G07- 0006 DESCRI PTI ON TELOMVELYSI N- GFP GENE- CONTAI NI NG RECOMBI NANT VIRUS 5
TECHNI CAL FI ELD The present invention relates to a reagent for detecting
cancer cells or diagnosing cancers, and a cell death-inducing agent.
BACKGROUND ART 10 Tel omerase activity is often enhanced in mal i geanodoy
transforned cells or imortalized cell strains, whereas tel onerase
activity is hardly detected in norgﬁgﬁﬁﬁﬂgkhg cel |l s excluding such as germ
line cells, blood |lineage cells an ' | cells. Therefore, attenpts
to detect cancer using telomerase activity as an indi cator have been nade
(Shay JW Zou Y, H 2:) ' um Mol Genet
10 (7): 677-85, Tﬁg}bab %&Hﬁﬁk&%ﬁmﬁé%ﬁﬂﬂ@%ﬁ?%@er ti ssues
and netastatic |ynph nodes in vivo has been studied eagerly in the field
of di agnos ¢§$ﬁgg¥395¥$or exanpl e, biological diagnosis with PET and

i mage ?E lizing neural network have been reported. Further,
i nvest i gat | ons i Theoprestat Bivtntionubafes &C4 irsagtnt fandetéotih@tancef cells or diagnosing
replication-selectiv I rus 20 have been reported (DeWese TL, van der
Poel H, Li <8RR agabXea ’é‘a}"cﬂ?‘ 2358 ann M Hanper U, DeJong R Detorie N,
Rodriguez R, Haulk T, DeMarzo AM Piantadosi S, Yu DC, Chen Y, Henderson
DR, Carducgi 0 Simons JW A phase | trial of Cv706, "A
repIicatioﬁAg%ﬁﬂggﬁﬁiLgﬁgg sel ective oncol ytic adenovirus, for the

treat nEnt of | oCBlberadec@tivignis PFtOIS t cihencedNie imdlighdnByd ﬂﬂlsfcﬂﬂb@t ¢ell® or

t herapy", Cancer. ﬁﬁg@tﬁﬁ§30§ 7464-72, 2001 25 The (ﬁreSE I n zintors have
al so f ound™FRYfaliz § hereas telomerasqpitfyity 15 har dn goryal SIpRiCa s e
pronot er agdls ee@hdif@buchrhs @oih Ihhcycélﬁnbllsd)d hndagecaarmare @ellihiscely, VI!'Hekafore

replication shima T Ka S, Koba ash

Ter ai shi %ﬁa}mﬁf’teﬁfﬁn§r us 3 %fﬁ’ Wﬁl’“ﬁ aveé@%/nalf%@ (gge ’es

Li nks AbstZaclY m}ehmnmr%ghﬁmﬂﬁlomerase@hd c}ahwmlaﬁlrﬂcltﬁa@t 10 (D) l627-8Y for
human ganc (gp Clin Cancer Res 10(1):285-92, 2004). 30 However, in situ
cancer ~det ?on system during surgical operation has not yet been

devel oped becausen e dthe Hnd fdet‘ddilém/oﬂ dntaltigaics agd fRAsEtic @ﬁiplhé‘nodé_suhtvh@r no
research h been cgqpmn t.o iiﬂ m@cﬁh the living E ISII eC%F% W th
a virus an tlFlegn\ﬁ"f \} ﬁ‘i‘g‘?g?'llff i et 9 QY aeing "ﬁréﬁ‘fyl Sectled to

vi sual i zat diagnosit vithnPET ahd $ragesanalySis DalSCifgndiral el drRMENTbeEh réported.| | |
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: : IV: : : fur{.hﬁ ImV: Ift%glatlons into tLe antl-éumlolr activity ‘an satjety of replication-selective viruses
20  have been reported (DeWeese TL, van der Poel H, Li S, Mikhak B, Drew R, Goemann M,
| Hamper U, DeJong R, Detorie N, Rodriguez R, Haulk T, DeMarzo AM, Piantadosi S, Yu DC,

Chen Y, Henderson DR, Carducci MA, Nelson WG, Simons JW. A phase I trial of CV706,
“A replication-competent, PSA selective oncolytic adenovirus, for the treatment of locally

recurrent prostate cancer following radiation therapy”, Cancer Res 61(20):7464-72, 2001).

25  The present inventors have also found that infecting cancer cells with a virus having a
telomerase promoter and replication ability can kill the cancer cells by viral replication
(Kawashima T, Kagawa S, Kobayashi N, Shirakiya Y, Umeoka T, Teraishi F, Taki M, Kyo S,
Tanaka N, and Fujiwara T., Related Articles, Links Abstract “Telomerase-specific
replication-selective. virotherapy for human cancer”, Clin Cancer Res 10(1):285-92, 2004).

30 However, in situ cancer detection system during surgical operation has not yet been
developed because of the difficulty in targeting cancer cells. Further, no research has been
known to date in which the living body is infected with a virus and the viral kinetics within

cancer cells is actually applied to visualization of cancer tissues.
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*000002* (0D7-0006 As described above, devel opnent of a reagent for
detecting cancer cells or for diagnosing cancers, and a cell death-inducing
agent, each agent capable of visualizing cancer <cells even in vivo, has
been. desired. As a result of intensive and extensive researchesGOBoM6d the
solution of the above 5 problens t he present inventors have found that it

i's possible to det c W th extre sensi ti and
eveﬁ in vivo, b E%{{]%?f)ae f?@mﬁﬂ ofo Agesnty gPﬁg?tg n‘@@cerlcﬁ %lf'n
protei n i ndikghosing lcm:emfaxﬂ awell dbat@-&ﬂiﬂﬁiﬁg aguht,ieadheqpeatt dapableofi viquhlizing ¢anter

cassette rosin man, t.el.omer ase promoter, an El1A gene, an |RES
sequence aﬁcglng?ﬁenl‘:"iggﬁ’gﬁégcepﬁif 95 order in El region, and then expressing

bot h cassettes. Afudsesult o€ ifmiennd icxtesyiNe @searches foaarddhe Bolatd efthe abokae
present |nve lon,relates. to,th 1 reagent. for capcer. cell
et oot iHn Vo er Rk inkeert aves ayfd uR i s ostbte 38 HERG: cbfer “BIE Bline o
conpri si nge;arenrelynmgle kenkitiohy bodreventie VAOEbR ifegraigkl gkng eﬁa)dufgna Hiizéscemguence
and an ElBlgeine in this_qgrder |s |nte rated in, El i on of.the viral

genone and 2&8S1P&HREPs eﬁ'gmlggcrzig‘%t? a VA By and é‘gﬁ%at Bdrrisaton §589%eng
prot ei n ancbngpridingnitiudian t@abase pPémoeguh ELAREne, Ml REX @ eart aid of EXBgengene

encodi ng the lin rotein,is inte rat |n E3 r on, of the.viral
genore. (2P H SPé% ﬂlgfiﬁ‘oneéﬂ%g‘rm&?‘%f 8% %WF"? sﬁﬁb‘ S, 4he BredsRb IYERHODY i ¢ us
where H rehﬂslbeataohi&ved:assette corrprl si ng a pronoter from hunman tel onmerase,
an E1A gene, ,h?RES secl{tierlll{cJ e\%(% 3 E1B gene in this order is
integrated in EI RIFGR BYC IR IAlS AP &nd a | abeling cassette

conpri si ng(1a genegentifod dirder @uldateeﬂmmgompm‘sﬁ@ eﬂreaﬂﬂblﬁarfb DWW BdTe 6 2¢plidatidnof
regul ating e exEr essi on of t& glen ﬂcodl nqg qﬂ.il | abel i n otein is

i nt egr at edczﬁS E:?O'P B 2 FORHET YPPlumagdrigmerasq, 4o A geng f‘?&%é‘?ﬂé‘mc{ehese
reagents nmd zimeElE gc;:helm thisordevie mtegraedi ir0R1 rcsyuﬂ:gomﬁé slrzﬂ lgenotire frlvd BBéling h

sur ger ecifi.c exanpl e ter rom TERT
o oot b iy e bt RE cuubie d BoaRREn apd f RETUTRPRY SERORRE Crp

may be gi vmu expré\sslohlmeﬂprgemxﬁodlﬁ@ﬂﬁlhdbehﬁg prbeguls aitégiged MEEXgioestthorirdl a
gene encodi ng this | abeling protein, a cytomegalovirus pronoter or hTERT
pr onot er n% P& used, for exanple. As the virus, an adenovirus nay be

used, for (ey aanfeegenB(ﬂor(&)lceﬁx ch@nbsmimhipnsmg ucCtengmbigamn tvirus evhere & irepliication
reconbi nant_virus where a re ati,on ssette ¢ onpter from
uran t or oSt SomBEe a bpdridler i ihan JATRERAE o8 T ke rihy RS SO
order 205 | atdeqyrEitBegenerin His orded nmtegratedhm El eegiongsfithereira pend@ncaid a labeling

cassette comprising a gene encoding a labeling protein and a promoter capable of regulating

the expression of the gene encoding the labeling protein is integrated in E3 region of the viral
genome.
In (1) and (2) above, these reagents may be used in in vivo detection, diagnosis or

25  navigation surgery. As a specific example of the promoter from human telomerase, hTERT
promoter may be given. As a specific example of the labeling protein, GFP may be given.
As the promoter capable of regulating the expression of a gene encoding this labeling protein,
a cytomegalovirus promoter or hTERT promoter may be used, for example. As the virus,
an adenovirus may be used, for example. '

30 (3) Acel death-inducing' agent, comprising a recombinant virus where a replication
cassette comprising a promoter from human telomerase, an E1A gene, an IRES sequence
and an E1B gene in this order is integrated in E1 region of the viral genome and a cell
death-inducing cassette comprising a gene encoding a protein associated with cell death
induction and a promoter capable of regulating the expression of the gene encoding the

35  protein associated with cell death induction is integrated in E3 region of the viral genome.



deat h-i nduci ng cassette conprising a gene encoding a protein associ ated
with cell death induction and a pronoter capable of regulating the
expression of the gene encoding the 35 protein associated with cell death
induction is integrated in E3 region of the viral genome. 2 Q7600066 |n
this cell death-inducing agent, the pronoter from human tel omerase nmay be

hTERT pronoter. npl es . of proteins associated with cell death indyction
ncl ude i mmuni 17 GECERl; depthalnicing perel e BismlersTom dWERRIBPERS Y Bid

t el onmer as eh’HBR’DCp'ragelﬁr. (Exain@ies Sof mtdmss&e@dgétéd: alithy cellPAe4th aductién g:ichﬁladas an
I mmuni ty-associ.at e rotein;. TRAIL. 5§ .be given as an _apoptosi s-inducing
protei n:  aNGRRHE FRer A JroERSa PRt UlERE s B, dhd: MIOThREE A

pronot er cppaltise dore §@uifiedllynBA2RaekPFi@SHastn iBinuAity-pEsOtitted pRtsg dRatIEd W t h

cell death inducti.on nay be a cytaq al ovi rus pr r or hTERT ronoter;
and the vi 3% RKay@b& &ﬁy%emfo¥ﬁ§’.’ “%anpff’éffq‘; (%f“?t p%p%e??f' g‘ﬁ%?ﬁsi 8n, a

cancer cete_lonmasf efassouiard . prd@in( |4|)I‘hé\ gi@irl]dit@lﬂc@fabléﬁife&gﬂlﬁl?lgC%ﬁCﬁgreﬁs@d)d of a
conprising infectin ancer cells wth the reagent - of above

det ect i ng PRI R ast Bih 6L Fath IGUEPD REY berh e gl P Ohen & ABH o
cancer di agReafies; andARPVinSiny beinelehdvirus. an&es caiedfitbe Preddat inkentiog a0&mterof ( 2)
above and dﬁt ectin %he fluorescence emtted by the cancer cells. (6) A
nmet hod of %}itf?dge Il death in a target cell, conprising infecting the

t ar get1@el {(4)WA fhethdd of Betedtidb|cattRatdlls] cutniising inSeis dahcer 33M1sakigy te r&iRbrtF
DESCRI PTI THE I%AW NGS Fiﬂg. 1is a di rtﬁm shovvig t he structure of
Tel onel ysi fEE&HPoveandgetecting the fijorgScenee qopitt § CA0eE € %I i cation of the
non-repl i celi Pgmethod 8f canbd - diagnbsis, oMpaghDiMehnytmneericals Wik thetréagit ol €7)ect i on
of cancer ébel I zﬂﬂ( in vitro co-infection with Ad-G-P. Fig. 4 is a diagram
showi ng t &% & e§°°8¥‘gH’&ﬂé‘efeﬁ‘ifﬂc%‘?mﬁﬁ‘i@hthﬁmcep?'ssues by in vivo
co-infecti@) wWinbthédlofGhfucintteelfidgath In 4 Grgt chlla@neprisiignedtihgltitaryerdeh elitagi cal
change;ls5 in hugﬁnﬁng cancer (ge('%)lr?% infected with Tel onelysin-G-P. Fig. 6
is a dPagr BHChdsAtRdyGe 28Ptat(HHA8Ye- GFP f1 uorescence in human lung cancer
cells infected with Telonelysin-GFP. Fig. 7 is a diagram show ng the
replication of Tel onelysin-G-P determ ned by 30 quantitative real

time-PCR. Fig. 8 is a diagram showi ng the em ssion of GFP fluorescence in
human | ar gBREEH DESCRIPTION OF THE DRAWINGS - :

Fig. 1isa diagram showing the structure of Telomelysin-GFP.
20 Fig. 2 is a diagram showing the replication of the non-replicating virus.
Fig. 3 is a diagram showing the results of detection of cancer cells by in vitro
co-infection with Ad-GFP.
Fig. 4 is a diagram showing the results of detection of human cancer tissues by in
vivo co-infection with Ad-GFP.
25 Fig. 5 is a diagram showing the morphological changes in human lung cancer cells
infected with Telomelysin-GFP.
Fig. 6 is a diagram showing the emission of GFP fluorescence in human lung
cancer cells infected with Telomelysin-GFP. .
Fig. 7 is a diagram showing the replication of Telomelysin-GFP determined by
30  quantitative real time-PCR. |
Fig. 8 is a diagram showing the emission of GFP fluorescence in human large colon
cancer cells infected with Telomelysin-GFP.
Fig. 9 is a diagram showing the replication of Telomelysin-GFP determined by
quantitative real time-PCR.
35 Fig. 10 is a diagram showing the morphological changes in normal human lung



cancer cells infected with Telonelysin-G-P. Fig. 9 is a diagram show ng the
replication.of Tel onelysin-G-P determined by quantitative real tine-PCR
35 Fig. 10 is a diagram show ng the norphol ogi cal changes in normal human
lung 3 &07-0006 fibroblast cells (NHLF) infected with Tel onel ySoneweP.
Fig. 11 is a diagramshow ng the em ssion of GFP fluorescence in normnal

human | ung, f| br.obl . 1 F). .1 nf ect wth Tel onelysin-G-P. Fig. 12
is a di agrgmobﬁ%ﬁ%ﬂf%%ﬂ%%WW' I'n-GFP replications 5
determ ned by quBigf 11 &td diegriiahowingehdéiRissibn 9f GFB fludresceficea iy mommahiaumang t he
I ntratunor al oljferat] eplicati of _Tel | ysi n- GFP observed by
fl uorescen@’&g%ﬁ@é}aﬁﬁeﬁ#%ﬁegegwgg%lp%ﬂyﬂ% i'ng the intratunoral
proliferation/repig aatison @ihgrarhekiwihy Sdompadifdno bs eleloettlizin-GFP oreplicatase
imaging. 1Q Fig. 15 is a diagrams ng the intratunoral
prolifetat Sﬂmﬁ@&fw&ﬁ%ﬂ% g‘“?é‘ﬂ?' sin-GFP in a | ynph node netastasis
Epdel | obser?/ed b}|7igf'!1130_ﬁ£54:eﬁu‘geam'hrm@wm iy thd gntlralﬁmbxsl @rgﬁa%ﬁiadneph@ubﬂg%f
i stol ogic anal, in an orthotopic.rectal cancer nodel using nude
mouse and iﬁl?@aﬁﬂgfmogﬁ?j@e%wfﬁ}ﬁ“isﬁ MO2e8s. Fig. 17 is a di agram showi ng
ventrotony findiRigs 14niam Qlidghah OfhotidgS Ghél ineamaeial pkliferated/ regEéatign nofde
nouse and 29 hu%@r&g qcolntlfl)n cancer cells. Fig. 18 is a diagram show ng
the intrat glysipiHE abstied BYoLsFsIea iM%t Tel onel ysin- GFP in HT29
rectal 10 unor andFigarid- aord idiagraniPéhoMate the hifidti@orab YprolifetaGo g fepRation | QI Ng.
Fig. 19 is 3 di agr sho:ivi n}%b‘htbg I nt rat unor al %%%L‘i?f ration/reifl.i cation of
20 Tel omel JAPREGHEGHE ip3 i ST Moggeds ISGETCE Bt ence
i magi ng. Fig. 20Figs1@isdh d@pam stvmvhd Histolszidah bfiaysismiaral orthotopic rectal cancer
proliferatio ll&gﬁl i cation of H}%le@}?l n- G-P incéa a-aortic |lynmph nodes
observed b{rofslygingoudsrpause apdHI 9 hyp a%ﬁgoﬁéﬁ? I NG OUT THE | NVENTI ON
25f Her ei nbel ow, dFﬂgemE]sea; m@&mmmﬁﬁgm?nmkdm)bﬁnaﬁgs:rni zbﬁ@hﬂotbpﬁiﬁfje&iﬁl cancer
Ref erepces ci.ted. in e pres eci fjcation are incorporate erein by
refer eﬂie P“Hdelt“ﬁ@gf‘“‘ierff]?‘?sgﬁf}‘f ﬁi‘ﬁ%é‘%‘bh{ge%]rm%{?‘é‘?ﬂ@ell Det ecti on and
Det ecti on Met hodFighelgpliese idiagraiy egholaiy Mhd dh@fuhorah preléfgatibn/feplication eoft i ng
cancer cel lrébm&%ﬁrdﬁ r1]19 qu29 rectal tumor and para-aortic lymph nodes observed by
fluorescence imaging.
Fig. 19 is a diagram showing the intratumoral proliferation/replication of
20  Telomelysin-GFP in para-aortic lymph nodes observed by fluorescence imaging.
Fig. 20 is a diagram showing the intratumoral proliferation/replication of
Telomelysin-GFP in para-aortic lymph nodes observed by fluorescence imaging.

BEST MODE FOR CARRYING OUT THE INVENTION
25 Hereinbelow, the present invention will be described in detail.
References cited in the present specification are incorporated herein by reference in
their entirety.
‘1. Reagent for Cancer Cell Detection and Detection Method
The present invention relates to a reagent for detecting cancer cells, comprising a
30  recombinant virus where a replication cassette comprising a promoter from human
telomerase, an E1A gene, an IRES sequence and an E1B gene in this order is integrated in
E1 region of the viral genome and a labeling cassette comprising a gene encoding a labeling
protein and a promoter capable of regulating the expression of the gene encoding the labeling
protein is integrated in E3 region of the viral genome. Further, the present invention relates

35 to a method of detecting cancer cells, comprising infecting cancer cells with the reagent and



30 reconbi nant virus where a replication cassette conprising a pronoter
fromhuman tel onerase, an E1lA gene, an | RES sequence and an E1B gene in
this order is integrated in El region of the viral genonme and a | abeling
cassette conprising a gene encoding a | abeling protein and a pr 601006
capabl e of regulating the expression of the gene encodi ng the Iabeling
protein is inte dinE3re n of the vi one. Further

D esent. | ndufktg i Dporpeencs emited oy B iren Felfor BE D RERADnAa the fm
conpri si ng“neafnaﬂhaxmgumwns & einksSin wihiidh thd e plietige ﬂissafedmd mecmyehﬁgeﬁseue

det ecting Ehe f

orescence e ed b th ancer In the present
ovent i on, SRl ES FRGEHET bt Eomdinse - THEZAS thed B e prerety i EpRio ol
repli cati opariadaBt lirital) But dheadeaddatuk msgpre&mei frém titesiewpdingbfl safest Amgong
integrated in the eno he, virus.used.in th es i nvention is not
o £ Yot ar MPRPYR B Bipe et it Scsial prabePlepany biend SFats ot o
safety. Anhagled adenovirus speci es, type 5 adenovirus is especially
preferabl e mainly because it .is ea t The reconhinant virus used
Pt he-pr osent 1 M TOPBRTANS VIS BT 1R s BORLISEian his AdBrisedeh FGE: eq: on
corres pongim@rattai Ha rr@(bxﬂﬂorﬁfsp@ﬂgfgowl Euse@@ﬂoﬂede@wﬁm %eabmklaﬂg a kbsbgtte )
integrated in a.re correspondi ng to egi on Q enovi rus genqne. The
10 £ opii cattuE hERaRh oS chisrRoR e piads & Festh HhaRoTer drtivade (o & A
gene, @ Ii%'ﬁscaueemacaeco@ipixsema odk& ITeonh muntnhm fel@hélave, anl EQA@cﬂe gﬁﬂRESl RES
sequence and ElBrag(gne ﬁé dri venﬁ@}/ LIE; Sﬂéf L[gggmerase ter, which
resul ts i nSUAeE A @t 18 geng ipjthis ¥ &8% Seqyerce gené are
proliferat ddvonr Bplth«:&mnﬁﬁ' n efonidelee Vprf)mSt.er, Twhich abailusng c@e&ebéms;eﬁlﬂbrzhﬂes a
pronoter a ene enco a |ahelin rotein. t he ene
oo ng. + Iere apetikigolPapbficiin Bg B Y5s-n TRGeEHE hediauprey
pr onot er oprohiBER’BnﬁraoganhefncécEnga laBe)ing Bh&eml eFaneatpie, [Hicofit encodies dfcm' nes
the transc |on initiati for onerase regul.at es
the 11 Eaohbgng ot s Bt Bk ML SlrmdsBlo ) RS ard TR MR AL B et he
length of teloneres, standing against the shortening of telonmeres at the 20
time of repli Ca“[‘l?e Q eukaryotlc c,hrom)some The e of .s ch t.el QIrer ase

pronoter is not part‘?l% fr?m%e geteﬁlﬁﬂea v Niiing &%t lélf“(? B o pronot er
conpat i bl etemmdnastlaed directiy rtgnldnes thel freghehoy oft li'ﬂilSﬁ'lﬂleR.S sTadomehsetifien gxeztymeof

t t be. t h t |
rover s ¢ r BHSBAPHBECLe (ot R Sisser s BAnR ot bt e o P,
f act or2bi ntmo @f sepliodivnes eakz&ymmm“hmnmdmm aht. tﬁpd(d)fpsut:hegalmneraqaqiromanafr of the
5' d of hIER] I
part 1 cul arrogatistagg i Ry SR vt PRI g pl R AR T |

I ni tiati onusdifer the expression of thgigene ofiipwerettandy Heoused.h eFareparapls; ttmpromoter for

human telomerase reverse transcriptase (hTERT) is preferable. A number of transcription
factor-binding sequences are confirmed in a 1.4 kbp region upstream of the 5’ end of hTERT
25 gene. This region is believed to be hTERT promoter. In particular, a 181 bp sequence
located upstream of the translation initiation site is a core region important for the expression
of the downstream gene. In the present invention, any sequence comprising this core
region may be used. Preferably, an upstream sequence of approximately 378 bp containing
the entire core region is used as hTERT promoter. It has been confirmed that this sequence
30  of approximately 378 bp is equivalent to the 181 bp core region alone in gene expression
efficiency. The nucleotide sequence of an hTERT promoter of 455 bp is shown in SEQ ID

NO: 1.
The nucleotide sequence of hTERT promoter is not limited to the sequence as
shown in SEQ ID NO: 1. Nucleotide sequences of nucleotides which hybridize under

35  stringent conditions to a DNA consisting of a nucleotide sequence complementary to the



of the downstream gene. In the present invention, any sequence conprising
this core region my be used. Preferably, an upstream sequence of
approximately 378 bp containing the entire core region is used as hTERT
pronmoter. It has been confirmed that this sequence 30 of approxi Gat-ehdoy 378
bp is equivalent to the 181 bp core region alone in gene expression

ffici The nucl eqti de nce . of ERT pronoter of 4855 bp i§ shown
O T o e 68 B RO el P e a8 1
tnoclt ggtsggmaﬁegﬁmﬁe gdrjl?m?;ﬁ n erﬂeD g@ghr]nim; enteeghirll}g;efi on tC&ngéDNA

u i . .
consi sti ngﬁlg?n?f NEE oéll.}f W‘%%ﬁlgwg@%ygﬁé'lzﬁtwgﬂ{‘%?&ts%q ﬁé’lofogy &5‘?‘1‘%@%“’ DNA
el ded A eoatience { ar REERT promst oL Qo huo et en hay be
i u . .
obt ai el 1 PHHPEBAGRIoTHEE P oEQADVOL EERPES PFISPL oty RO T 25t i on
‘met hods  supilep@ed &obrdiig t@;ﬂ@l’n:ldﬂlh(iﬁieb@ib_cg hm{aléb\ﬁaﬂ'@lbﬁihg::c A ﬂﬁbdm@rymluﬁlm?zng
sequence. oft-SEalY BPRes Pt BeeisciBhier afimeh SPmfsscil o goR e oty
be prepar gshoadclibraticd gndydetubal. net hod described in Ml ecular Coning: A
Laborat ory Manu nd, ed | d Spring, Har.bor Press (1989)).
Al t ernati zel Y, ﬁé‘nﬁﬁra@?%ﬂ hxl%gﬁ?afl?'br les of _Snﬁ'@ﬁ%tn’?%‘di('{oﬁf &%‘%‘lﬁ %9CHe used.
N T 7 B S PR b e

0 X : . 5% an : i fi :
exanpl e ma‘ﬁyg%rg P&%@%ﬁ&ﬁﬂ’é%’e PERRAAL |%§|%§z§ foy Hmif%mg'é?? Bﬁ’ﬂ'@?f’ %P(d'%%%-/‘ﬁ%%mﬁor
nore t han ﬁ@emrm?lehszxm OH!erSD%SﬂA@f)bﬂQergbéiatﬂﬁrff)ﬁlfz-[I@ﬂﬂﬂdks_%&ﬁ@me@.- 1°dA) SDs a]E
room t enper at ur of . 5-15 miputes. 4 .to 6.tinmes, For det e cedures o
hybri di ggt ion, s (E,Jefagf“}&?ﬁ & ofiyPHiizRtgn, teofir r?éz.“n&e’ @lﬁlf&\ﬂ&‘{) é bftual
2nd ed. ( Chabdrdbeyi Mgnidardndr edr(€dkd SpESO Harbor Pk {1989)),ain pHeiedlirp Sectibn

9.47-9 8.91?_§5§eason why an E1A gene, an | RES sequence and an E1B gene are
| ocated i n”"tHi"S" order in the present invention is that insertion of the

| RES sequence beTheeisoh MehyEh E14 gare:, an IRES BequentR and lah B18Sgtnt rel 16cdiddiner
replicati o abi.li.ty of thte. Vi rus .ngep. a rﬂOStfﬁ%[EFEas ‘been inf etgt Eg wth
1. E1A geltd A 'L e ireyliada) nertoy GEMECTRIEPLES fidA20 of
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genome. E1A protein encoded by E1A gene activates the transcription of a group of genes

(E1B, E2, EA4, etc.) necessary for the production of infectious virus. E1B protein encoded

by E1B gene assists the accumulation of late gene (L gene) mRNA in the cytoplasm of the

25  infected host cell to thereby inhibit the protein synthesis in the host cell. Thus, E1B protein

promotes viral replication. The nucleotide sequences of E1A gene and E1B gene are
shown in SEQ ID NO: 2 and SEQ ID NO: 3, respectively.

E1A and E1B may have, other than those nucleotide sequences shown in SEQ ID

NO: 2 and SEQ ID NO: 3, respectively, nucleotide sequences which hybridize under

30  stringent conditions to a DNA consisting of a nucleotide sequence complementary to the

DNA consisting of SEQ ID NO: 2 or SEQ ID NO: 3 and encode a protein having E1A or

E1B activity. Such nucleotide sequences may be obtained from cDNA libraries or genomic

libraries by known hybridization methods such as colony hybridization, plaque hybridization,

Southern blotting, etc. using the polynucleotide, or a part thereof, consisting of the nucleotide

35  sequence of SEQ ID NO: 2 or SEQ ID NO: 3 as a probe. cDNA libraries may be prepared
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IRES may have, other than the nucleotide sequence as shown in SEQ ID NO: 4,
nucleotide sequences which hybridize under stringent conditions to a DNA consisting of a
25 nucleotide sequence complementary to the DNA consisting of SEQ ID NO: 4 and encode a
protein having IRES activity. Such nucleotide sequences may be obtained from cDNA
libraries or genomic libraries by known hybridization methods such as colony hybridization,
plaque hybridization, Southern blotting, etc. using the polynucleotide, or a part thereof,
consisting of the nucleotide sequence of SEQ ID NO: 4 as a probe. cDNA libraries may be
30  prepared according to the method described in Molecular Cloning: A Laboratory Manual 2nd
ed. (Cold Spring Harbor Press (1989)). Alternatively, commercial cDNA libraries or
genomic libraries may be used. In the above hybridization, examples of stringent
conditions include 1xSSC to 2xSSC, 0.1% to 0.5% SDS and 42°C to 68°C. More
specifically, an example may be given where prehybridization is performed at 60-68°C for
35 more than 30 minutes, and then washing is performed in 2xSSC, 0.1% SDS at room
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electrophoresed on agarose gel and resultant DNA fragments are cut out from the gel and

purified. If necessary, it is possible to confirm by conventional sequencing methods that an

expected gene has been obtained.  For example, dideoxynucleotide chain termination

25  method (Sanger et al. (1977) Proc. Natl. Acad. Sci. USA 74: 5463) or the like may be used

for this purpose. Alternatively, it is also possible to analyze the sequence with an
appropriate DNA sequencer (e.g., ABI PRISM; Applied Biosystems). |

Subsequently, individual genes thus obtained are ligated in a specific order.  First,

above genes are digested with known restriction enzymes, and the resultant DNA fragments

30 are inserted into a known vector according to a known method for ligation. Specific

examples of known vectors include pIRES vector which comprises the IRES (internal

ribosome entry site in mRNA) of encephalomyocarditis virus (ECMV) and is capable of

translating two open reading frames (ORFs) from one mRNA; Escherichia coli-derived

plasmids (such as pCR4, pCR2, pCR2.1, pBR322, pBR325, pUC12 and pUC13); Bacillus

35  subtilis-derived plasmids (such as pUB110, pTP5 and pC194); yeast-derived plasmids (such
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invention has been integrated is designated “Telomelysin”. By expressing El gene

necessary for proliferation of adenovirus under the control of hTERT promoter, it is possible
to proliferate the virus in a cancer cell-specific manner.
25
| In the recombinant virus used as a reagent of the present invention, a labeling
cassette is also included together with the replication cassette. The “labeling cassette” is
integrated in E3 region of the viral genome. |
Here, it should be noted that the primary fﬁnction of the virus vector used in the
30  present invention is cytotoxicity by viral replication. Therefore, in order to use the reagent
of the present invention for the purpose of diagnosing microcancer tissues, occurrence of the
cytotoxicity is preferably as late as possible. This is because the emission of fluorescence
caused by the replication of the recombinant virus of the present invention disappears when -
cells are destroyed, and it becomes difficult to identify the site of the microcancer tissue.
35 On the other hand, E3A and E3B exist in E3 region of adenovirus, and 11.6 kDa



mul ti-cloning site or the Iike of a known vector (such as plRES vector) to
give the following order: "hTERT pronoter sequence-El A-| RES- E1B".

Al ternatively, if necessary, it is also possible to renove a .
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promoter may be used.

The recombinant gene contained in the labeling cassette of the present invention

may be obtained by conventional genetic engineering techniques. For example, as a

25  genetic engineering technique, a method of nucleic acid synthesis with a commonly used
DNA synthesizer may be used. Alternatively, after a geneﬁc sequence to be used as a
template is isolated or synthesized, primers specific to each gene may be designed and the
genetic sequence may be amplified with a PCR apparatus (PCR method; Current Protocole

in Molecular Biology, John Wiley & Sons (1987), Section 6.1-6.4); or a gene amplification

30 method using a cloning vector may be used. One of ordinery skill in the art can readily
carry out the above methods according to, for example, Moleculer Cloning 2" Ed., Cold
Spring Harbor Laboratory Press (1989). Purification of the resultant PCR product may be
performed by known methods such as a method using ethidium bromide, a method using
SYBR Green I (Molecular Probes), a method with GENECLEAN (Funakoshi), QIAGEN

35 (QIAGEN), etc. using agarose gel, a method using DEAE-cellulose filter, freeze & squeeze

10



yel l ow fl uorescent protein (YFP), cyan fluorescent protein (CFP), blue
fluorescent protein 15 (BFP), or Renilla reniforms-derived G-P. A gene
encodi ng any of these proteins may be wused in the present invention. A
pronot er capabl e of regulating the expression of the above-descr Gbeeogene
may be any pronoter as long as it is conpatible with the virus to be used
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gene 11 agrBHEPEERt e EREest e hE B Ry Hiristet BE0hBRd VORI AR

of virus expression vectors include adenovirus, retrovirus, vaccinia virus and baculovirus.

As described above, adenovirus (in particular, type 5 adenovirus) is preferably used. For
integration of the cassettes into virus, methods such as electroporation, the liposome method,
25  the spheroplast method or the lithium acetate method may be used.

In the present invention, specifically, the recombinant gene may be prepared by
inserting CMV-EGFP-SV40P (A) from pEGFP-N1 (CLONTECH) into shuttle plasmid
pHM11, and inserting Csp451 fragment of this plasmid into Clal site of pShuttle vector in
which phTERT-E1A-IRES-E1B has been integrated.

30 In the present invention, specifically, a sequence of a necessary region may be cut

out with restriction enzymes from the recombinant gene as prepared above, and inserted into

a viral DNA such as Adeno-X Viral DNA using a commercial kit such as Adeno-X
Expression System (CLONTECH) (the resultant product is designated “AdenoX-hAIB”).

This AdenoX-hAIB is linearized with a known restriction enzyme and then

35  transfected into cultured cells, such as 293 cells, to thereby prepare an infectious recombinant
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plasm d pHML1 or the |like may be used as a plasm d. The two genes (for the
| abeling protein and the pronoter) are ligated with DNA | i gase and
inserted into a vector to thereby prepare a reconbinant gene for the

| abel i ng cassette. As a known vector, pShuttle vector, Escheri chiGa7-0006
coli-derived plasmd (such as 15 pCR4, pCR2, pCR2.1, pBR322, pBR325, pUC12
or pUC13); Bacillus subtilis-derived plasmd (such as pUB110, pTP5 or
pC194) ; ye&?F derived plasmd (such as pSH19 or pSH15); bacteriophage such
as a, phage _ani md tavget Wakces ¢ells @Sbd aétecwd frithe preai fiventionr 46 not hmlted

- bacul ovi r Rc/ RS | / Neo | i k
be-used. S g fo?nyg‘%le‘ﬁ%%‘?ﬂ%‘? t ﬁéa@Bﬁpgq%C%@tﬁ 9321 ’bed
replicat | Ogtomaéh, mag?e&@wn@luag,dwb@bmbﬂamgpmaﬁssabi@ha@s dﬂidden,lgallbizidheraﬁlprdoctrl ate
restric

enzynes and i nserted into riate virus, expression

Voot or 3 t o DRy BEYS SHENG g ¢iSe BRSNS LRPARIA Bircomp BleSCIghYA B0 of

gxpr FSSI Onthéﬂik'&(iii berhisbdldeM@sieﬂwmmeuaeusrcﬁhvm/ﬁoms1umaam$uas ghow indfeasenit
aCul ovI r us

. adenovi r us articular, type .5 .
adenovi r us¥® 19“%"‘?§F€FBY1%I sgﬁfé‘?femlﬂBYenuP’ht‘%ﬁﬁ‘péP&o% %“I‘ "E’ﬂ%lﬁl‘)ﬁ ‘%’ggelfsni“o
virus, netpadsl wsﬂa pasifé@ht@mtiad peshatiived btyIsecH Iemmamimod 25 the
spheropl ast neth or the lithium acetate od ma used ?f’r n the

present inventio C%}?B’EI"F?SE&I‘II’?SSIOPH%C’F@EE% oy py
insertimg €3; lEminﬁ\é%pdec&\)n fdlcﬁlﬁﬂr&EGEﬁtaﬁiﬂn cﬁh@N’EE@’&ndlﬂiﬁ fepHdutibh kassgteasm d

HML1, and.insertjng Csp45l nent o asmd.into I

PSPt 1 6 v BHCRTS el ha R AL PUEEE VI 18 M reests JBr R BBEOSE | 1

t he presentheilibéBig profin. SFFﬁﬁs theQabeliyg pdteieiqd eLpeSedindvisialiagsary regi on nmay
be cut out vvith,[l,&esftrlc enz nelﬂil&lromthe reconbi nant (Fi e_as Frepared
above, and i nsert &3P irragent gl heRresynbiaveRiion §Os8 Ryt pm SFH

conmrer ci al nésgintal SdlE,IbuliSvhéﬂﬁmmlﬁ fluoxdg3eenes indan&y $E1M a&mmlb(etthebse&zwl t ant

produci S de5|g at.ed. " AdenoX-hAIB"). This AdenoX-hAIB is linearized with a
known test FCEiEHS YAfe and then 35 transfected into cultured cells, such

as 293 cells, toFsrigfeeting dallﬂ@ﬂli @r@ﬁmbﬁhﬁﬂ@ﬁﬂu@,uﬁe followinginnatiid maylbe@3dd, @@06
virus. The tar etgcanc %I s.to b cted in glhsgg?& ent |lnvent| on are
not |i mt ef<am gl e Fsgﬁva’k 0P FECEs S |T408 SRy
cancer s i ncéllezsagand H2ON e flated oﬂmc&platbsacrogmmng ﬁﬂappi‘d.phgt,e ch]ltute b;otfpmmlst ate,
pancreas, e u bl adder I I bI a ﬁgl | e %2) uterus;
t hyroi d, O\C/'ig'g%hagt iﬂe PEPCR e 0 oﬁ‘gtur (e c ynﬁ‘fm(ihuﬁsor
the |iR@ megnvbstionakyd usdd fdr ajltunagcmrmﬂectdlls way IWeukeﬂregl MNEM, t MEM)ear show
I ncrease | I rase activit resent I nventi.on is. capahl f
det ecti ng Bﬁg@éﬁ%@ﬁ Clg PCCesyary, S?rH.Xl antl o cs, VI amms or e may be a(Pd%Q ther&o.
By inoculating a specific amount (0.1-10 MOI (multiplicity of infection), preferably 1 MOI)
of the recombinant virus of the present invention, the cultured cells are infected. MOI
means a ratio between the viral quantity (infective unit) and the number of cells when a
25  specific amount of cultured cells are infected with a specific amount of viral particles. MOI
is used as an indicator when cells are infected with virus.
In order to confirm viral replication, cells infected with virus are recovered and
DNA is extracted therefrom. Then, the DNA is subjected to  real time-PCR using primers
targeting an appropriate gene contained by the virus of the present invention. Thus,
30  quantitative analysis is possible.
With respect to the detection of labeled cells, cancer cells can be visualized because
cells where viral replication is observed emit a specific fluorescence (e.g. green fluorescence
when GFP is used) by exposing to excitation light. For example, when cells infected with
virus are observed under fluorescence microscope, emission of GFP fluorescence in the cells

35 canbe observed. For the observation of infected cells with the passage of time, emission of
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general where proliferation has been activated by such tel onerase activity.
Since tel onerase expression is extrenely high in cancer cells conpared to
normal 10 cells, hTERT is expressed in tel onerase-containing cancer cells
and the replication cassette functions therein. As a result, th€&0#000&s
replicates, which in turn increases the replication of the |abeling

protein. t he | abel i.n r ot ressed and visualized. Therefore,
when t he rggggﬁ?rewnﬁeﬁléay g’&g qe‘ﬁ@éﬁécg}(‘gﬂjgéas not emt fluorescence in
normal cells, buForWlitEfe@Jaﬂmerﬁbélmgfahd detestivarct eclisofdateiestrin bl the re€bmbipantt i s
possible ta ob 5 ca cer | I s .vi sual.l Fot |nfect|ng cells with a
r ecombi nant™¥i% ?ﬁ?prﬁsﬁ TSP %ﬁﬂ%eﬁgwﬁé“ S PO%  exanple. First,
cel'ls such as humreh@ngef ﬂxalprdssemaimmtioﬁeﬂldy t8Vifppled twtlmnhsieaseg stancitris. cel | s
A549 a H1299 ar at ed uItur es_containi n a riate
ol ture br ofsmaia: e iesnboF i pote Pullifg g ekl i BSR S,
cul ture br@irpet celhor svgan) byiafy Reovaroinehind, e adttayerons dnttadiuscular mtra-amomnafral
cells may be used, e.g.. M . VE r RP 0. 1f n cessar seru
antibiotic¥$ ”tf’F‘t‘té?ﬁo% ?“18%%11?]?%’ ﬁﬁ?“ﬂg‘e%lﬁdaé PRy . %X’/ O¥r]il(51tg.l| Qing a
specific ammistra(tﬁml-lﬂt&vﬁdaﬂa( aninigiaticnd Lyingfcathtdere of ltltimllke prmfse Neelsyart MO )
of the reco ant Vi.r f the nt |nv ntion | t.u cells are
"nt ected.  stedgatubtiety Epeae GLER ¥k ngiatich B FREEPT S 1)
and t hH#) nuttb ei‘rgdbf)f adhihBtravoanand tEéag%plasnyfwaiglﬁ,rﬁex; mtympn‘omsuhd othexctoaditibss @fr e
infected w,th a | fj Cc amoun i ral rticles.. | S Us
i cat or |k oatkeb! | Cuald <P e B Pe pileet bR it S ilsorne Beiter PYFRioRa
replicati ofihe s€ilé Blgteﬂfeﬁt)ﬁﬁaﬂnﬁmkﬂére\zllat wdailr ddsé etabear 108-10H PFUMAgasfoaxingact ed
therefrom Th n hj ed_to real
targeting WHS ﬁy%utg@néld c}ﬁ&; ggﬂs o)iad ‘P’ﬁéna\yrﬁ %@Ps?ﬁg%ﬂ%gﬁy or
i nventi on. thblsdwldBﬂ)nmlmérlaIlaimm aﬂdil&dh;{ﬁﬁs&:rdd%tp@.&ﬁill bines a iyt h respect to the
detectjon of |a cancer e visualize cause cells
Where b ral repl TRSErSHt e ERRCaytilinn kA0 eirbdd ot B e
green fl uomlstﬁmmc eThugfthe réagént iof tHegsrebenthiyivenxipm s digaitapeouiok atd @ranlihghv. For
exanpl e, when L1s. infe 1z are observed under fl uorescence
m cr oscopedla%lr%sgggenﬁ nﬁ"ﬂéﬁs?f\\ﬂu%pjeessgecﬁféeed Tayiepid WEM% 35 can be observed.
For the-obser vat¥ercisibn lsr]fedonm:ﬂ inal Wisle wmarigh mdhEIHMsdg;eased otgam® a engisdi on of
12 @&07- 0006 uoresce ser CCD cangra. For . the
Feal 11 e PRSP ARG e T st THE PRkl SpsftioRe B o, RS syl
r econb2hanHowwevet,uthe adte tdﬁ@cq:umembf cmmpimahm crzm;edtiw ﬂﬁrmrg'ieal epastionnitslft he
living body. The,reagent of th resent enti.o l. i he
di seased SIB/c[cg mes hlgﬁ. i El_u{her, loss oF tRY finctibn ofrﬁ{e Brdised o org mevxt%‘l? mﬂeuenéeg otn
the daily life after the surgical operation. It is important in cancer treatment to introduce a
low-invasive treatment to reduce the burden of patients while maintaining the remote result
of long survival.
25 When a low-invasive operation is pursued by minimizing the area of excision, one
of the information pieces wanted is the presence or absence of metastatic lymph nodes. As
a method for obtaining that information, sentinel node (SN) is attracting attention. SN is
the lymph node which first receives the lymph flow from tumors, and there is a hypothesis
that the first micro-metastasis occurs in this lymph node. This hypothesis is called the SN
30 theory. Although large scale clinical tests in breast cancer have already been started in
primarily Furope and the United States, whether or not this theory is applicable to other solid
tumors is still unknown. Examination has just been started.
In vivo cancer diagnosis system using the reagent of the present invention is capable
of establishing the technology of allowing direct expression of a fluorescent protein in cancer

35  cells and identifying tumor tissues or metastasis-positive lymph nodes by a highly sensitive,
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5 Alternatively, the reagent of the present invention nmay be introduced
into the living body (target cell or organ) by any known nethod, e.g.

i ntravenous, intranuscular, intra-abdom nal or subcutaneous injection;

i nhal ation through the nasal cavity, oral cavity or lung; oral G07-0006
adm ni stration; intravascular adm nistration using catheter or the |ike.
Dose level g are sel ected ropriately dependi n_t he, kin f _active
Cnor ed: ent duggensd feftFE B dhs Sistioll FoEREOY L 1g ofp ot eeBpUPHESt  and
t he age, btayigagérghirgergeoan wyesmablisied and mdthel thatois didre effsctioé thah8N.paltieent .
Usual |y, dose ]evels rraqy be seLect ?.d SO, .t Qat. t he gi rus of the cg@ sent

i nventi on "R P08 G PTERFRLIRY §U08 TeplFAR 18 A &FSaluIpOeR OfcAnFsT HULMVE. about
106- 1011 Pfeldnigpdsacugvifypand thgse colls tcan emity édredxainple, aktoig $@6r fGdrésdekdd. of Thi s
anount y B.ﬁ adm ni stered once a day, or may be divided into several
portions aﬁ ‘adm ni stered at several tinmes a day. 15 The reagent of the
present inventi oFronpkies andlysost inivine-1imaplo hvde \neetishwis| sifeg| abont 1090 of kipr eal

tinme. 'Thusm tl"}e.reage.nt. of th r.eﬁeqﬁ%i nvention i s_advant qou for use as
an i n Vi ool AT JernggiEnt meBREYS QT QR 0P miore. IS ale TR 9995con
surgery. | $kigpheg @Jef)ﬂleifﬁst @mupmymﬁd?]ddas Eas}ﬂedﬁreggmge Bageldugliﬂtﬁﬁ 1epbe, tHérs eals ed
organ in a_ surqgic eration e patient sur .S S ica
opgr ation %%}Et’gﬁl‘"ﬁyr %for?%ﬁfﬁ}lifﬁWP@aY": &%ﬁ%m,g"f{ﬁx’fw@aﬁ 0ot Ehce of
lc; orrplhi ot : e Sn @?Jafﬁdc?ydiigtm_esis tsy?ér? ﬁisingrm adagem dfttﬁe_lpfesh_ﬂtdﬂmbl goh ii«fgalhtiﬁes '
urther, 1pss o e functi.on of e exci.sed organ.inevita i nfl.uences on
The dai iy s e pr arBSGri-gpatye WheR dooe ireety Riring i difeal oSttt By
treat ment V\;?QII time mdithe_e:x_aisioh()%mgériyﬁs\iigated r Hlax{sr@ﬁtém]tio oﬁgﬁlmlcal_dtdplecﬂamZBklm' g, of
atients i i.ntaining the.reppte resu of | ang survival. en a
Pow § nvas: o Bileals Sty brciabR oan fip e gt eees cbgeiin’ o opdeal o ne
of the i nfthenedgentrofithe prsentamieatibn 3 dnbescppiedignafected imod siensie offtumiet Gesd.at i C
| ynph nodes.  As . .a matlhod for obt&i ni n% t hat infornmation ._S?nti nel. node
(SN) |£§)at BPHI T AR MR PR 2EN0f SaSTGeantSr 4 frrgn (RO FRCH: gl TRRIQLPY, e
the | ynph fumows $uchrastgastric $ancer)darpd eolen icancer, Hymptdnea] pancrdadt chdver)f severhl

m cr o- nmet agt asi.s OGEUL S J aﬁ thialts10 | XIHRI&; node. This ot hesd' S g’l\?ncal led the

SN 30 theoraiy.S pﬂf)rttﬁou%ﬁurglgr é’gersca‘} g ea™ élglttgcl B FRAST & Rave

al ready be€henssfitien tinre is provided isd thaEthe ypres aniisttitutedliniot temloSinfittemted tishesher or
not this th Ny lLicable t her_sqlid . tynors.,.i.s still unknown.
Exam nat i o%lgt}(%gatés{uﬁ ﬁgﬁggﬁuegt(gr f ge %gqgn IWQ/O n@éiﬁscg? rﬁplzlacgf?]eos”lIl sn"snfétsel%gu%ri ng

t he r edjenmestatifiposgivesaest | nvention i s capable of establishing the

t echnol ogy of al i difect expressi f uorescen Lotein in cancer
35 cells and i de}% I 3’?f}leg°f{§tl}r 5P £ |C§t§‘ttsﬂ%ns %’rt ?Or?e@ﬁsb%%rfsscgrbc&f PP |R’ %Eﬁ%yf?%ﬁ rEl}?odes
by a hi ghl ighs smséd ontethe strger§alieldddiR S veritiotonnye sminmgesdieine @ spewial 3¢6Denamérar i ng

surgi cal . OR¢ 5?05&?&21 onI I8l Jﬁg{mtvéﬁgpga%ﬂ h? %siglge 4 rt]rrzlr?slrr(l)l%)fblc(:) iens, the visual field of the

actual surgical field can also be secured, and it is possible to detect metastasis-positive lymph

25 nodes from overlapped GFP images. Further, by mounting a special filter, it becomes

possible to recognize fluorescence with the eyes without using the camera.

2. Reagent for ex vivo Diagnosis
The reagent of the present invention is also applicable to an ex vivo diagnosis agent
30  for the purpose of screening. Currently, quantitative determination of tumor markers is the
most common method to know the presence of cancer which cannot be detected with the
eyes or its primary focus cannot be identified. However, tumor markers are not necessarily
satisfactory in their cancer specificity. Besides, it is extremely difficult to detect every
cancer species with a single marker. '

35 It has been confirmed that telomerase activity increases in 85% or more of human
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"navi gation surgery" can be established as a method that is nore effective
than SN. The reconbinant virus of the present invention replicates in a
great nunber of cancer cells having telonerase activity, and those cells
can emt, for exanple, a strong green fluorescence of 5 GFP. Frg%i-06e
anal ysi s of nono-lynph node netastasis sites, about 10% of skip

nmetastasis, J.e., inc t t ast asi nd_gro of nore renote
| ynph nodeg’at%ﬂ'fptbﬁnﬂﬁ %\5‘3&“ ﬁegaqce?sé)fe lé?ﬁ BB{;’RVC &)Qooe ’ecgeﬁ%éajlghl&é'en report ed.
Based on this re@owtvp dﬁdiledSI‘EdlaglE)SlsalSﬁI@‘gE reagdne rof ahe rpessedr inhiention whay thav e

poi nt ed out heﬁ?g S:H é‘?gtgl on. However, 10 the in vivo cancer

di agnosi s gvéo{xg 0] ﬁﬁmP 5 FENY8R ‘the present invention identifies
tunor tissues orEnyﬁiratgrteamcSrepmmd frore altytatiﬁoafd)stmpldﬁakcﬂnﬂrdm adubjécng Tthe
surgic eration.in ci si.on range. |s Thi s
System s GO lpeagoe Hatidnd fetal 3g T R ol NPT i B PEIL A PeBlic T o

for sm)ot hrafio @@ 1-49MOf, ;ﬁefegbkyad Mmgemd trted ifbpeestfrabeal The mutttne is &edigfonta of

(e o 15 ey prefohunse B2 A2 2R PR el bikhShal s STl s Py A

col on cancthe resulthrtrvirl réptigition. oThen] HROGEP sxmbssivm igahé c¢ib fraciones andlgaede

col on cancer apcer canc ver. [ L@ t he
sur gi cal o%@ﬂ?ﬁ%ﬂy%ﬂﬂwfﬂgﬁgﬁﬁemﬁmmf 8@;’#‘? Saﬁ gé?fo ygﬁ%ﬁ%q? §5f5ton.
Then, Buf f fred eintertdeliepresenpinotié geriphsnl bload withehigh sensitiviey. diIhisrmd:nlnndedmbat o
tunmor-infiltrated tjssues metastatic punor ti r.attendin h
nodes to r'ésﬁfl?@égffcﬁ"}g /‘%jelfrfjﬁpceéfxttl@?r%?m “2%‘ %{%Eﬁg B’é)lg it ?I{/e’émgfnf% aﬁ? t he
time of suggatity, excitation light for GFP fluorescence is projected from
the Ilight source onto the surgery field after ventrotony, and i mges from
a special 3CCD canera are projected on a face nount display. By using a
transm ssi Bl eCélEDéath-Iddecivg Aiget ahd Mcdmodfofhidecingc?blhmeathur gical field can also

b d bl e t d t t I h 25 nod
' om obbr | appod EBe rRGed™ e (A & n CEAG A B Pt g @

becones pﬂ:s&nlnhmtt oiruse dbgrei 2 ereplication saesete cwniprisinhea gyremoter throouthunsinng t he
caner a. 2 ent f ex VIV nosi s _The B ent f the esen

i nvention K ap% 4 g5 & Eb"ga u§<nc\9|a9%_ 4 a%n%m S tgl%lseor{ . 1§ édt]ﬁe

pur pose of E$ mg&mmﬂﬂg;v@gmntelayd a gelhddaitt-iatlucing chotette nompriisinga geie bnmvdmg -
markers is_th t e f . Whj.ch
cannot be BETsp SRR WRE oo aRH ShcfR Shd Aoyl BRE RESLE o POfGEng"He

i dent i 20 edexpriswien ef thetgen® enamﬂmgehcspxatem montegretcdsm EBir¢gion efathe sirageoome.i n
their cancgr.specifi cit Belds i I t
every cangr(gF ‘g& éh eecseh (%'fnﬁ ST a eentr?ghsgé’?é%@gnr%tng rglss L{){"a(g% %ené ?“?‘ﬁ%g&‘t hat

t el oner asecanctrs \aistz_ip ageaot @msmduamg 8dP/denth nmcancef chllspand nday also be used for

prevention of recurrence, inhibition and/or prevention of metastasis after surgical operation

of cancers.

25 In the cell death-inducing cassette of the recombinant virus contained in the cell
death-inducing agent of the present invention, a gene is integrated which is operated by a
promoter and encodes a protein capable of inducing cell death.

In this cell death-inducing cassette used in the recombinant virus, a gene encoding a
protein associated with cell death induction and a promoter capable of regulating the

30 expression of the gene are contained. Therefore, when the cell death-inducing agent of the
present invention is introduced into cancer cells, the virus replicates specifically in the cancer
cells. As a result, intracellular expréssion level of the cell death-inducing protein increases,
enabling induction of cell death only in the cancer cells without damaging normal cells.

A gene encoding a protein associated with cell death induction refers to a gene

35  encoding a protein associated with the induction of cell death in a specific cell.
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&7-0006 nmalignant tunors, and thus its cancer specificity is believed to
be extrenely high. Ex vivo cancer diagnosis using the reagent of the
present invention nay be perfornmed, for exanple, as described bel ow
Erythrocytes are renoved froma total blood sanple taken froma syppset. To
the 5 remmining cell suspension liquid, the reagent of the present

I nvention is added at a specific ratio (0.1-10 referabl and
mxed in a test PRASHIC epa@plgs @fypreteins gsaciatqdywith Cegp@é lnéu%’@ﬂllé%l“@ﬁ tbtel me
(e.g.. 12-ffioRing ﬂr@teﬁﬁqm?fm% ot il @ themn. Cﬁ[‘ﬁh‘ér r&seht! ifvaiibm af e ¥hdodmgand
the resultant viral replication. Then, the G-P expre55|on in the cel
fraction i aAfieyeprateinsmattbedniegoely by flow cytonetry. Wth the use of .
this system it Reg mcr&“%a@loeufaﬁuﬁetfs%aaléhﬁrbeﬁl mﬁgﬁ{ayse énprment in
t he peripheral blood with high sensiti'vity. This nmethod can used, for
det ect ig ﬁr%Bmé@HhWél%Chcf’@PY%espmeé@va RIO{3EOTRRSY | W@pagve@msﬁe%rmgs Rrefein
extremely spel R?Jal/ readtion$&nll PR ghrﬂe”ﬁ'xﬁ@ﬁﬁﬂ:c@@@éﬁ danf Metpeskcgic

| nduci ng Cel | Deat h 1 present invention provides a cell death-inducing
agent, conpramplagf aaoptpe%m%@n&motm rifA T Te3vebegiyemp| TRAL e walesde tvich
conpr i i nGirfufts AFBkisiic Eapawm’?rbm&.eg Ul EeptGiuFLl HEARes. AAs| RRcaRUENCE
and an E1B gene his order s i1ntegrated |n regi on of the viral
genone andexamply pf ddemeraseasseaiaeyl pepieiet A@%@ﬁﬁrbesgwgn -a QYA chas ric sefluarce a
prOte'ﬂ)asé&ﬁ%l@h@ﬁdﬂ&ﬁé‘ceﬁ%ﬁth@?@éﬂ?hh\ﬂﬂg‘ﬁfdrﬂ%?as@%h gprormt er capabl e of

regul ating the 20 expression of genhe encodi n rotein is integrated
in E3 region of ”{hﬁegws forr t@éﬁmm Fopaoiatgdayithy celt ﬂbeﬁuct@eaw herbtrinadg

agent of tHhe pRakdHal F&éﬁ@%b%ﬂeérﬁg%&&du@s gqhe e&&lﬁﬁl@,pé(s ﬁ%neneaeﬂgﬁe&:gs an
agent for inducing ce death 1 n Cancer cells, and nmay also used for
prevent i ontegniqusea Fethed ©f nudleir peid isprthesisdyish a mrememleﬁi BNAyynthesizes imayaf t er

surgi cal opepayi Ol&lteﬁﬁnwféﬁélsa gerfetic| s@qﬁe‘ﬁ@e febt wsePiNa tIEISE RO BBt e Of
the reconbinant. virus contained in the cell death-inducing agent of the

presentd | ntaHhesige, PEmgEs specific tp sadggeas Bay kafesiened aphibe genstic E‘iﬂusnceﬁ?%)’rh?t er

and encod e&nﬁhﬂ%ﬁ%ﬁx‘ aﬂ’@l@1 Qﬁéﬁa*%usc(i’CRr}Hé{Eéd‘ CuiehtPréledlidin M&eédi‘dr 331618&}‘
deat h-i ndugi_.ng casset reconbi nant__vi r.us, ene encodlng a

protei n as¥deY & §8“§/\/K]t9|§7lz é%F“‘H’eérél'r? Pnate gepsn amplificatigp élFﬁS‘E r USEgn3, (S| 0B Ings

regul-ati ngvdchye m%ObemBé@sexerbfoérdﬁiaﬁy §16116n ahe aft Wah aeABN- a]ils)emftﬁé @bovehen
t he cell death-inducing agent of present invenfion'is introduced into

cancer cel M&thods, ACCOFqing t9,ef0r | 3P s%@lé?‘*‘?rcglqn?‘&ﬁ t ke (%%@Pm%élqugor As a

resul to i nlﬁb@ﬁﬁd)rl[ylﬁrékrs (E980) eqﬁiriﬁ@aticﬁ%ﬁ'th@fesﬁl&ﬂt peklpr&ﬁ@t hrai; e tpeﬂf&%earuyt ein
i ncreases,, enab |nduct|on of cell death only in the cancer cell

wi t hout dakReggethodsisch abp method usimgethichumdbrargids, bmﬂ@fimsegssa@?%wnv&th
cel | deat hvéleditdriFRsbeks 2 hehdihddOwih GENECLEAN (Funakoshi), QITAGEN (QIAGEN), ec.

using agarose gel, a method using DEAE-cellulose filter, freeze & squeeze method or a

method using a dialysis tube. When agarose gel is used, the PCT production is
25  electrophoresed on agarose gel and resultant DNA fragments are cut out from the gel and

purified. If necessary, it is possible to confirm by conventional sequencing methods that an

expected gene has been obtained.  For example, dideoxynucleotide chain termination

method (Sanger et al. (1977) Proc. Natl. Acad. Sci. USA 74: 5463) or the like may be used

for this purpose. Altemnatively, it is also possible to analyze the sequence with an
30  appropriate DNA sequencer (e.g., ABI PRISM; Applied Biosystems).

Antioncogenes are also included in cell death-inducing substances for cancer cells,
because antioncogenes have a function of inhibiting the replication of cancer cells. For this
purpose, the following antioncogenes used in conventional gene therapy may be enumerated.

p53 (SEQ ID NO: 11; Accession No. M14694): various kinds of cancers

35 - p15 (SEQ ID NO: 12; Accession No. 1.36844): various kinds of cancers,
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35 encoding a protein associated with the induction of cell death in a
specific cell. 15 (07-0006 Specific exanples of proteins associated with
cell death induction include the following proteins, but are not limted to
them In the present invention, a gene encoding any of these proGoeions nay
be integrated. As a specific exanple of imunity-associated protein, PA28

may be given. PA28 i protein whic jvates jntracel |l ular

pr ot easones. V\helhl6&§§9§§6€Q’s]§eé?ce§ﬂ?%hﬁ'ﬁ&a7gi 'Va&%%;@é‘éq Fogi cal
reactions and atAPOESEQMD NO:M8; AbsbusiGENG V1740883 irge AslomcApRarsdsiric cakxgnpl e
of apoptosis-inducing protein, TRAIL may be given. TRAIL is a nolecule
whi ch i ndRARESAUG{3PESti ¢ cel | death by binding to the receptor on cell

E urfaces. As ahsmcjaxti GSEQ@EXEND! ES;QIccésgilbem]E H$$6C18®§:S)Q§aii@tdlifi'ce§fbﬁaﬁtioﬁnceﬁul5l may
e given. AUS a S ence 10 capahl e of i nducing ce eath in cells
havi ng 2 el oner a?ép é‘é‘t i ‘3) Nﬂ'néggéﬁ‘g‘é“?‘bNOt H@@brléél"ﬂ]@n%&ipﬂ%ﬁ‘% th
cel | deat hegnpggucti on may be obtai ned by conventional genetic engineering
t echni ques. For exanpl as_a genetic engi heeri t echni que, . a nmet hod of
nucl ei ¢ acid synﬁfﬁgg@@ NG 1§bﬁ+‘ﬁfﬁ~'f19n ge%mrbg%tgﬁ%e? SHCETHPE CRREEs e,
Al t er nat i v@gbis calcérer a genetic sequence to be used as a tenplate is
isolated or 15 synth ecific to eaﬁh gene nmay be desi gned

eéi zed, priners s&

and the genetic B@daE é@%’ylsbécceéfr’r% Pi%HW)E Reue Tppar at us (PCR

get {yod];o gur1 r gnz )IFKICEHEDKE(DIDNﬂjl:_q]?}A@téssﬁnQU&?Jh@946‘4)ht5hsal\&ﬂ @z?&ci&_nﬁ@ns (1t987) ,
ection 6.1-6.4); or n i fi1cation nmethod using a cloning vector
may be used. neRtr IOKSERAPNGIZS AWI%@O-MS@NTWW OEEPIIB t he
gboye- T rrgt hoggDEC((SEQiIDQNO:%l;A@éesﬁdxﬁNBlg .Imglef Q@g&@ron@amf 'tﬂg 2d Efl- , ColptéR
pring Har bor : rat or [ eSS . rification of the resultant
product may be dgngﬁﬁ%ﬁ)H'52%ﬁﬁﬁﬁ£ﬁ@§%%3@4 Tk gewoliromaigs§ BPRd et hi di um
gz &E‘ge, Na( get hm@mnﬁ@@ﬁﬁﬁﬂ%&mm Ndmnpatsg):axemﬁ’ﬁ&bﬁﬁbosisaypmlt hod wi tE .

una | et ng..agarose gel, a netho

usi ng E- cel | mhﬁesm%ﬁw?%gﬁﬁsﬂngﬁu@@%@qﬁ%}igﬁig? WMOLypt hod using a

di al ysis tube. \When agarose gel is used, the PCT production is 25

el ectrophoresed qQn agar.ose gel and resulfant. DNA frg nts are cut out from

the gel and purlierediipjcopehes Bay \pe pbiajned byt copyeanionsl cemmpis epggcering

~convent i olntad:mmqyerﬂbir RYarfiple hads gbivlic eApine@ingeetitthugehandiisl bEautlabhetined.

For exanp

o P Sl IS UC b 95 A SR one TELMOd (oapast gh 3l
thi's @0 pogeeticNetj@dsnoato bealsyd ad 4 teirplatd 18 Gsopisdr By @thésired yainycte spebific se eachnce
IR RN, M TS CNG N —
subst ances(PIOR metdd ) lor e fdn8, amplification method using a cloning vector may be used. If
necessary, it is possible to confirm by conventional sequencing methods that an expected
gene has been obtained. _
25 As a promoter capable of regulating the expression of the above gene, any promoter
may be used as long as it is an appropriate promoter compatible with the virus to be used for
the expression of the gene of interest. Preferably, a CMV promoter or hTERT promoter
may be used. However, other promoters such as SV40 late promoter, MMTV LIR
promoter, RSV LTR promoter and SRa promoter may also be used. |
30 The cell death-inducing dgent of the present invention may be applied to the
diseased site as it is. Alternatively, the agent of the present invention may be introduced
into the living body (target cell or organ) by any known method, e.g. intravenous,
intramuscular, intra-abdominal or subcutaneous injection; inhalation through the nasal cavity,
oral cavity or lung; oral administration; intravascular administration using catheter or the
35  like.
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because anti oncogenes have a function of inhibiting the replication of
cancer cells. For this purpose, the follow ng anti oncogenes used in
conventional gene therapy may be enunerated. p53 (SEQ ID NO 11; Accession
No. ML4694): various kinds of cancers 35 pl5 (SEQ ID NO 12; Accessscen No.
L36844): various ki nds of cancers, 16 G07-0006 pl6 (SEQ ID NO 13;
Accession No. L27211 various Ki nds of cancers APC (SEQ ID NO 14;

Accessi on No. MF .depthripducig)agent of theaveserf anyention I@ahbeeﬁwatedp@ﬁémml%c
cancer the ﬁﬁﬁQd's@cﬂ\Q fre]:%mg REGRBR Y Hﬂﬁdh}@%@%@l us@VAbe2dt réfaflintoPr €ast
cancer 5 C-4 (SEQ ID NO_ 16; Accession . 78): large colon cancer,

pancreati cP aérams:éthﬂpmpww b TRsing] with A@@% sPihéWlWUCNM accomsably cargeist rj ¢
cancer, | ug@haaB&Ssients, HIBFUSnGR) GRS ok REG Ridies LiBclufGE GRH a0 Bufbios
Y11416) neur obl ast oma 10 PATCHED (SEQ'ID NO 19; Accession No, U59464):
basal cel | SeiaRiS AR Chelgipe pEents, Splorinpagqnts, proseryrtivess Spgancp 1axarmgAEsnts,| ung
cancer, os&wgg dats: (SEQ ID NG 21; Accession No. X76132): large

col on cancer NF1. | D'NO. 22; Accession No. NM 000267):

neur of | br omat osi 5i¢ ‘jﬁiﬂei th-ipgyringsent) ab thapresegt inpention saayrbeNgministarsé gyally
neurof| br opEsResh&ally Berdine oV 4o raPeESEs 378)
Wl ns' turrgﬂraIS These an |eonu(;l:g500en<=fa'gf0£n$1ﬁ|i@tﬁ O%Qal % a d by coni\fggb{l:\%cmf\lg%cg%gt I C
engi neeri n&ble{se@#ﬁﬁll@ﬁj@@""dﬁﬁrgf@w@?ﬁm ligyids, syBipatate: anhparerteral sdgninisedionque, a
et hodypf %&ﬁﬂsedu‘éh a6l ectﬁiﬁﬁ‘téﬁ'e?hzﬁ Medidind, E Rriés, US@ @!Aefby NpREsiAST My
be used. AlTernatively, after égmgenetlc quence to used as a

t enpl at e |%>calsla1=<aloealt@rnu§§lﬁw@§p cqyrty,@émag@@es injegtiqnomasgerenugertednay be
desi gned and t hepg@neddiart SEABRAE SppiSpfi h ARk, 1S
(PCR net hod); or a gene anpl |f|c§%|on a%th d %Jsll ﬁgtwgnq%ﬁflﬁcga\:/ec or e?1maly be
used. |f Wecadsunistation; routs, taes srgst eoft arlmipisation 189d dbthagnt baskiaveightysehci ng
met hods  t hgimpdnExREGEE CondifHR di @R faeek. ObLRIY, edé,se %5e1é§1a9 bR 5 Qe thapabl e

of regulatlng t he expression of the above gené prondter nay be used

as | onkp asthevins oﬁwea)wﬁ@pwwen ﬁh@ AgHveringshient) ispadmninpteRd aha dally Hesera$ be
used for it EFPIESEIO QplQ(ﬁuethﬁniﬂg ﬁhﬁngf pr'ef&frﬁ)'i}e%()ut If@‘)ef(ﬁﬂr PRUY  THs $MNunt

pronoter or hTERT pronoter nay . . However, other pronpters such as

SV40 | ate ’a%%%%mmswwneermd% Pbﬁ'ﬁi’ E‘? dlvr@sslxlrLfrﬁ@v&abmﬁl@rrs aaﬁad%masteﬁ%t er
may al so b@veraBénes a day.

When the virus of the present invention is administered, it is also possible tb use a

20  known immunosuppressant or the like to suppress the immunity of the living body to thereby
| make the viral infection easy.

Further, the virus of the present invention may be used jointly with at least one
anticancer agent selected from the group consisting of known anticancer agents and radiation.
Specific examples of anticancer agents include, but are not limited to, the following agents.

25 (1) Alkylating agents: These agents have an effect of causing cytotoxicity by introducing
alkyl groups into the nucleic acid/protein of cancer cells. Examples include carboquone,
busulphan (mustard drugs) and nimustine (nitrosoureas).

(2) Antimetabolic agents: These agents have an effect of inhibiting cell synthesis by
antagonizing enzymes in metabolic processes. Examples include methotorexate (folates),

30  mercaptopurine (purines), cytarabine (pyrimidines), fluorouracil, tegafur and carmofur.

(3) Antibiotics: These agents have an anti-cancer effect. Examples include actinomycin
D, bleomycin, adriamycin and mitomycin C.

(4) Antimicrotubule agents: These agents act on microtubules and exhibit an anticancer
effect. Examples include docetaxel, paclitaxel (taxanes) and vinorelbine, vincristine,

35  vinblastine (alkaloids).
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30 The cell death-inducing agent of the present invention nay be applied to
the diseased site as it is. Alternatively, the agent of the present -
invention may be introduced into the living body (target cell or organ) by
any known nethod, e.g. intravenous, intranuscular, infra-abdom Gaj-ome
subcut aneous i njection; inhalation through the nasal cavity, oral cavity
or lung; oral administratjon; intravascular adm nistration using catheter
or the 35(3)i [Platinymp prgparatiops These preparatiganhaye iap gffedt afjinkipiting VA synthesisesent

i nvention pRYorRfnd @@l 8F intéAONAXHIM Srosiinks e UWAJgﬁﬁeiﬁ Yedisidks | MEeaiglg to

enabl e easy handli1ng and then used al one, or prepared into pharnmaceutical
conposi t i offEluEs CIRRIat, ERrhpRrIinaRd wedapksirmaceut i cal |y acceptabl e carriers

such as ex@)piTpbiSomérhdel BihtbitoRl NU&Hotecan RpbiSaiérase PhinkBiRd) FREBHyINO®En
(i ncl udg ng,such a? buffers, 5 i otgnl aq,ents, chel ati ng agent’s, col oring
agent s, pr 8<RAGYES (lpRISomRgrass Ih o1 ﬁp‘i%r ke gnaye pnumeraiey  IQROOBISTase)is

agents). Theehe tie akthlykaciifehdidn ag eiingify thé Bniih@ SeRberi JTINA b9 RraiBidntlye

adm ni stered.orall }/ tgr reﬂbgr ally depending on the formof the agent,
e.g. oral SHYREAMEOF BY 8%%8 Asuch as tablets, capsul es, powders,
granules, pills, liquids, syrups, etc. and parenteral adm nistration 10
agents such as ipj.ectio ternal nedicines, suppositories ye. drops,
etc. Preferably, ﬂlﬁe%eilﬁYerél'sthj‘tgﬁetrF S FEEDRYJRY Poss ‘J?\t&dg%%?eﬁ(fjﬁetst UCHEE

i nt r avéhouagennpiethei pesentainvasion rwittepredued .sidefeets | for eesSreasots dedcaibddelbklow.
appropri at I.7g on.the Ki of act.ive..i ngredi ent he .

adm ni stra |&§h&rggﬁpcg?a&tg]ﬁ§uc[m§ra§5{l og?n CRgFR i LYY %ﬁ?’eé’rﬁ%ﬁ%ﬂ péeé)&rgtxﬂg.dy

wei ght, seid) Taymepis ditte tehwinayiseeactivigniti horaras sahaticheelisadrideyt . thdsirad bf/ thedose

| evel s may : . ' th I t Jnvention (the
active i ng?@%flgﬁg‘%ﬁ‘lbg%a%?ﬁ ltr?!@%’&%%“%?’%%é#@%e@ggg&ozg hg%gtt@f’ 01?[%96%11 PFU
(pl aque f of&xi Sipca e gius of thef presahl ipvention hasl@plicadion alpility, it Thpassiblevoinse thisay be
adm ni §4 er : F V] | '

i i o or o & Rorke CentPlioll Bin o O ot Bltich ] nBn S Rl B @ ik

i nvent i on ngonyertionalgenedlEranyt i s al so possible to use a 20 known

| MUNOSUPPE3es $R8E whén B Girhd §Qhé PreSP RN ERDOnHAS b MdHiditted if &eds! MtPFabOdY
to thereby ‘make the viral. infection easy. Further, the virus of the
present i niFEAR VERS Sugugheordinary imgiune repctigniip thethvinghody.one  anti.cancer agent
sel ected from t Heisgosditile eoinducktde geah kst edlitbyCiafeetg the eindes cédNdith the
radi atd n.rec%ﬁgugi fic ex€ | es otf. anti canger .a&enﬁt s include, but are not
limted to 6V g‘%éﬁ?ﬁ? sveiop. ) Thy kinfis,ef tagget gelisiaze natpagticulatlyn s
have an eflimitdd. ofFor axmiplg tayiopicells| cellsywhly activer Rplicaitiog cells kyHosd teldtféradent O
t he nucl el&ﬁ%};ggs%{ag&i%&gasga o%%peclﬁ(re ncl:a%llbleisefxarrpl e§ i ncl ude car boquone,
 The expressing “infecting cells with the recombinant virus” means as described
above. In order to confirm whether cell death has been induced or not, morphological
25  observation may be performed as described below. Briefly, cells adhering to the bottom of
a culture dish are infected with the recombinant virus of the present invention. After a
specific time period, the form of the cells becomes circular and they suspend in the culture
broth as glossy cells peeled off from the bottom. At this point, the life maintaining
mechanism in these cells has been broken up, and it can be measured that cell death has been
30 induced. Alternatively, it is also possible to confirm cell death with a commercial viable
cell assay kit using tetrazorium salts (e.g., MTT, XTT).
Hereinbelow, the present invention will be described in more detail with reference
to the following Examples. However, the present invention is not limited to these
Examples.

35
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busul phan (nmustard drugs) and ninustine (nitrosoureas). (2) Antinetabolic
agents: These agents have an effect of inhibiting cell synthesis by

ant agoni zi ng enzynmes in netabolic processes. Exanples include nethotorexate
(folates), 30 mercaptopurine (purines), cytarabine (pyrim di nesjn7-0006
fluorouracil, tegafur and carnofur. (3) Antibiotics: These agents have an
anti-cancer__effect. Exanples include actinonycin D, bleonycin, adrianycin
and mtonywuél) Anti m crotubul e agents: These agents act on

mi cr ot ubul gsuaRatiS 6l Cinkerd®UIBY iGN €h-InfeétioRCt . - Exanpl es include

docet axel , paclitaxel (taxanesg and vi nor el bi ne vincristine, 35

vi nbl astine (al kal oids). 18 (7-0006 (5) Platinum preparations: These

preparations havegh@ExehpRGrel@findrp Qkﬁﬁxhéd‘@hé@%o? M&tﬂh%ﬁa'séenc@%ﬂﬁ%éﬁ;ﬂ&i mntra-
or inter-DNA strand crosslinks or E](Ot ei n crosslinks., Exanples _include

ci spl at? n, V8- B @rees csthviansec@dplested avith Gius Tisiasielysire pomprisingripp repbieation

I ri not ecancésgae%%&ﬁfegﬁ@anh ﬁ.hy&d G@P):um?m DAY labidPcalett derivatives

s Pan enzymme. t henga lg'ge}%&gnigmc@‘é@?u S0 ot g e R oy of
is an enzyme

Cher e i 5. ant oy et NG G0 MO m IS bf BREor) of ANOTR (18 D o ng 10
agent of the pr eééﬁtresywérhigmyrromen cRlppwaschardly greogrized yhenthyman hegercglosons
descri bgd bglceveell SWES0 aﬂcf"ﬁurﬁzﬁi iun%%?ﬂc@r béﬂg‘)@@gmaq{?l 99 Qferd Hﬁei R 3 ob 1

i nvention can beavery safe preparation. 1) There 1s |1 ner ase
activity i MQloid-GEBmeewever Mhen 1 1A of avag psedgoiptly, fineresqspessonld be

i nvention {dsed@ enlyAn Qﬁndef‘fc%t laﬂmolﬁho%égéa%@daaggiefe%h%n%Hﬁﬁmac%ns such as
hemat opoietic cells. (2) Si nce the virus of present 1 nvention ha

replicati oRumat fiproplasy eelis WIS anch NELLFo anes émphfi WbMYM%‘afaﬁndé?mebﬂe‘Feu
concentr at m@mg@qt of conventional non-replication conpetent virus
used in conventional “gene therapy. (3) Even when the virus of the present

i nvent #dn has been administered in excess, antiviral action works through
ordinary i pxwspreaction in the |iving body It is possible to i nduce cell
death in a_target cell by infecting the target cell with the

r ecombi nant/SyplFgUongt Ganeer Jissuss by i vy Gpifgctionryath deipmel ysin ‘%nélfgje@FEel s are
not particularly linmted. For exanple, tunor cells, cells with active

replication, cell s whose tel onerase .activity has been i ncreased,, or_ the
like may be used!MThEaBRIGPELE NGy G’Fqli‘?lé‘?f’t‘f’li‘féh‘i‘;@{ po! fljprepcenprewilhesmitterkint

Vi I us"20veanso defl afeki fiRes APV Brfectdd WtlH Ofrus RIGRA ik BdMHRitChe ¢licardBat h

has been i nduced (? not ,. nor phol odgl cal
cassette and non-replicating virus Ad-GFP comprising the labeling cassette.

Ad-GFP (8 x 10° PFU) and TRAD (8 x 10° PFU) were intratumorally administered
to human large colon cancer SW5620 and human lung cancer A549 tumors transplanted
subcutaneously into the dorsal of nude mice. Then, fluorescence was observed with the

25  passage of time.

In any of the tumors, spot-like fluorescence had begun to be detected from day 2

after the administration and disappeared by day 14 (Fig. 4).

EXAMPLE 3
30  Detection of Cancer Cells with Telomelysin-GFP

1. Preparation of GFP-Expressing, Replication-Competent Virus (Telomelysin-GFP) which
Comprises the Replication Cassette Comprising Telomerase Promoter and E1 Gene and the
Labeling Cassette Comprising Gene Encoding GFP in a Single Virus

35 The outline of Telomelysin-GFP is shown in Fig. 1. Telomelysin-GFP
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25 observation nmay be perforned as described below Briefly, cells adhering
to the bottomof a culture dish are infected with the reconbi nant virus of
the present -invention. After a specific tine period, the formof the cells
becomes circular and they suspend in the culture broth as gl ossgozedobs

peel ed off fromthe bottom At. this point, the life maintaining mnmechanism

in these cell s has been broken up, and it can_be neasured that cell death
has been 3ProlifcEtesaeplicates o canger v oFY-spacifically aja8d Jejomempeshesificallyr i Posress |

deat h wi t hERA/ARPYAN Biigbperitadbyethe RFERT pecioter<| Furiek, "IQIOEIEHSBZGFP HIgd Bl dnS

(e.g., MIT, XTT). Hereinbelow, the present invention w be described in

more det ai fAeqOrR? Yiger-deriwed GEP grre mingraled inyitekarmseien Whighwis ereratechby gr esent
i nvention pomoedk. | THEdSE, EQIst WESE vileK ddpibARDn B3 DbdvED émA0Q6en BARLAcel

Vi sual i zation of Cancer Cells by in vitro Co-Infection This Exanple
pr el i mihar Yhenersitaion lightts penlicd Whieh enrblgy visualigation ofrancersglleni tted in 5

vitro when canceguchalbglicatich-mSorhph&e b2ek Wistglepaledys ddselioiiBle¥ow. N conpri si ng
the replication cassette and non-replicating virus Ad-GFP conprising the
| abel i ng cassette. Human | arge col on cancer cell SW20 and human | ung

cancer cel}s piogiRatRnés RebAnaevrud Nnfected with 0.1 M (nultiplicity of
i nfection) of Ad-GFP_(Fig a result, tendency to green color was

. 2). As
hardly recogni zeffomh %Gﬁ%?)‘eldaf‘@fé 25 enlls, EdAceene f 8991 b s Zoopkified hyman
| ung cancerT-pPeR %ﬁ@ﬁ? s?@éiﬁé"{aﬁ%rs@l&-ﬁ %@iEIQdASﬁ by PCR coMBhioR de%gﬁﬁp-

However, when 1 RAD was used jointly, fluorescence could be
det ect ed oli’ﬂl?)w-i n cancer cells, and no fluorescence was detected in normal

celI's such as huRs: 5i_Rcaktes 'caLUrs AMAATAGN-kSE@ T Ntwsgn unbi | i cal
vascul ar endot helial cell HUV%:)EE$H g%:%)qA]_FlS EXAVPLE 2 Visualization of
Cancer Tissues bYl1AWSipvEASAPHf A L 8G5m31 QERIDING: @d- GFP Thi s
Exanpl e prelimnary exam ned whether or not fluorescence will be emtted in
20 vivo when cancer tissues are co-infected with virus Tel onel ysin

conpr i 51 ngCPmBOsitign of gherBChsolutioas bt PERebichon- r epl i cat i ng virus” Ad- GFP
conprising the |abeling cassetteqAaMEEEh §8THs 105 PFU) and TRAD (8 x 106
PFU) were intratunorally adm nistered to human | arge col on cancer SW5620
and human | ung cancer A549 tumor S MdYgskant ed

2.5 U AmpliTaq Gold
0.2 uM each Primers
20  Reaction conditions: 95°C, 10 min | |
(95°C, 1 min; 56°C, 1 min; 72°C, 1.5 min) x 32 cycles
72°C, 7 min
4°C, S min

25 From DNA extracted from 293 cells, E1B gene of 1822 bp was amplified by
DNA-PCR using the following primers E1B-S and E1B-AS.
E1B-S: 5’-CTG ACC TCATGG AGG CTIT GG-3’ (SEQ ID NO: 7)
E1B-AS: 5’-GCC CACACATTT CAG TAC CTC-3’ (SEQ ID NO: 8)

30 The composition of the PCR solution and ‘the reaction conditions (cycles,

temperature) used were the same as used for the amplification of E1A gene.
Each PCR product was subjected to TA cloning (TA Cloning Kit Dual Promoter;
Invitrogen) to thereby confirm their sequences. Then, DNA fragments of 911 bp (E1A) and

35 1836 bp (E1B) were cut out, respectively, with restriction enzyme EcoRIL
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subcut aneously into the dorsal of nude mce. Then, fluorescence was
observed with the 25 passage of tine. In any of the tunors, spot-Ilike
fluorescence had begun to be detected fromday 2 after the adm nistration
and di sappeared by day 14 (Fig. 4). EXAMPLE 3 30 Detection of Caggetookel | s
wi th Tel onel ysin-GFP 1. Preparation of GFP-Expressing,

Repl.icati on- Competent Virus (Tel onelysin-G-P) which Conprises the

Repl i cation CassEt4 antEABrver inserred Btk theMlubrsiierand thea$all site, weprstizgly afhe

Label i ng Cam3siegto ngmm Off) FanendatsHRaiG R iAmaEsSkg) e Virus 35 The
outline of Telonelysin-G-P 1S shown In |§Ig &Te orrelglgjln G-FP 20 (07-0006

proliferates/ repﬁl ﬁt@%hgﬁmﬂemo@@‘le{ segpyergef Whigh |3ad hegn cut out with restriction
tel oner asezppgel MigPhld/B h&sﬁlserﬁa%tbﬁﬁﬁ/)@%ﬁsﬂé 10eRES %%&Qatﬂyofttﬂ@ EDARRT

~pronoter. Fufther, Telonelysin-G-P also has an gor a victoria-derived
GFP gene |ﬁllédRB$1ﬁiB|1nthetf@HE§QUé@fﬂW(ﬂhmlF1TEéAdB§5 18 by a pronoter.
Therefore, cel I Maf } | gty d
fluorescence | tog%nl'l{bﬁ li g? dn?Hs?era%Bﬁﬁé gﬂh‘ﬁt:i? \téer?a ?@gremwe

vi sual i zat bbﬁeme@mfes@émrsenzmemwdr | NTaekt i Beni & 821&)@1? BAgHCNLE CUEOWa s
repared a i Vi E m RNA
prep fod SHGERISE ADRIME1B %sm gfl E%m\?é\}as heX 2 fl\fbgig\ﬁr%s Eéh%d 1ﬁt8

extracted from 293 cells, EIA gen
using the HeE @S- IABYers (E1A-S and E1A-AS) and PCR condi ti ons descrl bed

bel ow. 1(F1A-S: &
o ASSs Trradk CCTf ifT: SEQ%% ‘§<géﬂihél[c‘é%&é’?%"i%ﬁ@‘?ﬁtéﬁe PCR
sol uti on: @am@mdﬁqﬁflgateé(pﬁqﬁﬂg :h dNTPs 5 M MyGl 2 2.5 U AnpliTaq Gold

0. 2M each Pri mer gy, ZdReacs R GRA' bRARNSiDRAN . Buf).chdaCwih T4 BNROC, 1

mn; 72C, 1.5 mn) 32 cycles C, m n 25 From DNA extracted
from 293 ceelymerase] follgwad by prepgationnf Mﬂaﬁ@umg B@lﬂds,ﬂker This Bglll fragment

was inserted at the BamHI site of pHM11 (pHM11-EGFP-N2).
15 Further, Csp451 fragment from pHM11-EGFP-N2 was inserted at the Clal site of
pShuttle vector in which phTERT-E1A-IRES-E1B had been mtegrated (pSh-hAIB).
A 4381 bp sequence was cut out from the thus prepared recombinant gene
(pSh-hAIB) using restriction enzymes I-Ceul and PI-Scel, and inserted into the Adcno-X
Viral DNA of Adeno-X Expression System (CLONTECH) (AdenoX-hAIB) This
20  AdenoX-hAIB was treated with restriction enzyme Pacl for linearization and then
transfected into 293 cells to thereby prepare an infectious recombinant adenovirus

(hereinafter, referred to as “Telomelysin-GFP”).

EXAMPLE 4
25  Detection Test on Human Lung Cancer Cells

1. Morphological Changes in Human Lung Cancer Cells Caused by Infection with
Telomelysin-GFP

Human non-small-cell lung cancer-derived H1299 cells cultured in vitro wére

30 infected with Telomelysin-GFP at 1 MOI or 10 MOL Specifically, H1299 cells were plated

in 24-well plates at 5 x 10* cells/well. After 24 hours, cells were counted and the virus was

added to the culture broth to give a concentration of 1 MOI or 10 MOL.  Subsequently, the

morphology of cells was observed under inversed microscope with the passage of time to
examine the cytotoxic activity of the virus.

35 As aresult, cell death was induced by viral replication in a concentration dependent
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DNA- PCR using the followi ng prinmers E1B-S and E1B-AS. E1B-S: 5 -CITG ACC
TCATGG AGG CTT GG 3'(SEQ ID NGO 7) EI1B-AS: 5 -GCC CAC ACA TTT CAG TAC
CTC-3'" (SEQ ID NGO 8) 30 The conposition of the PCR solution and - the
reaction conditions (cycles, tenperature) used were the sanme asgyseasdsf or
the anplification of E1A gene. Each PCR product was subjected to TA cl oning

. (TA doning Kit al Pronoter; .Invitro Etothere@conflrmthelr .
sequences. g’?ﬂ’é‘i’i 0  timsrAsperdept mapper. bg P hoyts afierdl0 MO infegiopmest ofitheyer e
cut out, T eaR®edmeRlintulairdvdre SisplrtigAAdanEIEd EQRcopdFigBY - 0006 E1A and

E1B were inserted into the Mul site and the Sail S|te respectively, of

pl RES vector (CLONTECH) in the normal orientation (E1A-1RES-E1B). A 455 bp

hTERT pr oDt EEm§SigH Oh CFPVINidHEschRE il BRfhak Wun® Chndtk (RIS €RlsEd Y Iiéktiof RAHTES
MLul Bgll | was inserted into the Xhol site |ocated upstream of the E1A

of 5 A- | RESERTBISH-GHe normal orientation (phTERT E1A- | RES-E1B). The

cyt onegal ovi rus f%eﬁd%&éoﬁ&ﬁﬁa%%@wh@n P@ﬂawekeeoaé&%@ﬁnde@ﬁu&eémed by
treatment wiith restriction enzymes Nhe Then, ~a 3828 bp sequence

cut out f PHGIPSSARGERThEgJRen fnoregcence e GEP %resqamg:‘(li'wé AeRbigatiPRER 2IQREgeNER PN NoL |
was i nsert géhehdtn®mahitRbindhlkSa liRele I’gll)”bﬁh&)t maﬁ@er%:oesé}u&%g\gﬁ% h3@§ affirgest ed

wth AgeI/N el . blunt-ended wth enow fragnent and at ed
( pEGFP- N2) 1 M@%“‘%E'@TPQ@ GFRECSHORwas elserved i fae imaxipym numker qﬂcem dhemd with

T4 DNA1Q poth¥ MmBerdt GRPLARIRE cllls deéreiad & delficth vas BAllddd (Bigt 6). usi ng Byl I |
i nker. This BglH fragnment was inserted at the BanHl site “of

pHML1( pHML1- EGFP-N2) . 15 Further, Csp4sl fragment from pHVL1- EGFP-N2 was

inserted ag. tWgiffchtdn GTTERmeR! smFGhUR sélﬁaﬂcﬁmwua!nﬁtaﬁbé Ry PRIERIR E1A- | RES-E1B
had been int egre]téed (pSh- hAI B) 4381 bp sequence was cut out fromthe

thus prepared r t”@%‘-‘ﬁeﬁe (}H§ﬁ9w Byfected wethy Fedamelysin-GFP ah 20 MOL | - Ceul

and Pl - SceCell adifiplesoefet iRvdsfall Gt hee AStenRt 74 hofirs akterN ittt cridd o ﬁNE%eSS' on
Syste CLONTE (AdenoX- hAI B) . This 20 AdenoX- hAl B was treated with

restribli ofkUBAE thetetom. rReal {img PER was pasformerdiusing the foliowing prmery targeting 293

cells to tiher BhA pefPas Plorhdl{HEGFPUSo! %eéﬂg RARMtIANERHOUnAYS: the viral
(hereinafter refg@gd to as el omel EXAMPLE 4 25 Detection

Test on HquBhfef_aGﬂ FRLiop. CE“T grlmers an PCR condltlons used are as described below.

E1A-S: 5’-CCT GTG TCT AGA GAATGC AA-3’ (SEQ ID NO: 9)
20 E1A-AS:5-ACA GCT CAA GTC CAAAGG TT-3’ (SEQ ID NO: 10)

- Composition of PCR Solution: 1 X LC FastStart DNA Master SYBR Green I
3 mM MgCl, |
0.5 uM each Primer
25  Reaction Conditions: 95°C, 10 min
(95°C, 10 sec; 60°C, 15 sec; 72°C, 8 sec) x 40 cycles
70°C, 15 sec
40°C, 30 sec

30 The results revealed that Telomelysin-GFP had already replicated 1,000,000-fold at
26 hours after the infection (Fig. 7). Thereafter, the replication reached plateau, but GFP
fluorescence was also enhanced gradually slightly after the replication (Fig. 7).

EXAMPLE 5
35 = Detection Test on Human I arge Bowel Cancer Cells
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1. Morphol ogi cal Changes in Human Lung Cancer Cells Caused by Infection
with Tel onel ysi n-G-P Human non-snall-cell lung cancer-derived H1299 cells
cultured in vitro were 30 infected with Telonelysin-G-P at 1 MJ or 10
MO . Specifically, H1299 cells were plated in 24-well plates at dp7¥00504
cells/well. After 24 hours, cells were counted and the virus was added to
the culture.broth to give a concentratian.of 1 MJ or 10 MJ. Subsequently,
the norphol ogy of cells was observed under inversed mcroscope with the

passage of 11| Whidsn 6X HFPNElubRER & PiifanaCirhy iBowePfCdnbs WElUSausd H)S 2
result, cell death was |nduced by viral replication in a concentration

dependent 22 Iefgstionyoth Telamehesin-GHB al so a tine dependent manner. 120 hours

after.10 MJ i nf ﬁehiaen,la:gp%oleﬁ tdifcer-Q6rived bmaﬁtﬁ BEIC Wvae AR Svith
suspendi ng_under inverted m croscope (Fig . Em ssion of G-P

FI uor estendBOmAyHarlt 3t dAgMehn (drangssiin @e(%l}%\é‘@reb‘?sqrﬁdéﬁl@h 8 pajsage of time

Tel onel ysi ﬁnd&ﬁvm&imm&;ﬁ%drﬂﬁér&&:@ﬂ%@mhéﬁges shown in Fig. 6 were
observed under fluorescent mcroscope. The green fl uorescence of GFP

i ndi cating vi raIAﬁéﬁ?sﬂlf’a@%&fe?‘hﬂ'&’f%s&%nﬁqﬂ%%ﬁﬂ deplisafénavin atimerdepensent al so

a time deDﬁﬁﬁﬁdﬁwamﬂgﬁzéﬁ§M@%&%ﬂHﬁ@%ell@eF éz hours after 10 MO
i nfection, GFP expression was observed in i mum nunber of cells.

Then, 10 the nunber of GFP-positive cells decreased as cell death was

i nducedp ( FRg. vé&ification df%lofﬂelf}@ﬁlLG'FP Réplitaticeg) Qlﬁnﬂfa%éaRgﬁ Mh&EPERON DY

Quantitative Real T| nme PCR Human un cancer cell H1299 was Iinfected with
Tel onel ysi n- GFP Hythe gamgpannergs in HZA9 pells, Q620 humpandlates golgn cancepglls Bgreand 74

hours af t emféch@ Wi ?@lbin@l?sm'ﬁoml @emﬁﬁﬁ&t@&ethweaw Qm 28696 4 e

PCR was perfornmed usin hefollowll&g primers targeting the ene of
Tel onel ysi #RdGEPhourpatich Bedplpctinnaandi IPHAWas iextragteg) therafreme Wh@amral replication

proliferat wasﬂqﬁ@ﬂ{aheey laﬁzil%zeiﬁh%c_rﬁl' ¢ PCRNd RPQREEQW W%éerfb?ﬁgd ﬂ&%@
low. EI1A-S GTG TCT AGA GAA T

descri ped
20 ElAPSiS OWHEPrERers dgeting che KAAcgsneof3Telqagdysin- Qﬁ@ tqewrebmwpraﬁ@ttvplyn of

PCR Sol uti gfalyzd thé Vifal fepEéatibAl t CAMNidNESF e real ﬁﬁe@@?%&obpoﬁtlmmge%c&naw
each Pri nmer 25 Reacti on Condi il ons; 95C, 10 min 10 sec; 60C, 15 sec;

72C, 8 s ecﬁoll%m&ocyé; cine pcr;ﬂslcatc glcrseélée same as in H1299 ce]ls
The results revealed that Telomelysin-GFP had already replicated 1,000,000-fold at

26 hours after the infection and was almost plateau up to 98 hours after the infection (Fig. 9).
20 |
EXAMPLE 6

1. Morphological Changes in Human Normal Lung Fibroblast Cells (NHLF) Caused by
Infection with Telomelysin-GFP
25 Normal human lung fibroblast cells (NHLF) cultured in vitro were infected with
Telomelysin-GFP at 1 MOI or 10 MOL  Changes were observed under inverted microscope
up to 120 hours after the infection. _
As a result, no morphological changes were observed, and cell death was not
induced (Fig. 10). |
30
2. Emission of GFP Fluorescence in Normal Human Lung Fibroblast Cells Caused by
Infection with Telomelysin-GFP
When the inverted microscopic images shown in Fig. 10 are observed under
fluorescent microscope, emission of GFP fluorescence was observed in some cells.

35 However, considering the cell density, the emission was extremely rare compared to that in
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40C, 30 sec 30 The results reveal ed that Tel onel ysi n-GFP had al r eady
replicated 1,000,000-fold at 26 hours after the infection (Fig. 7).
Thereafter, the replication reached pl ateau, but GFP fluorescence was al so
enhanced gradually slightly after the replication (Fig. 7). EXAVBbEodps35
Det ecti on Test on Human Large Bowel Cancer Cells 23 (G07-0006 1. Em ssion

of GFP FI uorescence in Human Largglé Bowel Cancer Cells Caused by Infection. ..

wi th Tel on&¥nges ssliesr A heraiers it wagfkelisvddhat dslemetysmeGFR badig\nsalderated/reslicatase
infected Wifdbrmal ckBS @n@llypi n-GFP at 10 M. Changes in the cells were
observed with the passage of time wunder inverted m croscope and

fluorescent mcroscope. As a result, GFP green fluorescence indicating

viral repl BCavér@iaiich @f%1&%1ﬂ&p@mﬁeﬁhca£@{mum&w@mmﬁaﬁb@s in the case
of H1299 cells (Fi 10 2. Verification of Tel onelysin-G-P Replication

by Quanditative Hég hNIWél Ipegcangericrl, SR brmidarga solpm carcormlcand) normating 20

human | ar ggussd mgcm}sﬁast%hl(mmg%ré @ﬁﬁ&é@%ﬂiﬂ Téibﬂaymsat oGoraks 10
MO . Cell sanples were harvest 98 hours after the

i nfection defgripadaakoys. €9l samples W%@ﬁ@tvueﬁﬁd w1thm@ﬁagev¢fr timey erpﬂ i was
quanti tati valaéedMRkeZoat Phheh8alal fef %hgmas iBAfitafivelPanklyRe g:lfﬁ?d using

the 15 foll ow ng rimers targeting the E1A gene of Tel'one S|n
thereby quantita @/ele?ﬂtsar‘i%ﬂcgl% thate Tﬂlqra&rlyaneﬁﬂ’cm oﬂIeadbnGPh@éﬂﬁ‘s abputt he

real tige PER),06RMROH Ldnbdd Rils st ﬁd?l?sciﬂe? fhe ﬁfél:ﬁ'&d Qhd eﬁﬁﬂéh%m%kﬁﬁe pgpi od,

etc.) were the same as in HI299 cells. The results reveal ed

Tel onel ysi Aveessencgat J2 houmafier frejiafsetion Fignda). 0§ the (othen handp eepligation vedst er

the infect bﬂg BBE ma-falhrmmt RLBAHPat 72 RRDEE ShAfnk&Sion, hﬁd'lﬂﬁ@@P‘PO“
(Fig. 9) EXAMPLE 6 1. I\/br&gg(zl ogi cal Changes in Human Nor mal Lung

Fi br obl astﬂEj'IFqCEn‘{eNPlllF})be 12} nfection with Tel omel ysin-GFP 25 Nor mal
human | ung fibroblast cells (NHLF) cultured in vitro were infected with
Telomelysin-G-P_at 1 MJ or 10 MJ. Changes were observed under inverted
mi cr ostdpeEXARIET20 hours after the infection. As a result, no

r1r8; phol 0gi DRlectidheHid BitrakiiicRal OO R/ REPIELaR&H bf GeRhRINRSCIPby Fiisdbceste(Fi 9.
Imaging

1. Telomelysin-GFP (107 PFU) was administered into the tumor of H1299 hurﬁan lung
20  cancer transplanted into nude mice. Then, emission of GFP fluorescence was observed
with a CCD camera with the passage of time.
~ The results revealed that emission of GFP fluorescence caused by Telomelysin-GFP
replication began to be recognized within 24 hours after the infection, and that the range and
luminance were gradually enhanced 3 days and 5 days after the infection (Fig. 13).

25
| 2. In the same manner as described above, Telomelysin-GFP (107 PFU) was administered
into the tumor of H1299 human lung cancer transplanted into nude mice. One week and
three weeks after the infection, subcutaneous tumor was removed. Fmission of GFP
fluorescence was observed on the entire tumor and on a cut surface using a CCD camera.
30 As a result, even when fluorescence emission was weak on the surface of the

removed tumor, replication of Telomelysin-GFP could be confirmed in a wide range on the
cut surface (Fig. 14). In tissues three weeks after the infection fluorescence was recognized
on almost all over the tumor (Fig. 14). '

35 3. In the same manner as described above, HT29 human large colon cancer cell was
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30 2. Em ssion of GFP Fluorescence in Normal Human Lung Fi broblast Cells
Caused by Infection with Tel onel ysi n-GFP When the inverted m croscopic

i mges shown in Fig. - 10 are observed under fluorescent m croscope,

em ssion of GFP fluorescence was observed in sone cells. 35 Howe®boos
considering the cell density, the enission was extrenely rare conpared to
that in..24.&07-0006. cancer cells. Therefore, it was believed that

Tel onel ysi Hanspianted ip fhegeeinliwall oftrade migsl as @atoshotopis masiehand SelpmelygisGFP 11) .
3. Verificafo! wup@vai SdRIRkS & t@zﬁ)mg‘%&'eh gﬁk& A Wwdamidd! aBiQiocReRIGFP e

PCR 5 H1299 humah | ung cancer cel human | arge col on cancer cell,
and nor nal flugiesearee|cawgd by Hﬁmebéstn GE? repbmeFPega@rt@ br= mgcogniged Qerwreek after

Tel omel ysi freGiRRet@n Wih uttc@scanfé@as arig bBy. abRY AuortRbhceSAMRYiGS WA htidtansest ed

wi th passage of tinme, and DNA was extfacted therefrom Then, viral
replicali oﬁV%@eﬁWWﬂﬁ@Fﬂh@/@fW@hﬂil&ﬂéh by real time PCR The results
reveal ed that Tel onel ysin-GFP had al ready replicated about 10

1, 000, 000-fold in cancer cells at 24 hours after the infection, and emtted
remar kabl eEEAMPEE §or escence at 72 hours after the infection (Fig. 12). On
t he ot her hand, replication was only about 1000-fold in NHLF cells even at
72 hours after the_ infection, and little GFP fluorescence could be

det ected (i gHistological Angtysig,ef Qritotepiec Regtal Syanesr Moge} Hsingdude Mouse and HT29

Prolifegati onfigafhi iBWePCadel €8E! ysi n- GFP by Fl uorescence |nmaging 1.
Tel onel ysi n- GFP (107 FLJI was adm nistered into the tunor of H1299 human

lung 20 cancer HIZhspmamlazge qolnocancd schiwas trarsplanteddpiodhe esgtabmalbopnude
f1 uor escengRuyas WRSKCENEE tunibr! ta,a@ f&QQdCﬁ{Eeﬁﬁldf" Wik }éﬁﬁ'ovraasa%agﬁag&e& g The

results reveal ed that "em ssion of P Tl uorescence caused by
Tel onel ymh‘i@ﬁl’x}’mémm@éﬂmégan to be recogni zed within 24 hours after

the infection, apd atrgéi‘ﬂt Hﬁfor%@d@%nﬂé&%oddﬂ%@@%“ﬁﬁ%ﬁb@%h% Gllaasced 3
days and 5 daés after the infection ( 6&3 . I'n the sane manner as
S ad

descri bxd q’éY‘Bﬂ%V%ﬁﬁ ﬁm@qiegtgby ig 1 m nistered into the tunor
of H1299 human Iung cancer transplanted into nude mce. One week and three
weeks after the infectign, subcutaneous tunor was renoved. Em ssion of GFP

f1 uor escente YeR&olwRydiindinesin Qrihotapin Rectal Canesr Mada! Ysing Nude Mogserapd IR ng a
CCD canmera.  Human Large Bowel Cancer Cell

HT29 human large colon cancer cell was trai)splanted into the rectal wall, and
20  ventrotomy was performed when gross tumor was formed. As a result, swelling was

recognized in three lymph nodes (LN) around the aorta (Fig. 17)

3. Detection of Intratumoral Proliferation/Replication of Telomelysin-GFP in HT29 Rectal
Tumor and Para-Aortic Lymph Nodes by Fluorescence Imaging
25 Emission of GFP fluorescence was recognized by fluorescence imaging with a
CCD camera, in the transplanted HT29 rectal tumor and one of the three para-aortic lymph
nodes (Fig. 18).

4. Detection of Intratumoral Proliferation/Replication of Telomelysin-GFP in Para-Aortic
30 Lymph Nodes by Fluorescence Imaging
Emission of GFP fluorescence was recognized by fluorescence imaging with a

CCD camera, in only one of the three para-aortic lymph nodes (Fig. 19).

5. Detection of Intratumoral Proliferation/Replication of Telomelysin-GFP in Para-Aortic
35 Lymph Nodes by Fluorescence Imaging
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30 As a result, even when fluorescence em ssion was weak on the surface of
the renoved tunor, replication of Tel onelysin-G-P could be confirnmed in a
wi de range on the cut surface (Fig. 14). In tissues three weeks after the
i nfection fluorescence was recogni zed on alnost all over the tuggfodki 9.
14). 35 3. In the sanme manner as described above, HT29 human | arge col on
cancer cell was _25 (07-0006 transplanted into the rectal wall of nude

m ce as an ort hotisplegicabanalysis of garreioniedyRh podesfeteqtadymetpgtatic turmer tissue in

adnmi ni stergd Gy bhe 1{rhPe nYReWhlhOoRSs EhR' GIRHubREFRE:-pdsitive Sy udtEscicE.
fl uorescence caused E} Tel onel ﬁlsz-_ G-P replication began to"be recogni zed
i1

one week aimagng wilea ChPeamersn taw that TelpgelysigyGFPmgplicates orlgscence
em Ssi 0N WaSméRtddfs@)oSigide lym gyl@g\est(b{geg))y\eeks after the infection (Fig. 15).

- EXAMPLE 8 1. Histol ogical ,Rnal ysi's of “Orthotopic Rectal Cancer Mdel Using
Nude Mbuse and HT29 10 Human Large Bowel Cancer Cell HT29 human | arge

col on cancpgrerENCE]S transplanted into the rectal wall of nude nouse.
When gross_tunor was fornmed, the tunor was renoved and anal yzed after

henat oxy! i Reldobi GalaniEE, Sxbbruzzesg. J, Aze D Wein LM, tAndiewsidsRanstleveB, Heiser(d t he
rectum ang LRI M€ SR( C b L 'rlj’re%' I | s¢i,n the
rectal wal Igp%Fi g. %G?Etﬁgﬁ @énl'?%?olf’ryef{&%ﬁd]fcﬁggd in e%aﬁgt%fg?? ec'fbgll 8fancer

‘Model Usi n§phgatien-riectize aneelytit 2denoMimns(d] 1530)y phase Hevirabamewnologic) andirligicd uman
| ar ge fpl 0&\%@1‘5&?&&@1‘1&5"@%9?6’0‘7@@ apsed into the rectal wall, and 20
whe 3 ]

vent r ot ony s perforne gross tunor was fornmed. As a result, swelling
was recognized in three |ynph nodes (LN) around the aorta (Fig. 17) 3.

Det ecti on pipUSTREXIVUAPPAICAEIPHY er ati on/ Replication of Tel onelysin-GFP in
HT29 Rectal Tunor and Para-Aortic Lynph Nodes by Fluorescence |Imging 25

Emi ssion of GFP Afgslieg derfbe Ressnt duvsatinng ed rengert] fsr datecting ecanerngiely ai th a
CCD .camer ?dia%r{/bsﬁl RatcdeRNBAaaRN %gatgmcfng%gé’rlt a}éjﬁg{zid?(ﬂd R B reragfl%t bhge

para-aortic nph nodes (Fig. 18). 4 tection of |ntratunore )
Prol i fEY at PrevenREpentionds enalle offdatesting gasicer-celtpwith crizameelnbighisensitydy eyemih  Nodes
by FI uor esgengig bR e Gealati 35O & u@%la-&haﬂ{aelﬁggﬁ&pﬁr ol tREREN! zed by

fl uorescence i nagi ng w a CCD canera, 1n on one the three
para-aortic | ynph nodes (Fig. 19).

SEQUENCE LISTING FREE TEXT
SEQIDNO:5: Primer
20 SEQIDNO: 6: Primer
-SEQIDNO: 7: Primer
SEQID NO: 8: Primer
SEQID NO: 9: Primer
SEQID NO: 10: Primer
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5. Detection of Intratunoral Proliferation/Replication of Tel onelysin-G-P

in Para-Aortic 35 Lynph Nodes: by Fluorescence | nmaging 26 G07-0006

Hi stol ogi cal anal ysis of para-aortic |ynph nodes detected netastatic tunor
tissue in the only one | ynph node which was found G-P fl uorescenggr.ggitive
by fluorescence inmaging with a CCD canera. Thus, it was confirmed that

.. Telonel ysin-GFP replicates only in netastasis-positive |ynph nodes. (Fig.

20). 5 REFERENCES Reid T, Gal anis ECIMS%zzese J, Sze D, Wein LM Andrews
J, Randlev B, Heise C, Uprichard M Hatfield M Rorre L, Rubin J, KimD.
Hepatic arterial infusion of a replication-selective oncol ytic adenow rus
(dl 1520) : phadacagentfpr eancerjceldelestiogi eomprising teeqrebinant yisuseywhese p mpdicatioancer
Res 62 (21&sse@@7c9m%ns13§9§uorhl§{@J§E | RmanRElohdefisl %Tﬁﬁﬁpg&ﬁr ) ﬁgﬁé (%1

present _invention, ‘ar for detecting cancer celFs or I agnosi ng
cancer s anéndarcBlB geneainthip aelge isripteargied in Bl segioroof; the siral Geperae @Ilﬁea labeltpgnt of

the 15 pr @cgg%lz t

extrenely ?%sengﬁﬁ%ggg}{%&gn I Aﬁbﬂin%qﬁ{)/t?%gahgqa)?@&%reca?@%?nrt kﬂm&s ef ul
for the s oﬂ@&xprewqma)f thsegenoenceding dreylasting protain isdntegsralBNEReEPSPf SVIFREE
TEXT SEQ& 1 5. Primer 20 SEQID NO 6: Primer SEQ ID NO 7: Priner
SEQ | D NO 8 rimer SEQID NO 9: Priner SEQID NO 10: Prinmer 27
&07-0006 CLAIMS 1. A reagent for cancer cell detecti on conpri si ng a

recombymand, VAT W Gaflcek %E’Jg'n&% lc%ﬁgnglﬁ %%Ecﬁntﬁﬁzm? Eﬁe P toh from

human tel onerase,” an EL1A gene, seguence ne inthis
order is mqswpapmnsmg Bl prm@gtiebfromf huniaa tvlomrasg@ncﬁﬂeA gm, l&lbglsmgnce

cassette CoupL m @c iH90E oRRF RYhBGrRd iR BE! égf&h B @ Girll ﬁ%{iﬁbé‘

capabl e of regu e %ﬂeoexpr essgra u? ] ene encoding t ﬁm?ﬂgelﬁ{gng

protein i scasstte g@@p@ﬁng t 2E® anceylinga bbehng@rvtpm@md a promoter capable of regulating
the expression of the gene encoding the labeling protein is integrated in E3 region of the viral

15  genome.

3. The reagent according to claim 1 or 2, wherein the reagent is used for in vivo cancer

detection or diagnosis, or for navigation surgery.

20 4. The reagent according to claim 1 or 2, wherein the promoter from human telomerase is
hTERT promoter.

5. The reagent according to claim 1 or 2, wherein the labeling protein is GFP.

25 6. The reagent according to claim 1 or 2, wherein the promoter capable of regulating the
expression of the gene encoding a labeling protein is a cytomegalovirus promoter or h\TERT

promoter.

7. The reagent according to claim 1 or 2, wherein the virus is an adenovirus.

30
8. A cell death-inducing agent, comprising a recombinant virus where a replication cassette
comprising a promoter from human telomerase, an E1A gene, an IRES sequence and an E1B
gene in this order is integrated in E1 region of the viral genome and a cell death-inducing
cassette comprising a gene encoding a protein associated with cell death induction and a

35  promoter capable of regulating the expression of the gene encoding the protein is integrated
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genone. 10 2.. A reagent for cancer diagnosis, conprising a reconbi nant
virus where a replication cassette conprising a pronoter from human
tel onerase, an E1A gene, an | RES sequence and an E1B gene in this order is
integrated in El region of the viral genone and a | abeling cassei8oos
conprising a gene encoding a |l abeling protein and a pronoter capabl e of
regul ating. the expression.of the gene encoding the |abeling proteinis .
i nt egr at edin I3 Egion efthevirgligeneme.vi ral 15 genorme. 3. The reagent according
toclaim1 or 2, wherein the reagent is used for in vivo cancer detection
or di agnosigs, or fgjr rﬁa%gati on sur g@ej;y. éo_ 4.8 T]rlle r ﬁ}gent ?ccor ding to
claim1 or 92, Thiwetlelepthtinducingpgentaccdrdipgntor claiam 81 whesein thgsprometer fpmAuman
pronot er. Fﬂ?ﬂ:ﬂﬂtp ding to claiml or 2, wherein the | abeling
protein iséiGO:I%&&% 6. T era@gggent according to claim1 or 2, wherein the
pronot e} capabl e of regulating the expression of the gene encoding a
| abel i ng pr@t e A ) | olg ta The
reagent acedr drngey G HaTROR AN IO TR, Ghort] HEproBhaBbala v T3,
8. A cell| edldenthiipdigtipmig ablgest pne setneisd ifromie graupcondisting of invhynity-agsosiateda
replicatio : gl;ggr[' ' r tel omerase, an E1A
g_elrcl)e, an I%@%ﬁgé %%(l:seﬁan éﬁbﬁ%éﬂdgﬂﬁg&%ﬁ?(l{c@%g J)té&?i!ais i'ntegrated in El
region of the viral genonme and a cell death-inducing cassette conprising a
ene eneoding . L. ' : . ar .
B oot o cADae o UELE L FRERE WP otk T m OB A b A e
protein i spioieigPAR8d 28 @D7-0006 in E3 region of the viral genonme. 9.
The cell death-inducing agent according to claim@8, wherein the pronoter
fromhuman telonmerase is hTERT pronmoter. 5 10. The cell death-inducing
agent accotdi ngetcsll deathrindicingtagentiageardiag o slaih A0awbereinghe apoptasis-indusing deat h
i nduction jsatishkagf one selected fromthe group consisting of
1 muni ty-assocl ated protein, apoptosis-inducing protein and
tel omslése- associ ated protein. 10 11. The cell death-induci ng agent
accordin Chal 1=l i Ve [ L L S 8.
12 The SelT JuEEh A HORGRL SechRehBIETo Ll 16 HRAF G AL B s it
apopt osi s- PIREIEE AYS.

14. The cell death-inducing agent according to claim 8, wherein the promoter capable of
20 regulating the gene encoding the protein associated with cell death induction is a

cytomegalovirus promoter or hTERT promoter.
15. The cell death-inducing agent according to claim 8, wherein the virus is an adenovirus.
25 16. The cell death-inducing agent according to claim 8, wherein the cell is a cancer cell.

17. A method of detecting cancer cells, comprising infecting cancer cells with the reagent
according to any one of claims 1 and 3 to 6, and detecting the fluorescence emitted by the
cancer cells.

30 |
18. A method of cancer diagnosis, comprising infecting cancer cells with the reagent
according to any one of claims 2 to 6, and detecting the fluorescence emitted by the cancer
cells.

35 19. A method of inducing cell death in a target cell, comprising infecting the target cell
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protein is TRAIL. 15 13. The cell death-induci ng agent according to claim
10, wherein the tel onerase-associated protein is AUS. 14. The cel

deat h-i nduci ng agent according to claim8, wherein the pronoter capabl e of
20 regul ating the gene encoding the protein associated with cell ggesoh
induction is a cytonegal ovirus pronoter or hTERT pronoter. 15. The cel
deat h-i nduci ng agent according to claim8, wherein the virus is.an ..
adenovi rus‘.”lth%'&‘i celd deatyindpeing aggatacsordingie pmipns 96 Alaimsctorl§i ng to cl ai m 8,
wherein the cell is a cancer cell. 17. A nethod of detecting cancer cells,
conprising infecting cancer cells with the reagent according to any one of
clainms 1-and 3 to 6, and detecting the fluorescence emtted by the cancer
cells. 30 18. A nethod of cancer diagnosis, conprising infecting cancer
cells with the reagent according to any one of clains 2 to 6, and
detecting the fluorescence emtted by the cancer cells. 35 19. A nethod of
inducing cell death in a target cell, conprising infecting the target cel
29 (07-0006 wth the cell death-inducing agent according to any one of
clainms 8 to 16. 30
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