAHOFrer rogiom ingthe grirgam wiELhggne thay ispone of eaaly genes of

' i~flL.c, pgrompters Jjn tarqgeti steni cal |
AP RTHE QREC b i B tor e Bty S5 of,
Qrigdéh kallireiB D o84 theix GRS tHe RELBMNioh BF cyRRR %ﬁb%&%%ﬁfﬁu&ted

ant i gen- produci ng human | ung cancer cells by ce

tippiatiope corfipetent xqder@ssiso foro fprdstep@ancsi Mdrapy.’ VICENeSr Res.,

&E& 1 di ne ki nase gene.' Cancer Res., 1994, 54,5258-61,;
gﬁg?(g)’,lﬁ&ﬁé@. &iprther, gg}pécmqgvprplyotgﬁ of genes activated only in

%@%ﬁﬁ%‘é{%‘%%}g% Sh 550 i(zm’%, car\égoezrggr%n%?a%gge% (CEA)

and MUC-1, tumor-specific 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, I.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-corpetent adenovirus

3



10

15

20

25

for human breast carcinoma cells expressing the MJUCL
antigen.' J. din. Invest., 2000, 106,763-71). In the
second strategy for the devel opment of tunor-specific
replication- conpetent adenoviruses, sonme attenpts
have been tried to devel op tunor-specific
replication-conpetent adenoviruses by selectively
WREMPHY out adenoviral genes that are esRIHER2A44090437
active viral replication in normal cells but not
essential in tunor cells (Wyte, P. et al. "Cellular
targets for transformation by the adenovirus EtA
proteins.' Cell, 1989, 56,67-75; Fueyo, J. et al. A
Mitir chinina heeadt yehicitioasl @ ellBvéxpitssideathe MUCIO attizgen. RD. CRATHNMWERY
produces anti-gliom effect in vivo.' Oncogen.
20019,1969763-A3) . Bi schoff J.R et at. reported first in

1996 t hat, an adenovirus ant deficgient in the ., .
adenov EIP ihe S‘é‘éor“ﬁ )ﬁgat o‘f% itﬁu%" oBHEnh 0? Iji‘EJE‘OITSH‘?‘?b‘{"i Ricatiop-
bi . . ] . .
LSkt 808050 LAREELIR Bk ok W0 SRIGESRRE s
pEglicdb-infeknttadeiovinged bysseleMiV@l kaockigl ottt 4d¢m&iral genes that

adenovirus infects normal cells, the infected cells

i #Riedsential dor agkivepvital feplivation ipmorniay cells butwat ¢sseytial retuimorroalls

S ressor. protein p53. The E1B-55kD protein_is )

- HEBAA R B ehios bt meiterpavon, e eRR1 v Bk POisgs 3
apd 14y Rib Sl f | © u e ., Wl d-

e SRR Te s G Pl BB bR il RS
apethvily pRYkietas dn¥i-glie sk EfRYSin vivoe 0a8dgkS, 2008 Y8,2-E)R BBthoBIIR,
“Adenovirus EI B oncoprotein tethers a transcriptiona

r &t eeportedrfirgt G EA94 thad apsBnovirGematsyt défxdett By hODleROMA! early
Dobner, T, et al.  Blockage by _adenogvirus E4 or F6 of

PEEBAYKI et funetiqny iy bind tagpd e iRastvape e pumor suppressor

RO Rl pe £D0GE BRI O BIPRRS b il - W »
aehengYd sdefovirtf RS nBiedal'Bdils GRS Infoctel 8R! inkWiPYitad SloftetMbn

i's inhibited because p53 inactivation is not induced,
wihyeaceating thetumor swgpresson prastiy pfi. o [Thé BIBS B protein daespahsible

t r cells ,in which the function of p53 is inhibited
e SR prio) WGBS 18 861 AR NSO fbBon. deckeett the

] O/ . . r ' nt.or
oL SRR AR v SRS BhAE d SHOAB h
Cié bl (YewABRN@Y bl USdend¥ikus T51BWHo6ioti@ Stetll @ISk @ B6hat O
be superior to the conventional first-generation

aeueroon doas to bl Genes, di9P4,8; 2001360; Dokaki, Al entl. i Blockage by
tr.ansf ectjon gfficacy.,YKL-L al so has the oncolytic
iy

oh&p of agsiptional activation by the p53 tumor suppressor.’
Science, 1996,7,272(5267),1470-3.). 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, YKI-1, which was demonstrated to
be superior to the conventional first-generation adenoviruses that is replication-

deficient in transfection efficacy. YKI-1 also has the oncolytic effect against several
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.cells and cancer.' Science, 1994, 21,

WD 2004/ 076668 PCT/ KR2004/ 000427 human tunor cells
(Lee, H et al. "Oncolytic potential of
E1B55kDa- del eted YKL-1 reconbi nant adenovirus:
Correlation with p53 functional status.' Int. J.
Cancer, 2000, 88,454-63). In addition to inactivating
E1B55kD protein stinulates to trapnsport the
a éﬁg@ﬂgﬁs MRNA to the cytosol and synthegggéﬁquom”7
conposed proteins of adenoviruses, and thus is
essential for replication of adenoviruses. Therefore,
the E1B55kD gene-del eted replication-conpetent
adenovirus is proliferation-restricted in tunor cells
ahemanhigmoheedls (leeduded abyOutolykit potertial off ENRS5kResdeletddrioKIi-h
a dec.ea§e in vivag qntitunnr efficacy. To solve this
pFeSB‘P@ﬂﬁ“ PAPoRFuSs SSErelpiop ity P83 depstienal setugh Intg JaCumen
a izeplsondel et ed for the adenovirus Ei Bl 9kD gene of
mgﬁgﬁM#§gﬁ?lational product functions to inhibit
apopt ogh sdditeado iivealiedy3hat HBSAE BlQuaeeR QMhiys
has greatly enhanced cytolytic effect and in vivo™ -
afei ademyiroe fRABY t¢ Kizenytdsol efd aynthedifey deuedniposed mbicinh Bf
gepe attenuated replicating adenoviruses for cancer
g 80‘?17'}?%?5’;.thuSCérPéféP“ab&ﬁefePhF#@Fa}W{ie@M?SQ, Theefracthe
rond I, _gase that the ElIB55kD gene.is not ..
ISR b Mo R p el R el fton Todibled
AREHAP VI Usd (a8 hhs HBRED cftStokif GERAT G8ulihe i8LeNAER in vivo
adenovirus replication,” but the tunor-Specific
r sptitineateffoacyacTé woltey thissprbifai,. the PlRitdt inkirtorAdenNnkBAR Ad-
adenovirus is required to have tunor specificity for

udBIRIR adeqrigs deleted A rikeradensyingebiB PR ecno i Whighranslational
tel J .t i pt hT [ buni t
oo eSS i i P R G Brirce B lrar] B et b

g%riaaf@ eAflaMcelRi B8 SefiGnd & vATBLuhSEER fieg, ‘gveil%ation

ronosone replication, and known to be relate
cef| Bl Bagnerifembiedmpbigenesiemvinaadfoc@hder paiathictapy.i Cakir@ne
(Count er et al. 'Telonere shorteni ng associ at ed

Wﬁpyacm&gﬁgﬂ%ﬁ@i AETaNST | ntthis j cgseathptethe FHBPHD gengris atot
i%ge%d\i\é%t a%&'ﬁeei( ’%fci% Jt: eﬁc%&% (?izgdegcﬁ:v?riusy iéé%lé%le,aﬁhgﬁgcré]dsed by
agseed aldRRnd| chiRR, bel QIRLARSpRAL] r\é%l%c%%d]@l%cnggofogtal
Heuk, éhe, ACATBLB 18 tudeabvirus { edqoiteinte Bavs ook epacideity fagisaf cagen
e by pene sy o U e

Human telomere reverse transcriptase (hTERT) is ome 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 of human fibroblasts.” Nature,

1990,345,458-60). Telomerase activity is detected in germline cells and lymphocytes
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1990, 345, 458-60). Tel onerase activity is detected in
germine cells and | ynphocytes WD 2004/076668
PCT/ KR2004/ 000427 in human ovaries and testes, but
not found in normal somatic cells (Wight, WE. et al
“Tel omerase activity in human germine and enbryonic
' nd cells.' Dev. CGenet. 1996, 18,
¥ﬁ2§g?§?§, normal somatic cells have belo&§§K§%MNQ4H
| ength of telonmere after a |imted nunber of cel
divisions, and eventual ly senesce (Yasunoto, S. et al.
Telonerase activity in nornmnal hunan epi thel i al
cel]s.' Oncogene. 1996, 13, 433- In contrast,
t &t W&Eﬂéﬁ%{dﬁweﬁ b aot &ugwx@an Forasin P CWughﬁ,rW@ebtlai;

|
(L L SN e A N

rrqb9 RaM.9
POARAT-5)) IR0 Rl gﬁﬁéﬂc iels B8 elohY tiresndlf Mot of

t I"m:net'eedﬂbrmllhﬁﬁeﬂ nambér\of tal dnﬁsmnﬁ,@ﬁdéaiﬁﬁtﬁallyn;e&‘s‘@rﬂf &tmoto, S.
cancer, elevated telonerase activity is detected in
aFisT EIQWPfaﬁ?@ﬁ%‘ﬁWélaﬁ@@ﬁlshwﬂan epitheliah eells! Goebgeren t996,13,433-

" oF ol ORERE Sftsese 3P Slued Gt oo b tomon
Fl@gl@%ﬁﬁ an@ Qffby L%ﬁ.g @5&@5’ tD.Ce"flﬁf efelc‘n&?aﬁ@%&ﬁit%% nonngl and,

Tel oner ase uman ovari an TCar Cl nomna.

Pﬁﬁﬁ)gnaﬁﬂabmdttopomadeﬂss(f’toc mm Ach® i, UBAZ 9831304 082U NA RS .

C.M et al. “Stabilization of short teloneres and
t B Je e Jacﬁlatvfplwwlawc@many ingremsedt i@l dvaddn encenf elevated

Epst ei n- Barr y fon human B | npho- cytes.'
%ﬁ‘{ﬂe‘fa?ﬁ ac "%@ % an cAneers, &y Lﬁlrng blogd Saicsley

0

C%%ﬂéag:lra 959%%1‘8%&3%3&%%715\;59’ cah‘%ldrl%}gg%gctﬁ@ @&%%, bralg %aa}cer, prostate
" Gnbepniadaml n@k tdaet Yud Bredsh @b JEABERL € WE DB ateldnRYRE

of the epiderms in human skin and in imortal and

Bibhia rlamaie pyayier caiinomad chires Natﬁlc y\wls Sti. PRACI99MAT,2900-4;

Aﬁ dt Sg S@r # g&z% 647 . Expressjon of hTERT
attep bt o fopilipatipy | of § fft metgh A gRloperase activity
t RLSABEA SBmbRalizAR8 08 RlsRth ﬁqng Qird S BEELAT O BGL T Ifgx ho-

Recent ‘data suggest that t nmer ase expreSS|on
reygal &tehl.ATIOBEELB410-4¢ ShdyNEWaGH AL VA tedrvef o IIERT a9 2000 &

that is, nRNA levels of hTERT. The m ni mnum hTERT

p}f*’é}%tc@lcerr dg-oh C_ta@er, S9N 3 78T ERTleRathioni G. yet hls “TeBiineknse

L@%ﬂi}%nughgaﬁg%ge?@ﬁw? %sala}%%r oh ti}rege%er%s? ].nrm htuglran gk?]? etm?illg JSmrElc\)Arlt%l
and carcinoma-derived 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 h"TERT activity is 181 bp
in length. The wild-type hTERT promoter contains two c-Myc binding sites and five
Spl binding sites. According to some reports the ¢-Myc oncoprotein which is highly

expressed in tumor cells compared to normal cells is binding to the transcription factor

6



10

15

20

25

Spl binding sites. According to sone reports the c-Mc
oncoprotein which is highly expressed in tunor cells
conpared to normal cells is binding to the
transcription factor Spl . This binding activates
hTERT pronoter. Takakura M et al. reported in 1999
that the activity of hTERT pronoter is el evated by
over expression of c-Myc (Cerni, C " Tel oneres,

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

2000, 462, 31 47, Geenberg, RA et al. "Telonerase

ST R TP Wbl R Tl £ 105
43PGB RERRE RSl R ot B ke &
t'ralbgees, P teitrAEN andd MUt @i apdhaté. dRMitat. T Reayf 12000,042,31-47;

proxi mal core pronoter -essential for transcriptiona
d@reénberei Brb. of alh TEeRMerase faverss trarisitniage ame ivaridedt teggt|of o

R 1999, 59, 551-9 ed by.S
SEabit 35ob BEGTR RaB A Ji| Bl G GeRoRy Onbosens
Cl@%%) 1°21§ 28‘anl"apa§cm%,xme%§ ea(lj e EIO%L yoft Wi ?&Lrlle}askayreverse

crng expression of cancer cefl- specific genes
UsahdRfipthdtezehd FidthoRf SiAGEeREifié-8BRbf proimaPdoréromotér exeangibl for
telonerase specific gene therapy: gene transfer of
dasgoeptensl agtivition ioh GTERE ith immaprtalietdoamd reaesr eellsa|Genger Res.,
subuni t._gene pronoter.' Human Gene Ther apy,
2@@@$ET1%§97 406.). However, the use of the hTERT
pronot er t|on 0. at tal o

d?slc%qge% bya§h061 kl ?e} L yPOPBSIS' ucn:Llﬁ o?oetnﬁs such as

suff|C|en ecCi

| Ry &alsi R bér%xﬁ@lséeﬁn bh ? AR RN RS RpORI R BE carkBiell-
i nventors provid ranscri ptional regul atory
seagifienesesaainp the M E@T grotmoten (SHof| Koreesle’ Armove reglemerase-specific
transcriptase (hTERT) pronoter linked to a nucl eotide

‘mmytsmp teees rfseaspage-& ~uiizing theghwrpnselomerrsg s Ue

R A e Tl AR el L O
tuQean F i er B:l%%oteﬁ‘ r § Cifak R 'llﬁlﬁﬁ'émgeglgﬁ{am YrG&HY Sthh6r

I'n a rst aspect ere I's provi a transcriptiona
@@gﬂﬂc@t ory sequence Wwth a wild-type human tel onere
reverse transcrlptase (hTERT) pronoter that

Disclosure of the Invention

To solve the aforementioned problems, the inventors provide a
transcriptional regulatory sequence comprising a human telomere reverse

transcriptase (WTERT) promoter linked to a nucleotide sequence that comprises a

c-Myc binding site and/or a Sp] binding site, and then constructed a recombinant

vector, in particular, a recombinant adenoviral vector that carries the
transcriptional regulatory sequence

In a first aspeet, there is provided a transcriptional regulatory sequence
with a wild-type human telomere reverse transcriptase (hTERT) promoter that

contains two ¢-Myc binding site and five Spl biding site linked to a nucleotide

.sequence that




contains two c-Myc binding site and five Spl biding
site linked to a nucl eotide sequence that conprises
one or nore c-Mc binding sites and/or one or nore Spl
binding sites. In a second aspect, there is provided
a reconbi nant viral vector conprising the
transcriptional regulatory sequence as defined above,
GRRIPERCS| o1 operebMyc bindingdite qgeneormogiSpkindiog sidsr al
rep!iGah! Qodd! afodell! @30 Fbviadd8 FochRnRERY LIS VENG:
reconbi nant non-viral vector conprising e

qonmpmsiog ithe iremsstipticagli kegtibtory sequeececes dsfindd faboey vetichy &,

i i erably |ipked.to g.therapeutic transgene.
%@Eaﬁﬂ&ggad%ga%{m%%g%‘f éﬁiral\f%@ B onprising a certain
gene Ihhathichaspee, tepeiabtovidednie det¢dnbifet nfon—viralh vector
transcriptional. requl atory sequence. In a fourth, _ .
“RepEYpe %EP@CFQU%%WH’@H)% SHEPocce flefined 1op s Metctols
dpeRBlyamkedto Ahétpdubie trhReerdi nant vector as defined
above. Disclosed can be a pharmaceutical conposition
conpriigdipsgd (93 recompiiantaysster icomprising p fcerdain gencathefLsn bsf

BabEAREPIL AN AnES ' @%hqlzi ) ar naceutical ly
Ogcce%?abl eocarr?n\é?%i:a{ﬁaig [ télﬁsg 63%1, there is
pr ovildedourtipirpestatbestis privided npwsi delldransfoomqlr drgianécteda)

t ' effectj ye anmount of a reconbi nant
v@fhrtg??;e\?glgﬁ%fk&@gjgéﬁsingﬁrrl}%d a\aﬁoﬁ‘anscri ptional regulatory
sequ@isdosedngani Heng phawnhadntioab ecdimpdBition t IndIBIg (a) a
reverse trapscriptase (hTERT) pronpter that contgins
GRPRIRYE CHRTP nEoTHte Ohnlief FAETEEY PR &g o(D) 3

phirleeehticallPacBeidiotdrale. sequence that conprises one or
nore _c- Myc _binding sites and/ or one or nore Spl
bi

ndithg? diftegispechinibersi ks trevidedans pharpeceytienl pappesitionr y
cSRPHERE §a) éﬂfé&%é&ﬁ'abf% lﬁ%eyg@)g alBut G RcohGlM lr@rgl T

viral Teplication ; a pharmaceutical |
comprirs b transsapionat reghlatary séquehcecampecisingtaheilé typs human

1BERUE a: RARLIBESY WEBRTE HIBASE! (R, R b0 hive

herapeu
birdingniitenamt fiver &l bidaigosite Winkéd &o tar AnSEtidptse@ivate that

requl atory sequence, C rising,.a wld-type human .
comgnses one Xr more c-Myc b1n8111§g sites and/or one or mo%pSpl Emﬁﬁlg sites,

- wherein the transcriptional regulatory sequence is operably linked to a gene

required for viral replication ; and (b) a pharmaceutically acceptable carrier.

In a sixth aspect, there is provided a pharmaceutical composition
comprising : (a) a therapeutically effective amount of a recombinant viral vector
with a ftranscriptional regulatory sequence comprising a wild-type human

telomere reverse transcriptase (hTERT) promoter that contains two c-Myc

.- binding site and five Spl biding site linked to a nucleotide sequence that

comprises one or more c-Myc binding sites and one or more Spl binding sites,
wherein the transcriptional regulatory sequence is operably linked to a therapeutic
transgene ; and (b) a pharmaceutically acceptable carrier

In a seventh aspect, there is provided a pharmaceutical composition

comprising: (a) a therapeutically effective amount of a recombinant non-viral



tel omere reverse transcriptase (hTERT) pronoter that
contains two c-Myc binding site and five Spl biding
site linked to a nucl eotide sequence that conprises
one or nore c-Mc binding sites and one or nore Spl

bi nding sites, wherein the transcriptional regulatory
sequence is operably linked to a therapeutic

LAY FanscABork R RGRY L i £ B
tploseren coveatse clednsogipe s(HIERT) mompter shatgcortahs awo c-Myc

t.her a t.i lycef fectiv unt._of a .recombi nant
HREE T o6 Bl 81t Fi0s, S REY ptH alPHRBG LG ot
cOEMLisRdme OO Mpire $iVige Bindink ditty pel dnen@moreedpd ididéng sites,
reverse transcriptas hTERT) pronoter . that contains
WHGER ns"HPH%H“ﬂbeg’éﬁ{O WCHE O@E%ﬁb‘i"gﬁe& i %&’F”é‘f’e‘“m
thankeRél oh@ (19 aphaineRbutlellpatunecdiat  conprises one or .
nore c-Mc binding sites and one or nore Spl binding
sites, wherein the transcriptional regulatory
BRABRATHILS AREDRRYiNed | Nked to a therapeutic
transgene; and (b) a pharmaceutically acceptabl e

carrier Brief Description of the Drawi ngs The above
and dihebowhind otier objects,edsreamil ahérexdvadages vhthe prasént

. . nt_inyention wll.be..no cl ear | der st ood
Sl FAP s R BB thed 8 T o fipinh et fofptoR
taken inicudfunotionwith tHehecoaaguanng dwwigpsdinaviictgs, i n whi ch:

FI G sho t he nucl eof | de sequencge of hTERT

pr ondiGs 1 Shast dben glwelso'a% EFBGE Rt Ao - EH}T promoter
abdoMIBE tb Rinl SARIdih&EUbRE Qs AR GemtotyNSoquic@ SeMihe

invention; FIG 2A shows schematic chart of the
PFSEAtIRVENQN - def i ci ent reconbi nant adenoviral vectors

dl - Oz 2o A Qs - - 7 accordi -

present’ %%sté?}vﬁzgéﬁe é&?%ghagdBoﬁg\?\gm%% err%t%1 ?igﬁgﬁg@?&g%t
ai¢novirdpyactoss dbOMAG#p di-dER Tr2 cwndiil mafHR T-Zdenodingato the
s fﬁ‘)d' AE1B19, Ad-TERT-Al9 and Ad- nTERT-Al 9

g

p‘rée%%%?n A =to the present invention; FIG 3 is a graph
ShowFEg 2Bektminis\sehantdtic \chiry oDthe egpliogésncdetnpehofeesmbifaritn

adenoviral vectors Ad-AFEIB19, Ad-TERT-A19 and Ad-mTERT-AI9 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. 4isa photograph showing expression patterns of a LacZ gene of the
replication-deficient recombinant adenoviral vectors dI-CMV-Z, dl-TERT-Z and

dl-
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various tunor cell lines and normal cell lines; FIG 4
i s a photograph showi ng expression patterns of a LacZ
gene of the replication-deficient reconbinant
adenoviral vectors dl-Cw-2Z, dl-TERT-Z and dl WO
2004/ 076668 PCT/ KR2004/ 000427 nlERT-Z according to

nt invention in various tunor cell |ines and
6Vgrg‘w%i;‘%gﬁgeII lines; FIG BA is a graph sthWﬂﬁmP@gﬂpls
of quantitative analysis of the expression patterns
of the LacZ gene of the replication-deficient
reconbi nant adenoviral vectors dl-CwW-Z (.),
dl - TERT-Z (o) and dl -nTERT-Z (A) according to the
pmEERRE dcenvding foche priesent inventiorcial varibisrierié4461 YinesFan@nofuial
|s %@ ‘aph showing results of quantitative analysis of

%%ression patterns of the LacZ gene of the

A N e S

ﬁa@t%gibm L7 fife O BSRPKcalibh@RbieR TecolnBinki MRS
Il ne(A549()3 FI%ge 5C i sﬁgcaér aph sehosaongmr esul ts ovectors

qaielMVZa(), L TERIBZ Yayiasd difmTHRT-2 (ressdingto theatdsait iwerdibn
the LacZ gene of the replication-deficient reconbi nant
alaé%w'ﬁ e(40%rs  dl -CW-Z (a), dl-TERT-Z (o) and

- NMrE A a rding to the present,invention .n
t um)r EIE[ %B(‘sr %1? %B%xgymgg? 8% csf%u:ilr@t Vel Qﬁ@ﬁ\f’ ssion
r @bt Sf 18 Lé&ag%ﬁé §£Ghd féﬁlm@ﬂﬂ déﬁ &tqgcoﬁgﬁaﬁ)éﬁén% QEbtors
patterns of the LacZ gene o e repli catlon i cl ent
r cﬂ{ﬂMﬂb-er(l); til-BERIAD (o) rand dlxtﬁBERiT 18 (A)dbcofdidd1d tHe [pﬁaﬁé’n} Jnvention

- TERT- Z (@%ﬁand dl - nTERT-Z (A) according to the
plpé%ﬁf»e Pbn in tunor ceII Iine(SK— Hep 1); FIG

oft neFISk B dcu i SRR SmSenl it Gt flon
(PR O ek M e R RA Bl RABAI G Ao Qhhs

aﬂmmzmg) tIIeTER‘IeZ (n) aﬁcbd‘lhn’]‘m {A) @ecordidy tb thereseEintention

line(Hep&2),
in tumor cell line(C33A);

FIG. 5D 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 (=), dl-TERT—Z (0) and dI-mTERT-Z (A) according to the present invention
in tumor cell line(SK-Hepl);

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 dI-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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FIG 5F is a graph show ng results of quantitative
anal ysis of the expression patterns of the LacZ gene
of the replication-deficient reconbi nant adenoviral
vectors dl-CW-Z (.), dl-TERT-Z (o) and dl - nmlERT-Z
(A) according to the present invention in tunor cell
line F]He 3B); FIG 5Gis a graph showi ng results of
WAL ve anal ysis of the expression VABKR2004/000427
2004/ 076668 PCT/ KR2004/ 000427 patterns of the LacZz
gene of the replication-deficient reconbi nant .
adenoviral vectors dl-CW-Z (.), dl-TERT-Z (o) and

dl - nTERT-Z (A) according to the present invention in
t paterns@f e abD gent 083 yeplidalibn-d&fidientrefongi@phndeio il Rgctors
results of quantitative analysis of the expression

p d-EMV G (wf dITRRT{Z eYang dlva TBRT-ZHA) scepiling tettheamesers fiventiont
reconbi n |i1t oviral vectors dl-CW-Z (.),
dlm-%?ﬁc-e@ lf‘%@gg el dl - MTERT-Z (A) according to the

pr esentgyd [ I EligRF ] ;

51 is zf I%%ﬁtafﬁagw%?gﬁ esu t% gfe#fm &qtéjﬁéﬁtalﬁa#%tg io\%gtpeaeﬁéai%;s%fls

ObatteR® of M RSS DB of PatcpBéaron-dficiehtretidbnagieddenciral tvb@ors
replication-deficient reconbi nant adenoviral vectors

d Hl-Cl-27(m).al}j-TERT-Z {e)Rmd -t EBR BrA A ccorilifRip-t riedynt invention
accordi ng..t oaggﬁnpr esent invention in tunor cell |ine
( Fsepgr celtfi s a graph showing results of

quant i tyak | I S: e S r f
the Lac 'ggggr};seg%?IL }%/%'g%#lgffﬁs?% a i’én-ug%? ‘:ﬂ %.mgﬁ’?%?{élgg ?S%gﬁt
aFﬁt&ﬁl‘é lof e TMEX §RE Bf théltepdiornZddficient déombkiRat aderoPikal 38ors
dl - nTERT-Z (A) according to the present invention in
n AV -Z @, d-TERE-Z((4)28d VIER TERT-B( A drdingto dleeapdsers mywitioy
results I?Iﬁ: uant 'it ative analysis of the expression
pHttEenfell pe TBacz gene of the replication-deficient

r ecombighant ; Vj 0 ) - CIW- % .

OOy SR K ) g g

PHASAB LS hD LR kBB of thélrePMafi®-defidieht rbdon®irahiBlibo) iral Mbdors

5L is a graph .showing results of quantitative analysis

ofll-EM¥-Ze(ah deTER B (o)pad dlenTERTBE (A)vecdrdingZo gerpessart invérgion

repli c:i\t i.on-deficjient reconbi nant adenoviral vectors
in'normal cell line (173WE);

FIG. 5K 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 normal cell line (CBHEL);

FIG. 5L is a graph showing results of quantitative analysis of the expression
patterﬁs of the LacZ gene of the replication-deficient recombinant adenoviral vectors
dl-CMV-Z (w}, dI-TERT-Z (o) and dl-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 d-mTERT-Z (A) according to the present invention
in normal cell line IMRI0); -

10
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dl-CW-Z (a), dl-TERT-Z (o) and dl -nTERT-Z (A)
according to the present invention in normal cell
line (MRCS); FIG 5Mis a graph showi ng results of
quantitative analysis of the expression patterns of
the Lacz gene of the replication-deficient reconbinant

eno vectors dl-CW-Z (.), dl-TERT-Z (0) and
g’% Wéﬁ?‘az (A) according to the present i H00437,

normal cell line (IMRO0O); WD 2004/076668

PCT/ KR2004/ 000427 FIG 5N is a graph showing results
of quantitative analysis of the expression patterns of
the LacZ gene of the replication-deficient reconbi nant
adenoviHél SN setgoph shaWingektlid of qupntitative BielyEishf (fe)expradion
dl - mrERT- according to the present invention in

n @RS o éﬁelLaF% aae eiiths goplicatipdefivipnt rcombiffanioideraivisl viagiors
o SPGBy R BB BND RephrE SR erton

r@ﬁ:ﬁamhm@mhneqqgmw ral vectors dl-CW-Z (a),
dl - TERT-Z (o) and dl - nTERT-Z (A) according to the

pr esentFlGeistigenph showimoresuith of @hhtititive andiysib)of thelekpresion
shows expression patterns of an El gene of the

r epferns f thsdaedo gave oEihe feph@@elitrmﬁmmrem@n@m adenovird veders

Aﬁ%%?%@ﬁ?d? Tﬁ@ﬂ FoRe AR 2 mis oz

ng{malgg”me\gi es (1: GC33A, 2: A549, 3: Hela, 4:
SK- Hepl 6: Bl and 7: IMROO); FIG 7A shows

oncol y{FIG. ﬁhﬁ\ﬁ&éxp&ﬁ&dﬂ]ﬁtt&tﬁ#)&'ﬂ 28 W igoit- TR Mon-competent
reconmbi nant adenoviral vectors according to the
presembipant denavirabryegors t Advif EBEIALY,| AGFERR-ARR mhd (AL-AEIB19

2: Ad-.AEI B19, 3. Ad- TE
AR S rpreinventongh s e Gy gl col lingh g
[ e9LA 93As0Ns- GRIPA! GOLL LS ATRENRBY R ! ectors
according to thé present invehtion on tunor cell line

HA60 ( FIG.d1A sHoWl-ofcolRic dttetAbL1iBd Deplichtiofdomfektht ALSmBnaht
4. Ad- mTERT- A19); FIG 7C shows oncolytic effect of
t prongvirgl Yeetarsiagnerdiesio dhecmesentaunsntisinrvartumor cell line SK-Hepl (1:

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

FIG. 7B shows oncolytic effect of the 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: dl-
CMV-Z, 2: Ad-AEIB19, 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-AE1B19, 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
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adenoviral vectors according to the present invention
on tunor cell line C33A (1. dl- CW-Z, 2: Ad-AE1B19,
3: Ad-TERT- A19 and 4: Ad-nTERT-A19); FIG 7D shows
oncol ytic effect of the replication-conpetent

reconbi nant adenoviral vectors according to the

"present invention on tunor cell |ine U251N1%%§mﬂ%&mm

YRRPFTS8  pd- AE1B19, 3: Ad- TERT- A19 and 4°€

Ad- nTERT- A19); FIG 7E shows oncol ytic effect of the
replication-conpetent reconbinant adenoviral vectors
according to the present invention on tunor cell |ine
A549 (1: dl- CGw-2Z, 2: Ad-AE1B19, 3: Ad-TERT-Al19 and
4: Ad- FKERE #ib9} ;ontiilti2 OG#L100161h6 GepReafiokeBfbin0 G0 dRAFinant
FIG 7F shows oncolytic effect of the ]

r @dspgvirak veelgrsaespringinthe raesontinvenlimn oadenreseelt re(ele) oy dl-

PR At R AR RS R A SRR remr o

and 4: g7 ST b9yt 498 NOMExBREOhE rELE Gl

of the replication-conpetent reconbl nant novira

valehoviral GCRey dtbdding @ thd §rddére $e8iition v thbrogl dieBINQE dl-
cell line(BJ) (1: dl- CGw-Z, 2: Ad-AElIB19, 3:
AGMVER R AJ-BESRLY, A AJAEERAFEEA194d-mEERT-ATH; shows

e O MR T e S —
PR B0 0 By N it

AOMWTEBTAALE) B1903:GAd-THRTSABVE 07KOWYERT-AR9)f ect of the

replication-conpetent reconbi nant adenoviral vectors

.accor dFiy T ohowe oprobitie reffedt miehe iraplication-tompstent edepmbinant

line(IMROO) (1:  dI- -Z, 2; Ad-AE1B19, .
e LVRTISTS AqeProing iR heeseit Imyepfion py émogAil L

! . i tative . Zih
LM, SSREEEI0! 3 AHARRIAD kP BORMERARY ) " o i s
i nf ect B, Wit i alghh KB LRI Bf GRABEERHnalydi €S0P bidRitic

adenoviral vectors according to the present invention
(effectgin-t@mne &l lne(SKAGepAEVELD s infectadiwilERE-réti0atimngompetent

PR CH DR EEWRTEOX Sl 9 TIT
(4R 8§ ARG W EhrkRrihct e W th the

FIG. 8B is a graph showing results of 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,
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:

1z°
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reconbi nant adenoviral vectors according to the
present invention (a: dl-CW-Z, o: Ad-AE1B19, o:
Ad- TERT- A19 and A: Ad-nmTERT-A19); FIG 8C is a graph
showi ng results of quantitative analysis of the
oncolytic effect on tunor cell |ine(C33A) which is
infected wwth the replication-conpetent reconbi nant
WHEHYYI*8] vectors according to the preseRtT/KR2004/000427
invention(r dl-CwW-2Z, o: Ad-AE1B19, o: Ad-TERT-Al9
and A: Ad-nmTERT-AI9); FIG 8D is a graph show ng
results of quantitative analysis of the oncolytic
effect on tunor cell |ine(U251N) which is infected

- WALRARIRE, oepd-TERTiAP arsloaeineFER T-A0nbi nant adenovi r al

vect or cgording to the present invention(c dl-CW-Z,
0: vm%égofgﬁo BreoER %FPKF@%@}? GBYiative agplysis pBIg, oneplytic
A - . A c T- ;o FLG,. 8E j.s.a graph
SR b 04, g Wl MR o eplcipe bt
O PR Orhihdn€ ade@bVIRE bedids hddbRlng G& e prdsBB Qﬁ%ﬂ@&n&%-@%—i o
infected wwth the replication-conpetent reconbi nant
aderEIBI%b: ARTERT-41%add: ditmERT-AllR pr esent

i nvent %%g( ., dl-Cw-2Z, 0: Ad-AE1B19, o: Ad- TERT-A19
and A: FH&-Sfgrerarh ghowing rsuliyof guantitagyeprialysia ofiihe grcolytic
r [ ive al ysi s .of. the oncolytic
L A D T R E R R —
t RGoriigMint SRh6 I GRITRLIEE ing MO FRIsHR 'ﬂveﬁt?o?tgﬂ() i-ERtv-z, o
vectors according to the present 1nventiion(u:

dAd-CRIB 1B, 0/ d-TERIF-ARIBA A; AdmTARTPERL- A19 and A

Ad-nTERT-Al9); FIG 8G is a graph showi ng results of
quant i FXEi8Ge’s ariganh shawipg resylis of qesntitativecanabyfis of the oncolytic

t | Bl which. s infected with, the

r'ep { of kol S%ﬁ%‘%?@ﬂt BB i et 6 i omlieaton remprieng
60 i ' ; Vedomr 7.
Ad- AE1B1 9%%2%@%%%@%%03@%%? %ﬁﬁg’h@%{&@| %D '
8441-AB1 B 9go: apliTER T Ngd AesUTERDIAIgRant i tati ve anal ysis

of the_oncolytic effect on tunor cell |ine(W38)
whi ch F1§- BRfiga etagh shawing wweults epivastiteiivsranglysip of e bncolytic

SRR AL o 58, B el omps
AecotfsRnt Ao A8l RotoAdr PR oAl E)fesent invention(m: dl-CMV-Z, 0:
Ad-AE1B19, 0: Ad-TERT-A19 and A: Ad-mTERT-A19);

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, 0: 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, &: 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 dI-CMV-Z, dI-TERT-Z and dI-
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FIG 81 is a graph showing results of quantitative
anal ysis of the oncolytic effect on tunor cel

line(l MROO) which is infected with the
replication-conpetent reconbi nant adenoviral vectors
according to the present invention(r dl-CwW-2Z, O:

Ad- AE1B19, o: Ad-TERT-A19 and A: Ad-nTERT-A19); FIG 9
VO 2048788 showi ng oncol ytic effect of thRCT/KR2004/000427
replication-conpetent reconbi nant adenoviral vectors
according to the present invention on nude mce with
established tunors (r PBS, 0: Ad-AE1B19, o:

Ad- TERT- A19 and A: Ad-niTERT- A19); FIGS. 10A | OB and
| OTEBRdiacentdingto dheqresgpainyentios inphriodsdn viseBrgeliissues; t he
replic?%éo -deficient reconbi nant adenoviral vectors
dl - OWVE23- HiA ShepeT espressign dptems g tho bago5e56 @ the replication-

PEHIL! Q00004800 T ERLu:E PEGRLAT Hotch®: A i RLEPEOE 7

Invention 1 n various | ti'ssues; T

S RRYRING XPhEF:SdeANmRAkL & ARt H8iskRsZ gene of the

replication- deficient reconbi nant adenoviral vectors
dl - CW¥FEK;. HIB HeRE -1Aca rpsna lexprdsERT -pAiterssc mothd i livegr fromt iniee
present invention in in vivo tunor tissues; FIG 11B

shaRmptly aguinisteasd, wills dheo prohieptipmfefisient, recpmbipgny; adenoyisgh

j ' u T ed with .the . .
R A A R R A e et e
di - Wz, dia KERErgh 3fvisl vid FldauéidCaad of thet Rplidifon-
present invention, FIG 12A is a graph showing vira
peomthetehi weombirabidsiemfvirsihectos phéoediig Brthe prosgpeinediition in the
reconbi nant adenoviral vectors according to the
prase pll lineatei(enAd-AETHE, ot AGBFREALY, A Aden TRRToA (%oand =:
A‘]ﬂ%%p 0: Ad- TERT- A19, A Ad-nTERT-A19 and *:
dr- -Z); FIG 12B is a graph-showing vira
produckic@nonl 8l Agrf sidWengd Gl | bR 'ngﬁilﬁ%plicaﬁon-

reconbi nant adenoviral vectors according to t

peoagpetrht recoubiaitcadenonirdl hectom atdvbding @l the prieseat Bddnbion in the

Ad- AE1B19, o: Ad-TERT-A19, A Ad-nTERT-A19 and (r):

crormgh\gell fipe BJ(o: Ad-AE1BI19, o: Ad-TERT-A19, A: Ad-mTERT-A19 and m: di-
CMV-Z);

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-AB1B19 and ; Ad-mTERT-A9 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 13 shows results of inmunohistochem stry for
conparison of replication ability in tunor tissues of
the replication-conpetent reconbi nant adenoviral
vectors Ad- AE1B19, Ad-TERT-Al 9 and Ad- niTERT- A19
according to the present invention; FIG 14 shows
results of Hemat oxylin-eosin staining for conparison
WP 200858ty to normal liver of the PCT/KR2004/600427
replication-conpetent reconbi nant adenoviral vectors
Ad- AE1BI 9 and : Ad-niTERT- A19 according to the present
invention; FIG 15A is a graph show ng nouse viability
according to the anount of adm nistration of the

r efhiniskation nefc bapreplizatonrempettit nacimbamien adkntdlal weaber &d-
A%—g AE1B19 and Ad- nTERT- A19 according to the present

i NFUR BBt AR Tr e agenading ot presous dnventionywires the adenoviral
adm. ni jntravenously: FIG 15B is a graph
Sﬁ%ﬁﬂg&ﬁ%«%@gﬂs@%&% Eﬁn?@mﬁ%}{%r ding to the anmount of

WO 200440 76668 4P / : gddl’b iz '

the repli cati%na-%ﬁrilp@eﬁtggﬁl n?%g%gn%li)ﬂﬁ nt gﬁ%%@ﬁ?%ﬁmg& of
v edrbipistsatidnl - of Athd Bijslicativtl-cAakper#iE R¥eofibBhaniC adehohiny vbdork hed-
present invention, when the adenoviral vectors were
a

A RO snd AdanTERTr Al @pqordingda theypresrt @ventv® when thegrlenphiral
S | noyse. viabiljt ccording to the anmount of
agér)ﬁ\'%ﬁslr\g ¥ %cf?%ﬁte%?W'gaeé@@Y’i cat i on- conpet ent
r econbipf@nka adenew i i85 néhn i
Ad- mTERT- A19 acco?ﬁ iaggs%bﬁgﬁgﬁ%égggﬁm%\g%gg (fqgrr‘lifn g\;\%tgﬁ
t heoumt] exf cadintisdibtrativie Gif OhS regticRioncbdinpétsit E¥efinbinant adenoviral
intratunorally; FIG 16A is a photograph show ng
t Bsetoey 44 AE B 18 ordrAd-mTERS 8 acroulingdd thg ptesent ingentiammdied thof
adm ni.stration of the replication-conpetent
PSR TR S R PORY A AELBLO. and
Ad- NTER. AdS iAGsHBtg) il i | |
the adenovi ?a vé’%tagkrg Sshgg“él%g&%%ﬁ?@%grtg%gpgdc(%ing%&g
| mhouay of cdslintstrafidGof 168 regicaionRoipaém PRcstbanhd Gdenoviral
toxicity to normal tissues according to the anount of

atRsior Ad-ABkB18 andAd-mAERT &3P pesatdingrie the preentinvention, when the

reconbi,nant adenqvictal .. .
a%%nowral Veclors were agn'ulngs?ered Infraperitoneally;

FIG. 16C is a photograph showing toxicity to normal 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 Carrying Out the Invention

The present invention provides a transcriptional regulatory sequence
comprising a human telomere reverse transcriptase (h"TERT) promoter linked to a
nucleotide sequence that comprises one or more c-Myc 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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vectors Ad- AE1B19 and Ad- niTERT- A19 according to the
present invention, when the adenoviral vectors were
adm nistered intraperitoneally; FIG 16Cis a

phot ograph showing toxicity to normal tissues
according to the anount of adm nistration of the
replication-conpetent reconbi nant adenoviral vectors
WQ2Ke4898 and Ad- niTERT- A19 accordi ng to tPe/R0uepH2T
i nvention, when the adenoviral vectors were

adm nistered intratunorally. Best Mde for Carrying
Qut the Invention The present invention provides a
transcriptional regulatory sequence conprising a
hungevtitie saperce tha \cempisel aashfity tMyaSidnditipl BETIndfr divet S
linked to a nucleotide sequence that conprises one or
mbiding sitgsc bi ndi ng sites and/or one or nore Spl

bi ndi ng. si t.es.. I n ope aspect, the present jnvention

or ovi dePs; roselcel Ty FAYBES e el sequences
Cc : o) L

SO b P hehts X Ol b Gk stht Whromoters and
t Ralian@ap Hoseger,ainSthe Préet- Spbdifidatisigli th trehseRptivag/ REulftbiye

Spl  binding sites. Typically, transcriptiona
r EgUPnEEsORy prafereldyioeed asubracitrs safl thusesheulddesadjacent to each

reqgul ating transcriptjon of genes o ly I'inked .

¢ fPPae ffaé*écf'a%ﬁﬂiae%a% BEPe- gﬂﬁﬁﬁf@?ﬁpmme%wemﬁkﬂ
¢ N P o el |

o sFRE0b BENRR R nukf LERRE RIS, g prosen
afifedtiods, shoul d be adjacent to each other to

regul ate transcription of a certain gene. An mhTERT
pr onot éi the prepandinvetidn, nzst paeferablp.ale WTGR Tt fremoter is a wild-type

R o e R

p t he_hT] t S i ] ds e . hTERT
DASAEE b 1 pREIRT! St pld KRR,
Abs@oted Sort NBERT TiRIRIot@ 19RME® NartiffiadlR Nthésld Gihin ed rIzEET
(tel onmere reverse transcriptase) pronoter, or a TERT
pmeiitsingrs itabiologidal famctiprfsi rodyabd ysedy rifhh egrinz Edolugicah ifunctidns
raan_, | ntaining_ its biological functions nmay be

u CLPPS TapEe) FengF o state, A VhighsMyc oncogenic protein and
Spl protein as well as RNA polymerase can bind to any TERT promoter and which is

capable of inducing expression of a certain gene operably linked to the TERT
promoter. For example, the endogeneous ¢-Myc binding site or the Spl 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 synmesiier
(commercially available from the companies BioSearch, Applied Biosystems, efc.).

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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mai ntai ni ng functions range" refers to a state at

whi ch c-Myc oneogenic protein and Spl protein as well

as RNA pol ynerase can bind to any TERT pronoter and

which is capable of inducing expression of a certain

gene operably linked to the TERT pronoter. For

exanpl e, the endogeneous c-Myc binding site or the Spl

BPAWAGSi te in the hTERT pronoter may bECHEBIMUEWRLHy

other c-Myc or Spl binding sites, which are known in

the art. On the other hand, the hTERT pronoter may be

easily prepared by a nethod known in the art, for

exanpl e, by carrying out PCR using human genone as a

t emapceiptionali tulgorg patuenne i2b@Edng @ thdyres¢di MGenfon. AW pliALiTyC
nt hesi zer (comercially available fromthe

DNA s

c SfsAtvedanding, siss iscidentifipdy |whish iBshedey Soreeremplet eegeg (SRQ ID

" Gr AV i ndi n i.ter i.s an oligonucleotide to which

cm?%rﬁcc "&%&@5%&&9&% bi nds, and includes a ‘

consen eeQif tg.{ § : :
SHSad I SRE S LEAGY Sr%ﬁf: ég—hgc g@(g}}@lmﬁhe td“kn‘mcgi Spl

known sequences to nic protein
maycogenié potetnChigd cand dcindéd ¥oondMhbud QMR E 6668 csg (SEQ ID NO:
PCT/ KR2004/ 000427 transcriptional regulatory sequence
actor'dl kywasequaecepfoetieit Sl rmpegpenio proteln pihdsriodyi teyintragficed

A e i o el 35 e i i e

b datt _

o%’llua%ﬁ'ucl g%%%n%gg ?lf)eg\%ﬁf cw%%g% w%@%ﬁg@%&% e%fﬁmo@ gi n bi nds,

apekctd(SEQUES N&: GRNSREBMS(SEOJUEROE 7}_2fccr:]rﬂ%ﬂ$c9@EQSlEQ\lbD 8),
p

NO 5). Al known sequences to whic i oncogenic
pegucet (FEQI IR0 P gekased (SEQJID 0¥k §) and n¢cocgedve (SEQ ID NO: 10).
transcr, ptignal, ul qttor%/nasequence according to the

al_r eg e,
pr esent’ S AT e Tam “pimsrngps sequeate” s muplpofidle sgngice aied

. e . el . |
R oo et DS BB AT G G o
( postiioh b INOcomSgnsus VPBE@Fhdvihd hidleMide nioks FHISAG GGnd Rt
ID NO 9) and ccccegcccc (SEQ ID NO 10). As used

hegséion withinghe miy.” consensus sequence" is a nucl eoti de
sequeniﬁ used to, define a famly of sequences that are

not i d&hiEe &anserRtionsl aseylatony fegueagarcesting fo thepegent invention,

P& inbé10fidL 9 & ¢ i
nUCIneot I de ?’?%lst e?@@%ue%t@?ﬁ?%ﬁ%& @ngﬁgﬁg ts@e? and/or one or
more Spl binding sites may be linked to a 5'-end or a 3'-end of the hTERT promoter,

or infroduced 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 e-Myc binding site and/or an Sp1 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
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position within the famly. In the transcriptiona
regul at ory sequence according to the present

i nvention, the nucleotide sequence conprising one or
nore c-Mc binding sites and/or one or nore Spl

bi nding sites may be linked to a 5 -end or a 3'-end of
the hTERT pronoter, or introduced into the hTERT

WO AH68 wi t hi n t he bi ol ogi cal functions PE/ERZEM4EPMY

range. However, in the present invention, the

nucl eoti de sequence conprising a ¢ M/c binding site
and/or an Spl binding site is preferably linked to a
3'-end of the hTERT pronoter. On the other hand,

| bfficiags inh tiha JlEfRTiferRmRECT nythd abfiRd t@ﬂ%@&tcbﬁljﬁmnly
sequence. conprising a c-Mc binding site and/or an Spl
bsed ian g gerictvehipls foraemdeethedppy Hereja tlicorsctat inclodes eviralevetiors
restriction enzyne sites. In case that the

r B op Rl yRe @ﬁzyne sites are not present, a synthetic
ol i gon 'iﬁ%]r@lg;ek I ovvn tqﬁ eSlrese%l{ i &1%1811 b%:vfdgs §r8§ Cl?ﬁaqllt 08a1

to a net

t féates GHithd raRadiptiosd %%aﬂ@&ry SSREMRNGPAGEO AT b TERT %rdn![b@er

present invention allows a certain gene operably

| linked do eharlettpletsoquzeceethpl emgeiseswre for hagé c-MMbinding sites
20041076668 PCT/ KR2004/ 000427 eff|C|enc in a tunor

c B Or SRR RO SiRrling sites, whgigin %ﬁﬁﬁﬂﬂp TEEatoR Seqyence
c ene hi ¢l ancgr t.herapy..
l_grge@ﬁ{)l)f lﬁlgg(g goc?l ogegl fequited, for, Vit lrep?lcéagf) Cﬁ1 Ve is

NRBodticéPintoBabOels or; ﬁﬁﬁﬁlf &[1@ repliBatéytisB E?& Eancér h€1l-specific
present i nvention prOVldeS a reconbi nant viral vect or

wintimer and exergaallyy frills dwadr celisgrithdtighreffidenay e i eddbinnpin iatd g
an hTERT pronoter |[|inked to a nucl eotide sequence
t ??afctca??pﬂﬂreé%% BMentign  pRgvides w@cowbwmtngﬂ& peetor A/ ar

bi ndi wh
PR Sl A8 s R iy o

| infoleB8het RRN@BORR oRPHies @ bOhoNiLidlc Fig@hd 9@5 a8 or JddGr
viral vector is introduced into tunor cells or nornal

cmbie Spl bimding citse whertimeahd transcriptiomh egnlainsl deqedpec isfdpa’ably
manner, and eventual ly kil]ls tumor cells with hig

fmsrdtoarhspepentic tsaegens. o ibe malaﬂmwludewplec@twn-@qﬁem and
plre?lacgt'?otn Joﬁ%&gﬁt WO, pAﬂgl %1en§r i 1 ordgc%g m%o a‘lr(])}‘ cell Isgra Illorm ce s
the replication-deficient recombinant viral vector may treat cancer by expressing the
therapeutic fransgene specifically in the tumor cells. In contrast, the replication-
competent recombinant viral vector may have an additive antitumor effect by
displaying eytolytic 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.
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transcriptional regulatory sequence conprising an
hTERT pronoter |linked to a nucleotide sequence that
conprises one or nore c-Myc binding sites and/or one
or nore Spl binding sites, wherein the
transcriptional regulatory sequence is operably |inked
to a therapeutic transgene. The viral vector includes
WRHMEHE on- def i ci ent and replicati on- coVFEERMHOWETN
After being introduced into tunor cells or nornmal
cells, the replication-deficient reconbinant vira
vector may treat cancer by expressing the therapeutic
transgene specifically in the tunor cells. In

cont r agk usddhierefr fhe it @A yRE £8P RikeBdhhngde 1P With Hﬁﬁl vatdial
vector may have an additive antitunor effect

dansloefansite anyoofitikst abligate nfrécetitlar foyasies hiwming noatrotemm'nthmizmgn
and egfress herapeutic, trans

t he
é‘%&mm@w&% r %&%ﬁf BRGBR iSROH: B 1%% aé‘@uaded bya
mtvocmn_ struXthlre%L) é(%(é‘d Qfe%mtg'n?r IE%(%%% Oéflﬂh vngﬁ useful

transc I pt 1 ona nce ¢
hihERE pra¢tReDire Ehe| pxﬁi‘éﬁﬁ lﬁv‘éntﬁmn #e 8O thablfoRIHdE rbﬁﬁro{rlﬂﬁﬁe,
conprises one or nore c-Myc binding sites and/ or oné
opicomevigidgp, hanpesdiidizp, poxtviriae, derogiridiat hnd picanmeiridipé.i dhal
rﬁ&glatory sequence is operably linked to a

ERmbnant yigss dushides olfimeric wsm(or Oty c»wses)nthet are

0 t he no vect or
(Bl Enlb o BiooRitng Syink SpRER i 100 S B
s hiblyoa Pl Netule WIRECHERbdy 5, SWRRPO4 076668
PCT/KR2004/050427 As used hefein, the term"Virus" is
used i Bhegerhingeahl wectni b Ysed hﬁém,\/xe&fsab ‘all vedists eah@oidy
o any of the obligate intracellular parasites havin
e‘:ﬁlﬂoﬁe@? fhespr eresst or thy aferereniionesyvigb iventoae.i igeh non-vir

The, viral surround d
Soar Y Bingti Y0 o D 3T P etln B g LG
RRAr Rt SellsEX@IRs&e. Of the virus useful in the practice
of the present invention include bacul oviridi ae,
par vovlltei timae opepblgolinied?,r adivged, héreihpesus r fodh agnkage of
po V|r|dae adenoviri di ae and picotinaviridiae. The
tPalyRyolotiden rrgpengest iny fgstionah selajigashine hidnevdleotidd segyense (ipr

) ha e
nzg‘r'l’gre{bgpon |dnéﬁl g% ??}Sgpg%eaulélﬁc% 1%1&%‘ agégl tf‘ir%hrw ?m% %‘F’g’%"
maéiebtid i €
e SRR, st BB e s

wegehly linkedsto s eafliigesequence ifef affectst the atahscM@inosfSthe coding

comonl y
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
transeribed 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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used in gene therapy except for the aforenentioned
viral vectors. Such non-viral vector is exenplified
by a variety of plasnm ds capable of being expressed in
eukaryotic cells and |iposone. The term "operably

i nked", as used herein, refers to a |inkage of

ol ynucl eoti de sequences in a functional relationship.
Oﬁ%@?@ﬂ?ide sequence is "operably |inkeBCTRHEH PR o
placed into a functional relationship wth another

nucl eoti de sequence. In the present invention, a
transcriptional regulatory sequence is operably -
linked to a coding sequence if it affects the
t PaHeHH gonesransstibedhy hosicinnygnes seqedistely afidhie ihfostion ageiles
regéimed foi viral replication", as used herein,

r SP60 S VGTY ey Sengron o Theclatvaenss 4tk VipH! reagnes Jat arpecxpighied After
areClasst i ' o “.and "l gt enes".
THIGLER o aPlenbll B mBA i SURS: R 2Ty JHE R boies

eXdgeainatt dhctiRer 6aérletvddpaphteif the viral
proliferation up to replication of the viral genone

t aki ng Ipt dew, “therepentice traisgane’, vas cised) htdei, Falah it athiueiBotafe
the viral genonme. Anpng the early genes, sone are
t PINEET PAPEGSIPhofrrbichi haayicells mrjucesithrmapettis offods.  Je teom
not. .transcri.bed if sone early gene
pusafane GGt BAGE bus TP BovuigenoResor efie
deigbkile gerd DOM&KinedFeAs] UnligehRf f2h B L1100xi SSk Qs S
(SREORE e e e L G A e e S
PP IR B0k 200 dtiZhgiopmictdeny] ar, genes transcri bed by

host eeﬁynescinnediately after the infection are also
cal | ed IhG &% “Bupqr puppessess genethes psgd diergim exfera e 2 winpladtide

g I hat .expressed after replicatiop of viral
iRl 1 oSS BE SRR 2 feercof By wottts & e e
ThRplhsht BheGh Bt lopsit.h

A A S
asscfubindhdpreicapf the pesest incendorninelue0pdene, REGHRDNABC gene,

e sion of which in tunor cells produces

tﬁﬁé%@ﬁ% gerpFRdeA-4 gemph BREArTigeng.hWH slpgsnt, irdinpblastsmpegese
i Ut nd=S [t to, tunor suppressqr .
T N o B MU D feacipsaionSii Ry g proein
J@MtRfsen @Y LIQUOK Bt AR 8F83, 6068, ARl=RH if cH6N EScinoma (DCC) gene,

MMSC-2 gene, NF-1 gene, nasopharyngeal carcinoma tumor suppressor gene that

maps at chromosome 3p21.3 (Cheng et al., Proc. 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 fo 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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apoptotic genes and anti-angi ogeni c genes. The term
"tunor suppressor gene", as used herein, refers to a
nucl eoti de sequence, the expression of which in a
target cell is capable of suppressing the neoplastic
phenot ype or inducing apoptosis. Exanples of the tunor
suppressor genes useful in the practice of the
BP&@%&F“@nvention i ncl ude p53 gene, Rb geﬁ@?ﬂﬁgﬁmﬂ%ﬁé,
DPC- 4/ Smad4 gene, BRCA-1 gene, BRCA-2 gene, WI-1 gene,
retinobl astoma gene (Lee et al., Nature, 1987,

329, 642), MVAC-1 gene, adenonatous pol yposis coi
protein Al bertsen et al., US. Pat. No. 5,783, 666),
d eFeiessivn phwliel ip A cdlaredupsnmoiOEEst. gBxumples MUBCsy2otgdngenes
NE-i(@enﬁé.ﬁ%so haryﬂggal car.ci noma tunor, suppressor
gePudp pugleotifig spguenges eproding Semdomonay exptoxiny, telp taxfn, diphtheria
ProGn oNAhe e ACad. Sci., 1998, USA 95, 3042-3047),
MI'S1 "gene, 4 gene, NF-1 gene, NF-2 gene and VHL
gene. ThHe tdr@rehoshis ke busBERESn, ref@s to-hSRESHRE Sdglence, the
refers to a nucl eotide sequence, the expression o?
wiekrression of whigl et ceflgirdducassim| dtrestiim thetvell pyoted UBkdngptes oF ti
cell surface ant“genic protei n capable of recognition

by VPHC; $RGIRCI S PE ire potalipited door2]t Friinoblasiomy esehes FgERSS
[ rci.n opi c_apti.gen . prost at
g s T R e R R E T
(b83/ig18 and'p19, BloRitNatckionadi LAt g .
V\%94/#(])216d$§. ?ﬁ order to D;"ié;%ihﬁo?%? Q@%ﬁ%ﬂmmaumal Pat.
r EcldigationiNor, WOITH 6459t and r0%/3988%. may be fused to the
MHC class | antigen. The term "cytotoxic gene", as
used hebgfem “gyickive gened a5 uppd bpisiss Tebies 1o @qudentide sebrace, 1O

B T M i o
CYRRUOK | ifteBRRES (esﬂe_@iﬁ]!lj}} 9e-1 n Hﬁb,elﬁ_u, (ilf'-élf; g%%i@,nﬁgﬁ) 5{3%@{}5} g

Pseudomonas exotoxin, ricin toxin, heri1 a oxi n;

ainterfetve d,i kend Thebtyres espegdllys intdriefon 480, andBSusiebe shich as
herein, refers to a nucl eotide sequence, the
e 8i0A%-bf which in a cell produces an arrest in

(e Cotbe BIF-AmBTR2 et B SHhS%) ko B
gRRMed iEﬂwEmEchula‘} USLIRIR RyBkiRlsN sSR&s bge@cﬁﬁ 521 Aoenic,
cycl i n-dependent ki nase I nhibitors Such as pIb,
chemotactic or inflammatory activities. They are primarily cationic proteins of 70 to
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,
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pl5, p18 and pl9, growth arrest specific homeobox
(GAX) gene (International Pat. Publication Nos.

W97/ 16459 and W96/ 30385). The term "cytoki ne gene",
as used herein, refers to a nucl eoti de sequence, the
expression of which in a cell produces a cytokine.
Exanpl es of the cytokines include Gw CSF

Wﬂtzg"?"lo'@ﬁﬁ?i ns (especially, I'L-1, IL-2, 1 L-%T’Iflffgof@?ﬁ‘m
IL-10, IL-19 and I1L-20), interferon a, Qand y
subtypes (especially, interferon a-2b), and fusions
such as interferon a-2a-1. The term "chenoki ne gene",
as used herein, refers to a group of structurally

r SHeAreRpt [ipitedfe) neanotyiarchevadtaptit proteiok(MERS 1 )seatoettechelnytactic

C Iks ? v'p m togenic, chenmotactic or inflammtory
act s ?‘%@ '%#H%%PO eChemotagticiprapeie A(MER3S pneeses fhismelrctiz0
t i ' i e hat sh d
i N SR, BelfbolehS SRl BTG WYL6F Pt
t WilagEre S proRBCTs QVIPLING SRAPhAE iPflantddfor) Pein 1y (MIP-1),
In the tirst roua,

am no-term nal cysteine residues.
t macepeg ipdarshaiery peddini3re QVIRF ), seqpaiphige thflayimatosi Rgkia 3p

IO A i Dt e i i
ot el ishiply iy 5 Gife sy IR AT $prly G50

phigined @id REsitenRpAhRl RhdBRR) (TAREE hek | 508, ﬁ%%:m
Ak

mel anoma growt h stinulatory activity protein
MHECOINRGEGE, hunfah protebdt IEG3 pndmense pdteML 18- 2) , nouse

(m 19hy chi cken 9E3 (or pCEF-4), pig alveolar

macr opHagyE™ ghesARsPiRls e’} axusest kerain, zpfers 1o amnelRiide segurdice,

- .- | h stimulati f act BSF d

5ol s U it ine g ot e | Byt

O Pid-phRibtieGenes indRICBHRIRBRE ARGH IGLHP @i%ﬁ%@ Qr%&?Adf%&

are not limted to, nonocyte chenotacti ¢ protein

(MED- ot )adenowinus A 1. 5 @exited (ftine Adp radémdiitas2E4 BaR- B3k ligand,
cyte chenotactic protein 3 (MCP-3), nobnocyte

crzrﬁlg?ofﬁt ERALerS3 pathyvey genes, upigmmenincodipgsaspabrage

i nfl ‘ n |l M, P- | , D h A

i1 iy o RSBl by . pied) Rerqi i B g nuctotide

i nflammatory pro

| RinleadBTaROEMrdakioh BF Mhick &ﬁt? :ﬂ) Yhe ABLHRRPABRetion of anti-

~inflammatory protein 3a (M P-3a), nacrophage

i awgiogamivafasiops. pravttisingioBidsis {Aviors 3fch)e apiesmia] nghikilkChf
nxgagcﬁlgplgn%g&eﬁa{] Qa%th”@?&a?%ﬁﬁ%ﬁfﬁ ag T?re 2( ('\lglroz.- I@tﬁl. Acad. Sci. USA,
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 séquence comprising

~an hTERT promoter linked to a mucleotide sequence that comprises one or more c-
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macr ophage inflammatory protein 5 (MP-5), LD78(3,
RANTES, SI S-epsilon (p500), thynus and
activation-regul ated chenoki ne (TARC), eotaxin, 1-309,
human protein HCC-I/NCC- 2, human protein HCC 3, and
nouse protein CIO The term "pro-apoptotic gene", as
used herein, refers to a nucl eoti de sequence t he
WOHALEFBn of which results in the prograREERAM0po427
death of the cell. Exanples of the pro-apoptotic
genes include p53, adenovirus (Ad) E3-11.6K (derived
from Ad2 and Ad5) or adenovirus E3-10.5K (derived
from Ad), adenovirus E4 gene, Fas ligand, TNF-a,
TRAYd bindispssites it wng enmere Sah dindieg sites ewinoelh K teASHRRAS!.
The rn1"anti;angi?genie gene", as used herein,
r SPEALOTY BPAUENGG s rRthliinked o fhanepeuticitiiaseendor essi on of
whi ch r Se | h tracel |l ul ar segretion of anti -
angi ogelﬁllzctzﬂé aé%po?aél.o E’ﬂ%ﬁ l?egegﬁ Feoe gg?f T % PRI, E‘E‘iﬁﬁ@
angb@sbtal fector HHMH A i oGRS ol
growm h factor (VEGF)gésisé3 %fe%tlsan$?egﬁ£&(f%r oc. Eﬁl\i}gta'&elaé.ons,&gg%{.
Send migBAeat 888 by 9&inS 7PHeBANN umanalle adiosiatally. kilfsg the
descri bed %ggve, the“transcrigpional rggulatory
é‘&’&PérF&’Z‘ aédOr therderm greplisationrdebiejen tad¢noyissi tvegor” mafprsbie an
oy n-viral vector,

S

' ' i ral . .

AL RA o o Sl G R e
aReqARRI e Ay ¥REE Of infeStidn® Cﬁgige%lﬁgﬁcﬂxsdeﬁcieﬁ%én%%‘a? vcgzg €

vehi cl e, and, practically, een 1 ncreasingly u
Forinlyhteuprisesso therapdutic tiahasCindhdyoial cirR@UbREQEMsing the
sequence.according to the present invention is
sthereapitis tragsagee fmymepsellsd  Havevenrms atteqribed mbdvey the troesent
T fore, the .present invention provides a )
;BB R e YRR ORI e syt 3 Rl wibsioe
I RP18bREImRRAUENEH GOMR bl E&gsen@ré%&ﬁﬁ%np "HTRLBE cation-
linked to a nucl eotide sequehce that conptises one or

mdefizient addABViRD OveLI0T6 s RETd KERIOABAACRIAT adMRirki BedioRg
sites and/or one or nore Sp | binding sites, wherein
t Pravigedas e pippetiobka pdenpglivestoneompsisine e thexepéutic tpeeabl v

i nked ,to_a,therapgutic trans eng.yég‘aksrm n
"repli &5t FSS%-%eBer‘ﬁJeﬁ‘%ntFm};fde Qﬂg/}rgq t BoROVIES VEdHd are
hfefdhBugestf 858, ah@refd B AHSRARUbARhe ¥ %tggﬁuslﬁem#%e. 9&HES
essentially required for repllc§i|on are conserved,

term “Adenoviridae” refers collectively to amimal adenoviruses of the genus
Mastadenovirus including, but not limited to, human, bovine, ovine, equine, canine,
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 1,2,3,4,44,5,6,7,
8,9, 10, 11 (Ad 11A and Ad 11P), 12, 13, 14, 15, 16, 17, 18, 19, 193, 20, 21, 22, 23,
24,25, 26, 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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and may treat cancer by being replicated in tunor
cells and eventually killing the tunor cells. Al so,
the term"replication-deficient adenoviral vector”
refers to an adenoviral vector deleted of genes
essentially required for replication, especially,
requi red at the early phase of infection. The

VeI At on- def i ci ent adenoviral vector RelR)04/000427
conprises a therapeutic transgene and nay treat cancer
by expressing the therapeutic transgene in tunor
cells. However, as described above, the present

i nvention includes a viral vector conprising a

t harldpbdiend L. r dmthg ealy gases\thd F14agerldd éx@ressed prior to other viral
reé%iqati n-conpetent. That is, in the present

s BEEs Fpgtiptely | aftesevirel dpfbtiont (Och -hridef iEd Aeproteind evressi psmla

S5 il A LS e A,
CodHRY, | The8eldioh B%@Eﬁi‘é&ng T ﬁl@%ﬂ@ﬁgduc@%ﬁ] (:}\i/‘_L g%tq 8?]%{1%% r[eleeded

the terns "adenovirus nd "adenovira

i forr girad ANYgeplidation, aeldyenamatly leads@s nd Birtkdr infSe@i6n. D &1 B REHtdis
t.o the genus Adenoviridae. The term "Adenoviridae"
r espedfial fop|thectansros) of lpte seng mRN/n trewsoninty trsths cpfosd] Hem the

g S St noVi rus i di ng,. but not limted to,
hﬁdrlr%nus E@% F%g"? ’”o?f?ﬁ%*}‘mé’g ﬁhﬁ EXPressipn frads to fig eplyexpression ¢fe
ayigh BidT) ' : a5 |
L B B LE R R bRBR! b lf Qe TS
| gede eticddea kevarl inygpiptonkinRsReE. THI®pAY Eading YWRAGI©RRs) 3 and
include, but are not limted to, ﬁunan adenovi rus
t @B@ge 4 trgnseriptionp! unfiiincrépse @curpulatio® of tiajol Bie tihfisc{ifttbndl nfiit
ang..Ad.11P 2, 4 15, 16, 17, 18, 19, 19a, 20,
PR o Bghing 35 gcEpesSn 5in s e FFIARS srodies, 1n
. . 37. X 4 43,4 5, .46 7
S Pt 38 g iyl by 8
i plaggiest ivith an telfvieacie Rew ihani 307 Shat @€ ﬁﬂiM&jéaef\Pn%Eﬂ AHB YR Renes
adenovi rus of serotype 2 or 5. The adenoviral genone

singlysing Iyl, B2.fiBek4and d£ encdilewgruciorabptetnioy piadinosianot ypes,

but | i cal.l d of ly. s of Elk ElB,
22, Eabahiii e FarEe RS g st wpotiom BB
%El‘ek% QQ% ét,zﬁle eﬂni%ent l'i':%entko% I vggdeh'%n a!i o%igaf P{gc?orrl/‘%(i}ha

genes, 'the EIA gen s expressed prior to

genesipiionze cigalaely sabéres csinpading B STERINprHMoidr TGN 0EL A
protein serves as a transcriptional regulatory factor
dneleqtiste sequenpeithat [comprisepudnecnd vhaye cddkyer tiadingsiten findétr vee or

ear | e . i
more gpl binding sites, wherein the transcriptional regulatory sequence is operably

Iinked 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 transeriptional factor
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genes. The deletion of the EIA gene results in no
production of gene products needed for viral DNA
replication, and eventually | eads to no further
infection. EIl B protein is essential for the
transport of | ate gene nRNA transcripts to the cytoso
fromthe nucleus. The defect in expression of E1B

QR PIEYESBNn | eads to the weak expression ofCTKRPUPO0A o
genes and inconpl ete bl ocking of protein synthesis of
host cells. The E4 gene encodes severa
transcriptional products. The open readi ng franes
(ORFs) 3 and 6 of the E4 transcriptional unit increase
arduing expiesstonaff otier) oral feateant] isthimsahd podt OiyihtantRichmentTRINAS
béwgindﬂgg to the E1B-55kD protein and the E2F-1/DR-|
h&2y %11 pn. | Ahergloree the nsesshl inyewtion; piesiden agedembinant

i p 4 ORFs 3 6 t ant [ f
PrahPydtior WA ool ReRlaGey e Socomarie s ERr
WodoSioled Brked td HiSuclehti® se@leBoctRR @SmprisBChdidix re!‘!:—l\/{yk: %indjng’

L4 and L5 encode structural protelns of adenovirus.

Beiteh andior] gneamdndratSel Ginding sitese whegil the trafisofiptRbilaekilatsy
replication of adenovirus. Therefore, in an aspect,
t $EUHres aprratilhiinked togn adenerind E§A geneadenovi ral  vect or

An hTERE SRORGER, R somos Do e singdemesor
t RahenGOUPRIEHS Bke@NEa Bine [Ii‘?ed%lj\%gnv?ﬁiéérl g%pﬁgatuﬁié h&Sraf s AL

one or nore Spl binding sites,

t presastanveptiinds idtrodeedl Infd Dfnyr SHSIHADGER tdoRRE Abviel ks d
to one or nore genes of early genes and | ate genes of
aTesiRrgi of dlae c-Myc openprateiubmthe Sphpngein, hreolfamtey iteahfiwittabigh
98RES, shnceg%ﬁepﬁaﬁl enes are invalved in,

e EsRes IS feterels. thcontgitan e etpoingiioduced
tih@ ol ' [ ' Iral ctor
B oBb Y ol SRR B ey
amwt #feEffle nophdrEiser | i nked to a nucl eoti de sequence

that conprises one or nore c-Mc binding sites and/or
one oriignge mefered asprchigvaleddsa repgnahiminradeinyiral vector having

ERRE R R 7 B AT el i v
ARBROY LEMD in ATBAGKT PG SOy 898k é}g%{ig{r»hﬁ%a{ potdal"®

El A gene serves as a transcription

206pidsB1GEESr, RERHWIRRGAHBIOPORETs mddRld Giy AE 8%V BB kel
other viral genes and is thus the nost inportant
PIEHENELA Brofeine as wel ag inhibjbing epdpiosis indibedr byf w5 en tunine cells.

P65 B YR S D SR B SO 95 9Y6 found in that both
suppress apoptosis induced by the removal of growth factor, radiotherapy or antitumor
agents. Therefore, an BEIB-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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adenoviral vector with a transcriptional regulatory
sequence conprising an hTERT pronoter linked to a
nucl eoti de sequence that conprises one or nore c- Mc
bi ndi ng sites and/or one or nore Spl binding sites,
wherein the transcriptional regulatory sequence is

ogerabl% linked to an adenovirus ElI A gene. The
W %

cWHPtEEnt adenoviral vector conprising RCGFEKR2004/000427
transcriptional regulatory sequence operably |inked
to a gene required for adenoviral replication
according to the present invention is introduced into
tunor cells harboring tel onerase activated in the
pthe sdmoirab fredidrenay -iehtccanter B totyic thirapetit: tRbgeRy B £ithe
proliferates itself with high efficiency and
e G'enipg, erknyaugjand deipg, ghep grprpssedein| tumor) gslly o Therafore, therpresarge
0 i ' oduced jnto normal cells, the adenovira
o bR Shobld £ Binenl RSB Bl R aemigmlinae cRgsory
d8@Bencd) @bmpidRChn WIERT A dRterCRlK:S 1o Ianm?cle%ﬁﬁee seg]%%{cg g5
aspect involved in a reconbli nant adenoviral v or
heonipmiges dnk@r efokecMyo bididg| sitegandlof0he 6Cibs 3N Bidid sites,
regILcation, a reconbi nant adenoviral vector having a
dBheip die franseiptoned kapulglorsesauences ischpeBblR-inbidDm pthetapsutic

' IS otent. apoptosis inhibitor, is known to
Hitet° e RiesRP Ui HERRBRRS clyeret o ibcuatasheegk ety i
O8Rer ce bei P i Poibi t
St oot el bt BeBRE 8t Rine bk 1 il LD s Bl ocs
f vt bavie oytadoxisityrod side ietiyctdIe hwvaRNcelit. B- 19 kDa and Bel -2 is
found in that both suppress apoptosis induced by the
r enovalthedf! gEdvgete df shetadenovirug deroiieds pivallydelated iid romlaced

' ent,s. Therefore, .an El B-19kD gene- del et ed .
?%c%lg%‘ia AHY TAEEHG quge%ﬁ%éhleee{%% igyFption; prpides a replication-

cRbbiade edonldehagf f8GIviAN opcol ytic.effect to
sur rounds ng tunor E%vgﬁ.‘l] ge’cﬁgicg ﬁlﬁ%ﬂ“&c&ﬁ gtr%%ﬂpu? {7k reeufipry
viequhcefthanlis dpefablyi Red(® aWRrdpe@R tRRQPACRIrSIuLAY in place of the
adenovirus-infected cells. Thus, due to its
HdgpevisestR e ¢y hismedombiaanttaiienavirah veetar isreplicatinnt defigietidhé C

ner, ..t he, reconbi nant , adenoviral vector may be nore
TP s etetir T b P BBl B¥ el oatiouting, snde deat rpor by

kedal ' . [ = Ki] Li ffect b
il g S hilind, TR0 1 A ol S prbden

PEBhHRADOAde @ Q¢ Tication- bR ebRN@dnTbant\ua6HOH 2] FBMort doBiBlising
cancer by carrying a therapeutic transgene by a gene
the transcriptional regulatory sequence that is operably linked to a therapeutic

transgene introduced in place of the adenovirus E3 genme. 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
fransgenes in a broad spectrum of cell types, in a preferred aspect, an adenovirus is an
E1/E3-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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cl oning techni que and being then expressed in tunor
cells. Therefore, the present invention provides a
reconbi nant adenoviral vector with a transcriptiona
regul atory sequence conprising an hTERT pronoter
linked to a nucl eoti de sequence that conprises one or

nor e C-N%C bi ndi ng sites and/or one or nore Spl
PP AESi tes, wherein the transcriptionﬁF“KQ@%WQFHry

sequence is operably |linked to a therapeutic
transgene.. The therapeutic transgene is expressed with
hi gh efficacy specifically in tunor cells whereas
bei ng i ncapabl e of being expressed in normal cells,
anefrodinged indees of the tddnewirs EYA gérexi city or side effects
in noquI cells. The El or E3 gene of the adenovirus
genome 1oPERAF By afepergratiencd decars peetere@n ablargg scale, each
t ic.tran ne.. Therefore, .the. present
ARl 0 S SR i B G5 o, e
I SERAHD ineHibn BRAGRAAVE Kol cell Bl RIm&PIMahFLRE WilShe recombinant
transcriptional regulatory sequence that Is operag1y
| ivirldereicttro  Bihet prefemglandtiods fob &ie SgRdSctioN bf BEWERA iitda Rishsd
of the adenovirus El gene. This reconbinant

adfishdei fon exgmpleocalpigmy phsisphetst transtegticn dPARA-dektren troediated
deletion of the.El gene .essential for . viral .

r grfﬁes %egg pﬁ?“%ﬁ‘f‘a"nnn THRETOBu fBonKy I_lpéjx’ﬁ?‘gg%‘# rgasfersion,
t BRERBSHHdnC s ARAGE Hape h&dﬁg,giahfs@ﬁm&dﬁc&ﬂ%ﬁ SlfeclSP € Ol
the present invention provrdes a

I éplotheriiand) thetstRell R belselcdiiticpiating a5IAP Rbhthany REHA! and
conprising the transcriptional regulatory sequence

t Hestraleshosirsledst knopktbelart. o a t her apeutic ~transgene

i ntroduyced in place .of the adenovirus E3 gene. This

reconb ;llrh grl’?t Pfgﬁfjgﬁqlgmnitlgt}, a\/@&"tr&mainé adegodng] éecg‘ff is produced by
r ' j , P14 titunor effect
TR 0 e oS A MEIRRS bR oSipefl
r eph TERAL promo@niihked pr £E8Ieoile @bqueRR thdt BeHAREM L-Fyc binding

transgene. However, since adenoviruses having

d&feetti ¥n 8l hingdige Hite) obiaining E3ecgmhinant tedenogieuseplistmich draizh
efficienc reat.l y, hi gher than other vectors and

exy °Z°§§‘éss °‘§*}b§ﬁ§ﬂ§'ﬁ%‘§%{1 ﬁheaFE]BﬁaB XeFtesad ap adeopyirak gctor, and
t ¥RORmihlordraRrakifs £ &l - LA i i
e B { SRR Fhn 1R R e i
Ther ef Arggsntihes@l @getht doRSHRBHINOBE 1N MR FectR carrying a
E1l/ E3-del eted reconbi nant adenoviral vector conprising
t Frscriptiensk aegulstary meduence (aoinatisng ag dfERACprombat linked to a
0 efqp y |ink to a.therapeutic transgene WO

21816 SIS BRSNS REBRIISSS 400y ggmdmg stte 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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i ntroduced in place of the adenovirus E1A gene. To
prepare the aforenenti oned reconbi nant vectors on a

| arge scal e, each reconbinant vector should be
introduced into a suitable host cell. Therefore, the
present invention provides a host cell transforned or
transfected wwth the reconbi nant viral vector. The
BPSHPUOPEE net hods for the introduction of PEHERUEIU
into a host cell include, for exanple, calcium
phosphat e transfection, DAEA-dextran nedi ated
transfection, transvection, mcroinjection, cationic
i pid-nmediated transfection, electroporation,

t repadalys turon cells exmeeing iptilng] teloalelades inclding lived detd, Guhg
and infection. On the other hand, the host cell naybe
s epnser; esavienb praral mpfbbrein canser. r Seeritre.riairesqid dvention isintgnded
desirabl e host cells are known.in the art. Ln the |
o FEETiEe § ARRERE S comAPE e 5P EE eErRsU Tl vipLerg-virel
pggﬂyg@&ug%wc&@ﬂ&&&pcting a shuttle vector carrying a
transcriptional” regul atory sequence conprising an
hTERT [1he pRbef inkdnfikeprotidest phetdacaititl Corfeitien eanpisal (a)
conprises a c-Myc binding site or an Spl binding

s attherapeiticallyrafiagiiva amewd abi resemebizedbyieal vactes wish a sramsgriptional
t hrough honol ogous .r econpj nati on he en the shuttle
vEBP NIRRT REeriing M%carwfﬂ&%gf SR SFyeRsP
t 3y ' : Y t i .
R EBles i, & i P B by ool FRESHY ity e,
C herbih U tre@fbriBfionblN@p Bty sbdRient® G Gerably Ainked tH @ gdne required
transcriptional regulatory sequence conprising an

h ’ERirap rreplipation; kidh Kledd 2 t ghasmacenticallyo tdceigabice qareine eSibdeathe
conprj.ses a.c-Mc binding site or an Spl hinding site,
nﬁ'ggﬁ‘@mﬁ BREL VERHEE| cenwede@%her Wﬁ?"%ﬁ?l pupesition ghicimesei e
a I i vai I : It 0

o it SO HREREA Mo P, s AP Prrub i 2ellOB

PpRatatitea @ﬁlﬂ)ébiﬁoﬁﬁ@@gﬂﬁﬂﬁﬂfﬁfeaﬁgeﬁﬂdﬁis [dikSased SadV¥Binbr-KRRWN
to those skilled in the art, and exenplified by human

edisages, lictidizg serhdch| ¢aner,2 88 (d@RAB+)vatiam mardcer, nisEr witndar, a
nﬁ%I oti de sequence nt 1-4344 encodi ng Ad5, and human
e FISPSABESRIS FaREsh| AASeRyARngeal paneery larpgeal £puiptn pagpreatic cancer,

UG EOLL R SBAUESSnlerd® 5189 Of AdS. The reconbi nan

vital vect'or or non-viral™ vector according to the

pr esentThe prodesithveRtiod i6vilds @lph@&inbicRBY cdtipobitisiOcoriptisias (2)

specifically agai nst various tunor cells,
a therapeutically effective amount of a recombinant viral vector with a transcriptional
regulatory sequence comprising an hTERT promoter linked to a nucleotide sequence
that comprises one or more ¢-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 phammaceutically 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, nemroblastoma, renal cell carcinoma, ovarian

cancer, brain cancer, head and neck cancer and mesothelioma.
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WD 20041076668 PCTI KR2004/ 000427 especially, tunor
cells expressing high | evel telonerase, including
liver cancer, lung cancer, cervical cancer and brain
cancer. Therefore, the present invention is intended
to provide a pharnmaceutical conposition conprising the
reconmbi nant viral or non-viral vector as an active
WBAIYMEHE. The present invention provi desPE/KR2004/000427
phar maceuti cal conposition conprising (a) a
therapeutically effective anmount of a reconbi nant
viral vector with a transcriptional regulatory
sequence conprising an hTERT pronoter linked to a
nucl eotdsdens égalenspect tikvatved oinpIthes exor@n@ti®ied Nplatmelisa
bi ndi ng sites and/or one or nore Spl binding sites,
WHEPROSIHOR, Reviraly veptor 15 2p edenpvitel vestpnl dlthetelpres thgppessens injvention
0 inked .to a gene requi.red for viral, .
P BENREL Y leBAE? Sl SEHPLHEY (arh bl etive
C ahbun€ bf a rebdiein VRGO | - Lned
in the pharnacéﬁ??%%ﬁ conpggﬁg%%ﬁ%%?hwﬁgﬁ%%gggﬁgkﬁmgs
| pongmising ap hEER TigrsmoieligdtedidaMmiclecbtils sanaod i dmefide etesor
agai nst _a variety of tunor cells, the pharmaceutica
cBRIsosMYF obinding gisest ad/or rpne resampmgSplabindins sikiss edseln tad
C C

R S RSASES i RS R B8R R Ke v

brpRehQY S ) %%%aceﬁ?%l?%@%?ég% 2 ief; A0Y g&ditiolcr:lgfl% ﬁ)ge%git

cancer, pancfeatic cancer r cancer,

camativn pauvilles @rphi@akeutiodl GofposTivg RMPSSRYE (d) AVARLDSHcally
provi des a pharmaceutical conposition conprising (a)
acHesiegmoynt of 4l rpapmbinprs atl¢npwiral ryesiert withf a tzansogiptiombli regetory

viral vector.wth %.anscrip iional regulatory
Sy ftare, SRR 4 HIESh TRoraer AGhaR o nhtqlid saaenge that
gclﬁbgﬂgﬁ% i#le o5 ﬁﬂi‘éeg-%fév? tbﬂﬂlng GREPIHaRY éﬁ% Hrgllnﬁ%l %g rb%d?n_gs : s,

ing sites an r one-or nore ¢
iisigeedi ithet tR@sdripARRL fegilbtbAN@bucheoisl dkahly IBRAUBNE thedafeutic
operably linked to a therapeutic transgene; and (b) a
pFrapates eud (braphaymasedispllyoteptablercpirier. .  Si nce t he
t herapeutic ,}rans ene.introduced into the recomnbi nant
viral  vECTEFRYBRBIRSIES @ PRapgcryicat eqmmesiten romprigng (2)
RN MFRERINC Srechi0iRaRhdt! Ol SnUsGf %ctdrw %2l iptional
di verSe types of cancer, for exanple, nelanoma, Dbreas
cegubiry séquerge caniiing al QTERD hasid@iBinkddah alnufidtilde sequence
carci nomm, ovarian cancer, brain cancer, head and
rfhat igotBRTiseserne gh BTy hidndiegwites and/or one or more Spl binding sites,

wherein the transcriptional regulatory sequence is operably linked to a therapeutic

t

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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WD 2004/ 076668 PCT/ KR2004/ 000427 As an ideal aspect
i nvol ved in the aforenenti oned pharnaceutica
conposition, a viral vector is an adenoviral vector.
Therefore, the present invention provides a

phar maceutical conposition conprising (a) a

t herapeutically effective anount of a reconbi nant
‘ﬁﬁéqqﬂ%ﬁ?%l vector with a transcriptional FPEUERA¥EPY
sequence conprising an hTERT pronoter linked to a
nucl eoti de sequence that conprises one or nore c-Mc
bi ndi ng sites and/or one or nore Spi binding sites,
wherein the transcriptional regulatory sequence is
oplmspﬁatey higmkied g@atm, geatessineq Usilieatd, f afcradrysalline  cellulose,
repl ication; and (b) a pharmaceutically acceptable

ca? lyvigeyphdosiq peliulope, wpfer, p%’@l@%ntne thyl welnlgse nmethphydiey

C RRPRE BP0 JEPRRE: e BREERTR oroay BEOHRR ALl e

aﬁﬂ’tﬁéﬁbﬁt@ﬁl b RpdsRion OF &P pﬁsctnf ﬁ@éﬁﬁﬂ Elt:‘.d( Rﬁ‘lﬁ& %%H%g&bgﬁ%t, a

sequence conprising an hTERT pronoter

nincheetaht, dawsaeiee ACRavHlirg! agettp B EmslsiSer) aesu@emiﬁgr et-av @
bi ndi ng sites and/or one or nore Spi binding sites,
whgfeEfapve; he transcriptional regulatory sequence is

oD Lo o D e o B
| d sPORBLITRE t
C%Yn%qufhg%ﬁ% ﬁs\ﬁhl El§thﬁderé€313peut| ch%eiiqgégf' ectll(al € a e lﬂerfemb]
aadneiiistetbd aparat@edlR] M.t Mbya idtfaddiSes, | RirkSRiRneal,l eﬂ:kahﬁ&oarav

sequence conprising an hTERT pronoter |inked to a
nEbpussequscor decglishmiwstratibmt Fooempmplsethe pheemaneutivalrcemposiion

bi ndiénaﬁ S|, te?’%dr’ﬁ d/ orwpewg{eat@égﬁn%s%gdl ngwe@ytgtreat
ﬁ\%? ahb, dﬂegtgﬂﬁje&&l iﬁtota!']ﬁ%lﬁlp Ridlok Szass th @%%&?ﬁ rard9nd Rdag @

maceut | y acceptable carrier
] irdeadknmnder, diredly ifettdie eRina to kred e6l6n thca, e m}@ﬂ} uﬁdéfe&,
suppression or alleviation of diseases or disorders.
'I'*I‘?elt1 efatheier 1o Heeat dladdert ¢paesapedn i thal nrgsen;f insentipy eintravenous
ffi
SR Bl S SRR SHeBAREB B it s °
[ciRAFMERal | Y acceptable carrier contalned in the
present” conposition, which is conmonly used in
phar nmag esfable dbsafosithid piakraatsutichl Wbomb6sittatof kiefds@fl idvention

i ncl udes
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 dstermine an effective amount
of the pharmaceutical composition for desired treatment.  Generally, the
pharmaceutical composition of the present invention comprises 1x10° to 1x10%
PFU/m! 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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| act ose, dextrose, sucrose, sorbitol, mannitol

starch, rubber arabic, potassium WO 2004/076668

PCT/ KR2004/ 000427 phosphate, arginate, gelatin,
potassium silicate, mcrocrystalline cellul ose,

pol yvi nyl pyr olidone, cellul ose, water, syrups, nethyl

cel l ul ose, nethyl hydroxy benzoate, propylh dro
BRAVHIPES tal ¢, magnesi um stearate, and WVHéFQW”%WFQ

The pharmaceutical conposition of the present
invention may further include a |lubricant, a
hunmectant, a sweetener, a flavoring agent, an

enmul sifier, a suspending agent and a preservative.
Tplenpiautivellyeatciptzhle @olpasd/sn ewipieit, bhe npitisenformulation by
invention may be adm nistered using the conventiona
nﬁ?%‘é@taé@ﬁﬁﬁ)h Inylluﬁs@cponwngenghq P@mwﬂcd emprsition magy| by,

" PP S S Bonf %%%ﬁm s o oo B i i &
2%%%%’&;%% %{rﬁlopgs }nger’ m n| Pster egt | n?ﬁ%ggrl toﬁglsﬁluhons

tbﬂﬁlor@Wﬂs&[bdiﬁﬂ:Dﬂﬁp’enﬁd&ﬁok&hﬂﬁMﬁﬂOUS| y to treat Ilver
cancer, directly injected into a visible tunor nass to

treat Brecismagestiesbrompagitiorecothprisingh membm@arvemr according to
rectly i.njected tqQ enema_.tqQ treat, col cance ,

#‘JF % "IﬁJe‘@’é’P otfey thg Hizad ralier OF d (G0 r typ1 pioe

ﬁl%{he é)nort lgtﬁotﬂér enguch Q:Xﬁﬂﬁﬁh%ﬁ ’theg;ﬁr rnﬁlﬁ g e eﬂ‘echve n

n1n|st ation, raperltoenea I'oh™ or
admlﬁg shdcal | The lcliﬁlﬁbﬂieﬂtﬁ@ftlc NR&ft 1iséful RArthd GothiMidtiyn therapy
preferred. A suitable dosage of the pharnmaceutica
cmn!pdg icisplatin, ocfarbppletnp rreerbezing viserhlogthamirgy cy@qwxosphanﬁde,

e el ol
m@:’lug&hblclﬁ e&&xorgﬂélﬂo@&)ﬂlgglﬁi %lﬁ){?}? é.l?r}gtog:l etopomde tamomfen

mnistration tine i'on Fout e nd
etsRdl Attanlatingh,S-Miforcansil, VRSt Whtliastia Hd n@emeb&@&te Examples
phar maceutical conposition, and doctors of ordinary
s¢fi the raidintherapy useful fouthe dembination ¢heaapy éicfude Kirveillamivatian andf
t he q arnaceutlcal conposition for desired treatnent.
ey HoR-he pharnaceutical conmposition of the

pr esent, VAl & e{t §o%§1 Jg&&e@%ﬁ%g %E%]ﬂel?eed Bl ol o'

a reconbi nant a no

I @G OFEDAL 8w terRGtQRBY, | aﬁﬂl §)rd1($ng flhldlﬂ-hﬁéa keYphamizestieg cemgsition
every two days for two weeks.
comprising a recombinant vector according to the present invention may be

Iyophilized. 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, I. 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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t he pharnmaceutical conposition conprising a

reconbi nant vector according to the present invention
may be fonnulated into a unit dose fornulation using a
WD 2004/ 076668 PCT/ KR2004/ 000427 pharmaceutically
acceptabl e carrier and/or excipient, or a nultidose
fornmul ati on by being contained in a nmultidos
YBAWYEE. The phar maceuti cal conp05|t|onmﬁﬂ?nﬂﬁmm””
formul ated into extracts, powder, granules, tablets or
capsul es, and further i ncl ude a di spersion agent or a
stabilizer, and the pharmaceutical conposition may be
solutions of oil or aqueous nedi um suspensions or

e abdus300maB:. at TE; (3hasoling the tshetiBth -£500 06 then BrinaMINRIi 8i-5fgCa
reconbi nant vector accordin t he present invention

iy 26@Sh s (Bipeiioreing ﬁnqtedrﬁmg Bl %e'éirrﬁ)2°ﬁaxf nptr?guwtqmpcrawh@afc
nfg‘:&)ve{) er atﬁ-lye @?Celgpf'eﬁ%%O%%gF ﬁg Cg J nati 03 t,her aﬁy

f 4
Eerapy |nc$M%gQ§?§g?%?#%@ car@@%r%? te procahkg@fﬁg?

rrmlain@ teniditianbiiBe fry sl hed phaiite? to 8°C @ﬁéramnpl@eahng.
mel phal an, chl orambucil, busul fan, nitrosourea,

dact i nﬂmfﬁ:qem—dned@bm@mh@l wmmwm Wiyl iwblpde 4ol eetqnlymand a
i comyci n, cin, [ anp

P aoa ﬁ@% Binetisal e Gintent Bep AR SOttion

|
?E%t%ﬂeé % A0 GBI ot R oAl S
a 7.9y 1 @e Iybprotedtad irefions hé) p@fediEtiolb@cal Belee@&Coontained the

stability at roomtenperature, reduce the need for
higbpogitiert duriig ghe freezatdrylingy and ﬁmbammheuicaé rsdpgmt ab dhﬁg final

shel f-1if t he C Sition i ng
S PP R it e BB o BB, [vEadste obalost
invention may be Lyophilized. A process for
freeze-drying may conprise the steps of freezing,

first theyir&gntanenSRORMCbetiilbingl inAhdre ethil GRE kdfgenct Rethe
conposition is heated under pressure to evaporate

v fplowing Axamplee i eenprmdticdy wikhthe stcompanyisg idthwangswel@yevérs the

LR ES bt b o e R e BoG: s s
aﬁlg%gﬁ f@%tﬁ@mﬁeﬂ% t%?&f.esent i nvention may be achi eved

according to t ol l owi ng steps: (1) determ ning

EXAMPLE 1: Selection of tumor cell lines and normal cell lines and cell culturing

The following cell lines were used in the present invention: tumor cell lines:
buman 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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col | apse tenperature of the pharmaceutical conposition
through a free-drying mcroscopic 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
tenperature and then equilibrating it for V\D
%%%(lg]?%% PCT/ KR2004/ 000427 about 30 nmin

¢08 I'ng the shelf to -55C and then rraf’%zﬁ‘?“f?&mpt
at -55C for 2 hrs; (4) performng a first drying at
about -32C of product tenperature or 5C | ower

“tenperature than the coll apse tenperature; (5)

perform ng a second drying at 35C under pressure of
55¥.0 120 mmHg; and (6) covering the vial with the lid
under vacuum condition of the freeze-drier, and
storing it at 2 to 8C after crinp-sealing. The

| ud
FRARRIN: Bl BPRDATAN R Bl B et Campl oo

of the excipient |nclude a buffer solution containing
0. 9% NaCl and 10 nM sodi um phosphate (pH 7.0) or 10 nM

- sodi umEcddgermdue tel¢qurhsé . R)ivityThes ingmpredtie chentelf lime tdinns

to prot ect bi ol ogi cal nol ecul es contai ned the
Adenzrpglinkaeé uw‘@@whea? aﬁam)gteloalﬁ@sesaaw fkif (Oncor,

2@@%5? Moo §50 Rk BT SR BRERSE: b S

t i elyedps %ere ly-ggﬁm@fﬁg g‘&f éﬂé’ gdaeld el 1¥>§0+ %ollﬁlgn SRRl ARG 4 N

nore detail wth ren to the ow ng exanples

| 00,000RE foR €S inb)  WinhddididheafRe the opdiligarlcn, tHedll B@Sct was stored

However, the follow ng exanples are provided only to
atl &%f’?r aPretetnwenqsmt@g@rﬁtwererﬂﬁ@wm@dwusmmdmthe appekib@@io-Rad,

ve limted.to t . Sel ection
ok e TR P st R e s PR R Byceied
c PN he
pf*%?c%”ﬁ‘%ef‘ﬂ?%%%ﬁﬁ g PR, forf OB HEloCaL RRD) dhl o0
C80-l rbdcti@SmixGie Wiesreparkl® by Brisiiy] Obleip G2 pach BelNBra@ i@ il
cell lines (U251N and U343), human |ung carci nonma
cef] IXTRAR eesctionzuig angdHunis 60T aq mlwmmsec e Mlexﬂmngdammubﬁwmt

cell .line man, breast can
P et £ 2 o RAR bRt o pigor pos pievted
%Bﬁ% el mec. Mag:)% l ggal@i
gﬁ??ﬁ{ased f Po&r{r}#{%ﬁerllhcan T%glgs ’ SS%'! %ﬁ?lag%h? g&%sat
(T 8B)yze Geivtherasaibetivityedf dath amplen ﬁhshminaé wat m3akGred ROEI0 Mo

i n DMEM nedi um suppl enmented with
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
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 h-TERT promoter and m-hTERT promoter
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10% fetal bovine serum (G BCO BRL, NY) and
penicillin/streptonmycin (G BCO BRL, WD 2004/076668
PCT/ KR2004/ 000427 NY). EXAMPLE 2: Assay for
endogenous tel onmerase activity in the cell lines
Endogenous tel onerase activity was neasured in each

I ' using a TRAPEZE ELI SA (enzyne |inked
ﬁﬁﬁhﬁ%@%@bent assay) tel onerase assay kit PEEERAEH000427

Gai t hsberg, MD) according to the direction by the
manuf acturer, as follows. First, 1 x 106 cells were
|l ysed with 200 Al of a pre-cooled cell lysis solution
and centrifuged at 1 0,000xg for 15 min. Imrediately
after the centrifugation, the cell extract was stored
at -80C. Protein concentrations were determ ned using

a prot ePFrdgE & pbtpip (wilddyng IERT progaptey, (adse refemyd toTimply as

: . | : :
e e, sl o SOHE L RS e R bR Yol
r apeel fRiPhinkdnCald GRud Fol ARAiATRADNTERS Hfomdier caffaihink

reaction m xture was prepared by m xi ng 100 ng of each
c &4 c-dderbarclingysiteshan@Give Sp1 binfling s TRAPCR aas tartied ¢t Xising the 2
upits of Taq pol ymerase. After being preincubated at

r UL SRPEEGLINA 15op BWPlenaghe PRINE 8stt @nsdngn prippie 5-

r [ ' re was subjected. o, PCR  PCR condi.tions
SRk S  YREEC 15 24 e, S0 T L9
TQmAGBAMY Sfok CLANBRASE RCLloMihiY A £24D SAMBE: primer 5-
absor bance was neasured at 450 nm and 650 nm By
Ebdafdaacolicicgtaptdoacoperce3'r(BPQ@ ab adD:n eontdany 4nf BRI &icnBs a
t he, mean values were cal culated. As shown in FIG

and : :
3HingfH sitq, (yderlinded). | Theetd7dhpcBER prestuct; s twgred withy BB tand

Ll ki is. th L1,
CGET e Bhbed b RS BT SRRL  n
C RkAtinB PRFRpHaALS, thh H6iSg 4 -PiCr LRG0) . the hurman

cervi cal carcinoma cell [ines (C33A and HeLa) and the
human g oidersio pedphre bni-MEERTURGhOE: (SHETD Mpe d3;hing Bee, FIG. 1)
tel ongrase activity. In contrast, telonmerase activity
wersiging PV ERE peomotsy furthertqeatainivg png o-Mye|bindjingsissami Fye Rl

. nd. 38, MPLE 3: Preparation, of. hTERT
ot B8 R e Con R0 O BB P end

P/ &SBZQQ%QQ%Z%S linked to an hTERT promoter containing one ¢-Mye

binding site and five Spl binding sites, as follows. A pGL2-hTERT vector
containing one c-Myc binding site and five Sp1 binding sites was digested with EcoRI
and HindIll. 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 dl-mTERT-Z

In order to prepare an Bl adenovirus shuttle vector containing a LacZ gene
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In order to obtain wild-type hTERT pronoter (also
referred to sinply as ' hTERT pronoter'), human genom c
DNA was isolated fromnormal MRC 5 cells, derived
fromhuman lung tissue. For anplification of hTERT
pronDter containing two c-Myc binding sites and five
bi nding sites, PCR was carried out usin
Wﬁﬁ%w 088m c DNA as a tenplate and a g prf q€$m@@pmmg
sense primer 5 - cccaaagcttaggccgattc a atctctcc-3'
(SEQ ID NO 11) containing a Pvull site (underlined)
for conveni ence of cloning; and a an anti-sense priner
5' - gaattcaaecttcgcggggt ggccggggcec-3' (SEQ I D NG 12)
c evpreasion of gvhivh wag wider GV eraumier aontiol, peNA-bydreLacZ expressing
(underllnded) The 447 by PCR product was treated wth
qu (expaessiph plcthe LacZagrae |“ﬁ§ apdep &M‘fnwramaterp@mw pas @hgcsted

p%s cgngs Etlﬁaﬁg g%ﬁ ﬁraglﬁenb§%§ar egm n% EDQA ali i

o] t r.epas e n
sggﬁé%lg$p2§ @Eoﬁ%%?%ﬁﬁ&mﬁ$gg§&ﬁ#o%%?g?i%hggﬁegému@ g

CpAE 18P hA/OYTVORe? shultlg @ediirndi Ng site and five Spl
bi nding sites, the wild-type hTERT pronoter containing
two c- %E@I%Ffﬁdfﬁ%s sryEg ngmﬁeexgpaswéu%m% v pedsr thas

bﬁm W’ R R R R RGP
and five Sp?‘ﬁ‘é“l@f'rweﬂ? gfségﬁéd%ﬁlgBé?g%n&E bR Al BG4 $irkRT

ndi ng tes was di gest wi th ECoR

aprdmblen aid h-hTERE ;@mt&e&gtﬂsﬁa%ewmmﬂamhf Bagieaid ByaRI,
inserted into the pSEAP- TERT vector digested with t he
sanden¢ivdvally dasennd ioteaypAdd SPtA(LacZ girapaned) by exrBingRuthERMY

P ram iy LGRS g o ST s

L &@kir91s LiCi ) ant adenoviruses d
SASPEY 5@%%%%?%@2%3&%5%% FZ In order to prepare
an El Jhepepired Sl idids wed digestdanivith g, aTheas £, gohe

WD 2004/ 076668 PCT/ KR2004/ 000427 expression of which
WaE 1 8ihwes coctimsipntedmitiesacke ofthe diuttleyeetitaalepg wish pmadenovirus

eé?ﬂ’zi%‘;’tﬁll ?9g1ﬂ from Ph. Verca in the university of Fribourgh, Swiss) 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 dl-CMV-Z, dl-TERT-Z and dl-mTERT-
Z (FIG. 2A). The produced recombinant adenovitus 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,
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LacZ (expression of the LacZ gene was under CW
pronoter control) was digested wth HndlIl and Nael,
and the fragnent of CW pronoter-LacZ-pol A site was
inserted into an El adenovirus shuttle vector

PAELSPI A, thus yielding a $El SPIA CW-IlacZ shuttle
vector. To prepare vectors carrying a LacZ gene
BRPWEYER D of which was under the hTERT BY Q000437
the m hTERT pronoter control, first, the pSEAP-TERT
and pSEAP-nTERT pl asm ds were digested with Bglll and
EcoRlI. The excised hTERT pronoter and m hTERT
pronoter fragnents were treated with BanBl and EcoRl,
athd pbRAP-TERTIahd ySEATS@TERT plasihids Werp Algdstil vAthl Bt and EcoRI.
prepared by excising out the CW pronoter fromthe

p Al apisey IART premoter fdsmypTERE i prenqieHirgmenty FERTeRted Mvith
d .. pAl SPLA/FTERT- L ttl t i vely.
e SR R i e e R
T ilo BJH183 -t LR ABech gf
t %ﬂgﬁgétth ggﬂ\?’ectélquh’sg alé‘g%%a%%thrgﬁnﬁgggnow%éﬁmqgc £

dbSRASBRA/BITERT-AR1B19 dhietendors, Mepeivelyd t he university of
Fri bourng, Swi ssg | inearized by BstBl digestion to
i nduce Tho wisrargd shutile genitss veers dizetiest wibnXmide {Then, E. coli

. Th nbi I 1 d.DNA
BB Ginctdingipiny B s BREF SERECHOIRY obAREIP

t . Q6 i i - -

oo G B R B AR e oot ey he ewo

I RLRED iiua Nendashap Qvd-TERT-al o @EEREmﬁBRﬁSAI@eﬂ%%aﬁ&ldco_ etbie
Korean Culture Center of M croorganisms (KCCM w fh
atlerayisgh régpectidOMIG. AR).7 PProdvctitebron@@iratRP@8d ddirmination of
Pr.ggﬁ%atﬁ? and_ prodycti.on of replication-caonpetent

GED T ARt SHRPBA AREsos Jrore-Rerores ia e 2. o SR Theo

BB AU B O A

nEiihERIenRE oNMictiorgagibnERBECAIKRIIAL QLN SbdaabiDNR Feb.
conpet ent adenovi rus Ad- AE1B19 was used as a tenplate

aPedl®irus plasnmid. First, WD 2004/076668
PCT/ KR2004/ 000427 the pSEAP- TERT and pSEAP- mTERT
pl asm ds were digested with Bglll and EcoRl .

EXAMPLE 5: Examination of gene expression patterns of replication-deficient

recombinant adenoviruses

In order to determine whether gene expression under the hTERT promoter or
_the m-hTERT promoter confrol was associated with the activity of intracellular
telomerase, LacZ gene expression patterns were examined in tumor cell lines using
the replication-deficient recombinant adenoviruses dl-CMV-Z, d-TERT-Z and dl-
mTERT-Z, which carried a LacZ marker gene. Tumor cell lines (CB?A, U251N and
MCF-7) and normat cell lines (WI38 and 173We) were individually aliquotted onto 24-
well plates at a density of 2x10° cells per well, and infected with the B-galactosidase-
expressing adenoviruses dI-CMV-Z, dI-TERT-Z or dI-mTERT-Z at a multiplicity of
infection (MOI) of 50. After two days, the cells. were stained with X-gal. -
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The exci sed hTERT pronoter and m hTERT pronoter
fragnments were treated wwth BanH and EcoRl, and
individually inserted into a BanHl / EcoRI -di gest ed
PAEL1SPI A/ AE1B19, thus generating

pt LEISP1A/ hTERT- AE1B19 and pAEL1SPI A/ niTERT- AEl B19
shuttl|l e vectors, respectively. The prepared shuttle

WR2WHPE%Rer e di gested with Xmml. Then, E. PEBKR20048004%733

was co-transfected with each of the shuttl e vectors
along with an Ad- AE1B19 |inearized by BstBl digestion
to i nduce honol ogous reconbi nati on between the two
vectors, thus generating Ad- TERT-A19 and Ad- nTERT- A19
I gqbdctosidist QP-galp BXRéssitn wasl exiined IS €X-galr 884ye Chnl ek, ythd Bl
2B). Production, concentration and determ nation of

v Ve fixediin a fixggion selationdd %rfpimaliakydadbie gluragaidshydeeindl,0) for
f, |1 Th
P et Jrt b o, 5, VAT B PB4 A S B G gt

W TSR R BT Ta5 6 SR SPERS B st

EMAI\/PLE 5: Exam nation of gene expressi on patterns of

replication-deficient reconbinant adenoviruses In

or der 88 shivitnein A Gred, wihen dbef thetssted sabl linss woe infectest wighhthe
the, m hTERT pronoter contr ol

"SaSby Y, B werentatheredter {5 sgpreion ok e egd. g prodict b

BRGSO G AR BB BT TR

I @Rt theC@MV QPRorkRéri 16k € fiinof-§RQREHYN AHbwOGE MY thd SBed cell lines
dl -CwW-Z, dl -TERT-Z and dI MIERT-Z, which carried a

LaeZ infastice withethe dI-TERDE @etht d-inABRT-EC3@Pectividb tiryagdthe

| R e o A PSR 5 el Sopib @ svepan e

SR i e, PR A M s

déndyT B Tinds @ith Blgh M&ERTasd adtvitd  Nibkdel iadult€ Héfhe® thai E GTERDN
(MJ) of 50. After two days, the cells. were stained

V\mdhn-xl‘@&T Pro®ierd @ep@RGOHEORCEEB0RGET/ KR@EA/a0) (jm#@‘,cell
%!allﬁg}%% 0 ?on:}egag a' 32 (C‘gﬁ.‘g 2.@]26#53{\]1) Vl\ll?c?omep)égs%]n Q\gtﬂ the case in
that the LacZ gene was under the hTERT promoter, B-galactosidase was expressed at
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 geme expression efficacy and tumor-specificity.
After the dI-CMV-Z, d-TERT-Z and dl-mTERT-Z adenoviruses infected several
tumor cell lines and normal cell lines at various titers for two days, the cells were lysed

and B-gal activity was measured. Tumor cell lines (H460, A549, C33A, SK-Hepl,
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were fixed in a fixation solution (1% fornmal dehyde,

0. 2% gl ut ar al dehyde, in H20 for 5 mn, and incubated
in a staining solution (0.4 nmg/mM X-gal, 4 mM

pot assium ferricyanide, 4 nmM potassium ferrocyani de,

2 MM Md 2, in PBS) at 37C for 4-16 hrs. As shown in
FIG 4, when all of the tested cell lines were

VArWEPaH#Ewi th the dl-CW-2Z, they were hiHHIKR2HE890437y e

for the expression of the LacZ gene product f3-

gal act osi dase, regardless of intracellular tel onmerase
activity. These results indicate that the CW

pronot er | acks tunor-specificity. However, when the

t HeiGayl HepsiB, U343) 4251 hel MUFGY tueithonhdl Rell Hieges dl 73 WHRTEERLY,
the dl -nTERT-Z, respectively carrying the hTERT
pMEES: BIRYN V188 @%Bﬁ?@wrmgiv@nﬁiyeqhgum e aévell plagralet @

cph SRR R e an e pih e bR R T o

q o | Lin . . -
a@IIiﬁgIﬂ?'SédkﬁIjh es e‘I I’Itel\gsigIstc'sf : ’eIII;:I]nedIIOtIj h;g-%ﬂ{& %%ﬁ%%?ﬁl%%ﬁ% by
nhe THENg i OBain®rSs Yethed (CEag,6s pedl] fA Co-pa@sDwRl TRAFD of
particular, in the cell Iines with high tel onerase

ABNF-gid GDAITISkampe Bi2iyationy’, Genes &Glepelen. SIR6,.AA-97Rhd T
A e P o B e omL S SEb IR calls WP gplashed

I I t d

R Gl N IRNEM RauOET0 AR SO pl DS, 50

Sinlvep-aeebadtbeti@nsin | 1x ¢ RellsNGers iifs&P with 160 GlodH d3l IfsRuffed (pe
m hTERT pronoter has higher pronoter activity than the
hiheieeptqethanmbfres Z Wlffsrot 100 NPHE) swiplemienterk withviptateabeoimhibitors
tel omerase activi t%@éqﬁ' 7, 173\ and W 38

, s 3"
DG, BTG DuMe T 0Hh TR < Al o 1y <+ st o
U85028 300 LR OB ALt Bl BT ifes, 160 0

DI ONot er S exce
t ONPG sSRea| frbgatet By diddofidy Uad ORRG ins I &l PH@RRHRE fdded
according to the present invention were

Qiaasath tell,iaudthe patel wat éctulfated aySAYC Gx 30 ewisi okbserbitice a@y
and tupor-specificity. After the dl-Cw-2Z, dl-TERT-Z
ARersePd #fERI-Z adenovi ruses infected several tunor

cell 1i I I i ' ' r
teo et erRdt ERFT SR T Yol o By o Bhd b
Ve 7 "gessSdxbRshion ThtidakedGath the ki@ Sitded 4 BDparhOrE) rededi®hs of the
SK- Hepl, WD 2004/ 076668 PCT/ KR2004/ 000427

intracellular telomerase activity, all of the tested cell lines including the normal cell

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 RTERT
and m-hTERT promoters have excelient tumor-specificity. In detail, in case of the
norma} cell line IMR90 infected with each adenovirus at MOI 100, the ODgyg value,

which reflected a relative amount of expressed B-galactosidase, when the LacZ gene
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Hep&2, Hep3B, U343, U251N and MCF7) and nornmal cell
lines (173 WE, CBBEL, MRCS, | MRO0, W38 and BJ) were
individually aliquotted onto 24-well plates at a
density of 2x105 cells per well, and infected with the
dl -CW-Z, dl-TERT-Z or dl - mIERT-Z adenoviruses at
MJs of 10, 50 and 100. n-gal activity was neasured by
YREWEAEHS and Baltinore' s net hod (Cheng, QCTER2E{}4/000428
co-inducer with TRAF2 of TNF-and CD40L- NK- kappaB
activation.' Cenes & Develop., 1996, 10,963-973.). In
brief, after the culture nediumwas renoved from each
well, the cells were detached wusing Z buffer (60 niV
Na@i (a4 thel OMVprbia 2P trol 1 Gag iV MClvherdas Mvelviie@hcZ Déhe Yl
(3-nercaptoethanol ). 1x106 cells were lysed with 100 1
oregeléteﬂ updps the HERT @roniqt@ arshecmpil BBY tpaonesiter the eelazvb Omr

(2 (PR 9 BT O i SREHSLI Ohasieal
P, et R QS GP Fnpt ks O gl pEL ARt 2

SOTERT piomoRfschaLest fye Ebtpiiésﬁibﬂ/ letds decf@se%?a)duﬂl’ﬁmﬂ&s 28
the Z buffer, was added to each well, and the plates
vxﬂbﬁ@f 631@19@&:8@@0@161387@ ¢aor of3be nommal ¢dbisline il rinfectedasith each
sureda}%1 g As_shown in FIGS. 5A to 50, whe
PaEs e MRbY: pher tsdeckrssiovat reevlped udgcibe GMYe hTERT

6510511 anpxloﬂxg{e? atgf Qeﬁqﬂv% kblt) va\.{l.'leg eu/eré OtS% S, Odl and 0.001,

particular, regar I ntracell"ul ar

t elsgtkveRs e TRG# tegmlisylad;@{eh 110 the B?ER’? ShPH-HTERT pldrdd@Ss vere
i ncluding the normal cell lines exhibited ﬁlg -l evel
L speely gémtecbxp&legmhm Eellsc ofhesabitge difieench ditwgeruthel €MV
t he hTERT omoter or m hTERT prompter control, the

t BiBpter and H’r@T\AﬂﬂéﬁﬂﬁTﬁﬁT RRNSFE iadie bacti gpe Groresign

| t L e

pyelEies Ol ind HIR ol o WSS 3B BRI Whad YIRS,
POQ e Gthed Bm@ ah &6 1S daBithel WRE RBE telileYase YWty Hﬁ@;aaz sk
titers, whereas, in the normal cell |ines, ﬁe

awes axpmvedmmucbhlehey levele tugiet thel canirehofale h-hEERT gahbezater than
titer  of 0. .These results i ndi cate that

t he
h‘“l”é??rﬂ‘%\ﬁ?ﬁ“ P{Wlﬂrtmf‘ré’t R ‘e SE-Hep1

ﬂell%ﬁgé %R@J(Bﬁ gg%\?ét MO eac 2 %tﬁrgv(lsé]“ g"% fﬁ%h
19&2 &?Ap@sﬁm&@ewa&weasv WTh ClantrRf, | Wichefle SK-BLAL b8 were

anmount of expressed (i-gal actosidase, when the LacZ
g@fceted with an equal titer of the dl-mTERT-Z, the relative ODusg 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 ODygy 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

bad promoter activity in normal cell lines, it had excellent tumor cell-specificity. -
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WO 2004/ 076668 PCT/ KR2004/ 000427 was under the CW
pronoter control, was 1.714, whereas, when the LacZ
gene was regul ated under the hTERT pronoter or the
m hTERT pronoter, the relative OD420. values were
0.101 and 0.025, respectively. In this case, conpared
to the case of being under the CW pronoter control,
WRAWAOWHE control of the hTERT and m hTERCHFBAYLUIY
the LacZ gene expression |evels decreased by about 17
times and about 68 tines, respectively. In case of
the normal cell line BJ infected with each adenovirus
at MJ 500, when the LacZ gene was regul ated under the
CW, hTERT or m hTERT pronoter, the relative 0D420
val ues were 0.548, 0.001 and 0.001, respectively.
TREbE IPesul ts indicated that the hTERT and m hTERT
pronoters were rarely activated in the nornmal BJ
cells_These large difference hetwe the CML
pronot er andi-tre hTERT anda+TEd3EERT pr onotéew®Ri-h t he
La¢cZ gEne expregsioni tevars S ObSETrved 11T Ot fer |
not #81 | c¥ 1] I1¥nds W73we® gL, | ViR afld VRS5.1 % tHe
ot her. [, LM thert BB cBbe | [PAds M4h hioYh 11.883
t e| onelAaedas @ct. iafitoyio |:heo Laciosgenios [wasoledps. aisisetod h
rru:%?i@ﬁ&ar teevdl.@surjelew t[harsconssiol [0.642 t{hesom B TERT
pr ot e ofohane. cendax.ootier. maat ¢.a8 |+od. o7t {reo. oui (kds. b2y 0 TERT
pr 3@(1:733 Thats i|s768whers?t heoBK-Heql [0.0381 | 3.78er @.815
i ni €el 0106 ho.bd)e odls-| TERE-|£ @iz [M@,0558, 0.13e: ¢.0d |t 0o
03153% visBuejifer (t.be (taw/Z [@X33r 33740038V elll.818as205718P.
| n| E6hi ast |+ wivdn d.dad:SKeHepd.1cle! d.6: [weo.er |+ mbeft edr
Wi 1 Wﬁ.@qualmt Ijt.ee  gé.oxzheo.dio- niBIRT - [@. 020t hie. 135e] @ig3ve
COfZ0° valowelf oo | heosliac/os lexqpuseisss. e+ @meili eS| £10.82
ang tpusm enabs wasmatimrm lio.sdvol jolodal ghess tham t halxase
of | 68t g viopkietedd onist|l ¢.4elx0 21 TERT e ¢.00 ladelod Jsomps | 1
He;]gB (edsd Sit. 680N nampaw.omonomst hio.st7helo gaseliatz bpisig
unffEr*Bihe 1ohh T BRE draduos, @ | cont [20d 05 ltheod ReZiglne s
expr essedr jimdalnes J@ledsoljol2di gher: Tieww! slivwsen|ilzes np
un{fF* the omh T BRE cpurqBrOd. @ |-comt [0 os [r @hialial b5 [9DE:20
val ups (1.9 - [TERT-1Ze330.[d.85; [olheznmiERB- Jo.4%. 322) ([Iakd e
1)} uehs [+ dosy b.bEd dhdven.oicener @do. b0/ figs W b0 Ly per
hTERT prenober, [1.e ne.DoBERT oar onmioer jo.azic ojp.dzsngioioss t he
pr 658+ oy ens.idn oS, 6t [rongelr oS 6 lrcapalyl 8 0of
nu:{%HEL 0.117 [0.928 [1.642 [0.006 0.005 [0.007 [0.069 [0.061 [0.103
+ 0,01{+ 0,01+ 0.08-{% 0.01 {£ 0.01 |+ 0.01 [+ 0.10 |4 0.01 j+ 0,01
0.658 [1.758 [L.714° 10.019 [0.076 [0.101 [0.040 [0.012 [0.025
® 0.04[% 0.01{% 0.01 {£ 0.02 |+ 0.02 |+ 0.11 [+ 0,04 [£ 0.00 |+ 0.01
0.376 11,43 [2,002 [o.001 [0.601 [0.034 [0.045 [0.035 0.093
+ 0.05|+ 0.22|+ 0.31 |+ 0.01 [+ 0.03 | 0.05 |& 0.02 |+ 0.05 |+ 0.04
0.032 [0.115 10.548 10.001 [0.001 [0.001 [0.00L {0,001 [0.001
% 0.06% 0.02 |+ 0.15 [+ 0.01 |+ 0.02 |+ 0.01 |+ 0.01 |+ 0,01 {& 0.0L
0.721 1.696 [1.683 [0,011 [0.044 J0.059 [0.013 [0.060 }0.053
+ 0,12+ 0.03 ]+ 0.05 |+ 0.01 |+ 0.02 |+ 0.01 [+ 0.01 |+ 0.06 [+ 0,03

1MRSO
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BI*

EXAMPLE 6: Immunobloiting analysis of the replication-competent recombinant

adenoviruses

In order to determine whether the viral replication happened in a tumor ceil-
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strongly induci ng gene expression. In addition, since
the m hTERT pronoter rarely had pronoter activity in

normal cell lines, it had excell ent tunor
cell-specificity. WD 2004/ 076668 PCT/ KR2004/ 000427
<Table 1> dl -CW-Z dl -TERT-Z dl - nMTERT-Z MJ 10 50 100

9 0.142 1.594 1.883 0.18 0.12F '%K%@MGWEB
0.05 0.08 0.01 0.01 0.06 A549 1.658 1.65 1.706
0.010 0.178 0.384 0.062 0.650 1.011 0.090. 080. 09
0.04 0.06 0.07 0.01 0.02 0.07 1,733 1,765 1.768
0.267 1.042 1.291 0.939 1,7$5 1.815 U45IN 0.05 0.05
ospgetic gangr, tgmarpeell GingRandGondat cell Bues v@regigfecio@43h b, cdfitol

1 807 79 0,732 1.174 0. 379 1.819 2.057
A@% %I 7 °a%‘ ‘% Ahe rgpliggtiongorppeten regqmbippnpadenqyirgsss, apd were

B e

0SKMBlep G383 ndrmAO& 1 linds Qv 3R A3 BIPwES %c@ﬂ&@gy leqv.?r&éd
1.730 1.712 0.080.050.09 0.08 0.21 0.07

ommm6w@ﬂg@wﬂgmsemmyssgdnSﬁa@ufcaammowaﬁamﬂnaaamou@aﬁd
0.33]1 1.322.1.731 0 10 0.18_ 0. 0.05 0.13 0.03
oW’é‘h ¢ 25‘1?@13&)9 9 TERIAES of AéﬁWTEBTW& al argigP1 of hivgthy ﬂm

1
e dmeorep an Jacliosk b e BonthdRea e Afer Qrogys'ef g il
Om&&?on,oahs T3ecd43s vherSRarvest8®4nd l}l@&i with DR 195100, Py (f@
0.04 0.01 0.05 0.04 0.02 73WE 0. 059 0.0647 453
OHERYES, 0. 10 XENGCINA %N pidtetGnifbi®das PMSF OPLCK) TPPK).0.Thd
0.12 0.01 0.03 0.01 0.03 CBHEL 0.117 0,928
el st e siestss OSIRBAGE Ging: dacybeullgs polyasylamide g

electrophoresis).  Then, proteins separated on a SDS-PAGE gel were electro--

%8%@%0‘%963210 50 100 H460 1.780 1.879 1. 84 033

transferred onto 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 El protein. In contrast, when the cells were infected with the Ad-mTERT-A19
adenovirus, the El protein was expressed in only the tumor cell lines with high
telomerase activity, absolutely not in all of the normal cell lines (WI38, BY 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 levels of the E1 protein, while the El

41



10

15

20

25

0,010.010.03 0.01 0.01 0.01 0.120 0.01 0.01 I'MRAO
0.658 1.758 1.714 0.019 0.075 0.101 0.040 0.012 0.025
0.04 0.01 0.01 0.02 0.02 0.11 0.04 0.01 o0.01
WL38 0.376 1.43 2,012 0.001 0.001 0.034 0.045 0.035
0.093 0.05 0.22 0,31 0.01 0.03 0.05 0.02 O 05
%Ogé’m% 32 0.115 0.548 0.001 0.001 0,001 Q. OO% C ”
o0t 0.06 0.02 0.15 0.01 0.02 BW%“@%
0.01 0.01 0.721 1.696 1,683 0.011 0.044 0.059 0.013
0.060 0.053 MRC5 0.12 0.03 0.05 0.01 0.02 0.01
0.01 0.06 0.03 EXAMPLE 6: | munoblotting anal ysis
of the replication-conpetent reconbinant adenoviruses
| nromme@rqsaomertaerohswdmehmwnnaheelhhml WildphiadcBE.i Gikese

in a tuppr_cell- 40 WO 2004/ 076668
R%cgﬁlﬁ%éh&ﬁ -TERTALY pdenqyirihis less fugiegspeeifie in feplisation
|nes wer e |nfected with a contro

Aggﬁﬁgéggkggﬁg%%h of the replication-conpetent
reconbi nant adenovi ruses, and were evaluated for
expressed El protein Ievels. Tunor cell lines (C33A,
ABXOMPHE| 3: Evefuatisi- ¢de fie) cyolgticn efferti| of cihk | replicathsn-competent
(1'1vl R0, MRCS5 and BJ) were individually aliquotted

offEomERARER fdengyiyseds at a density of 3x105 to 1x106
cells per well, and, next day, infected wth the

Ad- AE 1B19, Ad-TERT-A19 or Ad-nTERT-A19 at an MJ of 1

for then &rred invBlate thd S Qll-sfkif@ @thw Sfecldt tﬂe%d-’fﬂ?[‘-
normal cell lines. After two days of "the viral

i Afeadi B TERB AL hidesdvirdses, ablesal Wedoe célblines ahdabrmalndll lines
lysed with a cell IyS|s buffer (50 nM HEPES, 0.15 M
NEEF, m@ﬁ@/ﬁﬂ*hﬂhm cnovisen gEng ani Af-ABHEY mplsmtiomRogRstent

TRt YR RN DR e B

eﬁ%@ﬂvﬁ QRARN, Qﬁﬂﬁ)armu-g hﬁ’eﬁ‘s, aftf &h%a@ﬁmﬁﬁﬂ}?\g% %gaggp Ei“umor cell

PAGE gel were elecfro- transferr ont
nineb (S0-Elep la AT 60yaE33Ay Bi2b N, 8539 whd HeL@%nd npﬁmalraé}_ylmes (BJ,

antlbod an anti body specifically recognizing the
%@9@1‘%@% pgividoslly( iguatad ontesitvgll clates at a density of 2-

s><1o4 per well, and, next day, infected with the dI-CMV-Z, the Ad-AE1B19, the Ad-
TERT-A19 or the Ad-mTERT-A19 at various MOIs of 0.01, 0.1, 1, 10 and 100, When
the Ad-AE1B19 adenovirus almost completely killed cells at an MOI of 0.01 or 0.1, all
culture media were removed, and cells attached on the bottom of the plates were fixed
and stained with 0.5% crystal violet in 50% methanol.

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 AQ-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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Bi otech., Santa Cruz, CA) and then with a HRP(horse
radi sh peroxi dase)-conjugated secondary anti body. Each
bl ot was devel oped using an ECL |Idt (Enhanced Chem -
Lum nescence: se-2048; Santa Cruz Biotech., Santa
Cruz, CA) to analyze protein expression patterns. As
‘svﬂgb/xn in FIG 6, in case of the Ad-AE1B19,_ in all of
FOME® cells and the normal cell S, t hECTRAMOPHs
actively replicated, resulting in high expression
| evels of the El protein. In contrast, when the cells
were infected wth the Ad-nTERT- A19 adenovirus, the E
protein was expressed in only the tunor cell lines
WAERB19 ghfheseetesuler deswnsietei thitt vhe ABSAERTAIY Imst tuinnr akbll-
of t]Be normal cell lines (W38, BJ and IMR90) with
&% ner ase acti vi ty These results indicate that

ﬁQSu{ a5t PR B ot e B TR A re ac

SPEERITLA 9 BEBRIRG to EHRWRMES actﬂuﬂ/ Jf k&l sRS aref asEJ}%vas carried out,
Ad- TERT- A19 repl i cation of ch was regulated by tHe

wed fllows e THREREY fines Bk &tepl, tH@ﬂéO LABBAOURF 1IN AS4d indeHef.a) and
replicgq&led in_the tunor cells, resulting in high
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effect of the replication-conpetent reconbinant
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afatheni Q@ﬁf)hoﬁi@la)l wislaBfed to ﬁ @veil r]%ﬂ‘t%eﬁ %?, Wchthiib0& 37°C for 10

adenovi ruses using an -AE1B19 replfcation-conpetent

alian oRelntire cdswdall;ﬁpmanulgzeﬁw iegsurivp Whsoabalbe SLBAG nfiy.
replication-deficient adenovirus as a negative

cont r olAs shgvnin BIES. s tor 81, dir all ofythg t@:steﬂltumqr@bﬂ lingsy thaesl-
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as time had been passed at similar levels to each other.  In contrast, as shown in FIGS.

8G to 81, in the normal cell lines, the cells showed cell viability (5-20%) sharply
reduced as time had been passed in case of being infected with the Ad-AE1BI19 and the
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 contro] 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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W 38 and | MRO0) were individually aliquotted onto
24-wel |l plates at a density of 2- 5x104 per well, and,
next day, infected with the dl-CW-2Z, the Ad-AElIB19,
the Ad- TERT-A19 or the Ad-nlERT-Al19 at various MJ S
of 0.01, 0.1, 1, 10 and 100. Wen the Ad-AElI B19
adenovi rus al nost conpletely killed cells at an MJ of
BOG4BT68. 1, all culture nedia were renpldKR24M4(00427
cells attached on the bottom of the plates were fixed
and stained with 0.5%crystal violet in 50% net hanol .
As shown in FIGS. 7A to 7F, the negative control

dl -CW-Z replication- deficient adenovirus rarely

r EHAMPAE Evaludtibe of tierrvivwedntismaneffectufshedbsliciivh-cdinpabay
oncolytic effect. In contrast, the Ad-TERT-A19 or the
Arecorrierent sdegovidisel ed nost of the tested tunor cells in
the simlar levels to the Ad- AE1B19, indicating that
the two adenoviruses have highly potent oncolytic

effect: , f ' -
mor ol "o HRE AT RO f kR wlrend b i
Kiybt BTERThgrom Gt theCRl-MIERTAL N opRdali®IS S vitiidH waa reduRite b§
to the Ad-AEIB 19 with no tunor-specificity, whereas
t e maiTHRITERImeter Werelpwiviatay dat in Wio eytitwhoy teffest.e fhe ad-TRRIHt
ég%—fol | ower than the Ad WO 20Q4/ Q76668 .

R0 4100 B A1\ eedeparuses rees direelly, ;pdwiniyiered Huto tymers

t t. -nIE C -, ifi.city

aped S g P WRPE bt i oY B b 4
Add-RERT 194 Q peditivielt6ntdM -and 0T siA ks as0pbd i M8 ddial, 1x107 cells
tel onerase activity of cell lines, MIT assay was

ceif thé buinapeervicalacsll fliok IC3WS wekLintpapextendally injreted (Spostdatpl §-8
HA60, C33A,  U251N, A549 and HelLa) and nornal cell

| VpfS=old ge migp-3 gWhsTFUpauReiory stosido #beut 30rSduman) the Ad-ABIBIS,

ok AR TR e st Ern pRITLER el et e e 3

conrl uency, nex I nrec

t bRceNdationbt BUY phiiR fheiddERi- AhPhek ke AR TIERT tvdldys,

adenoviruses at an MJ of 10 for the tunor cells and
awitlnpndydive ofntdD PB8r Thewafteprtwmdr gowith was @@Gtoted.of Thavolhig
(3-(4,5 dinethylthiazol -2yl)-2,5-di phenyltetrazolium
bPhR Ymors svandgiormined BY megsying the Tonglvagih and theshor lgpgthyusing
r ' L0t erval f Jncubatd . at f
b End [ BR o op Sl S AR cxtdton Bt
eastdincw@dhbst 1cheth hvyed1day atitembag s09n at 37C for 10

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

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 44338 mm’® in the nude mice administered with the Ad-
AE1B19, while, in the nude mice administered with the Ad-TERT-AL9 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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mn. Relative cell viability was anal yzed by measuring
absorbance at 540 nm As shown in FIGS. 8A to 817, in
all of the tested tunor cell lines, the Ad- TERT-A19,
t he Ad- mMTERT- A19 and t he Ad- AElI B19 were found to kill
the tunor cells as tinme had been passed at sinilar
@@&ﬁhﬁ %& each other. In contrast, as shown in

0 @ ., in the normal cell lines, the CEYV@MQ%Q%EH
cell viability (5-20% sharply reduced as tinme had
been passed in case of being infected with the
Ad- AE1BI 9 and the Ad-TERT-A19. However, in case of

being infected with the Ad-nTERT-A19, the normal cells
ofouwbengbe bhsgh@rsiltch ath 0Obesinvends micaadthirtiserédowith anly BB S/ weke

f f h I
b et i v e SR B o o
SRhBRPRE AL FmEAR) ! fe RhinfiERaB8 oS3 Wt TR bR ¥E 04

I nhor mal arlson

Pasi®! 55023630MMP @hd Pffﬂ@\%ﬁﬂ%ﬂre% tp'<§ 84)l ORs ‘ﬁﬁﬂ}%ﬁi ﬁnﬁaese

adenovirus, and the Ad-T repllcat|on of which
[ éata,egﬂméhﬁ"rﬂin@AlB hedenaving-replipation TOERhich pas meguited BjGhe m-
2004/ 076668 PCT/ KR2004/ 000427 EXAMPLE 8: Eval uati on

ohTElRE P’iOPPO’W byl aneleptangirumer pifkct thet washdwdlar to that of the Ad-

WAEET RERERED P of R AR BIo RO AhIERTALS n

r ﬁﬂ:“!)ieﬁv% Grud micB ShdVlnfrs dovip FctetyTéﬁép&fe@ 'Uﬁtcﬁ{z 18 8er e viral
Ad- nfTERT- A19 replication of which was regul ated by

t hdmingstrafibsRind precemot ergrover e@ereafiat twategdthf.or i n vi vo
antitunmor effect. The Ad- TERT A19 and t he Ad-nTERT-A19
adenoviruses were directly adm nistered into tunors

f ' . ' lgted wih a h

B TR s B} O R iR i ] Bk S Bk
PR hYERERGhSEk, and tunor size was anal yzed. In
detail, 1x107 cells of the human cervical cell [ine

C33A were intraperitoneally injected to postnatal 6 8
week-ol d nude m ce. Wien tunors were grown to ab

50 80 m ert 1 eevaAlyotp the prymoter |qativity - OfEmhKEBT cond mﬁ@ERT
CBIERE 141 i Horab e b R Bt SR L e e
t §dIRRn1BdderoRE-REY M 1ch OarrfeWAOBHS » markidr inr B3ROl $hder the
control, PBS. Thereafter, tunor growth was nDnltored
Th@R?Todmd me-hTERT promoter control were intravenously administered into mice,
using the dI-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 pm thick. Each tissue section was aftached 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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of the tunors was determ ned by neasuring the |ong

| ength and the short |ength using calipers and

cal cul ating tunor volunme according to the foll ow ng

equation: tunmor volume= (short length mm2 x |ong

axis mmx 0.523. As shown in FIG 9, in the nude mce
red with PBS as a negative cont t

gﬁg‘éﬂv\ﬁg&r apidly grown to 4,232+7, 185 mxsi"g*{'%@“’ 27

after the intratunoral viral injection. In contrast,

in the nude mce admnistered with the

replication-conpetent adenoviruses, Ad-TERT-AL9,

Ad- MTERT- A19 and Ad- AE1B19, tunor growth greatly

déegekenef th erﬁ(msum%ve pacrmm,yﬂz@ bacff geae Wehexpiented ath weirealely
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e iofaamdt wiichedenovirusesaiett khayn tooke gy abGdakly elptetttvewhen
Vi.I.a ration, tuno rowth VWO 2004/ 076668
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t he Ad- mTERT- A19 and, was found to be 62104 nun3,
53EBEL enitle drrlBRILES imeeBpatises s tthevebeyof ({ip<@mifratiohsof dI-
t he. Ad- MTERT- A19 adenovi r us
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c aae vaf ddieicddn mel mm bisheddashisatidh dripe dﬁmeEEiTméé&ERﬁz
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d hepAs @a exmiessinn ofthe BAZ ameewras bbserwa inzthe cagechfittRiadministrition
eve fter two nonths. EXAMPLE
9?%%@?’%5’%3%% g‘fi%ﬁ% WPWXWFSW Vias fendqa the case
t hsEsl M@’r? ronot er.s l.n,order
to eva i %@Jﬂ{aﬁgp%fgﬁrr%t er-’ac § )%Fsst“ﬁl P ﬁhﬁ':lﬁ‘fz gng Was
Meldizidlin ME @Rt @Tthe bdniXistiBon Qf lﬂﬁ' dIITERS UL Sy tHe HE-mTERT-Z.

dl - TERT-Z and dl - mMTERT- Z replicati on-
These results demonstrate that the m-hTERT promoter has excellent tumor-specificity

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. 1x107 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 dl-mTERT-Z

adenoviruses were intratumorally injected to the mice once at a concentration of 5x10°
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defici ent adenoviruses, which carried the LacZ marker
gene respectively under the hTERT and m hTERT pronoter
control, were intravenously adm nistered into m ce,
using the dl-CWwW-Z as a positive control. 100 | of
each of the adenoviruses of 5x1010 PFU was i njected
@ﬁz&ﬂ%%% vein of postnatal 6-8 week-old ntcemJQLEer
ree ays organs (liver, heart, lung, Eﬁ?%%ﬂ," 7
ki dney, stomach, testis and nuscle) were excised from
the m ce. Each excised organ was fixed in 4%
par af or mal dehyde at 4C for 4-8 his, and dehydrated in
a sucrose sol ution overnight. The dehydrated ti ssue

WEEUcisipg ther A& 86164 a5 n nexpiive omprolunAfigrSbike:days,Rhammer fissues

Tor and se ned ections 8mthick.
eaud ﬁ%ﬂét}%ﬂ g eefﬁw%tégg %P%@CW@J? &7 peroulie e thg Famegpettiod
c gelatin and stained with X-gal. As shown
i%ﬂkS%E?JQ§§% 10B and 10C, in the case of the

i Nt avanehsSm iRBIGSNL 54 Al 118NinGhe ;htaemdlaruﬁwn}zm@dem% EéS
carrying the LacZ gene that was under the

2 0odMY 76 GI8CLRL B RIS XG0 #1th high dmetstm Gnop fhsstubeeand also
constituytive pronDter the LacZ, gene, was expressed
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a:f}'gﬁf?saﬁgth\gﬁlte JH'IJEI?_E/ V\ile]g%heéxgll'e%]sn Q(nholt]%ei%ze Bflé Wﬁs etected m%

€ case

aflhda] whoraat h@&c@fgeﬁdﬁpﬁéstoﬁgﬁgb%ew&f‘ﬂ thd nopE i Yerdissub N em

LacZ gene was absol utely not expressed in the |iver,
mhwdhmmhsmdﬁmﬂH@aﬁnmmmwhﬁmhddﬂdﬂnﬁgmmsmmem&neﬂhmmWmeo
be nost abundantIY detect ed when intravenously

S0

atiatposios ol gronos ceflso heers thedlamldERTe% pflonaviup, atdwfl@tt k&t

t T ) nDter no..

8o FhrbioR I 5 e BriTn BF SR APipR UG oREe syl
Lﬁ&%ﬂ@&ﬁﬂh@fﬁﬂﬂ@ﬁ?' pRIMONR Basih F&w%etﬁoﬂehachhg ifi 8 or @éustutaﬁ
adm ni stration of the dl - or the MreRT- Z
cthepidiype hTERE fprombter. case of the adm ni stration of d
CW-Z, indicating that the pronoter activity of the
hTERT and m hTERT pronoters was suppressed al so in

t Inct.he stopach, X ress on he
|5 ggggcdm%ng) is0 of i producttlﬁléytglg élétﬁgﬂp ? oI e]Is
adm ni stration of the dl -CW-Z or the dl-TERT-Z,
whereas no expression of the LacZ gene was observed in
t he cadeerdsftothmepairiahproduction Yield bpfuntohesllebpdifiEeplication bp
t he ki dney, weak LacZ gene expression was found in the
Ctgg BYERT or m-hTERT promoter i tumor cells and normal cells, tumor cells (HeLa
cells) and normal cells (BJ cells) were aliquotted onto 6-well plates at a density of
3x10° 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 HeLa cells infected with the Ad-

mTERT-A19, viruses were actively produced with the similar yield to the case of being
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of the admi nistration of the dl-CW-Z, whereas no

expression of the LacZ gene was observed in the case

of the administration of the dl-TERT-Z or the

dl - mMTERT-Z. These results denonstrate that the

m hTERT pronoter has excellent tunor-specificity in
VO condltlon too. EXAMPLE 10: Eval uation of

%P&%{' BB acti vi ty of in vivo tunor ti ssueBCRREHOPHH)

ti ssues of the hTERT and m hTERT pronoters The hTERT
and m hTERT pronoters were evaluated for the pronoter
activity of in vivo tunor tissues and liver tissues,
respectively. |1x107 cells of the human cervical cel
Imﬁ@wtﬁghﬂwehéAEuﬂﬁuthnmmnsﬂyﬂmmﬂe&hbdcdbﬂmmﬁmﬁatéhmh

6-8 ol d nude n1ce When tunors were grown_to

a9 lﬁvge ﬁ%ﬁ “five ther vl grodudtipe yield, pas smarkaitirediced.  However,
OY.L T n t

RO 'iRER LF RSP LR WL BE REriri o

Rbzd duiRA0R4 RRBAES cteBFkliciRh Mkt HRE adbho iV bk A Rmor cell-

negati ve control. After three days, the tunor tissues

apecifidreplicatiommbilityssues were exci sed and stained with

X-gal according to the sane nmethod as descri bed
above. As shown in FIGS 11A and 1B, in the mce

I tht
JERARPLECIA Eonlelb® teCitplebich BB B 47 YerfisplofooeRide
adieno¥raRs infRsessed in the normal liver tissue. In
contrast, in the mce admnistered with the dl- TERT-Z

and the dl -nTERT-Z, high expression of the LacZ gene
was detec;ed in tunor tissues, whereas no LacZ gene

expr esléf %rpelkygﬂ%@m@amahcqﬂﬁ@e ¢33 Armere|sikeatanaopsly iniected n

dd rus |nduc d .t he cZ
OB Rl s B8 pki e IGE Rt Bt BRURE i e
CiRd |A§1-AEMB‘T§ Cae AJI‘FEﬁi‘-M@T%E%iT e AQGRARTIAD hc;kﬂb%%gest Q&e
LacZ gene expression in a large portion of tunor
cietrdtandrailytinjemed tb the i@t a Inesat@on bt 19° PR diAfRt @viays,
the m hTERT pronoter has stronger pronnter activity in

| t%ﬁtﬁn% Meze exeispd apthsmppddedl dny parafinERThe paBineblocks were

r.i son of..viral rodu thH,%mEJd in

e ecte C(Eﬂ l%mgnﬁgpta 8I}eﬁ%sfxy c ﬂ:} gn antif ody ~sefective ing to the

adenowrus hexon region. The paraffin blocks were hybridized with the antibody
selectively binding to the adenovirus hexon protein (AB1056F: Chemicon, Temecula,
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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In order to conpare viral production yield by tunor
cell-sepcific replication by the hTERT or m hTERT
pronoter in tunor cells and normal cells, tunor cells
(HeLa cells) and normal cells (BJ cells) were
aliquotted onto 6-well plates at a density of 3x105
cells er wel |, and, next day, infected with the
KOQ2REPB®S, the Ad- TERT-A19, the Ad- mTERTEGHERAMANMHe
repllcatlon-deficient dl -CW-Z as a negative contro
at an MJ of 10 for 4 hrs. Then, the culture nmedi um
containing the viruses was renoved and replaced by a
new nmedi um and cells and culture supernatants were .
col | ecFisst] theet huntae gerviasl cell live C3RAewesainsculafddt te hudermieai mgo
and thawi ng of three tinmes, viral titers were
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of being WD 2004/076668 PCIl K1 004/000427 i nfected

Wt h thestdenAlRIFBGO14,lin deokder af the mide Adminitetdd Leithc b 1461
were infected with the Ad-TERT-A19, the viral
pABHRIS: many sellecdenernt pitntiy hid (he mudeicwere ehlowed end darkly

m@en th% %ﬁ%“ﬁd}"ﬁfwﬁaﬁﬁ%ﬁ% B8 vilk-onlp Sien, Rt
spe égﬁ:{(raero%l a |on g@%&%@@guﬁ%&%a@ HOSIS

Ofvert @Pbcr@alt | BNcodlast, | ih tholivdrhe the plideC adntifiteed Faat @OTAd-
adenoviruses in tunor tissues. 1x107 cells of the
hmﬁﬁlﬁT-ééﬁh witeakh d)@lnluclbll wree O3By mwdsnmcﬂlis ambrggmgymtoms

B R b T 3 i
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I ntratunor I nj ect e mce a a concentra

OA195erlovitds h%en%wﬁomvm dé@MSarisonivith th&ﬂ@hﬁlmﬁl@hver
exci sed and enbedded in paraffin. The paraffin bl ocks

wissee. subj ected to i mmunohi stochenistry with an
anti body selectively binding to the adenovirus hexon
region The paraffin bl ocks were hybridized with the

§'%v§ﬁ%1?:o\ﬁ% omdﬂg bitict Qccgllaﬁmgqg I %}ﬁioﬁﬂf %nc{]l%ﬁtg 3t

proteln ABlO enlcon enecu
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 infravenous 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

49



10

15

20

25

CA, USA) as a primary anti body, and then with an
HRP( hor se radi sh peroxi dase)- conjugated secondary
anti body to anal yze expression patterns of the hexon.
As shown in FIG 13, adenovirus was detected in w der
region of the tunor tissues injected with the
ﬂonEl-,Bl% and the Ad-nTERT- A19, than the case of bei
PRPEEPEH Wi t h the Ad- TERT- A19. These resur?wtﬁfog"é{’
that t he Ad- mTERT- A19 has higher replication ability
in tunor tissues than the Ad- TERT- A19. EXAWVPLE 13:
Eval uation of cytotoxicity of the
replication-conpetent adenoviruses against the liver
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cervical cell lin 3A was | nocul.at ed to npude mic
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were observed. In contrast, in the liver of the mce
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afffhayiges ix gy teic vnga sesiemic admprgration vz the isayepous sputsy
replication-conpetent adenovirus Ad-nrlERT-Al19 and the
control virus Ad-AE1B19 were evaluated for in vivo

t @) dclty oBREREHbIRA allRintsBSion of the viruses

In order to investigate toxicity of intraperitoneal administration of adenovirus
according to the amount of the administration, postnatal 6-8 week-old mice were
injected intraperitoneally with 1 ml of the Ad-A19 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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amount of its adm nistration through various

adm nistration routes. A Toxicity of intravenous

adm nistration of the viruses In order to investigate
toxicity of admnistration into the nouse tail vein of
adenovirus according to the anmobunt of the

adm ni stration, postnatal 6-8 week-old mce

PR2940B663¢ hr ough the tail vein with the AHT@@I@M(W
Ad- MTERT- A19 at various concentrations of 1x1010,
3x1010 and 5x1010 PFU, respectively, or 100 | of PBS,
and WD 2004/ 076668 PCT/ KR2004/ 000427 nouse viability
was then investigated (FIG 15A). Wen intravenously
aeclete 3insived ithinidish13 affed iHe vREUdainidtiatonAd THNE 1B AaFAR 1RO
Ad- nTERT- A19, all of the tested ten m.ce were survived

ukpeking Blagor—%mﬁﬂtsreahowde‘lﬁ% mgtality dvhefﬁa%thpa“sqﬂaﬁERTrﬁb% with

the s j,stration |a.th r ou
R R SreR R i 8t dh el P LARAARRH GO
piffee el osiabe T‘E@% e ol Slieh bl %@%"%&‘2‘*&‘
\I\/ﬁfe&ntﬁme‘n\tus\/xeﬁke twithithe lfuyes 14l mfct ewret fhend\te bakilled within day 5
adm ni stration, whereas, in case of the Ad- AE1B19,
ahfter ghe tvira] cadmiinisiration: e Ik jcpnitagt, Wi thei WaRFUB t@r w@'ﬁpmw@eai

E\Biuiéi%%é"n e PP if rerty TREG PO oD B
Ag@?n%fﬁ ﬁ%p%ﬁ%ﬂﬂ i Qe IRICh %}' 'tﬁey mfr: ﬁ(ﬁ%gﬁ&%& by the

tunor- specfficit 20%
NMithehddsYougddd t hus identified to have attenuated
toxicity. In the 5x1010 PFU, all mce adm ni stered
with the Ad- AE1BI 9 or the Ad-mlTERT-A19 were killed

wthipn.day 5 after .the vlra adm ni stration,
i Frd{J ?ﬂ’i‘ﬁ’[‘oréﬁérﬂmﬁﬁ?ﬂoﬁﬂ tpﬂ“@ﬁses of the viruses is

hi ghl o RBad
nt'r ai%gﬁérctsgﬁ%%@%%ﬁ% e et B lfovins

- agigbiding 6 Aol RRousf off e althinliGAB,| Bl 6P edlls tverd RuRRtiogalle
‘toxicity of intraperitoneal adm nistration of

athiaqiey torpasinatal éforadk-nly nice. t Rcmhnorstwees grewreto about 100 mm’,
week-old mc

ﬂ:{en é‘gd'rtiFﬁrB?i %I%;%l@ %@ﬁﬁr@aﬁ%dwomw e dptrapmngrall et gp
1 0 d
1x§&‘i‘°@sﬁfﬁ enfihitnt G0 PREMA BIGONAPIOOED 20 o

(FI G hABYf. the tested twenty mice were survived until day 15 afier the viral

administration. That is, the intratumoral administration of the 5%x10' PFU of the
virnses caused zero mortality 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 afier 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 infraperitoneal administration, the

tumor-specifically replicating Ad-mTERT-A19 showed a reduction in mouse mortality
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When intraperitoneally adm nistered with 5x1010 PFU of
the Ad-Al19 or the Ad-nTERT-A19, all of the tested ten
m ce were survived until day 15 after the viral

adm ni stration. That is, the intraperitoneal

adm ni stration of the 5x1010 PFU of the viruses

IR AR SR

Ad- NTERT- A19, four of five nmce were survived untll
day 15 after the viral adm nistration, whereas, in
case of the Ad-AE1 B 19, three of five mce 50 WD
2004/ 076668 PCT/ KR2004/ 000427 were survived within
digycomparigén with teeAdrAlhidenahirinlaghtingatuinomspedificity, indicatingghat

i - 0
A BT e P B el RS e pmnisaton rovtes.

t t r

YTRImEE St kind P e%du%ﬁ%%’“? P bbtic Vit Hin i e
Othtrivagoud &uﬂe@l@caﬁﬁé&oﬁg&r RREY bﬂ?ﬁ@ad@@%‘@es WA @Fentually higher
system cally adm nistered via the intravenous route
winertelitynaibe ingepsritoatdl andiintetuvera adnginistcative be kil | ed
within day 5 after the viral admnistration. In
contrast, in the same PFU, the intraperitoneal

aﬁ’ﬂﬁ?ﬁﬁﬁ?ti on displayed zero nortality in mce. These
results indicate that adenovirus is safer when it is

aghEhiRtic G Reicl addBRlina"tb HRABHE b ﬂl@ hm#aBthifontdp %@en@ﬁrds b
i ntravenous route. C Toxicity of intratunoral

athmoaitistuest i on of the viruses In order to investigate
toxicity of intratunoral adm nistration of adenovirus
according to the anount of the adm nistrati on, BL16F10

col S I Bl R BR oo R R IR Pt
Wi A A0 B ROl e Y T B8 AHIoRON T3 56

were intratunorally injected to thHe mce at
wmmemncaat withrespecet S patl®dldgy PRdstamal 618 week Gdide \FHFéJa(ﬁIEﬂliﬁered
150) . of the tested twenty mce were, survived

Ui ithe *éléyfe% injapesitoneglly o mﬁatumfa@lm Witls (B BRU oftibe Ads

TR oS T
| AR B RER bl ke ARG Rle i), §F0-WhbdaddaR8d sidindkQith HRfmblox -

case of the Ad- AE1B19, two of the tested ten mce were
leiobih @dbcigrfordasyol@sic 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 infravenous 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-Al9 or the Ad-AEIBI19 adenovirus was not systemically
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after the viral adm nistration, while, in case of the

Ad- nTERT- A19, two of the tested tern mce were killed

within day 12 after the viral adm nistration. That is,

for the test period of 15 days, the two cases showed

the sane nortality of 20%to each other. However, the

w%9&49% Lnistered with the Ad-nTERT-A19 surviveqm&g& a
fme than the m ce adm nistered 15

Ad- AE1B19. Taken together, upon the intravenous or

I ntraperitoneal adm nistration, the

tunor-specifically replicating Ad- mMTERT- A19 showed a

reduction in nouse nortality WO 2004/076668

F!@lnﬁn@tr@bom obo 4aiFavetions cowp abutsmﬂapmtoneaﬂh eotAdntygrorally

t eno%é%fy: ?%;#n - ﬁgg{@;pec|f|0|t %? g tgglkﬂgh
ST TS R0 AR bl

So4Bde Bverea EUXicRy Sl @brh@iRisol AvithNéhe fiklapediveABAUST FitHinoR AN
cause stronger toxicity of the adenoviruses and
eadontisiationy [ gidition, thokd-mITERY-A1$ hdenovtitne replidatiapefrvtichrvesl
and intratunoral adm nistration., EXAMPLE 15 Eval uati on
eevieisd ip A fymosspesiiginkaner et found 19 dhave e faywer m vivo toxicity to

Lration of irus in normal tissues The
qﬁﬂbﬁ sﬁ%%FPF8F“ﬁ%%@$@§ i on- conpet ent Ad- mTERT- A19 and
a control virus Ad- AE1B19 were evaluated for in vivo
toxicity according to the route of admnistration
VEXAMPEE péct to pat hol ogy. Postnatal 6-8 week mce
wer e adn1n|stered via the tail vein,

@W%@r t FSpreity (ageopting o the et and $ouis 9fithe sdrginistratiog off
%m sb-g%gﬁ @%9 or the Ad-AE1B19 or PBS. After seven
VS gan fﬁ Hney liver, lung and spleen) were
ex0|sed fron1the m ce, cryo-enbedded and stained with
hemat oxyl i n- eosin (H&E) for histol ogic analysis
(FI GS.In bovd toricilyo Qf thel|aderokizuses wey fimthert ineestigated by analyzing

intravenougﬁy adn1n|stered with the Ad- AE1B19, severe
i aad sarples endleteds fr % Ryisg) aﬂmmm@dgmhr% AGFmAGESeSs Intthis

B bl BhBr il T, Pl R A 8 ,
HabeRRIERAY a[g@nﬁ%gem (BOR, Créidle Bﬂﬁuﬁe%ﬁj Gadl Backtdarkhy

st ai ned nuc ei indicated that the
electrolytes (Na*, K* and CI') were quantitatively measured (Tables 2 to 4).

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 wags intraperitoneally or
intratumorally administered, on day 7 after the viral administration, severe hepatic
toxicitjr occurred. However, in this case, no renal toxicity was observed, and the

clectrolytes were present within normal levels. These results indicate that the
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nucl eus was damage by the adm ni stered virus.

Mor eover, |ynphocytes were not observed in the
reticulumcells of lynphoid follicles. However, in the
liver of the mce systemcally adm nistered with the
Ad- nTERT- A19 via the intravenous route, meak

i.nf tion and slightly enlarged nucl ei
%ﬁé@%@g%, but cells undergoing nitosis mﬁQ%Kﬁ%me“”

found. Also, in other tissues, such abnornalities were
not observed. When the Ad-nWERT-AJQ or the Ad- AEl B19
adenovirus was not systemcally W) 2004/076668

PCTI KR2004/ 000427 adm ni stered via the intravenous

r EitreReritoneal oh intrafyeipial elwguistajion pf the tdepvimsesadsysafer than the
adm ni stered, at, the sane titer, all of the excised

t PUETFRUSAPIRISERORY t o be at nornal states. Taken
t t h I
008! Nhen §yBiEm YR LlfsrC T MiBl bt 3bbREliod 9,10 pRU, the

adenOV|rus EAUSe  SeVere toXi ¢
C ad¥pEiruse® et dvhluitbE whéllicr JRBIn hepkaa kox@ity 1l tHe 3hibdTO frdhnice
admi nistration. In addition, the Ad-nilTERT- A19
a@kélms'tpne@ with gl AGAEIRIA, 6OTwhi SRTasls weegtenatkelly imreased
tu ci fic nmanner was found to have nuch |ower in

&5 ing the apalyzals @%@Preéqvelﬁ. slga@@w perginistered with

AR R SR SHR 80 80 S G

aﬂkﬁmav;ems BywhleRRe RSS20 ahBthdt 16PatfcOhEibA Ynaller EBSme T-
adenovi ruses was further |nvest|gated by anal yzi ng

bbiblwbin seasibied te de| gaatle docfenserh it Hie: mice edathistepddswier the Ad-
m%%%%the adenOV|ruses In this test, hepatic
19 gthile bring withia theapesal raeT in e miggadmmisered widhihe)Ad-
d@@g% ypction paraneters (blood urea nitrogen (BUN),
i ne and uric acid), total cholesterol and

el ect rml aaigisy, (Wah, mié anse SlehpdRdnBatguaRtihibiatd Yw?.lhytﬁe Ad-

nmeasur ed (Tables 2to4). A Adnlnlstratlo
aAfEIB39 i aderveisusaff Shotd'® PBUOthe Tadde0diephlfet) intraased oGO lisels. In
routes When_m ce were systen1ca|L%&adn1n|stered Vi a

t §r8trash i migg infrapgritepealiy administonsirih the ddoRTRRTAIRDf A1Bme
2@[ gﬂé;ﬁ@ %%elg;‘?%%(]]fqﬁée \F/) %%%ﬁlt glg%?imn R@i‘er“ahe%na elﬁ%’gmfeﬁtgém
Cﬂkﬁtﬂnd}ﬂly bEnisistblgCtod 4Q Dhoffin levels were increased in mice
administered with the Ad-AEIB19. 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 tmice intravenously administered with adenoviruses of
1x10'°PFU

Description Test Unit | PB Ad- Ad-mTERT-
S | AE1B19 Al9
. . GOT U/L 1176 >1000 914

Hepatic functio

st " GPT UL | 48 | >1000 792
T-bililubin U/l | 09 22.0 1.3
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analysis. In contrast, when the adenovirus of the sane
titer was intraperitoneally or intratunorally
adm ni stered, on day 7 after the viral adm nistration,
severe hepatic toxicity occurred. However, in this
case, no renal toxicity was observed, and the

tes were present within normal | e
Vr%ég@%@&(’%ndi cate that the WD 2004/ 076668‘%%]‘&’"“’Wﬁ237
PCT/ KR2004/ 000427 intraperitoneal or intratunoral
adm ni stration of the adenoviruses was safer than the
i ntravenous adm ni stration. \Wen systemcally

admntstered—t m at €O t1at 1 fF—1—x-16106
PFU, Retebfimeigenovi ruses wp%n \ gg'uat e%)%gv\het hermf:zgusi g
hepat i c tesbxi ci y— fe—-ee—R—frece—admht-stered

Wi : h—t-he—Ad—AE {D,lc'rléat . 4.”.:@?1 3 ‘v'eU"8 wer-e—eHerkapl vy
i n¢r edsgidteshi | ¢ agléo dLn;"’(gﬁi it yzé%l e |maxi Hidm

| eVels—tn—eonl+S80heh admilnistered wilth—the
Ad{nTERT- A19, i ce §hovvej“%%ut1145- 161%0l1 d hi gher car
and GPT | evel s|{than_—nor However  the |eyel
of | apRtthfe /PRt i C ¥unct | 6% 4mrdel efZyng T- B1i 1 upin
wa$ found to be greatly ndt edsedl in the inice

adm ni stered with tHhe Ad| BEEB]P6whi | 87 beilng w8 hin | he
notmal range in the mcel adhimistered witih the Ad-
NTERT- A19. I n addition, when mce were
intraperitoneally admnistered with the Ad- AE1B19
adenovi rus of 5x1010 PFUIABKE3ni ce di spl ayed increased
GRTaly s3/eFiblbod aples Sk hrd@etintrapBitoicaBy 4l ARy withaaaahinkes
adm nistered wth the Aﬁr%&lﬂ: 9 of the sane titer,
GPT levels were in the %hdfital 'Pange. When t hese
adenoviruses were intratunorally adm nistered, GOT

ang—T=hrtFoghbrm—te Fs—wet : rceaset-+nhee
adm nPgsflléﬂrﬂé) W th 'reh%e Adt &EI %.LEB Tll%}%d' esép'tmTERT'
i neheate—that—the—+t necilis EIJ 5‘19

reblHapﬂicif@ﬁﬁ@}D*“;tq‘m wadaF. L6 hasifecreasellhe

toxi cityesi N Vi pFo—H-—oRP r“;”,o*.ﬂ\,' ] i

w th—no-tunor- "pI"rblmq\bm t ]/ﬂfF,A 02 o Ag-gl }Léi s o%%hl oo

safmkasi fir@en n| ce TN r avpmeds )lg-admzl‘figstered Wt h
U

adenovi kdses Of—Lix1010P

5

Creatine mg/dl | 0.3 0.3 0.2
. s Total mg/dl | 110 128 132
Lipid test chloesterol
Na* mEg/ | 144 143 144
dl
+
Electrolyte test K mf}q/ 4.3 4.3 43
cr mEqg/ | 96 96 98
dl
. . TABLE 4
Analysis of blood samples from mice infratumorally administered with adenoviruses of
5%10" PFU
Description Test Unit | PB Ad- Ad-mTERT-
S | AEIBI19 Al9
Hepatic function GOT U/L | 176 372 132
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Description Test Unit PB Ad- Ad-nlTERT S AE1B19 Al9

Hepatic function GOT UL 176 >1000 914 test OPT UL

48 >1000 792 T-bililubin WL 0.9 22.0 1.3 WO

2004/ 076668 PCT/ KR2004/ 000427 Renal functi on BUN

rTg/dI 18. 20.8 16.2 test 2 Creatine ng/dl 0.3 0. 8 0.4

ng test Total otalrol ng/dl 110 257 124 chl
dPURHH8145 143 dl Electrolyte test K W“%’“&”‘“Z

4.3 dI d- nkEgq/ 96 97 98 dIl TABLE 3 Anal ysis of

bl ood sanples frommce intraperitoneally adm ni stered

wi th adenoviruses of 5x1 O PFU Descri ptl on Test Unit

PB - = S AEA l')’ln A39 :IA“’ C I un,ti UI \ | I\J/L
oo 66 B0 et e I A £ RS N A Ui
0. 916685 Ranat-4iuER, | nmnmg-%@, I N YA P
Renal fimction B “mg/dl 28 196 231
test
i Croafine | mg/dl | 03 | 04 04
i Total mgdl | 110| 117 130
Lipid test chloesterol
Na* mEq/ | 144 142 142
dl
.
Electrolyte test K m(]iiqu 4.3 4.3 4.2
Cr mEq/ | 96 o8 o8
dl

Industrial Applicability

As described above, the transeriptional 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 2 Creatine ng/dl 0.3 0.3 0.2 Lipid test Total
mg/ dl 110 128 132 chloesterol NC nEq/ 144 143 144 dI
El ectrolyte test KnkEg/ 4.3 4.3 4.3 dI C nEq/ 96 96
98 dI  TABLE 4 Analysis of blood sanples frommnice
i ntratunoral ly adm ni stered wth adenoviruses of

x1010PFU Description Test Unit PB Ad- Ad-mTERT S
%Ef@i@%ﬁb Hepatic function GOT U L 176 HAXKRRYI0047,
2004/ 076668 PCT/ KR2004/ 000427 test GPT UL 48 45 19
T-bililubin WL 0.9 3.5 0.7 Renal function BUN ny/dl
18. 19.6 23.1 test 2 Creatine ng/dl 0.3 0.4 0.4
Lipid test Total ng/dl 110 117 130 chl oesterol Na
nEq/ 144 142 TCATION$REIETREIOPTHOSITES MICRIRGASNEQ/ 4.3 4. 3
4.2

OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)

A, The indications made below retate to the deposited microorganism or other biological material referred to in the
description on page 36, line 6-14

B, IDENTIFICATION OF DEROSIT Further deposits are on an ndditienal sheet{]

Name of depositary lustitution
. Korean Culture Center of Microorganisms(KCCM)

Address of depositary institation{including postal code and country)

361-221, Yurim B/D, Horgje-1-dong, Seodaemuyn-gu,

SEOUL 120-091, Republic of Korea

Date of depasit Accession Number
20/02/2003 KCCM-10470

C.ADDITIONAL INDICATIONS feneimiilotapint®  This information is contineed on an additional sheet []

-| D.DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE @ the indications are noifor all designated States)

ESEPARATE FURNISHING OF INDMCATIONS{eave blank if not applicable)
The indications listed below will be submitted to the International Burean later{specify the general natare of the

indieations e.q., “Accession Nimber of Deposit™)

For reeeiving Office use only For international Burean use only
1 This sheet was received with the international [0 This sheet was received by the International Bureau
application on:
Authorized officer Anthorized officer

Form PCT/RO/134(July 1998)
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dl  cr nEg/ 96 98 98 dI Industrial Applicability As
descri bed above, the transcriptional regul atory
sequence according to the present invention is
capabl e of killing selectively tunor cells by inducing
tunor- specific, high-efficiency expression of a gene
operably lIinked thereto. Therefore, the
WE%Wﬁ@W%ﬁtional regul atory sequence is usBfRAR2AK00G7
anti cancer agent with mninmum side effects. WO
2004/ 076668 PCT/ KR2004/ 000427 | NDI CATI ONS RELATI NG TO
DEPCSI TED M CROORGANI SM OR OTHER BI OLOG CAL MATERI AL
(PCT Rule 13b|‘é.A The indi cati ons nmade bel ow rel ate
to the deposiTEGTHEESENGLIEBMGOMWERB ol ogi ca
materi al referred bmommbdecicdestkiapt i on on page 36,
line 6-14 B. | DENTIFI CATI ON OF DEPCSI T Furt her
deposits .are on an addi tjQpakmsheet[] Name of
Qp'ﬂs:h!icﬁﬁny mAdd Wbl rErdeklsd tﬂ'meptlﬁQJ lﬁﬁ]argm o Hirela{iofsﬁn tnﬁeﬂ-ial Qferred to in the
%g&qmﬂ mgggngg{xxma Address of depositary

utloutlnc udi ngpostal code and country)

1 Q]]DMCATYM dF Eﬁ‘.}"@!ﬁlp Hon gJ ?ur—tlner :gstﬂsgre on%?aglﬂﬂ:%%wj g u, _bt(u'

BHWUEWWWE@F@QWQOO3 KCCNP1047O C ADDITIONAL

NiEsr ARSI I MaHrEaEFd0t Ygp&t This information is
Greps prO@Gitu® nsti@fniaidis boidmiadrd eireet N D. DEST GNATED
TATES FOR WHI CH | NDI CATI ONS ARE MADE ( cf
habndemeancakenaidatal.dedg at edSYnn) E. SEPARATE -

Eﬁﬁ&ﬁk&fﬁ;gﬁﬂkmglCATIONS(Ieave bl ank i i not

ndl r\afl RS
I Aete mﬁ‘ﬁNum

mmé IL/ rre LI LAY L
sq@ﬁ%&ted to the Internatla ﬁyreau | at er (specijy
t48 A 4 : -

_.?

Mmoo —

xilg  This information is confinued on an additional sheet {1

D.DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE( #he indications are nos.for ull desipnated Stares)

E.SEPARATE FURNISHING OF INDICATIONS feave blank if not applicable)

The indications listed below will be submitted to the Intermational Bureau later(pecifyt the general nature of the
indications e.q., “dccession Number of Deposit”)

For receiving Office nse only For international Bureau use only
O This sheet was received with the international [} This sheet was received by the International Bureau
application on:
Authorized officer Authorized officer

Form PCT/RO/134(Tuly 1998)
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I ndi cations eq., "Accession Nunber ofDeposit") For

receiving O fice use only For international Bureau use

only ~ This sheet was received with the international

N This sheet was received by the International Bureau

application on: Authorized officer Authorized officer

Form PCT/ RO1134(Jul y 19% 2004/ 076668

PCT/ KR2004/ 000427 | NDI RELATI NG TO DEPCSI TED

M CROORGANI SM OR OTHER BI OLOQd CAL MATERI AL  (PCT Rul e

13bis A. The indications made below relate to the

deposited m croorgani smor other biological material -

referred to in the description on page 35, |ine 13-21

B. | DENTI FI CATA @Mns&iptidnRIOBghlakotk t 2ghierde pOSh taSwild-Sypenhuman

an addi tional sheet™ Name of depositary institution
telgpieesis venst transcripéase €hTIOR T\prommoerghati comineasid) c-Mjarbdsding site

ary.institution(inctuding postal code and

f.d It
| 3“8 6Wﬁ%%§§b‘él%fﬂ9 bhipkedtorg Wiq(lﬁom,de seusnee thag epgprises one or more c-
epdaenun- gu, . SEOUL 12Q; Q91, ..Republic of Korea Date of
Mf%ﬁl’é?&“ﬁ Sﬁ%%%%%?%"%ﬂ%g}l’qg‘%ﬁ%% SHRF3 KCOM 10471
" C. ADDI TI ONAL | NDI CATI ONS(/ eneb' nky)at This information
is continued on an additional sheet ~ D. DESI GNATED

STATES FOR WHI Ghhel ¢ ! . .
| i oasar enat f or al |°dg%{s§@°§5%e@%§t&%%@%/ﬂ%&t forth in claim 1,

whetdRiNESHh TNER DiprombleeAsTiAINA(16 9By Rudlbatide delq08hRRRAL GAlHrRYs one
The indications listed below will be submtted to the

c-Mpie bindirtg siteaindBivecinl Hindieg éisgzect yy the general nature
- of dte indications e.q., Accession Nunber of Deposit")
For receiving Ofice use only For |nternational Bureau

use Snly n Thi/sa_sheet was received with the ) )
i nt ernat i onal .- A bpranseptional gegulateryiseauensy as ket forth in claim 1

or bp\tfvﬁérre]nant {h%nc?lk/ly%ub_ril?cﬁgg site is selected from the group consisting of SEQ ID
NOS: 2, 3 and 4.

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 1D
NOS:5,6,7, 8,9 and 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 ¢-Myc binding sites and one or more Spl

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.

39



application on: Authorized officer Authorized officer
Form PCT/ RO 134(July 1998) Clains A transcriptional
regul atory sequence with a wild-type human tel onere

_ reverse transcriptase (hTERT) pronoter that contains,

two c-Myc binding site and five Spl biding site

l'inked to a nucl eoti de sequence that conprises one or

nore c- M/? binding sites a one ,or nore Spl binding
si tes. he transcr it CONEYRIE gYiraht vclpr sexppsistg the transcriptional

T e eory e bleof ami g ah b 1 sk, ‘b et dinked (0 a gene
C- I\/yge ggiﬁ;}gnﬂ%ﬂ ei’g‘ flve Spl binding sites. 3, The

transcri ptiona tory sequence as set forth in
claim1l or 2, wherein the c-Myc binding site is
sel ected fromthe group consisting of SEQID NOCS: 2,3

and 4. 4.The transcri . . q ce as . . )
set forth inclaiml Bhe %‘\?\%@%‘l@i ?E&O%%ﬁ éégl%?fg} H’gdalm 7, wherein

5si { et sirabhaetsra birasndl R4fe EORSaldfidhe SEQ 1D

10

15

NOS: 5, 6, 7, 8 9 and 1 transcrlp 'onal
regul atory sequence as set forth in claim 1, wherein
a 5'-end or a 3'-end of the hTERT pronoter is |inked

to the nuc.eotide sefereembiaht (RAPTIGRSaCNE BFth MR Gaim 7 or 8,
C- M/c binding sites and one or nore Spl binding

si t s¥hergin tighgenterrequiredifpt virah adplicetinnl ig bl BYerRORUCERE Rfe.

set forth in claiml1, wherein the transcriptional

regul atory sequence has the nucleotide sequence of SEQ

ID NO 13.. 7. A reconbinant viral vector conprising ‘

the transd® pt i onal Fh@gmcgmbmn'@emhmr af sedfigrtiofiecigitn 9, wherein

cl ai ich s erably linked to a gene
r eqﬁgs‘gjcl‘?n BrUS ALy | 8CRR 5 an ﬁ game.
11. The recombinant viral vector as set forth in any one of claims

8 to 10, wherein the adenovirus comprises a deletion of an EIB-19kDa gene.

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




8. 1 The reconbinant viral vector as set. forth in
claim7, wherein the viral vector is a virus

bel onging to the genus adenoviridiae. 9. The

reconbi nant viral vector as set forth in claim7 or 8,

wher gLn.the.gene required for viral replication is an
aden ’F‘?Sugﬁ%%?‘ﬂ"y g%‘beg’e?“ifﬁ?‘“’rﬁ%nqseeﬂﬁﬁﬁ%ﬁfnew gngptotic genes and anti-

vect ghoidSeS€ 1{ rth in claim9, wherein the
adenov%r%es egef e_\g} gene is an E1A gene. 11. The
reconbi nant viral vector as set forth in any one of
clains 8 to 10, wherein the adenovirus conprises a

del etion ofsan EIB-19 : : econbi.nant . . ]
viral vector as set f%ﬁ%@c‘?ﬁ%@c{%ﬁgﬁ)ﬁo j¢laim 13, wherein

r ecotel vigh{edtdriah viae B&Bnéiﬁ%pw %Q\fgf%'gm}v?ﬁdi@e.

reconbi nant viral vector conprisithg t
transcriptional regulatory sequence of any one of
claims 1 to 6, which is operably linked to a

St herapeut i 6.t r anSgene-Th&‘i’ecoTﬁﬁn&@tCﬁfﬂ’ivB&&tas‘ﬁef frth in claim 14 or 15
t he ’

vector as set forth in claim13, wherein

t her_ﬁ(b@_mﬂi the theaapegio eansgerse] seigtroduded M plabeofdRnovirus E1 gene, and
consisting of tunor suppressor genes, antigenic o
genelhe reopmbinant virajoreter iscyplisitiohidefigiemes, apoptotic

genes and anti- angi ogeni c genes. 15. The reconbi nant

viral vector as set forth in claim13, wherein the

viral vectqQr is a virus belonging to the genus '

adenoviri difae. 16. Théhe esomiimanitvial vestores stioforthsinseim 14 or 15,
forth in claim 14 or , Wwherein the therapeutic :

15
t r anYEHE e thermpryif Eaesns 15| ineedused implacterfon adasovitus E3 gene, and

gen n t he, r.ecombi nant _viral vector is '
107 ep%%%f?%%‘f@é’ﬁﬁt‘?r 1§ yeplipglop-eempiemant vir al

15

20

vector as set forth in claim14 or 15, wherein the
t herapeutic transgene is introduced in place of an

adenovi rugeE3 gene, t he.reconbinant viral vector .
is repli cgtgi on- con‘pe?g%tr.ec‘i%l.b VFRICYSTIOr 38 Agt ﬁ‘?ﬁgaﬂl claim 14 or 15,

VechHerds 1IN i ' r 15 _.wherein the,
t her ag_(reut ic ﬁegaﬁgg%ngg?sgé@n{gr %ﬁ?@gﬁﬁi 1 Rlgogd a&fa‘% ovirus E1A gene,
adeand tHelt8cdsh¥indtft Rl vector comprises a deletion of adenovirus E1 and 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.
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and the reconbi nant viral vector conprises a deletion

of adenovirus El and E3 genes. 19. A reconbi nant

non-viral vector conprising the transcriptional

regul atory sequence of any one of clains | to 6, which

is operably linked to a therapeutic transgene. 20.

The reconbi nant non-viral vector as set forth in claim

19, Rherein theg ' S kS.sel ect ed .
fromthe group congisitﬁ% ﬁ;ﬂ % f(%rg%l?r&etg{nﬁgercéegg‘gﬁﬁdgﬁ5%‘:,°mbmam
visgitvieglon o€ ameossof dyingd D ©.genes, cytostatic genes,
apoptotic genes and anti-angi ogenic genes. 21. A host

cell transforned or transfected with the reconbi nant
viral,vector of any one of clainms 7 to 12. 22. A host

cel | Fanst or nedAohost el sfansfomedicr Hranstcredowithithatcombinant

vivdl"RabtoY 6 f . one, of clainms 13 to 18. 23. A host

cell trans o?l&r)ree%tacgglqsrnlg'n@f]egct ed with the reconbi nant
non-viral vector according to claim19 or 20. 24. A
phar maceuti cal conposition conprising: (a) a

theraisutical ly AfRQELEY SraAMRWLg of &aapgﬁgq%ggjgglg F}tﬁ mcyrﬁbinant

. I
viral vector conprising a transcri

nogevjiad Neetor arvprdisg ngclaimil b@ybype human tel onere
reverse transcriptase (hTERT) pronoter that contains

two c-Myc binding site and five Spl biding site
Iink(ig.to a nucl eotide sequence that conprises one or
more“c: Myc bi AdPhfgmerewicaheampositiod compsigpl bi ndi ng

Si teza \gh%e%i né{thelt rapscriptional regulatory

sequ r?c i SMESAIY, elfentive emoantesfe ar aoeimisidakiorviral vector

€ is
Mbfigiho I&atieon: ; and a pharmaceutically .
* agc1 ep a% Fﬂéélfgglltrl t?dgfra; rﬁ%‘.ﬂg%% SSHUTIPS c eQmpEsing o piddtgpeothuman
tel@nersatvdrey frdhsk | wherein the viral vector is
qzgﬁvi r u‘; rbeI on%?ﬁ%E?M%T)ﬁﬂwf%&EﬁWPW% e o-Myvc nding site
andohye Spt diding aite HAKRPR) 4 | QRRLLSINg:, (&) a.
t her apeut i c%l I?/‘ ef f ect% i\ll‘ga%(%ounteq%ﬁimgﬂ}a&é%ﬂ?ﬁrﬂne or more c-

Myg i bipding exitesrandi ode ar mhé@NSST igLd; | at 0 -
re Sgduence compr ising a wild-t ypedlﬁ%%gﬁsr’ﬁgﬁ%'ﬁ@r B}ér E@Rcgigtional
egulatory sequence is operably linked to a gene required for viral replication; and

(bya pharmaceutically acceptable carrier.

25. The pharmaceutical composition as set forth in claim 24,

Wher.em the viral vector is a virus belonging to the genus adenoviridige.

26. A pharmaceutical combosition comprising:

(a) a therapeutically effective amount of a recombinant viral vector with a
transcriptional regulatory sequence comprising a wildQWpe human telomere reverse
. transcriptase (hTERT) promoter that contains two c-Myc binding site and five Spl

'. biding site linked to a nucleotide sequence that comprises one or more c-Myc
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transcri ptase (hTERT) pronoter that contains two c-Mc
binding site and five Spl biding site linked to a
nucl eoti de sequence that conprises one or nore c- Mc
bi nding sites and one or nore Sp 1 binding sites,
wherein the transcriptional regulatory sequence is
operably linked to a therapeutic transgene; and (b) a
pharmaceutically acceptable carrier. 27. The
pharmaceutical conposition as set forth in claim26,
wherein the viral vector is a virus belonging to the
genus adenoviridiae. 28. A pharnmaceutical conposition

bR sited A orlePdr riork ' I fective amunt of
a E{gcgn‘oi nant. non- v!sr%glgbﬁscg% gir%sw}&th glfemaﬁ’teli@ﬁ‘%’rﬂnﬁpﬁldﬁ%mlatow

seqegut s apeyatdp Giukat® acempbfictindgMet gad Ype human
tel omere reverse transcriptase (hTERT) pronoter that
cont &) aphamaceutivalyriceeptablesatferand five Spl  bi di ng
site linked to a nucl eotide sequence that conprises
one or nore c-Myc binding sites and one or nore Spl
bi ndi' g sites, ﬁher ein the transcriptional regulatory
sequéiice is opdfgpiarmpenutigat eompeditiorape utet €orth in claim 26,

whdrER ; d.(b).a pharnmaceutically acceptable

car ?I?% ?ﬂﬁ v%r 2%%%0%87 E@esglp@ﬁv tagyon? edawpiridieguence
Listing <110> YUN, CHAS-OK KIM J00-HANG YANG
JAI - MYUNG <120> MCODI FI ED TERT PROMOTER W TH ENHANCED

Coveri o No THE e U e <1s1>
- 200%)02th2rapestibdly difectitd AmoliAPEE £ Mdohbinahl non-viral vector with
a transcriptional regulatory sequence comprising a wild-type human tel';)mere reverse
- transcriptase (WTERT) promoter that contains two ¢-Myc binding site and five Spl
biding site linked to a nucleotide sequence that comprises one or more ¢-Myc binding

sites and 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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<210>

<210> 1 <211> 408 <212> DNA <213> Honp sapi ens <220>
<221> pronoter <222> (1)..(408) <400> 1 ctccgctggg
gccctcgetg gegtccecctge accctgggag cgcgagcggc gcgcgggcgg
60 ggaagcgcgg cccagacccc cgggtccgcc cggagcagct
gcgct gt cgg ggccaggccg 120 ggctcccagt ggattcgcgg

#o3hAPAGEC ccaggaccgc gcttcocacy t ggcygagdpGdBosoeazy
act ggggacc cgggcacccg tcctgcccct tcaccttcca gctccgectc
ctccgegecgg 240 acggccgeccc gtcccgaccc ctcccgggtc
cccggcecccag ccccect C%Cﬂﬂeﬂ@e: Si(mg cccctcccect
tcctttccge ggcccegecc-tetectcgeg gegegagttt caggcagcgce
360 tgcgtcctgec tgcgcacgtg ggaagccctg gccccggceca
ccccecgeg 408 <210> 2 WD 20041076668 PCT/ KR2004/ 000427

<110>  QEHUENCE Listing <211> 6 <212> DNA <213> Hono
S@pi Barge <220> <221> protein-bind <222> (1)..(6)
A@02voecgtg 6 <210> 3

<120> MODIFIED TERT PROMOTER WITH ENHANCED TUMOR-SPECIFICITY AND
STRENGTH AND RECOMBINANT VECTOR COMPRISING 'THE SAME

<150> KR10-2003-0012364

<i81> 2603-02~27

<160> 13

<170> KopatentIn 1,71

<210> 3

<211> 408

<212> DHA

<213> Homo sapiens

<220>

<221> promocier

<222> (1)..{408)

<400> 1

ctecgetggg gecctegetg goghcectge accctgggay cgegagegge gogogggeay 60

ggaagcegegyg cecagaccee egggtecgec cggageaget gegotgtegg ggocaggecg 120

ggctccecagt ggattogegy geacagacge ccaggaccge gettcccacd tggoggaggg 180

actggggace cgggeaceeg toctgeceet teaccticoa gotccgecte cteegegegg 240

-acocegeecec ghecegacee ctoecgggte coeggeccay cecccteecgy gecctoccag 300

ceccteocect tectttecge ggocecegeee tetectegey gegegagttt caggeagege 360

tgegtectge tgegeacgty ggaagecctg geccecggeea coocecgeg 408

2



<211>
<212>
<213>

<220>
<221>
<222>

<400>
cacgtg

<210>
<211>
<2lz>
<213>

<220>
<221>
<222>

<400>

cacgeg

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

catgeg

<210>
<211>

<211> 6 <212> DNA <213> Honp sapi ens <220> <221>
Protein bind <222> (1)..(6) <400> 3 cacgcg 6 <210>
4 <211> 6 <212> DNA <213> Honp sapi ens <220> <221>
protein - bind <222> (1)..(6) <400> 4 catgcg 6
<210> 5 <211> 6 -2 WD 2004/ 076668 PCT/ KR2004/ 000427

WoOARGEssLl Sting <212> DNA <213> Hono Sapéﬁﬁfzeo4ﬁgo%9>

Sequence Listing

6
DA

Homo sapiens

protein bind
(1)..(6}

3
&
DNA

Hormo sapiens

protein bind
{1).. (6}

4
6
DNA

Homo sapiens
protein bhind
{1)..(8)

4

6



<221> protein bind <222> (1)..(6) <400> 5 g9gogg 6

<210> 6 <211> 6

<212> DNA <213> Honp sapi ens <220>

<221> protein-bind <222> (1)..(6) <400> 6 ccgccc 6

<210> 7 <211> 9

<212> DNA <213> Honp sapi ens <220>

<221> protein bind <222> (1)..(9) <400> 7 ctccgcctc

<212> DNA
<213> Homo sapiens
<220>
<221> pretein bind
<222> {1).. {6}
<400> 5
gggegg
<210> 6
<231> [
<212> DNA
<213> Homo sapiens
<220>
<221> protedin bind
<222> {1)..(6)
<400> )
caogeee
<210> 7
L 211> 9
<212> DA
<213> Homo sapiens
<220>
<221> protein bind
<222> {1)..(9}
<400> 7
ctecegecte
<210> 8
<211> 9
<212> DNA

W0 20084 es8 <211> 9 <212> DNA -3 WO 2004/ 9L66684 000427
PCT/ KR2004/ 000427

Sequence Listing




Sequence Listing
protein bind <222> (1)..(9)
<210> 9 <211> 7
<221> protein bind
<210> 10 <211> 10
W bkt € n-bi nd

ccceccecgeecce 10

<222> (1)..(7)
<222> (1)..(10)

Sequence Listing

<213> Honop sapi ens <220>
<400> 8 cccagcccc 9
<212> DNA <213> Hono sapi ens <220>
<400> 9 9gggogg 7
<212> DNA <213> Hono sapi ens <220>

<4008, Pr2004000427

<213> Homo sapiens

<220>
<221> protein bind
<222>» {L..{3

<400> 8

cccageecee

<210> 9

<211> 7

<212> DNA

<213> Homo sapiens
<220>

<221> protein_bind
<222> {1} ..47)
<400 9

ggggcgyg

<210> 10

<211> 10

<212> DNA

<213> Homo sapiens
<220>

<221> protein_bind
222> {1})..(10)

<400> 10
ccecegeeee
<210> 11
<211> 31

<212> DNA
<213> Artificial Sequence

<221>

10



<210> 11 <211> 31 <212> DNA <213> Artificial Sequence
-4 WD 2004/ 076668 PCT/ KR2004/ 000427 Sequence Listing
<220> <223> primer <400> 11 cccaaagctt aggccgattc
gagatctctc ¢ 31 <210> 12 <211> 30 <212> DNA <213>
Artificial Sequence <220> <223> prinmer <400> 12

t c ttcgcggggt ggccggggec 30 <2103 < >
ggg&u@% > DNA <213> Artificial Sequence P%g%é@%ﬁ
pronbter <400> 13 agatctctcc gctggggccc tcgctggegt
ccctgcaccc t gggagcg@qu@gmdglggng

<220>
<223> primer
<400> i1
ceccaaagett aggccgatte gagatctetc o 31
<210> 12
<2li> 30
<212> BNA
<213> Artificial Sequence
<220>
<223> primer
<400 12
gaattecaage ttcgeggogt ggocggggee 30
<210> 13
<211> 502
<212> DNA
<213> Artificial Segquence
<220>
C<223> promoter
<400> 13
agatctctcc geotggggece tegetggegt cectgcacce tgggagegeg ageggegege 60
gggcggggaa gogeggeeca gaceceeggy tecgocegga geagetgege tgtoggggoo 120
aggecggget cceagtggat tcgegggeac agacgeccag gaccgegett cecacgtuge i80
ggagggactg gggaccogygyg caccegtect gecectteac cttcecagete cgeoctectee 240



gggcggggaa gcgcggeccca gacccccggg tccgecccgga gcagct gcge
tgtcggggcc 120 aggccgggcet cccagtggat tcgcgggcac
agacgcccag gaccgcgctt cccacgtggc 180 ggagggactg
gggacccggg cacccgtcct gccccttcac cttccagctc cgectcctcc
240 -5 1 WD 2004/076668 PCT/ KR2004/ 000427 Sequence
.St cgcggaccc cgccccgtcc cgacccctcece ¢ tccce
%Q?@%@@@ c ctccgggeccc 300 tcccagcccce tcc%%%%?@%mmg”
ttccgcggec ccgecctcectc ctcgecggecge gagtttcagg 360
cagcgctgcg tcctgcet aj@betdggccc cggecacccce
cgcgtgaagc 420 tt ﬁ%ﬂ?@q%}ﬂ%’@gﬁgt ct agaggat
ctactagtca tatggatgag ctcgagctgc 480 accctgggag
cgcgagcggc gcgcgggcgg ggaagcgcgg cccagacccc cgggtccgcec
gegeggachd GiecceGOaGEREEt: Gegedal £o8.QUCEaGHUCLT JIChHCCagL
ggattcgcgg gcacagacgc 600 ccaggaccgc gcttcccacg
teceageckJ BCGYRATY R HIGIAGE LAGILAGCL L LG 9cCcCgl, 660
tcaccttcca gctccgcctc ctcggggcgg accccgeccc gtcccgaccce
ageqctald 6% £.L20 cc cccag ccccctcecgg gecct cccag
cggﬁmé%cc%%%%%tc?%%?&?g%ggmdaﬁc%ﬁﬁéﬁéﬁﬁﬁ t ct &% cgag
ct cgagat cg gatccccggg taccgaggcg aattcggctt ctcgagccac
ErecataCHAR I ER T Gt %éﬂgiﬁgﬁ‘dﬁ%“&@t TEEEEEC t ccffigecge
tccgacaccg ggactgaaaa 900 tg 902

accctyggag cgcgagegge gegegggegg ggaagegegg cocagaccee cgggtecgec 540
cggagcaget gogetgtegy ggecaggecy ggoctcccagt ggattegegg gecacagacygce 600
ccaggacege gettceccacg tggeggaggg actggggace cgggcaccceg teetgecect 660
tcacctteca getoegecte cteegegegy acccegeecee gtoocgacee ctccogggtce 720
cccggdééag cececteegg gocetceeag cecocteecct tcoetttooge ggcceocgece 780
tecteectegag ctcgégatcg gatccceggy taccgaggog aatteggett ctogagecac 840
tcitgagtge cagegagtag agttttotee tcegagecge tocgacaceq ggactgaaaa 200
tg 902



