New adenovi ruses, nucleic acids coding therefor and
their use The invention is related to adenoviruses
nucl ei ¢ acids coding therefor and use thereo
particular for the manufacture of a ﬂmﬂmmmmﬂmmwmgr t he
treatnment of tunors. A nunbe of the epts
are currently used in the treatnent of twuedis. Apart
from wusing surgery, chenotherapy and radi ot herapy are
predom nant. Al these techniques are, however,

associ ated with consi derable side effects. The use of
repl i cat NG adanavirysse nypkeR apidscodipg theselor grdifFiaase f or
a new platformfor the treatnment of tunors. In
connection therewith a selective intratunor
replication of a viral agent is initiated which

results in u [i.catiaon e infec
The:t [ygation, is, reg}ﬁe é’p?‘%ﬁ%ﬁlﬁﬁesofnufﬁéc %ﬁl?il goc{u&g g%ﬁreatn I‘eﬁ?& use thereof, in
parfi¢ilafoC@k InfanufiStur 6f a medicartiédtifenhe apabichi dfitemosf t he
virus is limted to tunor cells, normal tissue is
spared from replication and thus fromlysis by the
A n¥ifbéS of Eﬁfap%ﬁ‘t% £dridBptd Gl ChrreRRY ¥s& inVihe Hea®edf 6/MRnfIr€ Apart from
subject toclinic trials aimng at tunor |lysis. One
usingy surpte, themetherapyanddediorrany are pagdonguant.(&Hythesg1®yhniques are,
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lysisliof chey ﬁ'rfyctédl atmcsrecrellll At spoeadirpdof ﬂxemh;ssuosadjanéntcmhios celds. As the
repl&%tslglg ?:lée 1t 1 cﬁf:1 th%%lerg? \{sl,aiiglliteg%{):f}grrnoahﬁ% fsgaggr\{% thﬁl?e 1s spared from
replida€i6h and thus ﬁgﬁﬁlys@g?&)&wm@er eby nornal cells are not

harmed. More particularly, the EL1B-55kDa gene product

is involved. in the inhibition of p53, the transport

ForQfe tn’ﬁb g nﬁb@raﬁﬂgal ts?ﬁerﬁé"’hrte%hbjggt B fclin@f ikl %uﬁ’ihgta?fuﬂlor lysis. One

synt hesi s of the hos Re i nhibition of

p53
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of &ilﬁ i p&atbld wathtunt idefiovafal B@of ahlchl iawe al 93| defieidnoy (Rim, D. et al,,
viruses |ike adenovirus. The gene TP 53 is del eted or

Progn gy 84¢i Glinpgngolshy, okt 1998). Wherehy e} sellnaterpot harmed. More
parﬁ&ﬁ’éﬂ}x %he| E1B-BSa8PSeRRofkt 1s il the RRBM RS 5Y Ue t@nsport of

chenot herapy  or Tadiation therapy resulting in an
viral ARV Ayand swischarg o ff of) ther protedn syptheisis of ghe host cell. The inhibition of

p53 occurs via formation of a complex consisting of p53 and the adenoviral encoded E1B-

55kDa protein.and/or a complex consisting of E1B-55kDa and E4orf6. p53, coded by TP53, is

the starting point for a complex regulatory mechanism (Zambetti, G.P. et al., FASEB J. 7,
855-865, 1993), which results, among others, in an efficient inhibition of the cellular
replication of viruses like adenovirus. The gene TP 53 is deleted or mutated in about 50 % of
all human tumors which results in the absence of — desired — apoptosis due to chemotherapy

or radiation therapy resulting in an usually unsuccessful tumor treatment.
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A further concept of tunorlytic adenoviruses is based
on the discovery that if the E1 A protein is present
in a specific deleted formor conprises one or severa
nmut ati ons, which do not affect the binding of Rb/E2F
and/ or pIO7/E2F and/ or pl 30/ 2F, such adenovirus wl |
not induce the entry of the infected cells into the S-
phase and will be capable of replicating in tunor
cells which do not have a functional Rb protein.
A fitdatir teboreat d)ﬁ/tumbi‘igtlcEédknpvmises [ bagyd daethe dBeterg that ifti*eE 1 A protein
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replication in-vivo Rb- negati ve/ nut ated cel

El%ﬁr‘gﬁemTwé%rébbaa‘éCﬁociﬁlqt@Ps 534 bemsmadscudsr thy aseumm@npthptoa functional
Rb Prdteidt! dd QA tohtfid of()fnqgtfvetlQb %gcﬁél'hoéndl Eﬂylr\éﬁ)e tively, would
replication by nmeans o# t he earl pronot er (e f
blogipareefficignipinoiyst wplicatiod ahd QEOIEEFtO(pI)deﬂ an hﬂerﬁemdsrq&lcatlon in vivo
2 2, 11998 further.for
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Cancer Res. 57, 2559-2563, 1997). As descri bed above
the sel ection of a cellular background which is
A Tagthsr &y e emegytie senoyiead sesemyis bewd caphe umefrspwtm Rrbmoters for
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be used if distinct nolecular biological prerequisites
~are realized. This limts the use of such systens to

As dlesdribad tabped, i tRé tselgEtIADSE afcePalat ibaedgddundr KRIcE M| afﬂ;pﬁﬁ)?iate for the
treatment of tunor di seases arises once the patients
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partlcul ar | Yy wel ormo resi stance
may omiw bs usegaf Aisting ynaetuder ibodogiGo pteesymisitenme rPazEdrhis limits the use

of sﬁ‘a'py}istems to distinct patient groups.

A particular problem in the treatment of tumor diseases arises once the patients develop a so-
called multidrug resistance (engl. multidrug resistance (MDR)) which represents a particularly

well studied form of resistance of tumors against cytostatics (Gottesman and Pastan, Annu.



3 Rev. Biochem 62, 385-427, 1993). It is based on
the overexpression of the nenbrane-bound transport
protein P-glycoprotein which belongs to the so-call ed
ABC transporters (Stein, U et al., JBC 276,
28562-69, 2001, J. W jnholds? Novartis Found Synp.,
243, 69-79, 2002). Bargou, R C et al. and (da, Y.
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an E4 protein, prior to a second protein which is

selected fromthe group conprising an El A-protein. In

In a@ﬁst%%};@fjih%%blérﬁ @unfidel Cfiﬁg %Qﬁ\%’nﬂoh ?S Qe aﬁ LSS expressing a

preferably an E1B55kd pr ot el n. a fur
firstgyeyeiai Wil ist dgbectedrfoam phreogroip compasmgém p‘ﬁd& more,m and an E4 protein,
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In a further embodiment the first protein is an E4 protein, preferably an E4orf6 protein.

In a preferred embodiment the first protein is a combination of E1B protem and E4 protein,

preferablv a combination of E1B55kD protein and E4orf6 protein.

In a preferred embodiment the E1A protein is an E1A12S protein .



In a second aspect the probl emunderlying the
invention is solved by an adenovirus, whereby the
adenovirus conprises at |east one nucleic acid coding
for a protein which is selected from the group.
conprising EIB proteins, E4 froteins and EIA proteins,
whereby the at | east one protein is under the contro
of a pronoter which is different fromthe pronoter
controlling the expression of the proteinin a

In awedodd yprecathe poablem sindéryiag ttenbhoghitior i sad¥edtByeansieamidrus, whereby

ect the adenoyirus is an adenoyvirus accordi 0
the RBSiTys SPPRSFAR (oo U e R R A ForIe s Selcied from
the @80 dbHPALin® T 1BNGoALORY pASEIRS bind B8 ASProteBRS Wh&XBBY the at least one
protein is an E1B protein, preferably an E1B55kD _
protejp ét widsr thercopiolafisqapratsr which: ip diffesens Apmathp @eamatprecoatrolling the
t i Nt rotein, preferably an
exméﬁﬁﬁygqgfgggggﬁi?Wnézﬁgﬁgéggﬁgit of the second aspect
the at | east one protein is an EIA protein, preferably
i o o425, 1. kg 0 B S0 L B e B o e
aspeCOSMhdplekén irBfentidrl B protein and E4 protein, preferably
a conbi nation of E1B55kD protein and Ed4orf6 protein.
I n an enbodi nent of the second aspect the at | east one
T . , f . _
I o RS AP 2 S P o i R roftin,preferably
an EABSsIdP prodeid.- E 1 A 12S protein. In a preferred
enbodi nent of the second aspect the at |east one
protein is a conbination of E4 protein and E1 A
In apembedimenpofahe sabhy aspectahbanizhit ohe pfotdrd @& 4rOEppteth, preferably an
B4 agd E.1 Al 2S protein. In an enbodi nrent of the second
“HYBEUFNt he at | east one protein is a combination of
EIB protein, E4 protein and E1A protein, preferably a
conbi nati on_of E1BS55kD protein, E4orf6 protein and E
In an embqdimepy of e second appechhiecilRagh oremrosin isise Eldeprotpin, preferably
an E33R8S brdtdiR. e€xpression of the EIB protein is controlled
by a "pronoter, whereby the pronoter is selected from
the group conprising tunor-specific pronoters,
r - I f.i [ ters, tissue-specific pronoters, .. .
In = 0 BB S TR T PR R TP ot pRAEERS Sombinasion of
E1Bwhertatin yant g4 gaersiay ipfeferaplly oazbibirdasiofli Sff EYRBISKDf pydih ad Edorf6
E 1 B pronoter. In an enbodi nent of the second aspect
Pro¢iie expression of the E4 protein is controlled by a
pronoter, whereby the pronoter is selected fromthe
group conprising tunor-specific
In an embodiment of the second aspect the at least one protein is a combination of E1B

protein and E1A protein, preferably a combination of E1B55kD protein and E1 A12S protein.

In a preferred embodiment of the second aspect the at least one protein is a combination of E4

protein and E1A protein, preferably a combination of E4orf6 protein and E1A12S protein.

-In an embodiment of the second aspect the at least one protein is a combination of E1B
protein, E4 protein and E1A protein, preferably a combination of E1B35kD protein, E4orf6
protein and E1A12S protein. -



pronoters, organ-specific pronoters, tissue-specific
pronoters, heterol ogous pronbters and adenovira
pronoters, whereby the adenoviral pronoter is
different fromthe E4 pronoter. 16. Adenovirus
according to clainms 14 or 155 whereby the adenoviral
pronoter is the E1 A pronoter. 17. Adenovirus

' cl ai 6.t0 16, aracterised in
i ARSAEAR 0 A B BpolThe Qb o SR EABL SR oo by o
promoyten whearby ehe padractebyis tshiecrd offoinethei groap! @edRide Qfhor-specific
the grou copprising tunor-specific pronoters,
PropiELsn OEBRBSPFALEL BFURttiar BSoUeTsBEiae SR ChaseTBlgpey gromoters and
adeMBAAI SoRBEHS WHeRIFD RS eﬁieﬁ@ﬂrﬂ?%’iﬁ’&b{ Ui QPR §ie E1B promoter.
wher eby the adenoviral pronoter is different fromthe
E 1 Apronoter. In a preferred enbodi nent of the
: C [ f expression
In SARRRAGNL e MY PRI BB Boh ofthe B oL B Tofioted by o
prometgu| wherdbbytheyBrdmoten is spleeteér fred therbgrdupesvimpefsirgh eimor-specific
second_aspect.the pronoter cont oIIing thf exPression
Profgetth 8‘gaéf}ie°b’?%i’{e‘1"§°t?r§’ HvHC3BREHS PrOgIoteES hetgralogous promoters and
aderviraDpréfnotars) whidre®i C deREMira0 brdniMer ik HiFferd & ofHO®Y promoter.
aspect the E4 protein, preferably the Edorf6 protein,
and the E1B protein, preferably the ELB55kd protein,
ar t.RE G : :
16, e ifus o Rr RS ol L O R el 1% adE BB promprrfg the Bl
promeigenti on i s sol ved by an adenovirus, whereby the
adenovirus provides YB-1 in the nucleus through at
| east one adenoviral protein or that the provision of
17. YBAHdenovitusexceutding s amyso M@ alingt @tb 16)chargéierdded i @k RN &pression of
th ﬁgnoeral roﬁle(iilg),h wher eb pr%ferably the adenoviral
© % PETHDS CYIOHET Bh PFQmRRiFiE Whreby the promgtes ittsdrciasifrom the group
combhSing Mufdr-85RETet profitferddeRaNispatifid Hrétfordde RN sPscific promoters,
according to the first and/or second aspect of the
heteppleaqust PORPES j286 . adepoviral oRremgtess peberelsh dheradpavinal promoter is
; ' t ' ntion is solved by an adenovirus,
ddﬁ%ﬁgsg%§hﬁ?ﬂépgggﬁ%€irus provi des YB-1 for adenovira
replication through at | east one adenoviral protein

i S.:th gvisign of YB-1 for adenoviral .
I a Bhes R BhBb SR o asBir SerromBlen SURF AP eegupssion of e
El Anfreterbly YB-@fceniadlled ok ban belrgoMiedaly YBatein is different
fromELA In an enbodi nent of the fourth aspect, the
adenovi rus us an adenovirus according to the first

In a pRAFEREd Merﬁ%@é&rse&@drﬁ?&? BePro E)ﬁf {:‘(ﬁ'xt%{l}lﬁ?%e(ﬁé expression of the

invention. In an enbodi ment of the
E14 prateimisghgrdenovirah B2 ddepromiatert protein is a conpl ex of

In an embodiment of the first and second aspect the E4 protein, preferably the E4orf6 protein,
and the E1B protein, preferably the E1B55kd protein, are under the control of the same or a

common promoter.

In a third aspect the problem underlying the invention is solved by an adenovirus, whereby
the adenovirus provides YB-1 in the nucleus through at least one adenoviral protein or that the
provision of YB-1 in the nucleus is mediated through at least one adenoviral protein, whereby

preferably the adenoviral protein is different from E1A.



Edorf6 and E1B55kd. In a fifth aspect the problem
underlying the invention is solved by an adenovirus,
whereby the nucleic acid of the adenovirus conprises
at least one functionally inactive adenoviral region,
whereby the region is sel ectéd fromthe group
‘conprising the E 1 region, the E3 region, the E4
[+QR: ' ' .. In _an enbodi nent ..of
In o Rl O TS (L Byl D GRS it o he i
and/embpredndaptct of thehppedenf inkerasmect the region is the E3
region. In an enbodinent of the fifth aspect the
region is the E4 region. In an enbodi ment of the fifth
In ags@eChspbdiahd Hdblin GAIRNirReHe if@nfdn [s8B1RA. byt d€adERovirus, whereby
region and the E4 region. In a sixth aspecCt the !
the 656‘6'8%% aryides YRy deadengeiral i repliqagor ghippigh [y least one adenoviral

prot&iH EROMEdibSs MBI RYon Bh@%ﬁgﬁgé@&lﬁirﬁo fid Zl?ﬁ Otﬁltouéﬁa’ 3P Yeast one

one expression cassette, the expre
adenpyiralrotein, wbensby swderablyltiaadenoviml progeiniediffaredt fiom E1A.

nucl ei ¢ acid coding for an adenoviral protein, whereby

the adenoviral proteinis an EI|l B protein, preferably

In mamﬁbﬁﬁﬁkﬁfngﬁﬁﬁirm. aspect/ the aﬁbngmmideﬁsvi}ﬁg%c&rﬂﬁ@ to the first
spect  t enpovirus i s an adenovirus according to
an Pﬁgx?W1@?ﬁ”ZWHY§?e§é€§ﬁd”§WBF@Vaﬁwmrd and/ or fourth
and/or fifth aspect of the present invention. In an-
enbodi ment of the sixth aspect the pronoter is
In agjempedigrent ok B thind amd thepfoprtb mepest, .thd adeanvieattmolieineinta winplex of
EaolBSndEXB L @spect the pronoter is selected fromthe
group conprising tunor-specific pronoters,
organ-specific pronoters, tissue-specific pronoters,

er ol pgous rompt er.s and adenovi r al ronot ers,
i Sl B 0B B 88 B e B B G v, ety e
nuclpic @iialt &the hdendvis@Vemiptisas BEeist bhe ARCABLLR iHAGOE %ﬁ(én@tgiﬁal region,
e

the invention is solved by an adenovirus, where |
wherehy thaeigR 1o5irsieddenm the greupssommisingipe E4 semon, shesEbreion, the E4

regihaideBmbiGo X RERSSI ON cassette conprises at |east
one pronoter and a nucleic acid coding for an

adenoviral protein, whereby the adenoviral protein is

4,. t @i, I .E 6 protein. |
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different fromthe E4 pronoter. In an enbodi nent of
the, s vent? S romot.er. i.s selected fromthe
|

aspect the
In an prpbOdIEHLRf the ‘ﬂ@h astpﬁﬁﬁ?‘??ﬁlé’@i‘? the Egrte@ter s,
: organ-specific pronoters, tissue-specific pronoters,
het er gl ogous ronoters and adenoviral pronoters,
In an\prabedigrentipd ﬂl?o&%%ﬁpﬁ‘élth?)fe@mﬂ%ﬁlg Edrregighf f erent from
t he
In an embodiment of the fifth aspect the region comprises the El region, the E3 region and

the E4 region.

In a sixth aspect the problem underlying the invention is solved by an adenovirus, whereby
the adenovirus comprises at least one expression cassette, whereby the expression cassette
comprises at least one promoter and a nucleic acid coding for an adenoviral protein, whereby

the adenoviral protein is an E1B protein, preferably an E1B55kD protein.



E4 pronoter. In an enbodi nent of the seventh aspect
the pronoter is the E 1 A pronpter. In an eighth
aspect the problemunderlying the invention is solved
by an adenovirus, whereby the adenovirus conprises at
| east one expreSS|on cassett €, whereby the expression
cassette conprises at |east one pronmoter and a
[ 0 g denovi r al ot ei n, reb
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aspect, the adenovirus is an adenovirus according to
the first and/or second and/or third and/or fourth
In a8 Rehbodinfenf étheBis{odspsdt M promeicp s SAMeAt ﬂﬂoxﬁmltB onldi&.
present invention. In an enbodi nent of the eight
aspect the pronoter is different fromthe E1 A
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prodB o 51 BREisH i, PLRESte, Mo 6 WORO st L fgereny grom the E1B
momaﬁtor second and/or third and/or fourth and/or fifth
and/or sixth and/or seventh and/or eighth aspect the
adenovi rus conprises a nucleic acid, whereby the
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the giedovigpl prateiB-dn E4 prorie rpréfb@bmtg%kféqfrote@. pronoter,
whereby the pronoter is YB-1 dependent and YB-1
controll ed, respectively. In an enbodi nent of the
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of the expression cassette conprising a nucleic acid

coding for an ElA protein, preferably a nucleic acid

In aﬁ‘émbegln{eﬂf oftheBevenfh Igec Qtp%rﬂoteﬂ i3 s gctg{irt?% H)[e nkgetgo%_%)mprlsmg

the ei ghth aspect the nu eic acrd
tumey-gpeeiiiin premotsesp aram@oechﬁo nmrdtlheielrsu nksaespmﬁd poatbitery, hiddérologous

n In an enbodi nent 0
pronffiet ahd LGN B o R P Siegiencdef Bemasis i Rl from the
E4 mamotecodi ng for the E4 protein, preferably the Edorf6 '

protein, and the nucleic acid coding for the E1 B
protein, preferably the EIB55kD protein, are

In af ORbSUiMBAL df ThedddvEtR a§ee! BB pFATSEL L the PADES LM ter,
preferably the two codi ng sequences are separ at ed

t hrough an | RES sequence.

In an eighth aspect the problem underlying the invention is solved by an adenovirus, whereby
the adenovirus comprises at least one expression cassette, whereby the expression cassette
comprises at least one promoter and a nucleic acid coding for an adenoviral protein, whereby

the adenoviral protein is an E1A protein, preferably an E1A12S protein.
In an embodiment of the eighth aspect, the adenovirus is an adenovirus according to the first
and/or second and/or third and/or fourth and/or fifth and/or sixth and/or seventh aspect of the

present invention.

‘In an embodiment of the eighth aspect the promoter is different from the E1A promoter.



In a preferred enbodi nent of the eighth aspect the
pronoter of the expression cassette is selected from
the group conprising tunor-specific pronoters,
organ-specific pronoters, tissue-specific pronoters,
het er ol ogous pronoters and adlenoviral pronoters,
whereby the adenoviral pronoters are different from
the E4 pronoter and different fromthe E 1 B
pronoter, preferably different fromthe w |l dtype E4
In apremhoﬂ'enmnanﬂ th‘éi éi@lﬁ'h espect rhenpioh®teni ik délyq@ed fremlthB group comprising
an _enbodi nent of the first and/or

t“m‘g‘esé’S‘Hg‘C d’r’i‘&‘PBtFrst RTS2R SBFRIO PrIBRIF Sh UsHarsBreiq PRORROfigy sterologous
prorfdt¥is And alchoOral pRMBAER. and/ or ei ghth aspect the
adenovirus conprises an expression cassette
conprising a pronoter and a nucleic acid sequence,
In aﬂ\ﬁﬁﬁ&g%eﬁm tWﬁgs?&ﬁf&%E&nﬁ%ﬂw ﬁ’ﬁlb ahd/or %Lﬁ&lt zﬁlqurrf%pand/or sixth
t he group conprising aptaners, ozynes, aptazy
and/anséweitsandim| @ghth espeah the sdeRNAirus norapnsesr‘laad:clmnhcxdf whereby the
nuclthe fh;at fh@/o second and/or third and/or fourth
5ﬁ&fgr° PR gh /or sixth and/or seventh and/or
ei ght h aspect the adenovirus conprises an expression
cassetie conprising. %ﬁgronnter and a nucleic acid

In a pederasrbembaimenitey thadehin @sract theiusleierfik reding for Y B-1 is under the
contﬁﬁ dir R Qr(ﬂﬁ'&&e 'vsfl:xel%ﬁi' the pHYRLRPY JrbRraBUChED FE 18& Bg)nﬁﬁg'es

for a nolecule which'is selected from roup
conpri sing peptides, polypeptides, proteins,
' I_NeS... ant. and antib f nts. .ln.an
In ot sp R EpnE  BIY dcBR S e BT b oo of
a prancten wheceby tie Eroshbter 1szBtli'de‘@Edddm aisd XBH coandll€ed, respectively.
seventh and/ or eighth aspect the adenovirus conprises
an expression cassette, whereby the expression
In aBa&BRIdiReRONPe SEshtR RBpIRhemueRt acidUeHRLCloACYBL] is part of the
sequence, whereby the nucleic acid seqguence is
eXPIESN QUL GASIE I (COTRPHHBE 8 PBEIpicESifhading i ap SR (g Psin, Repferhly a nucleic
acid 8888 for SN OH G HEBFS. Protease inhibitors, tunor
suppressor genes, cytokines and angi ogenesi s
inhibitors. In an enbodi nent of the first and/or
e n thi.ord. and/qr.fourth and/or.fif.th r .
In a§1 gxﬁﬁ du% %4 of thseec\alxégtphasg 3/ télre Iél.llc gle [acl SE)Odé? tf?{ethe E{R protein is
sepaaai&hﬁrvmrths_nmcﬁelaact‘lé cadihg &ar&tBadm;gh ARIERES $eq@éhce.
~ enbodi nent of the first and/or second and/or third
and/or fourth and/or fifth and/or sixth and/or

In af 88HdikheANSH BE siRiHHNdIbr 3SRBEH add)r é‘%ﬁﬂ@éﬁeEMﬁe h§cl@i@ acid coding for
adenovirus nmutant. In an enbodi the first

the Erhppogsin.ssefersbilyhel Eéerfe pioiein.cand/the nyaleie a¢id apding forfthe ERB protein,
prefgrggllx%e Bl ﬁtjng ?xrb(?%u? faré S&ﬁﬁggﬁ! ?Hg?({e %%prgs'sggtcgssg‘ég Werébl}epreferably

enovirus 1 s I’cat ron
the two coding sequences are separated through an IRES sequence.

In a preferred embodiment of the eighth aspect the promoter of the expression cassette is
selected from the group comprising tumor-specific promoters, organ-specific promoters,
tissue-specific promoters, heterologous promoters and adenoviral promoters, whereby the
adenoviral promoters are different from the E4 promoter and different from the E1B
promoter, preferably different from the wildtype E4 promoter and different from the wildtype

E1B promoter.



In an enmbodi ment of the first and/or second and/ or
third and/or fourth and/or fifth and/or sixth and/or
seventh and/or eighth aspect the adenovirus is capable
of replicating in cells conprising deregul ated YB-I

or having YB-1 in the nucleud. 10 In an enbodi nent of
the first and/or second and/or third and/or fourth

I TR T R A ——

and/lon d&}:penhi ezntd/a:rf eighth agmct thy cadenovifusaborgpieeli 4/ RkpREsion cassette
e first and/or, second and/or third and/or fourth

Coma?ﬁa‘f‘% @ PIOFOIFT A0/ bRULT IR 61 s6queRse. YBGTRY KheAdrlee acid sequence is
seleCled o @8 RRGHD dohPriside APMInIeHS BRI A0hpE AR Affis G molekules and
A 13 S protein and/or the adenOV|rus does no
Rﬁénprlse any nucleic acid coding for a E1A138 pr ot ei n.
In a ninth aspect the problem underlying the invention
is solved by a nucleic acid coding for an adenovirus
In ap embodimegt efchafisst add/oteecasiadi@ tinkarddiorebgdlt and/drififth and/or sixth

ent h p t he. probl e nder | Ln the invention is

a“d}é’& %?V%f%@ ‘"@5 1] F‘éa{f’i ?Pegﬂbb‘% rfde ‘ﬂ‘b‘?i CQTRRJISES rAfic [EBPIgssion  cassette
comEibidlg &C;ﬁ&lhdteﬂ gnd @ nlubleicndoid BeSRRS wheRdy "i‘hé"Hﬁ‘dlﬁ& %cxﬁcs'eﬁiuence is a

of a helper virus, whereby the nucleic acid
codipg I“B%‘FIC\PFldu whesshy thequigleiacid podes ffer agnolepide @%hpﬁhes s¢lcmed from the
r e u r
erof SoRplfe SRPUUET JRPTRPIIG FAERET dhelihR. Aiodics Afa antivoay
fragggpect the adenovirus or the nucleic acid coding

therefor is lacking the expression cassette conprised

by the hel per virus. In an el eventh aspect the problem
In ag amibodiyiengoﬂthceﬂisnmmﬂ setoridsand@r Viefll 41/c2 fNeE B1d/or fifth and/or sixth

acid according to the ninth

and/: géo ﬂ?l g/ 1 Etlfl el ct:
QE s Erth 2RdyPp Fielthyaspect therddgnoarys CamPHESs 3P GRPI§SHQR ¢aseette, whereby
the egftfionasfiedie. cdnipritds ANHREIJIENEndOh ﬁu:aﬁlc: bﬁﬁe{é?&ﬁ@é P&filreby the

the vector is an expressi on vect or
nuclgicpacid SEHRENEE dbIselartan deam yiha ggrovre comprsing apoptiosis Soduaiy genes,

d
prodd¥g %@n«% 3)?&¥és'é uﬁlhf%l];tlors GOHBE 'soéﬁgstsgp §?‘qﬁ§n%§n§§ ngs and angiogenesis

accord to any of aspects

HﬁHWUUSelc acid accordlng to the ninth aspect and/or a
replication systemaccording to the tenth aspect
and/or a vector according to the eleventh aspect. In

In amanbdsﬂlmdhﬁﬂfnlﬁe fifst ddieortse&Inldtand@s Bt antifoe &8t anldfor & fth and/or sixth

eucar el referably an animal cell, nore
and/gy %?“8 BP 0%1615%‘#&&?% © @denoviryy is 2 TRcomb AT adenepirus.
enbodi nrent of the twel fth aspect the nannallan cell is

a cell selected fromthe
In an embodiment of the first and/or second and/or third and/or fourth and/or fifth and/or sixth

and/or seventh and/or eighth aspect the adenovirus is an adenovirus mutant.

-In an embodiment of the first and/or .second and/or third and/or fourth and/or fifth and/or sixth

and/or seventh and/or eighth aspect the adenovirus is replication deficient.

In an embodiment of the first and/or second and/or third and/or fourth and/or fifth and/or sixth
and/or seventh and/or eighth -aspect the adenovirus is capable of replicating in cells

comprising deregulated YB-1 or having YB-1 in the nucleus.



group conprising cells of mce, rats, guinea pigs,

pi gs, sheep, goats, cattle, horses, dogs, cats and
human beings. In a thirteenth aspect the problem
underlying the invention is solved by an organi sm
preferably a manmmal organis conpri sing an adenovirus
according to aspect one to eighth, a nucleic acid

In aB€&BbAHRE: §1Qnt h?st,%@Bpse@w&fd/orghiﬁﬁﬁld/&r%hﬁpar’?’d%n?r:]fgiﬂ abnd/or sixth

according to the tenth aspect, vect or accor
andfop sevendirank/ca sighth aspectathe etlls eomtaim AP it chet heleuwviridepdndent of the
Ce“??agct, whereby the organismis preferably sel ected
om the group conprising mce, rats, guinea pigs,
pi gs, sheep, goats, cattle, horses, dogs and cats. In
a fourteenth aspect the problem under|ying the _
In ot BRGinBA 4:anE B B b e i T SR o fBSrgy sy ith andior sxth
andRE GOVedilnghdl e’a}@hfthcafépéch%eaﬁ%ﬁs&iﬁ;soc[b%s t8t ‘éérﬁ{)‘ﬁé%’an? E1A13S protein
nucl eic acid according to the ninth aspect, a
and/jop fieiadenavishs dgestnofirepplitediny guelsictahid codimgommBeat3S motein.
vector according to the eighth aspect, or a cel
according to the twelfth aspect, for replication of an
In agushespecuthe ppotdérmnambityying tre invenvioh iosoteqd b ahu@eic @tidadding for
anagggqovirus..lnta fifteenth qigect.hhe probl em
AR A HG At 4 SAIEATPSS U611 &by t he use of an
adenovirus according to any of aspects one to eighth,

a_nycleic acid according to the ninth aspect, a
In & ot @sRerl thes Prablsm awderlinmdhe dnvengon dntshlvad dwcteplieation system
B6hO% RERRY LHiddcdoPuihd fy Ble Y il :
comgccoggi_ ng to ‘tlhect vvelfl%]t%h gg?)ﬁégtaﬁ%?%%%%rﬁg%ﬁf%é ?Jfraeh%lf’ ST VIS,
whembyémm%q'ur aaid of theditlpeniiinys doorprises anietor marenfitha ekpresionf cassettes
NOVi . In a sixteenth aspect .the probl em
Ofﬂ%nrbger %3%8%&;6 ﬁ%“% E"vaé’ﬁ{t‘%f(x%‘he E}SBGC%?Q)%B ‘Bt he use of an
adenovirus according to any of aspects one to eight, a
nucl.ei.c acid according to the ninth - aspect, a ) )
In = SETRRPE AT POl SPESIET AGIOBRE" Heriie e pad eodige therefor i
lackit@hOExpa&rcioh @hdtgttd Corhpde@bgMeheiRSREES. OF a cell
according to any the twelfth aspect for the expression
of genes, preferably of genes which pronote cel
In ah ¥RUéhth BpREEREBlobIdnE | | 15z isi
! repli cat ipon, a?oﬁ6 or g}?%elrwg{ éﬂgﬁvﬁg%g g%@\gugdré)f 2 Fedratomprising 2
nucleig|dcid aospmiing 1o the néthasheneaid/@fa tephcsiontsgatainhacasiidgtio the tenth
ase%pe expressed genes are transgenes as discl osed
Pherein. 12 In a seventeenth aspect the problem
underlying the invention is solved by the use of an
adenoyirus accarding to any of aspects one to eight, a
In a5, 7B Podirme Rt gt dhe.clevsnil 3HCY dhe: YREIORISANEXPERSOR tecter.
replication systemaccording to the tenth aspect, a

vector according to the eighth
In a twelfth aspect the problem underlying the invention is solved by an adenovirus ell

comprising an adenovirus according to any of aspects one to eight and/or a nucleic acid
according to the ninth aspect and/or a replication system according to the tenth aspect and/or a

vector according to the eleventh aspect.

In an embodiment of the twelfth aspect the cell is a eucaryotic cell, preferably an animal cell,

more preferably a mammalian cell.



aspect, or a cell according to the twelfth aspect for

the manufacture of a nmedicanent. In an enbodi nent of

the fourteenth to the seventeenth aspect the cell in

whi ch the adenovirus replicates, has YB-1 in its

nucl eus, preferably has YB-1lln its nucl eus

i ndependent of the cell <cycle. In an enbodi nent of
Ina vﬁgfeﬁ&? % g&{‘ rté%%tf/o&rt%é] tewe‘r?igl'\g er}‘)tec gé Qla%%x%g t%lgls a cell seleaed from the
groﬁkec(ﬂgprisatge&lWBf ticd, Ifatargu&ﬁ&bq»ﬁigs[‘rpﬂgt shtep, adatbisattR] héb&, dogs, cats

event eenth aspect the nedicanent is for the treatnent

and lumap GEBEs-di seases. In a preferred embodi nent of the

use of the seventeenth aspect the tunor disease is

sel ected fromthe group conprising nalignant
In githisigeh aspentcthe pr@&ﬁr@e\dn@irlymsé@ mventiomisr solvddnbaren organism,

e

e SEL ARy B OBl SRAEIHESOLBARIEE e L1t i
nuciednacidhdcdrdimgtol theainth @pektrerephcation spstan atctbrding to the tenth aspect, a

v PEROHER e DR 250 ML SRLET S, REREELRE: crty o

orgdrtiéin N Grefer@blyPscddctidabm ih@VQOLY;B'cémbﬂs&ﬁ'Qm@é'clla@sU%umea pigs, pigs,
i ndependent of the cell cycle. I'n an embodi nent

shegmh gogis carile, hafeesseres #pd ¥ aspect at | east a part of
the cells formng the tunor conprises deregul at ed
YB-1. In an enbodi nent of the use of the seventeenth

In as"pemenﬁat aspecisthe prpbiem mfdetlhmgc&bliavefrmipm ingsotVIeé byt thepuse of an -

sefiyfro; 8RRk 1l Sulrah PR ot Bt ar EERY S Rior g o e nine

aspédﬁ,e? e@ihbm&nos‘vmelﬂgaddommg Withe tBAYiCasPedt,of vedt@aRording to the eighth
refrera a multi r i stance agai nst

asp%%aqrﬁa?gt%/qce%@mg;ﬂoa ?|tv%1%ﬁ§§a?% stor eplicatipnepfizneadenqigps, preferably

for BIWIRE keptibhtidf oftaR@deteRirgd. t he seventeenth aspect the
resistance is a nultiple resistance. In an enbodi nent

of the use of the seventeenth aspect the resistance is

In Q or t E&t f?gnyﬂbbleﬁxgﬁﬂcﬁé})/ll ﬁ{eefxﬁ%}x%oncy Qb 'bfgtrk]le use of an

si st ance caus iIrradia
adehwllalﬂ aechdnhgrtemny@tf abpeetsuse tofeigile aseméﬂt acidtdecardingcto the ninth
he_ pati ent whi ch..th di cgnent is intended, .
aspicho PRGBS R AT RyBe T di PR YoRE GBrording g the cight
asp€tt| bs aacelldesordiledo ithe el fiiaddpedtSfor @D esinRRESe @F dnh&denovirus,

se according to_the seventeenth aspect of the present
preﬁu m% f[%ir ghwtro gr’nanufacture of an adenovirus. P P

In a sixteenth aspect the problem underlying the invention is solved by the use of an
adenovirus according to any of aspects one to eight, a nucleic acid according to the ninth
aspect, a replication system according to the tenth aspect, a vector according to the eighth
aspect, or a cell according to any the twelfth aspect for the expression of genes, preferably of
genes which promote cell lysis, preferably cell lysis during adenoviral replication, and/or are

promoting adenoviral mediated cell lysis.

In an embodiment of the sixteenth aspect the expressed genes are transgenes as disclosed

herein.



In an enbodi nent of the use of the seventeenth aspect
t he nmedi canent conprises at |east one further -
pharmaceutically active agent. In an enbodi ment of the
use of the seventeenth aspect the nedicanent is
adm ni stered together with &further pharmaceutically
active agent or is intended therefor. In an enbodi nent
of the use of the s Yenteenth aspect the further
In %ﬁ%‘iﬁﬁ&&%‘ﬁﬁse%ﬂtlt[)]e sEHR undgRnpe | 1he dertated FaluA brghe use of an
adeS6VRHR 22 ORIk Stb Ny OFtRKERESne MR LR APRRIEL 388 Gaccording to the ninth
i nhibitors, angiogenesis inhibitors, cytostatics,
aspeQfr dEFPHEatiAnNYS M pleorling tes thengnibedspeatye Vectpminichiding & the eighth
' t f et h _aspect
osP e T e g e R 88 o B pR RN AR R AL
irradiation. In a preferred enbodi nent of the use of
t he ,.sevent eent h aspect the radiatjon is, adnjnistered ,
In e BR, PE B S0 BRRR P s Be i ebertin e st tadenovirus
repl@fatds ifas WS- 104 its hAcle@y rif&ablyhad SR Ctin ithBud&ls!in@¥pehdi&it of the cell
organismto be treated is subject to a neasure,
cyelgher eby the measure is selected fromthe group
conprising irradiation, admnistration of cytostatics
and hypertherma. In an enbodi mrent of the use of the
In ag ewdbotimesnt hf ths fewteenthago teasverte¢nsh agpptti thelcdlbimabhiyh dre adenovirus
re Hc.éé?etser{)irﬁ:aysl Qldereldﬁ técﬁ@[] enbodi nent of the use of the
PSEvEnt Senth asﬁ%g% I'rradiation uses hi gh- ener gy
radi ati on, preferably uses any irradiation as used in
t he treatmept of hgnnr di seases. In an eighteenth
In agSmboflimeng OB%MS% tRdeYIEeAth aRectithp BeAIFBReTt &5 6 thectgeatment of
tumbYdikéil8eqise of an adenovirus according to any of the
aspects one to-eight, a nucleic acid according to the
ninth aspect, a replication systemaccording to the
t : rdi event h,. :
In & EOkBed eAB6Lmdy YPEE The BF B/ FLafeck Lobfe REUBRY dcpag s seleced
from the grawpudomprisirg rodlignantetiseasevpcdncén tanchradisehses ahdeuihoref
tunor di seases, characterised in that the tunor
di sease is selected fromthe group conprising breast
In ah ADOEIMENOBLhE WEPE Sthe §%htcefithtddpadk the tiMbRSkd &¥cted from the group
tunprs, gall-bl adder tunors, _ pancreas tunors, |iver
Comtpt‘]‘ﬁﬁllgéf’h%’ BeRsyolidy gtignangand Penigmers. ovar i an t umor s,
skin tunors, tunors of cutaneous appendages,. head
and neck cancer, uterine tunors, synovial tunors,
In angryhpgermentiof e use ofetbo pereagteshtht aspeqtsit ldastnaypart of threotusyor forming

o PHES PR BB SLALABU N0 18 OF, B g e c

cyclen any of the preceding clains.

In an embodiment of the use of the seventeenth aspect at least a part of the cells forming the

tumor comprises deregulated YB-1.

In an embodiment of the use of the seventeenth aspect at least a part of the cells forming the

tumor are Rb positive or Rb negative.

In an embodiment of the use of the seventeenth aspect at least a part of the cells forming the
tumor have a resistance, preferably a multiple resistance against pharmaceutically active

agents.



In a nineteenth aspect the probl emunderlying the
invention is solved by the use of an adenovirus
according to any of the aspects one to eight, a
nucl eic acid according to the ninth aspect, a
replication systemaccordinglio the tenth aspect, a
vector according to the eleventh aspect, or a cel
according to the twelfth aspect for the nmanufacture of
medi canment for the -‘treatnent of tunor diseases,
In ApRIE@RY dnitedinkiielof e Gdel dfCthBIsevaRtRhthl &péct Rﬁ@ﬂeats%ce is a multiple
which is specific for the tunor for mﬁlch t he
resig@ficcanent is used. In a twentieth aspect the problem
underlying the invention is solved by a pharmaceutica
conposi tion conprising an adenovirus according to any
In a5f embedimeneafttbe mse of theejeybmteensh aspekeihe resistanteais agaidstnanti-tumor

L S S e e

aspect or a ceII accordlng to the twel fth aspect and

t|o al | ceutlcally acceptable carrier. The
eé‘gf’gté‘%& dhoSaveERieenih atness th‘“g Pt fos V‘ﬂ‘\d@stéﬁ fnedicament is

mtel'xﬂ'éh'3 @Bx‘nﬁﬁ'ses B%'Mrhlﬁylo@%ws WResS8y &% ceﬂ?%rdehﬁ g H&crlbed in the various
connection W th aSpects one to ei e prese
embagiraents ofthe nyecaceprdngrte thersewenteenth mm |oﬁtkas>rgaeoupvdnuon
adenovi ruses, and the adenoviruses having a
transactivating oncogene protein such as, for
In aaml’qold'enénEbf the usedf the stévensenthekpict d@ haliduiedt Borapikes at least one
fhn? i cul arkylabove as to be used in accordance with
HPIAPRAEHica|lY, 64REAFMt are al so referred to herein as
group Il adenoviruses. Goup | adenoviruses and group

I adenOV|ruses are also collectively referred to 15
In- 416 pePAdigent gk sy Peugb sheopevaaenmli aspese she arasiicdimegt isoadministered

togétﬁ@ WilVERHhO PHFmYde (NSRS REHLIMhNG 1%191ténlagd tHePREGNT 1 on.

The present invention i§ based on the surprising
finding that the reversal of the expression sequence

f r gl S an effi t . "
In ¥ o AR S EREBE BRCHYD ey Rlbef b FoGR: mrgmacgpticaly acive
agentnﬁse ckekdteby froime thmlegmxp rda»mpnwlgh cyte@aésd in@tallBfroteinase inhibitors,
chronol.ogj cal | y changed expressi.on of the adenoviral
one B P KIS BAR SPSNE ks bRt 2BheelheHeIe IBhibiors,
protein and an E4 protein which are also referred to

her ei n, |nd|V|duaII¥ or collectively, as the first
In agegthoimenpaf B use ef he,spyasterath g9pecs the medicarmend igladministered prior,

dunB%%&Qﬁ&anﬂ%E%fcond protein is selected fromthe group
conpri si ng | A proteins. This expression sequence

which is reversed conpared to w | dtype adenoviruses

where fir St 42N rote and nly subse
i gl iR Btn oo P s v eri i Rpra dtb i i gdministered
for the plurfos@oSedatifg b @indract ors are acti vat ed, for exanple
transported, into the nucleus of the infected cel
and i nfluence the further replication activity or

In a8 @RbO@ImnhSf B0 of the seventeenth aspect the cell or the organism to be treated is
subject to a measure, whereby the measure is selected from the group comprising irradiation,

administration of cytostatics and hyperthermia.

In an embodiment of the use of the seventeenth aspect the measure is applied locally or

systemically.



there. The kinetics of the adenoviral transcripts in
wi |-dt ype adenoviruses are, for exanple, described in
Genn G M and Ricciardi R P. Virus Research 1988,
9, 73-91, who report that: in the wildtype the E1 A
transcripts, i. e. the E1 Al42 S transcript and the E
1 A 13 S transcript, are wusually detectable prior to
I é(fnscrl ts and }ranslatlon pr odu %
n *Fbg’b‘ QmGRY 91 the e Bt Shry ScvenissmR . aspectt the ipadialion ugsashigh-energy
radibfiéh, Brefer @19 udshinly SrradiMibrAdsSBedBY 18 BredttheHESRLAbr &1§ea§‘é§t
indicated to the contrary, preferably the E1B-55k
protein. In the present case, the E4 protein is, and

o 8 S008I ol e RIS 1050 b e e of

adeprvamie nccorcbag@,o anyhef tEb Asmv:tstme no-eght, andicklicacid easaerdmg to the ninth

aspeQ:? n.aEreR 1(&%1&5%}%& rlxdtnag!r‘(% l}laeh egﬁn zgpictrAg rb/¥(8? ?Cﬁo a:c:gbtloythe eleventh

aspcdﬁ‘,&ﬁ ral datt dlchcﬁﬂﬁllgrtoltlib SMie adpeanforithd mbeadturk ofa medicament for the
nodlf ed agenOV|ruses It is within the present

treafrpgRg ﬁ fugIer dipsesee.fdatacteripedindhalithe tumer gisepsedtipelected em the group
cordphi8inE. bileaﬁ t@n%oé BERE @idrs, iQRintb %Bﬂegtﬁﬁ?gnﬁc??% fﬂ Egdder tumors,

principle. ch substitdted EI'A proteins an
pangreest BIMesS, llweeswew; Ysingy wemersabmun twehesy evhrian thmpesi wkin tumors,

tumglsﬁ gf %utﬁeggg ggﬁerrln é;ed ea%‘i %clklpéaglt eerI y‘telr{ﬁgstg{ené%:smvss?élwal tumors,
laryngﬁal tunttirs atesabhhgedl lnemere Nlirigaialy turrofs tpedwtht® turhdie, préfedably one of the
protein may he used whi

12. S protein al so an ch
precifios RSk ghoeats o HAREITNICS 8 aficabed foany of the preceding
claiganpl e, descri bed by D ckopp A, Esche H, Swart G

Seeber S, Kirch HC, Opalka B.. Cancer Cene Ther.

2000, Jul;7(7):1043-50. Further derivatives of E1 A

In é’hﬁfe@bﬂﬁ'asb&t ﬂ@rp{;'bﬁ%aﬁncﬁfl ﬁxggtgg:]ﬁ‘%%ﬁo?;igtsg;\feéd B the use of an -

used /or as referred to s
adenpiras a¢q0§dm&tos@yscnfdhe psretteions tmkmghh aaneletagrabheonfing to the ninth

sspdef SAPLAHR sl B S Riraing o S P el Hor ARG b gl clevents
aspdcB\6 Ga éeﬂrmor‘ﬂlr@w e n*)velfthﬁasp&ﬂﬂbﬂ ﬂﬁrmwdf&tﬁurEBfﬁﬁ&ﬁ&kﬂ&nt for the

HPV E7 d bed I an.S. et al., Proc.
b o R LGRS, RS o Mgt '3 oy which s

spedMid fUr Fhelti@oPfR SR ﬂh@‘{r?emc'a%ntt iBateqderi vatives -of
Edorf6 and E1B55k may be used, whereby the term

Edorf 6 and E1B55k, as used hereln conprises such

In aggzgég}ﬁ?tg ﬁé‘ct tgﬂz) bYe%ré tu\ﬁa%ljl})'iﬁg i ?*xv\}tnt% gs)é%)r@e&ﬂy a_l;glarmaceutlcal

con@@gﬂlemeﬁﬁpnsu@m actbnoﬁruseicc@‘dm,g td anpbf Weraspegyori2(0 kight, a nucleic

.15 999- It is wthin the present |nvent|on hat
ccidoordipgad I pipi aspecti s Splealigh SPRT Aot iR S heitenth aspect, a vector
accditiap @b fthe Eleveritiatpeal) oE4 @104c@bidlirigStotHhl rﬁ%%dasﬂédt%dtdfmonally a
' an E 1 Aprotein, or that both an E 1 B protein and

th@¥maHFBH§?%fa@éké%ﬁﬁéssed prior to the E1A protein,
each as descri bed above.

The above disclosed adenovirus according to the present invention, particularly those as
described in connection with aspects one to eight of the present invention, are also referred to
herein as group I adenoviruses, and the adenoviruses having a transactivating oncogene
protein such as, for example, E1A, and/or those réferred to herein and particularly above, as to
be used in accordance with the present invention, are also referred to herein as group II

adenoviruses. Group I adenoviruses and group II adenoviruses are also collectively referred to



An adenovirus designed in such a way is capabl e of
replicating at a particularly high I evel upon
infection of a cell which expresses YB-1 in the
nucl eus, preferably expresses Y13-1 in the nucl eus
i ndependent fromthe cell cytde, or which conprises
deregulated YB-1, preferably in the cytoplasm
nerelh & B n it Rl FosBEAHbng e um Bt esctruses aéddraing to the
invenoiosi sting of El B protein and/or E4 protein and
i ndi vi dual ones of these two proteins, respectively,
i s/are capable of transporting deregulated YB-1 into
Thet ft€sent &lve i 15%5@ HR 1@y sdrﬁﬁﬁﬁg ﬁﬁ@ﬂ?tﬁlﬁ tH% dvdishi 8¢ {h?gexpressxon
adenoviral replication there under the in uence
sequenee pf adegopiraltgshes eadlson apefheionteieplidagpm gndanpmcemﬁyemh the lysis of
the pé’li fﬁrfectte(d ﬁl)htg gdéno’%‘%rgé 3&’%& 1%1 t((:)etHe gl&rf){l@g%lg%ly #)S_P%id expression of
the Y&nbvmﬂygenas pﬁiﬁsui:lat bxﬁﬁhd?.srleltﬁ beiput opantEIB bﬂﬁelﬂﬁhd‘gn E4 protein
the E2- ter, fflc ently replicate.
whigh, 5 751% &%ﬁf{% hezgip. yindi &%‘P{éﬁé 8T 6ilestivedn ) theﬁp%t Srtif, which are
expﬁ@%ﬂ(}ﬁloafb zE§ecBﬁd3f31%|té'in U THeSse 84 l:ﬁléte;nhg s&@tﬁ&ﬁﬁ@mzﬁe group comprising
observed in wldtype going along with initia
Elfoprgtednss T egprepsian feqpense afhich isneverssd spmpared t(ewﬁdfdpﬂedﬂnowruses
wherd irst F-anlEﬁA r@t%f?l' Shd Sni %ugseétuéltgfr t%:eﬁl% Myte(in ang annE4 protein are

part I cul ar onger t ansa
expresseds amures ahatrtgprlscﬂlgtlmdaaoxsemy abm\mtdds cﬂoxeeoiaﬁipie triy@pbridd, into the

LOLE a rotei Preferably, .this
ucRpERELS A5 ER 51 260 RS e Forideicatol ity or santol the same
theref Thee kidbfics' @it Gabndvival Bascipfsfih GliRRYpel KlenSARMELare, for example,
eplication in cells which do not have YB-1 in the

desq g#ére@ﬁenpt GiM. prdRisriapdi R FatVirup Kesqardntogs: ?,v7azt5?lonvh0 report that
in tHORZPRYE th@thrdn@c&;ﬁL liSe. W €1 AR t%tscrg?\éﬁd %@ﬁAIESEﬂﬁscrlpt are

nucl ets i ndependent fromthe cel e or
usuglyt deiepjablel prietyiol te deany@ipts amlrartsbation rpeqdlmlserqsp®seciy Edorf6 and
E1B g@}éﬁlglf/th? rse'sel?hst QQ&eﬁ{e %ﬁ gt }%?te?ngfsf Ig.rtdz %lgﬁhgr&rdqh régner:na} ngt indicated to
the gantiaig Lpt&fcx’aylyehé E¢BérSkDrm¢5mer In theipresemtraasd, SrSEaprotedd sl and also

a nucleic.acid ,.which codes for ot ei ere t he
nerely QY Gl LG i PR el PATipiatel g e present
casep tHet Il A protdid i bAd elsd Serditin FlendalPif bEindRard b thi %Bntﬁlry preferably
#@ﬁé one protejn thereof is under the control of

REPIEATCHh &n 1Ay Bksin 2y fesaiibadengptio Fcemearewith the E1A-

mo3 Q& sRhsvikies expression of the respective protein in
a W | dt ype adenovirus. Such replication is

particularly efficient and wusually results in tunor
YB-1 i.n _the nu

It 1s|v¥1?f}1§ tljl %rgge%lg\l/nevegwl J.Pats the ﬁz‘ RQEi PF‘iﬁ‘&‘élﬁ%%‘a%ﬁF %]fA12$ protein

mayt be mlsthtu'e;i cine pnﬁdfxpien Susts subfitute@ | KA GR6%RINs Séhd E1A12S proteins,
der equl at in particular conprise deregulated

TESPRBIVED, AT H&° E?} rbﬁ‘d Bdrrempn El AagosmeanddaliAl 28050 Ein, sseatively, or
shalI be dgerﬂedaome%ﬁipﬁ‘ﬁed thﬂ% féhﬁ' ffsnoﬁg{él idaled B @d ]_rgtead of the

g ies also here. In wldtype enovi r uses
ElAplﬂ tREPI§in alse enthldl pwicibynayhe EEB whidmbesea tumdnes@pressor function,

suclpﬁgtﬁ:ﬁ %xér?ﬁplg,ogésrcgkéc? gy Dickopp A, Esche H, Swart G, Seeber S, Kirch HC,
Opalka B. Cancer Gene Ther. 2000, Jul;7(7):1043-50. Further derivatives of E1A proteins, in
particular of the E1A12S protein, as used and/or as referred to as such herein, are generally
also such proteins which are capable of releasing the factor E2F from the Rb/E2F complex.

These are, among others, Simian virus 40 tumor antigen (SV40 large T antigen),



by the E4 pronoter and the E1A protein is controlled
by the E1A pronoter. By selecting pronoters which are
di fferent fromthose which control the expression of
the aforenentioned proteins in wldtype adenoviruses,
- the expression of the previolsly nentioned proteins
and thus the regulatory interplay of the individua

enovi r nucl ej i ds and. pr.atej IS han B

pap RO ERECH Y, Eh B B aprap 16 by Bive. Natl. Acad
Sci.GX$K €8%1, @9, Ablasnmn can be created which, w.thout

w shing to be bound thereto in the followi ng, results

in the observed replication in cells, whereby the
It 1§@§@Wﬂh§mh@ﬁ¥es*3§t 150&1ti‘3ﬁethﬁsd@v Yof @4%}’1’60&;1’13'3’183& may be used,

described wth regard to the chronol ogi call

whedgtfyf éxeewnne&@rr%ssndoﬁlBﬁak hes asbénkwamalcorppmesl sush EletivBives. The

f fi
dengg[h‘t%F’ gf érpés)fal Bleeéesggl e(r:dsﬁ)] t%ﬂegﬁg%c!ﬁlr gﬁ% V gﬂ%ﬁ@er@nf'zgl%m;
QuétidoB. ehals é. ofcxntdl@gﬂ 100¢, 19)69epvessi on of the

respective proteins in wildtype adenovirus, nay be
taken fromthe sub-clains and fromthe exanple part,

It 1SVW1%§ B prBsenPRbEHOHtRd: ah T8 BVAOHIER kfikSeh ?ﬂoi R dhben gl Plotein, or
XVirPSJLI and XVirPSJL2 are representative

thattané%ptelrﬂns Ekpressbd prion thanElR pnoweuom thag bom@nal%ﬁ‘m@m and an E4

pro@ik e e et DRI pl e P e D ST '

whi ch preferably control the E 1 B protein as well as

e E4 protein sel ecte ro roup
An gitorire] A5 Rotin St v oS SrEas o EPIGHGaA Syaiquialy high level
upoﬂ RRBAEY 8f a cdl] HVAMBeRPRSIel YBNIIAMRS flctousNEreRIMIPIR/Esses YB-1 in
ronoters and adenOV|raIﬁ@ronDters under” t he provi so

the Ryl ismeRsahum ta ¢ ehryist ex whigh eomprses denseylatgd & B-1, preferably
in thd EEHI1854. Mtﬁ&lttvﬁﬁn% o Be BB&{@ﬁq@{etd ik tﬁ@?ﬁlo dn%mepresent inventor

expreSS|on control t he protein,
assundsf thaten corhplexrcerisistifg Oﬁfdﬁopremn mncwars@ plfoteu%)e.pd @rslvidual ones of

thes%%o ﬁxlote?rts rpsge(!‘:rﬂ/e rol/8l ocfapal;lF ci e of 1%ge SFE%?%pkgn%el into the

expréssion-ton
cellaladhurieushoe ifre pamabki of mﬁxaﬂﬁg hdidhbi/l@ilh&plﬁﬁﬁcfreméﬁ;dmd?h&le influence

or 6 B8R Ehnl vl e KRR e 57 S 2 iR i
cellddfhtidlaradr! BeingdhréRnt thereUinCacAl aiB@ ¢bm V- @r}ﬂa}mag‘ @Escribed herein, in
het er ol ogous ﬁionnter is possible, i. a’  pronoter

partjgyas husing othe fl63-tats prr@raﬁﬁet,héff@rﬁé\tlme@hcaéeanffhm@u@rméoclcally early
expfAHER DS LRI plohen LESBEGH !Eyl:prgiém 91';195%@ H{é %Wed&sy&%ewed in

enovi rus. AY representative exa
wilggypmexieg alonp evithbinitiab ekgeresspmonol bA $>r<m:1hl Inbe prefarteduembgiiment the

h killed in th t. Th t h i
El‘otfjséat%?rg?‘s fiﬂle E!ég‘ntplfogf:mo?vh?‘%‘e £ 'Pe ‘f eSir% Oﬂlﬁgf é‘%agﬁi’CB‘éatmg or

tranSatieatirRtorly @ Ydie limite @ éte SIORP Eil Bipagtein WAB/or SREU frofein. Preferably,
pronoters, organ-specific pronoters, tissue-specific

this JFgRRAINRON Frotaiie] SHBTENIoOFRSEr & aifvicatiebgRIGR, nor sufficient to
ensie GERIGLiSn W EAls WHiBh RIbR: $AvE RS- 11f8he nucleus. 1t is preferred that the

transactivation does not occur in cells which do not have YB-1 in the nucleus independent

from the cell cycle or which do not have deregulated YB-1.

Furthermore, the present invention is based on the surprising finding that an adenovirus is
capable of replicating in a particularly efficient manner if it comprises at least a nucleic acid

which codes for a protein, whereby the protein is selected from the group comprising E1B



adenoviral pronoter is different fromthe El A
promoter. It is within the present invention that one
or several of the aforenentioned proteins, i. e. the E
1 B protein, the E4 protein or the E1 A protein are
under the control of the sanmg7pronoter, whereby it is
neverthel ess preferred that particuIaLIy t he EII E
rotein and the rotein are under the control of
profi Enerdfins e 1A Hroteis il Tkl EoplyOts SRR dhsredids under the
coritidk o £ X PrRB&EOWhRh id Bﬂ’ferenEﬁlomo\tlﬂrﬁ?Bﬁbﬁr 'w%xc‘h%‘ﬁfrﬁllsltﬁéjeyg%ession of
a YB-1- controlled pronpoter or Eronnter can
the,t rEPEFataIolin e wildigpe Adgnogitet Sush aendicatitirsis|ppsiedlarly efficient and
t.s .pf e present
s St T CERASEGL W0t i CA ENRET R AT mydisP i lruter have
YBik lrp&lptnuel@usnﬂdypqndaiteﬁ rth@I cé¢lb Dydid’] ®raio RideCthe Géllst d’b&hprlse deregulated

oI SATE SRMLETI o o ol T4 o5 i
abolut a]me(Blprbchéinst NE4 heoRbseace EQfA PEotdindHpplesCaRo here. . In wildtype

factual |y neglected so that a very good expression
adeeg‘ﬂﬂs‘c’ﬂ th anﬁgr@"%ﬁtﬁé"ﬁ“%&qd&‘v\ﬁ? EH B momatterthe B4 Regpitiripkontrolled

by e Eh@rdatortrddd Mk GNE %Fotelhsis cSﬁlt?(fHegq%y Hi E$,’1A omot I, B'y selecting
consi derably increases biological sa {9 CUF ar
ProgRiess whishjaesdiffarenh &romi thoss be:h perdiod Itheeepr&sslbh ef tmraéorementloned

s found t adenoviruses w| |
o8 B SRATHC BNGT Ay 188k Db SRR RS oo an
thug rthet m@uﬂanmiyems:rplpﬁrdf thldl adiwduaR\e8end¥ird] inBcibidCadiiiC bl $roteins is
nt. of the cell cycle, and/or_whi ch have
Cha&% e %ﬁ? sHing ghe; progpaters raaﬂvg)n%%&}%ﬂlkyeﬁilé%mnateémess@nlpath can be
credtélfwhfc}it ARh&s Wishihg ¥Bbd bbsn PhetFARGnE %llcfvﬁﬂé ' r@ﬁﬁt‘ﬁ P the observed
either directly or indirectly in particular™in
reP‘tféPP% |1%Pelhuwh%rs§y g m#chﬁhlénpméw bs ithsnorsf asaBeady previously described
t I denovi
e DA G R bR P A SR OGPL B, B anc
E14.r yperample T a;sm;fe?cﬂesqgn fdrethe pbmscﬁndif said/ @rdteing thrSugh promoters
| so disclose

LI N TE Y X -

aderElvAuHDd’laf/I l!edtaa‘;[dxe rfensh rthis 88b-cRifé @ha bfrom the Wkkainble part, whereby in
i ruses, for replication of these viruses

par iSRG TS as B0 dp (horm g € o b an TS ILArdry representative
therys¥: PrefErdblye - POS 'p?ét&% is Qilé %113@5185‘ tEin," Bie! ‘F ??dt%vg the E4orf6
i ndependent of th and T hose ce
Pro%mdd@@bﬁpﬁﬁﬁﬂlweﬁl%& PrOGfuharI y conprise YB-1 in
the cytoplasm insofar that the transactivating
characteristics of the EIA protein, particularly the
Theaprmgrsprv{hl@u prefarablpatontrols €@ BEB eprofein @s well QﬁﬂﬁeEﬂlpﬂ&em are
sdeﬁkén&mn group | adenovi r uses, rather in a

eferre gé?r‘b"o&PWBHfm@ rf&mEr'ipe,&lf!%G PEOMGIEHS o PFEap$pecific promoters,

tlssdehﬂpetlﬁe Pedrhoters taedrbMogod Homberd A]M%d@&dﬁ[‘%%ho?égﬁ&& Ethe proviso
of 19 transactivating also Ed4orf6 and

that Jyhen ;adenaviralprpmotereare tages sy taradidifepand friosi the E3B prMBOﬂ:r in case of
the £:@988%hI ¥8EN of the ERB r{ﬂiﬁgine Hivd 'cﬁﬁ?rrentdfrgm%e ¥4 Yromoter in case of

indirectly. Consequerit an effec
expression control of the E4 protein. The use of the E1A promoter for the expression control

of the E1B protein and/or the E4 protein is particularly preferred. The E1A promoter is, for
example, described by Boulanger P. A. and Blair, G. E. Biochem. J. 1991, 275, 281-299.
Additionally, also the use of each and any other heterologous promoter is possible, i. e. a

promoter which is different from the one which controls the expression of the respective



replication of the adenovirus is not possible in
accordance with this aspect of the present invention.
I nsofar, the provision of YB-1 in the nucleus and the
-provision of YB-1 for adenoviral replication,
respectively, is now no | ongér under the control of
the direct or indirect involvenent of the E1 A

rotein. but occurs through the expression g he E1 B
pro@pah IO s AR 1) NEBERRE o BrETLs Bn a6V TpEoRR whereby
othep paineitérs wiRlbt bBuibay foy tHeht@efdallddbinRRO4ei N, Which is

not controlled by E 1A This enbodi nent of the
adenovirus may also be provided by one of the
ThedRMBLARRLh 1O (HEAEUERRDI of e IEVABRASD HayPALS Qlkcted from the

orward the chronol ogi cal expression of the ,

groyyr cro@iprisingndymer-speeifiE4 ppomastensn agapspeedict groteters, tissue-specific

ess) of .t A protein, or b utting one or
pro 385188l Wi BB i BrouPL R B Bt
aderpivirhigiromoten tkediffedest 6 thieok 1 O broandE0TME Gfthinthé FRRsdn® invention that
differ romthe pronoter which controls the

ng f \ ) i
one gk sl p e afoTementionehpgig e . i Bedi 1B prateinithedy4 pretein or the E1A
prot@ifl ROMhded She Edrid@l bY ihelsBfie P GRABL WHYEHLIOs r%rv@ﬁﬁe‘i"esg F)g:%rred that
the surprising finding that an effective adenovira
particglsrly ¢ha F b Praigin and shedidcprpteinpare tuinder the kyntioh of tielssme promoter. It
: i ' | eus articul ar _
= AR PN b Td DB LS B Uyl py o vorr
contrelledgirbmoteiora haweterdehielywhntbedreBated pr ¥Ber.ablcyi promoters are
. the;cytoplasm in case at |least o of the EL1B
diseiit BRI S B FRE ot =EA floneiFsempaeTion The e of the
aderidvialPEBiR¢ pRNIET I8 PatidelPipreféh & R¥RRESSRMI bR tRkxpression of the
expression cassette under the control of a pronoter.

E1A prospRiers 3 ol fentirss benegplaiedehy YBrlvéndi errobdsbheatsl pnly little
trandchib86n ?ﬂ(ﬁ{ege?cﬁie&@ droPs gt Wheh Raf !?aazé%lrl%esh%%c@edséon& €a yery good

one of said proteins are provi arr alternativ
exprgspiruasantiatl obmheaglesaidwhishss endae theygontta of thenfi2-lase promoter, is
10 ; ins,E1 B and 1 A and
ens 9190 RO Bl A SRy ol Dppf By sk oot e
-of medspecti vely, particularly in case of ELA12S. Wat has
previously been said in relation to the aspect that
t he adenoviruses conprise nucleic acids related to

Furthérroed, ise Flesdat ifidnidn Basou tHaBadedbSRusaP il ek fte bRriktiBrly well
esi gn of the various proteins and the respectively

d
in cqjls hichy Ravstidi-4 In thaywmepleus pargicwlady hayg¥ Bslsinghe musdstisindspendent of
e 8 EPSRIET  L R EoPUEL6B, B 5 85
cytoplasmhif ddB11gs porvided dot teplicatiop ethérvdireptlp beindirecthyf intpagticular in the

ression cassettes, a ejther c letely or .
cenGAPRRIRLN £5E B R, B $9S1 SR8 P roueh n
ademnitaltppot@inginthefeb @ GidN dtidhd arab proédin isedifftrehOfrém B 190 Ghis aspect of the

ext.ent. 20 rinci ple, the expression cassettes can

presi IEYogHER 1 FHIGreBh Ry By ANSCaNCB A Hoq Fisglosed herein, mamely tha the

use of transactivating E1A-modified adenoviruses, preferably group II adenoviruses, allows
for replication of these viruses in YB-1 nucleus-positive tumor cells, particularly YB-1
nucleus-positive cells which are YB-1 positive independent of the cell cycle, and those cells
which have deregulated YB-1, particularly comprise YB-1 in the cytoplasm, insofar that the
transactivating characteristics of the E1A protein, particularly the E1A13S protein are not
used here, i. e. in connection with the group I adenoviruses, but rather in a preferred

embodiment the E1A13S protein is functionally inactive and'is thus no longer capable of



respectively, of the adenovirus, whereby preferably
one or several of the cassettes are inserted. either
individually or in conmbination with each other into
the El region, the E3 region and/or the E4 region of
the virus. It is possible thHt the nucleic acids of
the E1, E3 and E4 region are conpletely del eted,

g e S B SR B a2 S i s of

YBUQrésbectlvBl\yem dennidiak, éifer ety or adifcePATdBeduRntly N8 effective
gene is |nact|vated or deleted so as not to

replt%% aé t@n@@?@éﬁ&a@tw ROPRfe BB ACpRTdRISE IR tip@spegt pfighe present
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regi ons E1, E4 is determned byt Xpressi on

adewsrsbmpéw@rmd respastiveit, i i o ylo fongerharder nher oontoe dof the direct or
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pam:tiufafrlgrEeerSDqumatbimeancﬁﬁiaheﬁnrpﬁd)tegleﬁﬂﬁculaﬂy kiea4orf6 protein, which is
n the sense that they are not provided in
“O‘FH@”ﬁsgBYE Ory context of the adenoviral nucleic acid
as prevailing in wldtype adenovirus or are not

provided in the sequence of the adenoviral nucleic
Thig gmgadigreniypi theygsenadsisoniy @éesbeaproyiged byi ore of thej above-described
[ t t
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3 8 210 AL LIS e RS oot

whieli aéfiférenttirons thelpréBoteiwhitB coRtdsls ehél dkPfesa6k 6f i Rbpéive protein in
he present invention XvirPSJLI or 2, the adenoviral

wil AWEROVARYS  coding for Edorf6 is partlally del et ed,
however, the conplete nucleic acid coding therefor is
contained in the expression cassette. Preferably, this

Finaljy} theapreesnpénvieatr istastd ffom thesurptigss Kindilgsibat mef:ﬁccnmd adenoviral

0 te
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respeﬂnéetyr, lpmtllcmlarly)ﬁn tdse oAHE A0S r Whetshad @S&Ml.tmdbd&ﬁ ls§idNn réB¥on to the
adenovirus may he. used, but al so other

aspe&agﬁbéwp erJERAYIngESs %’é“HJ’é%&“ﬁF’G\Hcdjéde‘laP?QttotHﬁ@?néﬁéB E4 and E1A, is
alsoC EJBP@E@ thel desRECOF @@%ﬂo\% botlile ah§ ¢ &?t%ct&@@cﬁgeﬁ S$romoters.

t he pr esent invention. 'S partl cu
thpr edieg pech exprassior Cﬂ%@@ﬁ;rl@@s pmfﬁacbérﬁb% POEEs am‘d muehaie ecips coding

ther&of"nldthg\ng&wn% &fqhg’ wgdt?q%) aéienovxrus which correspond to the respective proteins

of the expression cassettes, are either completely or partially deleted to ensure that the virus is

stable and to avoid recombinations, at least to a bigger extent.



turn to adenovirus 2 and adenovirus 5. 21 The terms E

1 Bprotein and E1 B proteins, E4 protein and E4

proteins as well as ETA protein and El proteins are

used herein in a synonynous manner, -if not indicated

to the contrary. As used herédn, the term

"deregulated YB-1 refers to a YB-1 nolecule or YB-1

descri bed herei n whi iS. present in a
I BEGHEsh % xSt P TRTY GR) BindRr Gl Cedh reginy and each sic
respatii ey, @iff kthef ddendviis IwRreWOpieBIrably BRESER erhlNofGRE Esettes are inserted
preferably in non-tunor cells. A deregulated YB-1 can

cithBIGHARURAY OF [Tsemhinalicnauin Fichathessnts tfeenE byeginm thedii weion and/or
the E|4 rré’g?@r% opﬁb Q/gu@m 1@ 95151@9 dth?et lﬁ;bclél adido nfgflg g? n?f ar?c{ E4 region are

eregu ated YB-1 a cellular gr ou npr
conmmﬂydﬂere@fglu Pml@]@’ dersed or 'ﬁhedqdaﬁtﬂ at:all avhexdbiy Lis ESSpreﬁarred with regard

o GRG0 A SRSC  STOERUEL G o e 1ot
gené un QtabmtedfﬁraﬂéiéteS sbafs idias er@padd hgu Er@risa&thJaﬁﬁ@%l?f Brofdh by the

d CB 016
i el ef TSR AR o SeYralof s Tegiomb b a4 is determined

by the ’Sfrﬁﬂéflzo%acggsgge &%g;aggo . ronﬂ?ﬁgﬁ’rt}%r 1rﬁltoljlraééed’ fo%%%@?or transgenes

or ﬂlel@k{fhfllS@re%@imeas%ﬁ?%gwepn@@theat i.,e. geneyiwhnith aSdifferent from the

adelicﬁg%I E%% atglg%il' gg&:@é}gt bstfléa ’selnrs)?\lﬁlat tl?etgl aarlcle n{)ﬁ Pré)lvb%§ qIX é\ggegulatory

conte8Bof thd@dan@r?al n\l‘dag ackd asrﬁre‘amld'ranfvﬁld@pB aderbovif@$ or are not provided

10 4920 || d
in 6, SRR QIO gETy e 3081 Ao o e AR Bt ich site Tt is

withif €t predent iCertiRR lthA Ad ARIAE aQAOPWRIch areddBAMELIH SESor several of the
and/ or group || adenoviruses. Additionally, tunors

EXPRESHPR FRSPTILSS Sihigh codr iter apelyl B peoteip.sancE4oprotefrpand/or an E1A protein, are
- pant BRI oHpRASy A3t NHe hE r{ohlﬁél %@[ﬁﬁ%' an é:rHBéJi& P56 as in the

t he presént 1nvention IS ase e surp
adetqviigs geardiag to ee Pidsentaplantian i3onrPSIE1 B A rmadacrenevziral nucleic acid

S B QUsS- P SItIV r. cel
COd%‘ggg‘gggﬁ li‘lfgsep I@V‘ﬁ}?‘gﬁ%"wﬂ% tecomp geiteengaglﬁ@fléircodmg therefor is
containgd mmmefexpxdssrxﬂeamsetrku&e&r@trle, thie Wi al4b @€ kedlie@biforshe E1B55k (also

L B B B P S A SEB nE So i o

seletded G )zifé@erred(éﬁbohﬂl\iéltﬁsﬁdh&ﬂﬁaacﬁlhﬁﬁﬁhpﬁhcﬁﬁée' Mhd ¥ 29)@}11%03 % of the
| east one viral gene, whereby the gene I's particu

maximp@cRashager v of eg’ﬂ&fﬁ@%@#@ﬂ@?’l@lsr\lg reacheds SktaughEdhisr lﬁrﬁrt is only a
prefgfé}?clf flﬁ‘uta'me Fosite dAPHR 1o 68 )mAR in 'ﬂ'&h adeh QRS ggnome are only subject

ar YB-1 into the nucleus by e adeno
to li@p'tationﬂainl grf.fetrbda embedinentsusels as tmaaaker surathepstilBiifeetious dhd packed

esent n have the furth characterjstic
partiol 36 B2 T plrRHERL. SRR e 155 oF B feloEBaeY by deivmined by the
one:adﬁhéﬂlirf the artSorl the€dabBrdMbe \Mstidsiird @rdviiddi H&elﬁftoﬂﬁzrt\ﬁth standard
RB and is capable of dissolving the respective

St onmpl ex consi sting of E2F and Rb. Adenoviruses which
have one or several of the aforenentioned features a)

toc), preferably all of the
As a startmg point for the construction of the adenoviruses described herein, any wildtype

adenovirus may be used, but also other adenoviruses may be used provided that they are
constructed in accordance with the technical teaching of the present invention. It is
particularly preferred to have recourse to adenoviruses of subgroup C and within this group in

turn to adenovirus 2 and adenovirus 5.



features a) to c), are replication deficient in cells

whi ch do not have YB-1 in the nucleus. In an

enbodi ment a strongly reduced replication herein in

particular neans a replication which is decreased

conpared to the wildtype by alfactor of 2, preferably

a factor of 5, nore 22 preferably a factor of 10 and

fer abI actor o refer ' .

T BBt PHE RO fR et RO Rlasn £ R P e b rielhsdlA protein
andUSl prgteimiant ised hein iy h@fy rSls Imanh &€ & not BRMaiedad tiRfcontrary.

simlar wvirus titres for the infection (nmultiplicity

of infection, MJ or plaque formng unit, pfu) and/or
As uSRINr &R thOkeri Fﬂeke'glhlaga%neﬂ’@ll RIPEL] 5"31'1; @lm&gd"qué %11 QB5t protein as

Repl i cati on particularly neans the formation o
desgraled; kedreig . whigh fig rorésent mr‘go@mnewhshtlheqmatwv@y fapd/or qualitatively
it LERMP B e TRl nRr b sV B Ge TG4 dresiaes

YBrﬂucdndonchamménsayaﬁdhémtﬁieamd stiEh H$}0§iﬁ'nélﬂﬁr YiRges bemg atF]le to replicate
etermnl formti e both known to the
in B Presenagiq |d§ &“f?tetdh 8,1 i & gelelp Efaﬁkﬁzfémd (FRTRBHEE sydpderegulated

YBOI. The PaRictladGirtSes iRcBOhcA8n tHe?@{flﬂpﬁ’r'é'tﬁ&est}@tE‘?KBpr@fé% of which is
the like, are not necessarily limted

muigisdrigd iexibusa tppsErdvating funstien E‘)sﬂmémfoame@e pattieular viruses are AD
delﬁtﬂeal %3@?%1%&1/6%7 %B&?c%i 6&0%@ éh&%dde'éfrr be‘é"b fowe J. A et al.

ruses accor di e presen
Momcultah§hctrsra 21,f4&5h495vBﬁ@(ﬁdﬁleﬂeﬁcetiakheﬁ)nb@eae no, 2412, 2000, Heise C. et

t r i nven n It in’
o SRR ARG B AR SO B el Y ogbusob v, 2001
Bautiafaems,/caﬂar avaonfgyh%g 192, gﬁguseel JelsﬁxWNQ:@aI ovixfalotgp 1988, 163,
u/ cC rdance . wi.th

f
4940 R e Bipk aah 2FHF B Bl VimIaESul o B 43308l Sestue cell and a

celll Sesp@cftﬁ/fe?r aBlivg AR BAR ?ﬁﬁﬁ@cl:agybet B&d ﬁ)?lthe r%ﬁﬁﬁ&y of group I
his YB is present in the cell particularly prior

adeﬂ%‘érqsﬁ ad{qr oyt It mnOW@éveé‘tdlde@nelé)r |tuipprssgemprising such cells may

be 1§Qe%fb§,\/tggs y%gggﬁ%gé&gt gaﬂatfi‘éj 0OMiLUS and/or a hel per

vViru erei n. vvever is also within
t he present i nvention that cellular YB 1lis al so a

oduced |nt the.c:ell
Furfigirtorg, e Bttt Bl SN B Fesl 2 e 40 E6e Spdhe Bl BN ptication
of EIn{-guified awédoRirasediinl ¥B- 1 RIREBIRBYe AinGILNOMI HabkSh orAth€ activation
of@?%'g' ed. Wthout w shi ng to be bound thereto, the

dAE PROMRSER: Sl Axsedified adengyiresse aeztoégrunylermo@d@@ drose which (a)
havk; in®B-l I'h%cl@@sr hé’gagge 9@1{%1 ufcﬁ[wed' ot rfaq{e ?é%lgﬁ: e %d to wildtype,

neans of the human ce nSCYIptIO
(b) havecomansettiveomadthyity loa at dgakt «mt\urah ggrie wereby rth:sgaene us patticularly

B EHIRRSE: 1o AR RSB Y408, BBEE Do aor 0

not ittaustodateosellulaf YA & imol eiraiticleus bg tief adefieyifk 69ptidnally, the adenoviruses
useéi I?r\ll EC'E:%'r agée \%/JRI'? %Ee ;?rlélgerr]n ?varﬁfoqlsﬁaeg (t:}?esfutrtrl]leer csffa?alrcgerg']:lc tthrglt the binding
of the E1A protein encoded by the adenovirus is interfering with the binding of E2F to RB
and is capable of dissolving the respective complex consisting of E2F and Rb. Adenoviruses
which have one or several of the aforementioned features a) to c), preferably all of the

features a) to c), are replication deficient in cells which do not have YB-1 in the nucleus.

In an embodiment a strongly reduced replication herein in particular means a replication

which is decreased compared to the wildtype by a factor of 2, preferably a factor of 5, more



replication is independent of the Rb status of the
cells, i. e..the tunor cells which are infected by
usi ng the viruses disclosed herein and which are
preferably |ysed subsequently, nay contain either
functional as well as inacti®2 Rb proteins. In

addi ti on, adenoviral replication using the

§E§ ovi.ruse g | osed Egrern or using the condltlons
prefgrade HESHPTIEN8iard mRsbarefebly 2 fapteg of 1 Q0 Ry rFeleeed eRBgdiment the

confpaisdd GtiRt Fbphcitwfﬁy &fadk §51H$'1(§Jh§5alrlﬁgﬁfﬁ1'laf%leﬂ lifkd, &RhBEAI or similar
by its presence. Insofar The technical teaching turns
Vlruawérys for g infretipr (meltiplictyunfdeierijom dI@her nlaguedérming unit, pfu) and/or

R P A IR e e

forrazn:tmnmflpattm treficthebadbodiente tiaaplessurd for Eep’lmmﬁﬁﬂnav be the extent

ent EP Q,931 830, i gh een. ma sub 0 X i
of L TakigiopId YBIERS (AFRIoD 05 PRI 1o 1oy tich Aucleic acid
synthsle fand MeetRed USP the BetbdhinkNp26dle thidiohh@bofRknown to the ones
kﬂEﬁOtelns woul d hinder an efficient in vivo replication
S.

dnﬂﬁdgtprOV|de for adenoviral replication in vivo

only in Rb-negative and Rb-nutated cells. These

adenoviral systens of the prior art are based on El A
Thej fmddxrgs,@net&lodsz asdsroo nu¢leicacide, pretelrscaplicationfystems and the like, are not
necaden S83 ﬁ% e early E2 onot er

RSN D oS oG, S e B8 FEinater viruses which
mehk@S@nﬁmﬁummMWﬁwﬁes of the prior art may be used in

accordance with the present invention for the

replication in cells which. contain YB-1 in the
Um%ﬁie%sésrh@@&mﬁgqgEheogresteﬂfemv&?cidn SR Bse BMihd N8 d3cribed herein

conpri se deregul ated YB-1. The viruses in

in agegrdqneq vith the eresentrinvensionlaney rdsel in @ replicdti®iucappaable to wildiype
wherﬂ@{n%'rgne 1gﬁetc9?xg g‘%% ?’pt%ﬁ?ceél%ég%a}eﬁ t696% qﬁ(g Sﬁl/cvcﬁltm accordance
witlths priobadl i n said patent are viruses mhlch are

replication deficient and which | ack an expressed

viral oncoprotein which is capable of binding a

Celfuldd CYB-Qryhll BO ahy 'MB- 1 SHEH RSéhebdaliesid D) srefesdbly, ke eeressed by the
ad nOV|r s can particularly be any adenovirus wh

celly QYPREEg i SReli 15 VIFsart B the 6L Ppitisparly prigh iehthe ginfection of the
respﬁ:@@@bce‘ﬁ f arpacqubﬁg.xsaplfew%l& %Haaldeﬂcﬁmﬂg a§d}P1p£ ﬁaﬁé}r vifl§ %@ described

ro uct, nor e E?rtlcu ar | Yy vVira
her%n}chwaYee; it isalsoexithibithe aresémdovénsianithg aellvlat iYoh] if @lso a YB-1

Whlg%?sﬁg gqoﬂcgd 'irng th%%]ell oggn%alcec? {\}%ﬁh Ceftd) gll \gf% nreéf)gosg%ln‘ggssures such

I'n adenoviru chers
as ihfect@innwials a Adtbs, pAderablytahedenoviragtardgpphedi t i ons 697- 790
and/or the CR2 domain at amno acid positions 120 to
130 in Ad 5, the nucleotide position 920 to 967 which

WitB6@ wihik west bdunl ARretd] thélhSeR inwAR? afimBE BheihP E2R33Q promoter,
and pl07 protein. However, it is within the present

i ¢ rieseilnrEd PaImethe iadwadwitched jon by msape of e Bmmnocellular E2F
trants%/'gn%oﬁ fMordin JO%QCUO{') Qs&ﬁlot'ﬂg &5 ll %p?xm)f {llle thus usecp n accgrﬁlance with

novi ruses I n accoraance resen rnventl
the presertt lievention and in connection with the use in accordance with the present invention

of the adenoviruses of the present invention. Under such circumstances the start of the
replication is independent of the Rb status of the cells, i. e. the tumor cells which are infected
by using the viruses disclosed herein and which are preferably lysed subsequently, may
contain either functional as well as inactive Rb proteins. In addition, adenoviral replication

using the adenoviruses disclosed herein or using the conditions disclosed herein, does not



manuf acture-.of a medi canent, in particular for the
manuf acture of a nedi canent for the treatnent of
tunor di seases and of the other diseases disclosed
herein, and in connection with the use of
adenoviruses in accordance - th the present invention
as well as the use of the adenoviruses according to -

the present invention for replication in cells which
-reqmg?v@lw@nim?r}%l PP hPTAHEIR] - BeNeVes e Neitheh Ingedirgly affcied; by fthgresence.

InsdThtcthe H:%hﬂu@ﬂ@&%ﬂ%@ Qﬁm?gw&ﬁﬁoﬁﬁhé pﬁﬂ(&+l@ uH&engCtlﬂe use of oncolytic or
conpri se deregul ated YB-1, preferably in th

tumoglrmplaémwlmgpquctatltmt bf rzPaiAIZyl d922r947j EIAH@QW €@ 01$ or those

sl oLy B Boiglt AR A R EP R s D PR W Byen mace

subjettCloeds -apadst kéveeal d@Fetlbxli'(s)Jﬁﬂ ths Byl p‘rbte@xotIMelr $1ﬁe assumption that intact
deregul ated. YB-1. It particularly t

funcioprlo P e s wewld {Rden @B A UF s Beviad eplichtiom adthus provide for
adeﬁ&@tlal ?%th@atﬁfn 2nivo oﬁﬁlpﬂn' RELEgAlve aang'F&phufu{a e%nééllx Th%se adenoviral

reduced |l evel in cell's which do not have Y
systame | duthebprior am|aye d@sdaion WBA lini prdeheo optiwgll as ivivoorepiination of

ta any er jul at ed YB- « .
ade'?&Jlmg eS\MgY ?3%9 nogg{élg s a?l )fL: P rg (gg 'sﬁaﬁ?’ prampte ba{d?q) niree E2F”.
Nev@fthélbﬁsmesei Krios@Svitubet of‘ﬂE’e 13r1d>r5arprhe>8 Bliseld fin hé@rdafté Wwith $he present

I I t hat
mv%élpg of gf:)é/al) 1?2%1’? er}ggeglfs é\g}fg?ﬁ Qgr)jélng 1[5101 1(r:1atﬁ§ agé}gus independent of the
cell @8k %rﬁ@gellsnwﬂlaﬁccfn%rls@%ﬁguraﬁela'\38 gan be achi eved, for
exanpl e, by applying to the cells conditions which
result in the expression or presence of YB-1,

TheWu%Eé‘sr gfhééighfaﬂ%‘ﬁ%ﬁﬁ& &’Jscﬁﬂe% in S84 EuffE flairgpatgr{t EP Q031 830 may be

der egu YB-1 e nuc Sor in express
used)fn zuteorldgmdeaft'lddthvare]sent,&nvemespd‘dbne\specnﬁmlw the w&nsesfdexcnbed in said

Dy e e ———

oncapm&irdarhmﬁ invedpable RE bpidesen func vl Rbaimer supbfee,&br@eﬁe product. The
present .invention, which in addition to

b { to t
adepqfatus G B%“‘F‘QF‘“@ bR &8 aflengvirns Mhichdprks exprepssl girgh Efl Arpncoprotein
whi¥{sCRpalesnihdhg Xﬁlﬂcn@ﬁkﬂi t\)’iﬂéﬁéﬂpﬁ@gsbf %éﬁe%fr&}ﬁc? Aglfze Rgl‘ﬁ(:ularly Rb.

. Its expressi on. her neasur es resul I n
They yigad Spldy oncapsergiat ¢a@nexdarb1tempm@gvasmgomuwaom fon exmaple in the CR1

dongbgkptlaﬁe ind Il@ld ;?o%ltions %bet %pln ?q%hb\ggx o.lt.dSS t»[ff?lghs 1S glso referred to

MR Stration to the ce St'6an” or gahi-Sm
herggoas Aidﬁj Ag 5sthemualeoidd p(mftlomyt69§-f7&® amﬁor the IGRY admmﬁ ,at amino acid

roRARSHALE] TR B g R B . B IS8 TXed i

bindif€ tbfi g1 05 hRb tre@inN B0 Qind t IOTY protéirs eH(S\Qéver ,The€is within the present
adenovi ruses used in accordance wth the(ﬂresent

invenhiop Hiat Bis adgpovirug i1 oA tyRg X B3 12 @rbipe PYNT €l 1018s wel | as
t he adenoviruses according to the invention are
characterised in preferred enbodinents by the fact
In Ophmctibtn ewlthdtbe et of ablnb'ciatses imaazetdascevivitis thedpresent ihauton for the
nucl.eus dent of t.he cel

mafagis e RgeHER VEPy AR BucOh dBeROBrE &Y 2 bt Smen for the

treatment of tumor diseases and of the other diseases disclosed herein, and in connection with
the use of adenoviruses in accordance with the present invention as well as the use of the
adenoviruses according to the present invention for replication in cells which have YB-1 in
the nucleus, preferably have YB-1 in the nucleus independent of the cell cycle or which
comprise deregulated YB-1, preferably in the cytoplasm, replication finally occurs in those

cells which have YB-1 in the nucleus, preferably independent of the cell cycle, which are, in



not conprise any deregulated YB-1. A further feature

of a part of the adenoviruses to be used in accordance

with the present invention which are different from

t he adenoviruses of the present invention, is that

they code for a viral oncoge&he which is also referred
. to herein as oncogene protein, whereby the oncogene

protein_is preferably ElI A and whereby the oncogene )
othes Werds.n YPs! QUpEBTROSHEVea O i P atsllngvhigh cpppase dgregyiated) YB-1. It is

part@ReIyMy 68 a@l@%v@éﬁ%e%&t tHeN addiBvir@RY a8 alubR P hot RBlicate or only
virus and/or cell 1lysis of the cell infected by said

repldateyas .a sgrifieantlp rgducedh éeviehimaeells ovhigthdo nethiave afB-drinitke nucleus but
S : t. Vi [ ] es, hetter i he _pr n

on R Ak DBl SR SRR b S e 3508 o

Insdfirat isarecesyan dopa odoceegsfio frelfvatisrespibedei Wimsws thas YBs! is present in the

bsent. Thi.s process.is so referred to herein .as :

nuc@}l%upgeisrlap dP?‘%@n%HHO{)@FtC?]Ié GV%{F’I QF that d.geg\ul.ate% \‘;}g-q is present. As will
alsotHe%k%ﬁaﬁeid\{ﬁltﬂeriglld)\ﬂin%aﬁl% da et deRRSAL Fdrvehinpl, b applying to the cells

nediated 25 by E A The term"transactivate® or
condifippnwhich irpattiip e ipesseipalor pragenseraf -1t prefasaldi dadgpendent of the
celltcﬁgl'é -Blhgere u‘f'éﬁ&?%-}/?nyﬂer x%cl&fgcoqrfﬁ WL r&@ﬁ)na(ﬂr cie?ééﬂ&'ied YB-1. A

on the expression and/or on the transcription of -one
respertieavessate b hfer expames, whihe lvoding add £fmeesmn, tespentivhly, of YB-1 by

ne coding. for the viral oncqgene .protein itself, i. .
the GENGRRPY PRich s titr F4p SEeRaReanfl O ribapliniugh or which are
subjetickotB¢ pieSent aivieiti@t; twhieh BSadditidnh©the adeehirMi defiks A1SNESTy genetic
. .are preferably E1B55kDa, E4orf6, E4orf3 and E3ADP as .
infopgption, whigh codes, fasi WRrh and afhieh partipgprkyeadssofs disyemeassion. Other
meBREs 9B RLAGHGhS rad HSREGHIMRIYor Rpdetiiddf YBaibrrmg ggcleus of the
only optional feature of the adenoviruses to be use
cellj preaepnbicationcel sirash suthas phe sdministrationt toothe ageliwerid toagn organism
. d [ .he..pkes ' tion,is.their
confilnidd SuBE AN of K985 afcs, SRENBAGE I0her R L0k QT & prefered
embpdanac ireadigion ¢samgf ragation ewhlichr is dfoesxaniplé, hBed inpthe itrestment of tumor
di coded by them respectively, to tunor suppressor Rb.
lSE@%f?ically, it is wthin the present invention that
t he adenoviruses used in accordance with the present

invention may or nmay not bind to Rb. The use of any )
Thepdenqiarupgigissd trepqsatdanes With s Rresans inyentiqre PadichigHy derstagor lysis,

as Walll fdepe lQ&’e%B@in?sEs tdaeordfy 3¢ ahd! Sin\ngnti&li‘ Car€ latacteriSad %i preferred

or the cells to be treated. .In order to confer to E
emhodiamerits by the faok thaothiey e nod rlicatehie cebls mdwdbndp det lestvie OYB-1 in the
. D€ t he nGoprot el n: letion in the .
nocflindplIRR o e A A SR e T Y gl Whpefhelyicpr which do
not dehptiseciny déregliete CRB-1egi on (ami no acid positions 120 -
139 in Ad5). In doing so, the CR3 region is preserved
and can exercise its transactivating function on the

A feiRaTfefare of ¥ iphlof3ROQEenovirisdr e sed GRHcEIrdhReBAith the present
the ability to bind to Rb, the follow ng deletions to

inventian vrchopse ifterent egwihe @denoyirusds of theairesenpioyentisnets that they code
for qe!/i%li&fgoé)énet'»bﬁc% aﬁs%g}e%}re(dam ngef’?xcgg oncogene protein, whereby the
oncogene protein is preferably E1A and whereby the oncogene protein is capable of activating
at least one viral gene which has an impact on the replication of the virus and/or cell lysis of
the cell infected by said virus. Preferably, the impact on the replication is such that the virus
replicates better in the presence of the oncogene protein compared to the scenario where the
oncogene protein of the respective virus is absent. This process is also referred to herein as

transactivaﬁng and particularly as E1A transactivating in case the transactivation is mediated



positions 140 - 185); deletion of the N-term nus
(amno acid positions 1 - 29); deletion of the amno
acid positions 85 - 119; and deletion of the
C-termnus (amno acid positions 186 - 289). The
regions listed above do not ?nterfere with the binding
of E2F to Rb. The transactivating function renains

by R o0 e P BB SR Bt ahly dpierbr Ll aregss ha e

respattive vieanaptaeit hes adxertpaw driihe exfressidieandfr 88 @t transcription of one
|nv ntion, th A protein, particularly the

ors ngels ﬁ%’&f‘éwﬂh%araégf% erdt framy s geﬁgf:odmg Fpr élﬁ: viral oncogene protein
itseEND A HRIls 1tb/§he'ilse>&)?é§§gh @n@for RiaRdh; }E%‘} ﬂggiv halv%es it/them.

di fferent embodi nent, is not capab
SuCthlraJ\mn@bVesmreﬁr@jﬁﬁzgapklaa,eliﬁonf@ %rﬁlmqofﬁwmaamu as any
I of the
confiaibhih B atorBlenthEd Bt a8 B Al SR ed (o
the prior art sonetlnes as nodified El A12S. The

e noftheE roteinis 26 wthin
A ﬁtuﬁ}s? aﬁth @1 81? ngéal cffatltlrﬁé)]fA% ad%gﬂrps&mt%‘p? ys% ippaccordance with
the pegait thveatidéhgs ﬁl@:ﬂ’ a8 BE el 21886V iHRLLS S BB DrlLnt 15\%t1§n }s tﬁelr binding
protein which is also referred to herein sinply

chalacteEiich 2B ehp HHdiRg SATPRIERstiSs of tpagméﬂr |lopesalof élaﬁymkmmoded by
th |

_ eritm ?g%%g%ﬁivg§|t%ﬁ& ﬁ{}gre‘égeliﬁg{rbaﬁ%sﬁgﬁ gar \é%xtkggX}}ee%resegé{r}vgﬂnon that
the adenpeiresas usedoneweardarice with thegresent inveftiontriey @r@&EAst bind to Rb.

[ he has.rec Lsed that they are
The Y 8o 0E e R Ri Rt P eienckirdissdssgpendent of the
Rb hatakoff theloells tieated @k tHeellaito e teatddul ar background. Such
suitabl e cellul ar background is caused or provided by
the presence of YB-1 in the nucleus, preferably a cel
In of‘déf) teconfrde PR RABO LbiREERR REBin@fto XB: the 'f&lc;\ﬂﬁ Héiftlicﬁllé%an BE made to
deregul ated YB-1. ‘'The termcelis or
the E;{/%t%ﬁ%oraf@mgé@tlwerreﬁhﬁ GRl regivncleminmanid pmlmm&n 85 any\dS) and
ti c S
deleﬂ%ﬂ%ﬁeﬂ%tstgﬁgtrre githl?igﬁs o?ﬂ&lqo}ng\{ggr afgjtbsmalgﬁe* godgg so, the CR3
regl@@iSlrsese:tMed Iandu:@ gressents transactivating, fundtion\oin\te Gtherigarly viral genes.
situ. Insofar, the termcellular systens or cells also
conprises cells which are present in cell culture,

In dri@ste confet 46 €E10GARLLMY Lo En@ tol RbaME fdu%w?g @Eletions to E1A
and in situ, resp ecti vel , isolated, In

0
°“°<§qrg‘gglsl nw\é'};&%’f & toagically pesmikle: é?lﬁﬂ% cbrther GRBAisaON (atino acid
posMBACTIOTRY ! AR RURSERL@usSithd A RIRHET ADJOY, deletion of the

living organism The organismis prefe
amiRep¢id Pogitiensod yaril Srushdel etinmeofpthe fe teatininps zﬁarmmmmid pdshiioms 186 —

2P BIETARY BB SOREP ST T SRR, oL . v

tranwctli’atmb duncvian ronmnampe s heweter] i educed edtpardtMe Miidype: Ad5.
: Additionally, it is within the present invention that
based on the technical teaching provided herein, new

It isVAl§dSehiriHe SeRal ﬂ{v%gncyﬂ'”ﬂiﬁl&ﬁﬂw WiE EEP kSRl Minoviruses of the
behavi our of the adenoviruses

present invention, that the E1A protein, particularly the E1A12S protein is designed such that,

in an embodiment, it is capable of binding to Rb and, in a different embodiment, is not

capable of binding to Rb, whereby such E1A12S protein is an E1A protein and particule\lrly an

E1A12S protein in the meaning of the present invention which is nevertheless referred to in

the prior art sometimes as modified E1 A12S. The respective design of the E1A12S protein is



descri bed herein and of those of the prior art in such
cells which are YB-1 nucl eus-positive, preferably
YB- 1 nucl eus-positive i ndependent of the cell cycle,
or which conprise deregulated YB-1. In other words,
particularly starting preferably fromthe adenoviruses
already known, further viruses can be constructed

ch exhibit the features defined herein which are

W“l“é ek sk T GRose 196 T, PRUSHABY SHHEER (nhe HEOTRERIonE @ feletions of
the lEnAZﬁ?&@%C\Ll'n@l@stHlstoh'efepr%d B R5ERLihpyesEIan the nmodified
El oncoprotein of the various = adenoviruses to be -
used in accordance with the present |nvent|on is, in
[ iny oh
SRR ST X OB, g, RElh FEEQLnsa HE AN BB ot show
anyatsan@l:BSﬁi@n afe4enérdlly l:_e@afdfeﬁ as E@Naﬁmmde‘fiBreiat However, it is the merit of

nucl eus- posi ti e cells or [1s whic
the e ARG thay BE DS epSargned SBat hesl B Ry PRBE Rl of replicating in
a s\iRABROASKTBGRI, ¥ partieuldd 4 8d1IuBENRARe 8. (shieh 58BBREIINEr background
adenovirus may 1 nsofar correspond otherw se to a
is GRusedt 9 eraviredoly rties pessenge delr Pal i inethe Huclens,. peferabiher cell cycle
mdé’ﬂeﬁ&&?ix&'eﬁ&l 915% l“l"rl %le nl\MﬂélfSh of %9ede?{$ul:a%lp rY'lBSle ’Phe term cells or
transactivating oncogene proté meani ng
celluhe systaseat used\lemm @mgormectmn with ehdr arekanypbther ztsbect of the present
_ g novi r uses % 2- 94{ El Ad/ 01/ 07, CB106
inv B RO RS ARG BT RRR RS sl AHS By G Lanp o Bish are present

in Vo Oin9Vito &3Qn swhi Ihbofaf eh€ & Gélmwlsﬁs@ﬁls or cells also comprises cells
transactlvatlng t he early genes such as EI1B, E3

whigh areqyresent in gl C\lMﬁlllré,htISé‘lt‘eCltlB% Lreay) @ltugs qrppany t1ssue Or Oorgan in vivo
and@?l%ﬁ}’lésﬂéc%%el?f isWiatedt Yxpgrouﬂﬁrol' 'ag glaﬁrclfx%smehd& Fﬂes &dérgamsms but

hese cases, a diStihct lon o
whigh gtagialsoibs preseponsid ia afmfetaﬂvéy living srganismaThoorgabigmtis preferably
r t are-.thre
ooy bR ST SR B Bles b0 RGP U BrSPBIH fre oraaniom i o
hunféneorgegismn @R prefamrednonganisms carp aSoski «hskslos@d in &Gmem with the
vmjron1aqinﬁtacidlﬁosit .ons 120 - 139 and CR3 from
IOHY WBCAR PHIS BLSSENIRENHA® . 188. The transacti vating
function is mainly based on the presence of the CR3

reqé%g wi.thin the EL1A protein. The am no aci d sequence
Addjpio itjig Withins BR (ProSANtARYERYER Ak dasedetmibe technichleteaghingsprovided

herfRNidvd Uﬁﬂlse@qg@éﬁ'efa%e@hncll ?Piw ggtﬁlél:?l Ealtlgll b%Baw%g of tge Eﬂenowruses

transactivati on of the ea
- des¢niedsrrieand of thﬂlﬁﬂe@ﬁ@ﬂ pMBF artiig smhe%latwhxcmarb RAEB-Autkkeus-positive,

C as Ont t :
pref%labl)n ¥ -el rlglt(cefegﬁl He lté\lee eﬁerlcl%? él lll‘?o lin?ycgdeWoW}Pflé comprise
der@‘hﬁﬁc&l YBFlhthh o(dlibBSﬁbrés;m’amﬁ&lyasﬁﬁn@aﬂJﬂe&Gabﬁl%%Sthe adenoviruses

e oes not, conprise the am no aci
st e Horhe Rt oS Y GEp: G5 Ge5urefined herin

whiek 8feGEIBOar Tbrth@udeah ¥cdbedifice MBRBSTLLMARLI Ng functi on,
particularly on the E2 region, and thus does not

replicate in YB-1 nucleus-negative cells. In YB-1

In O3HEL&EHR RAR lllievﬁegeﬁl 'n%l(ﬁ’arl tl‘leS n[loecﬁﬁgclq%ill-ll gncfo%lot&lleof the various

adenoviruses to be used in accordance with the present invention is, in contrast to the viruses
of the present invention, capable of transactivating the early viral genes such as E1B55K,
Edorf3, Edorf6, E3ADP in YB-1 nucleus-positive cells or cells which comprise deregulated
YB-1. There are preferably no other changes made to the viral genome and the respective

adenovirus may insofar correspond otherwise to a wildtype adenovirus or a derivative thereof.



- transactivation of the E2 region and thus allows for
an efficient replication of d1520. The use of systens
i ke d1520 or systens originating therefromfor the
pur poses di sclosed herein, is based thereon. A
further inportant difference2between the two
previously descri bed groups of adenoviruses such as,

or ex delta 24 (also referred to _herein as
TheAd%eﬁ%F)da %Efefef’i perein whighfede orepgmyise p Hansgelivating pReogeRERrotein in the
mednhil ofttREpR @t YnvBRNES C(ﬁﬁ&seEﬁ)r%QQn}ﬁé e gderm{'l?use%d%M, d1922-947,

compr ehensi vely transactivated in cells being -
ElAFMQ]/@YJSCBb@ﬁ aid/er el ¢®novld5pssddsenbecbfn Ehﬂ)peaxebdltemylé]]’ @ 931 830

ol PR RS A D% 8O Sy e SPRRSSE Lo an
whxch) e ¢<mq)ad£jlegm ket £idndBrubes bNwelatypt asdrtidul@lyeivlldtybO &d8. In.these
re no or nor differences in delta 24. The

casgy &d0ett i By Edcproteinyis, wsRapeb|erPE 419 Yarsctbmgon. Within the

varibddddeRoviFdl @ér%ty'ﬂeé fhercdQUBVES hig ﬁ]y%hgér&%%%%ng SAHREH: E1A protein.
conpared to wi'l dype adenovirus.” This nsactivation

Thetregieny &Rl fragn gupirfq asidpasitings 44 -89, [E}R@\ﬁrodeammo agid posmons 120 - 139

Y u

andgilija orr 158 ledﬁ%téf)?ggs h 5o 58%1_#?9, {é'ansgghnv%{) Bg %\Hlef} Tory R mamly based

on the (ptesém:eafﬁ thed@RE Ird:g@ﬁdwhhrneuha Ean.dprbfe:up dht iamihAsici®Sequence of CR3
descr.i bed IE thls connecti o and of the nucleic_acid

is PESEG PriieBrgd TgRRr i ihe 3oue @entipngd; #ieapYirgas This resuls in a

tranSAVERAIRIb e ¢ gehésit MDE20 RS QHERE ifiePéRieht OfL:Vl’%thC? R&B-Pis present
several deletions and/or nutations, I ncl udi ng and

in theapuclestiPain the prieplasmabl y those 28 designs of the ELA
protein as described in connection with di1520 or
Ad024, d1922 to 947, EIAd/01/07, CB106 and/or the

In copdiand \tharetoethedeRE régherd ham beEunr dﬁb@ﬂ] irpﬁtCGrﬂtorﬂﬁnﬁht Qdanovirus di520.

3 articul ar . of
TSl ore SEP A SRS P15 GRS Wi B3 SO C iRl agomino cid
sequened erfalktey Cpt_‘&edeg‘mmamohseqoémtyc odib 2wl Iba/y texercaet bmat hOfery weak
eraply, the deletion is

pronpter
waniggietgaienpor, @RCERBEY ci br RIS, e Sy Pt glcate in YB-1

nuckfs-aéda00e &dllst ha &3 1r aedian- }ﬁﬁglved%lﬁt g @f rtegb%nmble for the
N-term nus and deletions of the Cterm nus. Further

trangaghuRfiaetiithe 57 regien andithps allpws &ir anwhicimt a¢pligediannifsdl520. The use
' r i t

of sgi}&gﬁgﬁcg ggjgb &t ﬁ' tP s%ilﬁQQﬁgé)g{re% %}ase C[ﬁ‘@ ppﬁo%%r}ﬁgc?osg&j herein, is

baseti hereos Uk é.lrpleounptﬁfdnh@ffetence bdiocanthe dwarrprdemﬁlytdeﬁtriﬁﬂ:d\groups of

rotein S'd scri be Vi, ou od i men
adefifyiufes g p5e ST e Qe i LD [oBFTTe FNAGrRS 5 AdA24) and, for
exaRPRNANFTINSRSIE it NBe HRASHRAL thOV@Rny | &ﬁeMl@ B ear@I £2 are more
referred to herein as adenoviruses of the 'present

compigheRti YAy tersaghivalgsl in cgbe heng riBsé ucltyrepasitiveells insesendént of the
cellle gglerbrr?r?@ms doﬂﬁﬂﬁ%ﬁ %ﬁgt'é 'Y%u' a c!n¥ es.giettog‘Pﬁ r%ulcheuggmegative cells

enovi ruses o) ré ery
or cgtbs whathi dee sotactopwhse allerepaiatedeYBsledn icontesc ﬂfed@@Ctﬁerwl dré no or only

i B R e TP SO S s e 1412
pro®©in tiB€ however, significantly reduced compared to wildype adenov1rus. This
transactivation, however, is sufficient so as to provide for an efficient replication in YB-1
nucleus-positive cells as also shown in example 10. The design of the ElA protein as
described herein and in particular as described in this connection, and of the nucleic acid
coding therefor, such that the E1A protein has, compared to the wildtype oncogene protein

E1A, one or several deletions and/or mutations, including and particularly preferably those



correspondi ng adenoviruses are not capabl e of
generating functionally active El and/or E3 and/or E4
expression products and correspondi ng products,
respectively. O in other words these adenoviruses
are only capabl e of generatizgg functionally inactive
El, E3 and/or E4 expression products, whereby a

functlonally inactive El, E3 and/or E4 expression

desigpp alithe Bl p%*@%ﬁﬂéwbs% lrpﬁ@m@ettowvmtb 1329 e Afd4, 122 to 947,

E1RGHENI D4R B{eea%%h&lﬂml% Etbelin &l pe?ﬂ ngngt o 58830, are
transcrl ptl on |l evel and/or at e trans n evel ,

emhmdlm@tqomfe‘seﬁcs |1mpa*1f:@larwf/\#deohv1atsesl eleesteptiaeion ofiethidhais @ontrolled,

he f buted to.it a wldt - '
pref8 R r o FReE™ b el o pr el prop e eteraly, the
delegdopriessh aat firio d&lédted froml thel e c@ﬁh@ﬂﬁﬁ% A tibsy <ﬁT tﬁe KRS Wbion and
skilled in the ar or exa

dele&x@g%ﬁetb%g!esﬂmnaggrg feletigns of the \jfbmrrﬁa]us Jiurther g mexg1 of the E1A
prot%ﬁﬁ@hlgﬁ%low tgigqgnd 89%§p%£t1&13&9&1%)10ﬂh§95 gﬁ%@:'é@ﬁ?rated by the ones

desi rinciples of adenoviruses an enovi
skilled dn gﬁ@“ bagdain the discloswe porvadedhetren. dlihg eb;bodmﬁﬂllt eﬁtheElA protein
[ nventlo t ha
as drer:tgncé |b?' g %da' %i VAé‘l o{r%c%lp%rgsefrﬁ]gétl whig igh n%‘ﬂ’eal?\o éfn connection with the
ademmamsamtfitheqtrmgt fnlvéntponok/eicin aarwhoqefa:exredms ﬂél@il‘nﬁ adSitBAruses of the
.E1A12S, EIl B- i K, Edorf6 and/or E3ADP (adenovira

presggtdflﬁenb‘f”éf’bgrﬁu? PESOOVITESES| | ef son, A. et al., J.

Virol ogy, 70, 2296-2306, 1996) are expressed in such

vector either alone or in any conbination. The
Thej adgnopimses| ofrfbp Prespeidinyeien, pasticusrdy ths arpiep { pdenoyiewss, which are

rei e

o R T Mo R iy ThYss M iR RE BERLCdl e JOAERE ity the presen
qumdn,etxppaélysmdlpusq: ag Ed dsl@tlorabhélﬁibdmtmn and/on ol &4 d‘e]’eﬁon i. e. the

conb NS st AP BRSSO SE Py o 3

andfok B4 ﬁptdﬁﬁomdﬁﬂlﬁws ra‘ﬂkl coﬂ‘dﬁﬂoﬂdlﬁg geddlictsl Fesp&iRely. Or in other words
odi nent s SUIb?b|e ters are those as disclos

thesﬁ EAQYIFUSES25e O &irlef?tlflﬁefu%’rﬁ’??]& 1r51ﬁave El, E3 dand/or E4

RENGIEHRUGHS, W ogﬁmeiahu finde Jeéi P1 i EbaPk ¥xQEssidiEorod
exPnﬁglf?ed Elggﬁg?nallyf fnyg% g mbodi nent, the M?&ﬁ %XOLwtm

an eXgEeRven Piadest Whidisicihercros pepserd @s wh phprp*seorppreémutat all elther at the
tranﬁc%liﬁgﬁ 1}&@1 Qt{cﬁorEa](]tthtrg[gldt thJel d?qg gfe%éﬂtq{xl nyEP JWthh %1 least does

ef1cl ent he term ef I Ci
not havecing of ¢liecfusctians attcibued to trin amhkitmemdehevxﬁis Bhld/ﬂ&Se function(s)

o Pl eter e mferabed iR B v ar Tpaugdo the ones skild in

the @R anadCloe ek @hple SdesSibddeiaskussElTEwe Ch RN bs wxfolagﬁe 81, 2573-2604,
roup |1 adenoviruses as used i n accordance W t
2008 n%léﬁ%?l} SHPIE) alse dessHberedasien prigeiples ©f adenevicnssamng ﬁdQﬂQélral vectors

whié¥l bre El’:‘(ﬁ'p&%%@%‘éké’lﬂ%?srefé?&ge | 1 i QGEONARRE She Pebdht if\Rntion that the

i nvention are prefefably reconbi nant adeno I ruses,
modyfied EtAyloagdpyotains b e the noolopgar drinsactivdting WA dtopgie andother proteins

suclf hﬁnﬁ? T‘?ss EFI? gegadl:e%rﬂi : hcie/?rs NArND)o f(aéer}l%v}ra Qé‘aﬂ? a}')rotem (ADP))

eaching provi here
(Tollefson, A. et al., J. Virology, 70, 2296-2306, 1996) are expressed in such vector either

alone or in any combination. The individual mentioned genes as well as the transgenes
disclosed herein, may be, independently from each other, cloned into the E1 and/or E3 and/or
E4 region and expressed using a suitable promoter or under the control of a suitable promoter.
Basically, each of the E1, E3 and E4 region is suitable as cloning site within the adenoviral

nucleic acid. In some embodiments suitable promoters are those as disclosed herein in



iIs wthin the skills of those of the art to delete and

mut ate, respectively, the adenoviral nucleic acid

sequences which are irrelevant for the invention. Such

del etions may be related to, e. g. a part of the E3

and E4 coding nucleic acids 3% al so described herein.

A deletion of E4 is particularly preferred provided

uch.del etion does not extend to e protein

COHEZ%PPG" 1 the PR aAndFRE SR TSRPERBIALY d%ﬁé Béefiféfélbj of the modified
"El1Aaccordance with the invention codes for Edorf6. In

preferred enbodi nents, these adenoviral nucleic acids

may still be packed into viral capsids and thus form
Fm!ilrsf QHtah%oﬁ%édéc{h%Sgro ISadefofinils tu% f&rco}dgr? eu&efh e present
_ He nucl el c aci In ccordance wt I Avent
mvc%mer abIEllBtdelﬁsmat Startianldsky EdBnd)W lébbg(elelﬁctlhnat Tthbeterm deficient as

e Rerei U XER R, Pinoh "W hce 1, REmARCOTRe all of the

chafdit&lh@ﬁ%stdﬁ the wildtybOF DB ahdileelts atNéaRt 6 STItRIRQE Bhdridlertshial.
this, in connection with both the group

adenoviruses and the group Il adenoviruses, nay be
At NS KhO¥mbOEmERE ari R0 oPupdfl! ﬂeh@ﬂr&&%tap%gedqﬁcgcﬁcbfdance with the
acid codi ng the expression product ere
mvmloatdilsg}«psgg}@pr eial &E b puchrkagpadn ithesdry The |aéere>wtr1ms uged in accordance
f extent tha
.thg)%gﬁlxemgésnﬁgﬁ r&ger}grr ] PJCEESII‘I t gcn:%owrusgs é’?nﬁ}faflﬁ Lglso if, compared to
the mélgtyipaj achangd mmetxsmamdmethe saist of the mdchaichl t&ﬁ:htn@@;rovxded herein. It
nd transcriptian

is V\flglgx{rgl f( @é Pﬁgmfﬁ gétpﬁgrrt %&2 %53 g&{t?}t@,éeqpﬁcthv%gxe adenoviral nucleic

acidlidgfi@ic8sivhich QP8 indlevaittBethe ShcRBbn Buch D8leliGéGhayHe RRd to, e. g. 2
nucleic acid (lack of a pronoter; cis acting él enents)

pariopf the E3 prd [Edveqding nyqleic tapisls is aalicodesaribedt herpisc Al geletinm of E4 is
r

RS SRR I ton G5058L Bl g g Bt

othgrexgrds the\adenitug ta be bmdklgra@mrdanqapwh theripventis nges for E4orf6. In

pregggg :3 a{)}%@ﬁ%ﬁts\/\ﬂ" ?{acﬁ §¥1rea§ éxrl.]lul%pc al %stﬁr E%pzﬁ;&scg jnto viral capsids

andathes dvint Usfestigiy Cﬂshrt@élesg rIChiD i3 hlsacﬁmﬁdrrtﬁs age T’(ﬂythb GmUE:ﬁd acids in
oses al.ready disclosed for the oth

sceqiant it S PARGP BERIALY 8 B 2o ot kaguingesd ek heglenoviral

sys@fnstoh BerdegitenOWith@sgsd 1f §1ﬁ€féto|9 %e&e@ﬂ@bfé@éloﬂ £8048%n connection
provided herein. Particul ar referred

therewith ds e diei taken Bie corfse;c}eraéwarrbatethlss mcwqmwxmhocbethe group 1
adeﬁ‘(ﬂgru%%/s' g%{lé)# Yi’g!llc e%\ﬁmqvﬁso 'nﬁa&t Jfansedﬁygﬁhe 1’11#1 at1 &cammn of the

design p i pl'e of urt
nucjepc aideqelizsthe txlamdsldmprodim:t metm‘ suck atutatiox\ahd Gaeﬁor(;hr&pectlvely,

s cl oned . nt El re on whi ch control s
is RSP LERpHRS ofd SRR 1§ "Be EmchE Mt Ba PG NiRR SFpciFGis formed
anySRpAbA b dthb Yyre @lmathEae&féﬂté eqiie eleRlehtst @ntrbBing Cth® NxPs®bn such as
these two genes into the virus and due to the gene

Pfo@PE&@tdstr@‘éﬁﬁa%% ERCIoR® PRIPE GRISSING &% Petg] arkvg in g way different from
wildtOpd, lefiRdria@ theQE{d] %'f BHiGicle F@é’él& fla(‘ﬁ@bﬁy fodfotdtalis éj;]tmrg ebements) or at

corresponds to the one o type Uiruses.
the tlpvel 8| the ttianslatienpland ataneumiption cobslesy, (tfrmedcting bellgmetnnsr}p lrespectively.

Partlc(:;“ullallrrc'y' thé Tatter aspect may depend on the respective cellular background.

Apart from using adenoviruses which are as such already known, in accordance with the
present invention also novel adenoviruses such as group II adenoviruses may be used for the

purposes already disclosed for the other adenoviruses described herein. The new adenoviruses



mai nt ai ned i nsofar as a replication occurs
particularly in YB-1 nucl eus-positive cells and nore
particularly in those cells which conprise deregul at ed
YB- | in the sense of the present disclosure. Cells
~in which deregul ated YB-1 is3fpresent are, in an
enbodi nent, cells which show an increased expression
- .of 'YB-1, preferably conpartnment. i ndependent expression
of @F InXggLen e&%‘.‘n‘pé?‘@d%? deﬁq’gf%ialteaahmﬁ dﬁ@?lé??o pereisy |P§niCAlarly preferred
- reprlettritdiRes eyl eRIRIN, 1R vivilsed Kvifys bABXVR0VH T YhicKUkd &3 in Figs.

into which in a preferred enbodinment therapeutic
16 apdds thgdesign pepeple F Waich ip Busther i lweatedimcisrmplee 1t and 12|
of a specific pronoter, in particular a
tunor-specific or tissue-specific pronoter. In
In cgemeteoicicaX wii0Be €ENOH promaterswad elonddhiatoFie IF8 ge@ibn ivéhich controls the

unct i opall y inactive, i s .preferabl el eted.. The
g gse%é?_liéoéejgcaf’fl AR ngﬁés%a@n&meﬁqvws Due to the
clorifg of-thesee @i fenehras ey vinky sndCaRk Bah&leaR RbARS generated therefrom,
alternatively or in . addition to the cloning of the

respepilyelyy et dEPliGation tefiaciensyr eaghlsn Whithe faqtuphly geareesponds to the one of

iIAGRC Mided, RaeRl dsdpautilve € ypdescribed.dn. th :
iR 080, hake, B8R L L BSOS L B <o, i
maipainigg ingrdaragfe paeplicaters oofurs Ipertipnlasient YRMemtdlan;poksitive.cells and

r i ruses. and their nucleic.acids,
mofd pBHfbulary A SARY LS BB RO mbE sl FE°in i sense of the presen
disclosueentCletin in avhichadetedudisd YBYDIis pesdentnars AR RACSHhEYAiMEAtNcells which
hodn expressi on CassetéﬁBconprising-a pronoter and a .
Shoyy, Aty \ocreased; GRPLsssigR of & B-in Brelerpbly (Romnarieer) independent expression of
YBS?@ME?&@d fatesal @moRRemef ccigveral of said transgenes.
The ElI, E3 and/or E4 regions are particularly suitable
cloning sites in the adenoviral genone, however, the
[ i nat ik akht ed ek Ba /nPU C
A R o R ek BavI 580y 0T e whigh i @ prefered
embegingdat ifesapeapogenss s transgemsisigve besscloned umder thel ppritas 9PB specific
for_netal.l.opraotei nase . nhibitors and/or .
prorfloies dn pATICHIAr M BESrse 6 o disie PE e ROy i 4B connection with such
virus reisdittieo £4. repbai tsi Amatidnally SinBMive, aPtpdreiably adlbte8CTHE transgenes
d nEJgggles and rLboFngs n§¥ he expressed which are '
esqribed dyerat ynayi 3130 Pe glangdiipte the fifc esgiqne Mdgrehy thisrqgatbesdone either
altefiati @Y b adgftlﬁﬁ% ﬁﬁ'cl/oxﬁrltg%ﬂ el tr!ﬁ'xs%&’ﬂ!s iR 1S 2EHA" 2l
oup

1
target nol ecules are selected fromthe gr
conprising the resistance-rel evant factors,

The s iS4 fact.or e .angi oge i S.
e ; aCts é?fsé,g bggi/ r?? 'gg |a§d g%ﬁ%%e&gl? %iﬁlbreggigit € gﬁlicg/\wgg,, may also be
exprgssgdtin coandctps vathdort hyeihe adeacnisey 6f therpeseay inPEAtdM, i. e group I

e Rl e sl o, REFRRR el o il Bverty of thg invenion

and dfealig\@SEprisy®eh cobhedtioh ath FHisBA bR sdRQORREHSRE S d
t hose whi ch have been diéfﬁaﬁeé alre;dy hg%éfnﬁiﬁnmnomran a

n“déifrrﬁf?_ébfﬁi%‘ﬁn% rhersbhatcharysisie scidfsequracy eadentoromme or several of said
trangér%géi bFig E'i,‘)%u&d%f?r”ﬁ@ 8 ioﬂ?éréoaz}#%gﬁrnlg nsuﬂgbqg ecrlcgnejgg sites in the

_Odl nents, are, or exanp
adenoviral genome, however, the cloning sites are not limited thereto.

Such therapeutic genes may be prodrug genes, genes for cytokines, apoptosis inducing genes,
tumor suppressor genes, genes for metalloproteinase inhibitors and/or angiogenesis inhibitors,
and tyrosine Kinase inhibitors. Additionally, siRNA, aptamers, antisense molecules and

ribozymes may be expressed which are preferably directed against cancer-relevant target



deam nase, thym di ne ki nase, carboxypeptidase, uraci
phosphori bosyl transferase; or purine nucleoside
phosphoryl ase (PNP); [Kimet al, Trends in Mol ecul ar
Medi ci ne, volune 8, no. 4 (suppl), 2002; Wbranietz
WA. et al., Gene Therapy, 81 1654-1664, 2001,

Ni cul escu-Duvaz et al., Curr. Opin. MIl. Therapy, 1,

moli@g«g“ri’gej?%glggb@lfr?%&ga also reﬁleaqev%(:er = ﬁ@TQsﬁ%?a%iche’g from the
gro%zg&n%;éﬁm 1RO 6;esisRmketdlevdht afactors, qahtﬂ'aﬁ@tos(;ﬁnﬁefors oncogenes,
5075 2080, 1997; Vljaﬁakrlshna et a

angipgenesiadentors, AN Asypthesiy regyapssub é\srep@oqnzvm,cgrsmgufactors and their

receg%feé] rarsOitioR! Bico¥d U aﬁ% nq%/p&u.&ﬁﬂ# rﬂgmtg]';(S{?g{aﬂsﬁotemaseS,

nbddi nent's, are, for ex
and Iplastrinogef -a2tivatdr- 6f tfﬁSEokmasentypc f Rreferred ammdirhdBen éhereof are those

.Ther a Advan Phar macol ogy, .vol une 40 jtor: ..
whidh ke A TRRE Eead heceif i W&%‘%Zﬁghﬁﬂgna&p?ﬁésg?fth ivention.
Endocri nol ogy, 144, 1393-1398, 2003; Descanps et al.
. Med., 74, 183 189, 1996; Majundar et al.
-POSQBh%déﬁadr@ﬂéneﬂ@émpf;}ve used 1 Beserd s mbadimognts. pss Spmyxemple, cyrosine

deaﬁz@&@é Qﬁyrr%ding‘?c%sé‘%a%}%epﬂé'a&a%n}éﬁ %Fﬁzoh@oﬁf %9%;%% or purine

di ments, are, for ~exanple orin [ Tral hao”et
nuC&loszde FKSEBJVJMSMPNEBA&K%@ alz@om}is iy Moleguolet ¥edovne, 9dlume 8, no. 4

(supléaﬁg %@(gzd g\f’%grﬁat‘z \tg:q{]alce? fal. ﬁgne 'Eﬁ aeoyz_golgﬁs%%og@:vll I\ﬁg ffescu-Duvaz

et aR00drr. ApiA2Mol.eftepipyn 1 [ 289k 4860 1920 K dyamh et SE,nCan%dN GelX 'ﬂ)'herapy, ,

1015320 0 BoisiE ey Hi €53 Joerapiaob ot pers kf6: Locker et al.

Clidié "CdHcErdRe€]! 32D075-£881C 81997 RE$ayakBishrao &7 al2 S 2Phat B8N ; And Exp.
Edorf 4 gBr ai t hvval te and Russel’l Apopt osi s, 6,

Thegmeuticr3043280-1284-3803]. Apo- 1 and Trail [Boehringer

Manhei m GQui de to Apoptotic Pathways, Arai et al.

PNAC, 94, 13862-13867, 1997]; Bins [ Yamaguchi et aI -
PosgibleecyTdlanespas, may be 3136d 38 pref@dniz¢mbadRBS,: are)wﬁmlezxglylple GM-CSF,

O 32 .Possible tu r essor
iR Tl el eust ot R AP R0 ISR, L e, Advances in
Phaf-xﬁﬁcoemg@npblﬁne zﬁlé\dncn5$ Thiwhfas lggg%hst mg:ﬁd@ﬁlcl\lﬁ)ésg% zhﬁgah:kﬂDegroot
End@ffl%ﬂlogy,%ﬁcé% ?Je‘g’%%g@g a@%ﬁé@fﬂ@%stga %95%021 Mo i 183-189, 1996
8N, Céroer GLRATHARS,, 72(033]10950%®OP! € angi ogenesi s

|nh|b|tors as may be used in preferred embodinents,
are, for exanple, endostatin or angiostatin [Fbjltou

4 002 ' L.es

Posgltble ag?pt@éégﬁrtée% g;eﬁes Ja%%ayéﬁ% L’rxlseé]%o;)reﬁ%ggi %%6&3&1%6 are, for
exampl:ep Detérjn [Tralhdd et dPoFASEBeJ, ridf 444-466; @Q)Qﬁ]naﬁaoblastoma 94 [Zhang et

hi bi t or ed | r rred odi

LT 83 0TS Pe358 1 BBt SRR BB g, 20,051
_ 206'21, 20628; dpbptin INERbornPAd- BieteSeh,f A, Bp. Mk B%ll.,r%s, 153-161, 2000};
ADP [Toth et al., Cancer Gene Therapy, 10, 193-200, 2003]; bcl-xs [Sumantran et al., Cancer
Res, 55, 2507-2512, 1995]; E4orf4 [Braithwaite and Russell, Apoptosis, 6, 359-370, 2001];

FasL, Apo-1 and Trail [Boehringer Manheim, Guide to Apoptotic Pathways, Arai et al,,
PNAC, 94, 13862-13867, 1997]; Bims [Yamaguchi et al., Gene Therapy, 10, 375-385, 2003;
GNR163: Oncology News, 17 June, 2000].



I nvest., 96, 2593-2600, 1995]; Tinp-1 [Brandt K Curr.

CGene Therapy, 2, 255-271, 2002]. Further transgenes

in the sense of the present invention which nay be

expressed by both group |I adenoviruses and group |

adenoviruses are al so tyrosi3® kinase inhibitors.

Exenplary tyrosine kinases are EGFR (epi dermal growt h
ctor receptor) [Onkol ogie, Entstehung and

Posp P RBEL BRI EHEr™ ool ied At PITTC Ao TS, ae, for example,

E1A8Re)16, 5390p8 Jhi@ne7 Mepdialet aBt 0dil BRkkes 0r§%9i7z £96-132, 2002, Ji
etaFreferred t rosi ne kinase inhibitor is her cept

Zrranef ResetYal333-BaACK99BPwEt athPncogepra (@3, IMLIAQ@OOZ]
(4 suppl 1): S122-6]. . SIiRNA (short interfering RNA)
consists of two, preferably separate RNA strands which
POSthbranglogaleSE mlabhorstah eraycheeustd u’opx:eﬁarredrqnilmmminw lzutey for example

el LR R DAY 6. PACRETL, 1SR Bh R anoci

agaiteiCV EQF i[Befara, V. e @hialthneol TRDVIBLN24 & il ﬁg. 10-4].
nucl eoti des, nore preferably |less than 25 nucleoti des

and nost preferably 21, 22 or 23 nucl eotides, whereby
PostiBRS@ietail bR Mabe ifibit | B9l Redl RN
“particul i Py to the i, agﬁn%’:‘ B pEed it gﬂgfﬁlqg‘? %pﬁg&h@h@, are, for
exampleglinps [ Alnahentst eh, Mpbifheih}s}es» t7©5 B15,i2002 Pl /- /d8bffedal., J. Clin.

L0 352080, PO 25 5000 01 abe 0 B 9 8o

nRNA The speC|f|C|ty required theretofore is nedi ated
F‘n@% the sequence of the siRNA and thus its binding
uriFy gansgene “érE%tse%sédlféh?:é’recsﬁmblév%’g’ﬂa‘ﬂ@ﬂ h jnzay be expressed by both
ro@SERRhbatusds and PBUEIRBERN Hule atdfsd fyfSiineQinds® r{hlﬁﬁ E |
¢ ?ﬁcond of the siRNA form ng stransélsy AfF oﬁg : fors. txemplary
tyroging kinpsesnae @R denidemal gravoh fyater tcenter) [Dmkvlsglasgmmng und
Profd@orSinie} § t 0
rofs?lorPipahc) TuloR D aof Lnfidfl linet Heorf Anichy
1998ha\ prsfqoredttprosing H@me linkésitcagaherseptinv jAhasg $1 etsalRl@%ncer Biol Ther.
e n ce is used as a nethod for the
200%@%%??@“5@ 1Ec,)5| O or - conplete elimnation of the
expression of a protein by introducing a gene specific

.doubl e- str nde For her organlsns a si RNA
Sle' §ilﬁtjff fong 3{1‘1@ ﬁ%ﬁl%bpf we, preforplyfsgparalg RNA strands which
hybRaisé it& ChéH bthes Wb 3{9'&s@%obble%ﬁ%nﬂptw}ﬁ(ﬁlsmeans' fhat iR are present

activation of a non-specif def erise reaction such a

esseatializh basel mdnandewéqﬂ@ldy Hahe adiengtbt oft npirie 58 huadeotidés, preferably

I t id
per O 18 DB O e AR S0 35 s gt greferay
21, RRori 2% endlentidag ewhérebymaresa lfigares aefet so akl sﬂnglehStQhﬂ Yof the siRNA,

efficie onpar to oth tech es, su
partjcu lfytﬂqu ?f‘—&ﬁ %’ﬁﬂ] e ST %‘ ‘?F:)ﬁh%élﬂg St(%ﬁb‘a@ﬁb ﬁlybrsises to or is base
palrkﬁﬁvhﬁ faf ok préQRUIL B 8kcodd si¥idleVtlaRd. sﬂlNM%B@diﬁéﬁllyTMﬁﬁég or mediates
| exes of 21 -nucleotide RNAs nedi ate RNA

the lsgrasahen GHBRNAr T0ISDE B CiramEE terel08int & medipied b the sequence of
the %Q@@A %nlilthué" % 6?@“& T, l’['h'étt]a% ?%ecﬁ]etme SIb '\&%graded is essentially

nol ecul es are su SO a
complementary to the first or to the second of the siRNA forming strands. Although the

Verl:{g, Stuttgart,

precise mode of action is not yet clear, it is assumed that siRNA is a biological strategy for
cells in order to inhibit distinct alleles during development and to protect themselves against
viruses. siRNA mediated RNA interference is used as a method for the specific suppression or
complete elimination of the expression of a protein by introducing a gene specific double-

stranded RNA. For higher organisms a siRNA comprising 19 to 23 nucleotides is insofar



suppress expression of the target gene. In order to
avoid the limtations of exogenously added si RNA
which particularly reside in the transient nature of
the interference phenonenon and specific delivery
(delivery) of the siRNA mol edul es, vectors are used in
the prior art which aIIOM/for an endogenous si RNA
parEHRAT S, o Boo A BRIP P b B R Fincmssife dense reaction

AuCT
suclape anrnhtemkdulcedrespm@e tﬂ&: \zleecttOfrathcohn afrgpubkestialigedl RNA of 21

uc ti.de |on et _sequence both in the sense_and
ucIP e SRS SUBREECG] T8h 2T RPARES iR WARE 1opedipg A Tnterference
in TRXAENLE cel®s FhdNblGlBBL dffiEicRP@mYarSROURRG fechlfBgit s StthtdsHbozymes
transcript folds into a hairpin structure with a stem

and gatisgeseumelequesdifybagiir, . éiarl@(ﬁxﬂplénderbelaas‘éalmmé Weher K, Tuschl
T: ijugg—ﬁeé atd Hug%‘l\l& %‘?Asa ggxa{enRNReinFeﬁel'egge(() Jﬁ%rel% mammg{xan cells.

ncti ona e ls enera r unme
Naugt .2001,5¢1 lentSd;49396As 38 353, feROGIRNA Theeduls| @t csuﬂimﬂlt S0 as to

codi ng for f the adenoviruses
supit RS SR B 1 e 2nen o oo BiveitDine TG B G ropipously added
siRNE Gficlapaacwhd rdstie ih INEHhhXht nRAEd bLk aﬁtkbfexgﬁ&uﬂlehbmenon and
adenovi ruses, but al so of the adenoviruses accordi

ng
specilip gelivenn(dshtsrphof the sRNArpelgcyles, yaeipis\ae ussdsin theprior art which
allo® 9P érﬁio@erﬂ)ltig EWA @ﬁaréssﬁﬁm*sp yﬁkﬁ%%ﬂéﬁ?@? e, 'WiGonucleotides

transport to the nuc
haVIagladgng@deﬁwé‘lrmuglsetsdearmie anfeorveed anto syis tveetsr ahidr domprise the 19

nucl%:ﬁu&ehlgn% ka@%&@gé eni;]eag’otwe? theagentscp glil(? de OVI %Sggeso%%m%n separated

by, ﬂ)i@%&nﬂé?a 9 mhéldbidk/ @Zcer@aﬁﬂeﬁce dﬂhe&?éihltﬁfgd.rd:nbﬁlpt folds into a hairpin
adenoyj ruses descri atent EP 0 931 830 ma

st it & SR T BETE: Ao FOFPIS) | SYSE s The loop is rapidly

degxﬁ@éipﬁ(}hé ¥éll Yo thans filondl QIRICARANEEND isgénbRicd BFhHRelkafp et al.,
ination with these nucleic acids in accordance

SU%W%R9§H%03PﬁV%H?Pon Sui tabl e nucl ei ¢ acid sequences
nmedi ati ng nucl ear transport are known to the ones
skilled in the art and, for exanple, described in
The Wh¢leic akidreodi@gfor. YB¢! which mdyrbelpagyof tiR4@lendvi@3es in 28 @Bibodiment of

the SR wrooaroradth) e a0 JiPRggnapiany eroup 1
adenbvirbies ibamaldoToK ythy a]:l@&?vnMB&S adodidihy : to8tht- iivelus, i kas, group I
ader{aggu%,;&al;g%griﬁ lr(lﬁé ic aégesegg?rgqxep\{/hlth g%ggteg 4&% transport of YB-1

into 488 fhcleusT M@e IR ScidS 'ageﬁ%%cﬁﬁ ARl alal BEkdIHC la&%?dmg to the
transport may realise different principles.” One such

invegfiomas prek ap she adgnowmsas ngwrsinghe psipoart puadtasi forwixamplg, Onyx-15,

h
Adgs 050 DR P R SRR T 410 e P i ShiEPat i potem B

0 9ble 3ao Srﬂa)Ofbe tused,sasg addnoPiggres d@d adeh@nRUROderhE) erespectxvelﬁ and the
rep Ilcatlon of the adenoviruses in accordance with the

cortEsRQRAIE BHCIBIS SIS TDOMTRANER Yl HERpMEISHAGRS (rogecplance with the
inverl§6f JuitabiBeudieR i A REudlEs REGARYS AHIES thspBR S REbWto the ones

skilled.in the art and, for example, described in Whittakér, G.R. et al,, Vi_rology, 246, 1-23,
1998; Friedberg, E'.C., TIBS 17, 347,' 1.'992; Jans, D.A. et al., Bioassays 2000 Jun; 22(6): 53.2- |
44; Yoneda, Y., J. Bidchem.'(Tokyo) 1997 May; 121(5)_: 811-7; Boulikas, T., Crit. Rev.
Eukaryot. Gene Expr. 1993; 3(3): 193-227; Lyons RH, Mol. Cell Biol., 7 2451-2456, 1987).
The nucleic acid sequences mediating nuclear transport may realise different principles. One

such principle is that YB-1 forms a fusion protein with a signal peptide or is provided with



accordance with the invention, particularly group Il
adenoviruses, but also with the adenoviruses in
accordance with the present invention, i. e. the group
| adenoviruses, is providing YB-1 W|th a transport
sequence which results in th& transfer or
transl ocation of YB- 1 into the cellular nucleus,
suc}p& @’&pc%/ a%td\a/lg Eljg er:eJ a}h%ycg l{?lﬁ.r:nucléugnt}epa%s%% é}i%f%gnn] peptide,
whep:anpbm thelreplicatiat dfethe adeeowumee ircacaciddnczedjtiethe énvention occurs.
nmedi ati ng transport into the nucleus, is the TAT
sequence of HI'V which is, for exanple, described
A flggetheciphd Whidt hay b%UusIeahhetheLtiékx@h Cofahk hdsRAMRBGEERD BE used in
that kind in Efthymadis, A, Briggs, LJ, Jans, DA
accoyggmee 7with 1@23m15128m ogularly jgsoup {hiadenoniugssedihtalso with the
aderd VUG 19%0%&%5%&hﬁnth algce Péékﬁtuﬁ%énﬁo% ki)e utﬁ?%rbl.ﬂ) I adenoviruses, is
accordance wt i nv ntl on, partfcular group ]
provadieg 0AB-it wgthsy tranisprrt selgsence Néiddemdtsl in tiegsansfec or warspchtion of YB-

. 1 r.esent inventd o rou adengvi r uses,
L infokfe PFIET Hhgtelty SPisp R0y ohar e ot Sicthef o BesHIRR. appromprs
virapegglicd@sn Whdre.h Ae ke NFA€ | £ Yartiduladlys P@Edtive | hucléic acid sequence
within the present invention that YB-1 is _present in
medfatt@gftmnﬁpqrbﬁg? fihe pugleusc i el YAT pequengs /f HINi which is, for example,

desc‘r‘x‘%ﬁ ﬁ%@%ﬁ%ﬂtﬁ%tl’(@r |sﬁlﬁa¥)&enu%%1!: ac1E WEJREELIQF ?hat ikind! if Efth miadis, A.,
hin the invention that YB-1 is use pr esent 3’

Brlgss dTe’r iJenst Dée, JBCéﬂnsxléﬁﬁHléZ&nl%Sshosf wetheuthorprqscmmomdn that the
aderIoQ/{rmesAo X@ uLeddl %/oqaén\ég V@ﬁl tthn%){vegfg ion felglcufarl eII .adenoviruses,
i e r? I's’a

resent 1'n.connectiron w res I nve
but \dBe lthehidetioviitsespacedeirpbtoy tlteapﬂbdne infentibmdi. g grupt hadEﬂ:)viruses

| at e ro t.er ndthusatlvat ene ex esso
COmpHSe §1f a’lfll E%qu&f:% edgcg' tggtgegtg(ie w 1c medlate nuclear
trangpktl | cuI arly conprise the YB 1 derivatives disclosed
herein. Further derivatives can be generated by
del etion of single or several amno acids at the

It isNvittgh merBi*ésen{ ﬁ@erﬁo‘h%ﬂ] \FEE-Z i9 E)ré%ﬁthh s tfllmaleﬂgtlhn Bara&lllgrly in a form

sequence. Is wmt resent 1 nvent
whiel eogreyRnls tcr widene ¥Balr duthemn e, itYis vxfnthpr e mmatwmthahﬁB 1 is used

or pﬁe@&?c%ﬁo { F%lﬁﬁié/g?%?%)?a?l&)é nve%g)rt%ﬁ%or hgtgt? gcg'g{) £]O§(B_1 derivative as
mayvka:r msadl$)rhf5y bk Ifréﬁgﬂ’liﬁrdo_ﬁnmlendmﬂ'dhe@eﬁemﬁmﬁdmuaﬁ €is a YB-1 which is
PrefRiapl APALIS OF DERST FOUBE HOBPeE A i iebiigispegepe expression of

the fal@@ V@Al £2hagic Mah t ddtvaliedsh phriBula®y EostpRiek tﬁi@n‘PBn derivatives
§ Eﬁé‘iD as well” as the CGtermnus is relevant for
1SCEQSE

erp) Eurthes dedvasiyes Fambpeenerasgd ypdaletion of sum@ or several amino
aCldg% e l@rterqlrﬁﬁll,lselﬂ'?‘e Cs t&mhr?ust u@%‘:{\%t P%} gmﬁrh)ea acF gg‘q%@ﬁce It 1s within the

i nvention that a shortene erein ed
prest:nt mseBnlthpr dseiYl) 1 ifragoentsent ivsed s YiB-1 rpeotemvemtﬂna/eense of the

presE A R e PP LR Kot o 108 S 7B ohh Ehatd] Various ve-

1 frigﬁﬂﬁﬁéiﬂéldhssélos&ﬂ Blich Grdetar Rierised bl @eledonsadt @hPCORRE B N-terminus.
ompared to native YB-1, whereby it cannot be 35

The dxstrlbutlon of the various YB-1 fragments has shown that both the cold shock domain

(CSD) as well as the C-terminus is relevant for the cell cycle regulated transport of YB-1 into

the cellular nucleus. It is thus within the present invention that a shortened YB-1 (herein also

referred to as YB-1 protein) in connection with the inventive expression of E1B55k and

Edorf6 migrates better into the nucleus and thus induces a stronger CPE without necessarily

binding better to the E2-late promoter compared to native YB-1, whereby it cannot be



excl uded that also a shortened YB-1 m grates better
into the nucleus and is causing both effects, i. e.

i nduces CPE and binds to the E2-1ate pronoter.
Finally, such shortened YB-1 fragnments may al so
mgrate better into the nucl®us and bind nore
efficiently to the E2-late pronpoter w thout inducing

exe b E g o Y27 S e TR AP cl N @ing bon

effectgsipecindueds CPE anp bingle tb tid B21ats pepienee Figslydssdl sﬁh&ﬂ&xed YB-1
herein i connection wth thgﬁfull length YB-1

fragB’ﬁWu“&‘ﬂl %FO psrpte) Regsy oy theoppclqug aad b {E‘QFFC%@IC’GRL}S}O the E2-late

prorAdter Wilkout ikdRicinfVat Hene£ORE dItﬁ@alEchGntﬁanB@ m%g&dt(?f?@eqtlon that shortened
various further genes and gene products encoded and

YB-éppoteins end fregmpuistrespertivelin pompesafietoysaquences as disclpsed herein in

t

comg{%ﬁé}g g@égh@ ?@gleg%t%l gglal ih Iﬂgﬁl%uﬂ[' %elﬁgo%gfj%a%%g 51%11?1 seguences (NLS)

andﬁmﬂhrn t he present |nvent|on that the terns adenovirus
and adenoviral systens are to be understood as having
essentially the sanme neani ng. The term adenovirus

Witlp édatd RREHe SfdtedidnyioR@ vAMART BHRQgS RndSzeh® pPiucts encoded and
related to the conplete virus particle conprising the

expresssdi SRRVl h Y the adespriryg iitds imp@anaiple prssifeln dvat these are coded and
oYl M Jaakdele b &1 bnftgdsgs on the fact that the

exPnucflelé’gaciOPPlIlIh )J(Eng€g§conpared to the wldtype.
Preferably such changes conpri se changes in the set-up

eno of the Virus as.m ult. from
e sty FheGFRAY Boieh W GROEE AT RS ARSI g ems are o be
undd‘rﬁiggldl ﬁ hk}{vynﬁc&q&iﬁlﬁﬂﬁﬂmeaﬁfrinfeoi;eagﬁigl Tﬂ?; l&ﬁglbg?g(?n&r@ Jigdll @Sticularly be
rea r anes Vi y is
undegsiged 5 aﬁﬂtﬁ% ?léteg (e QRIS ¥BYS RUEHE CARPTising ithe ¢gpsid and the

nucl¥RGERI THO teeR aﬁ@ﬂovnfapiyste%i(?e{m&ﬁarl)bﬁ)cu%Ql)n' the S 'that the nucleic acid
therapy. The above comments, including any use and any

is chgaggdfiomprradie theowildiype. Feeferaglycush errnges edmprisp shangss in the set-up
f HESRBHE! | G
of t %ﬂﬁg%to\ﬁglbé’e %e?&gln a{/csqué \;Péglfllg ?&ﬁe él@tlﬂgg%éfg# Ad%ln\(;%‘ %}Wog%ﬂutatmg
promdﬁmpleeslam senuendeis and/fot cb@inge&mebwe sublats tdading frames. The term
ovi I uses ed i n acc invention,
ader AR Jo ST rod aEstooRP dSed bicybatd s Grise ghich may, for
exarAple/tRMisediegena fbrdpye nuclelc aC|ds coding therefor, is
any respective adenoviral nucleic acid which as such.
or in conbination with further nucleic acid sequences
The ra§§\H=,| {oinrhhtd 15@9311&1% %Bi' 9513 arfV 8l desldn &fSthPA8S1 R rBises 3id adenoviral
expl ai ned herein he sequences and/or gene
systeyng despecsivabie @@@éﬂowpplfx@blerte iphel nygteioarider edpredherdfod at/ vice versa.
hel per viruses. To the extent it is referred to coding
nucl eic acid sequences and said nucl ei c sequences are
In congéetion withjubagessenhiintentoe ik nS)Vpn),smblb that whé hidenovidiges used in

esent . entlon t hat réé? enti.cal sequence
acoqRAAnSE cfith 1 o Eiagy AP ReSifses, Wr e, eroup 1
aderfd@Tridee And BRUAREES aéﬂ‘@!:dduf?ﬁﬁ@re‘f& Qainty' e4le@fivé@ienoviral nucleic acid
sequences which still resul
- which as such. or in combination with further nuclelc acid sequences results In a replication
event. It 1s possible, as explamed herein, that the sequences and/or gene products necessary
for replication are provided by helper viruses. To the extent it is referred to coding nucleic
~acid sequences and said nucleic sequences are nucleic sequences which are known, it is within

the present invention that not only the identical sequence is used but also sequences derived

therefrom. Herein, derived sequences shall mean in particular any sequences which still result



36 in a gene product, either a nucleic acid or a

pol ypepti de which has a function which corresponds to

a or the function of the non-derived sequence. This

can be tested by routine tests known to the one

skilled in the art..An exanpfe for such derived

nucl eic acid sequences are those nucleic acid
.S e fo h u [ : .
in apgegmtléi @gﬁéctm’?{tﬁa %%%%gaanéc1gm&'n%m¥p%§§§e dﬁehg%e%smﬁi @ﬂc’:tlon which
corr¢sponeisep ,a drahe fendadiof fof rtmnoxbaere/eslesqqnmnce Tdhie cdnobd feeted by routine

TR A b5 A St S BRI L i cences

are tAbd rﬁfcletmnd @@t[deﬁ@a@amém@o@ok@n hél dadtle del dg Plptddati, @particular for the
system according to the invention and their use In

same, GEBRQ| AR esaAbenset Mdighnheiveren have gpdicierapebpse pequepre due to the
dege?x@ﬁ@ﬁbm@ etidte cgdenoviral nucleic acid is deficient
he expression of the oncogene protein, in
partlcular is E1 Aprotein def|C|ent i. e. does

ei t her r the te|n erein al so
witf gbdf) o bs” B0 ol ey " WRERR G PhoR € o e
corrésp&lcﬁﬁg)fa&ﬂbv(rble!iqﬂlﬁatairsstteﬁxﬁ &EE(&dm’gOtoa&eEmilzexﬂloii%na their use in
oteln or ., does not code for both the 12S E 1
accoaﬁa&f‘“ewef dRGIinvRRtIons gespeqtivalyp e pRb OCBmemsthﬁeemoml nugleic acid is
deﬁéi@ﬁt'f&qge B&ir&sn dffthé‘&{co%ér{écﬂr&t@ﬁlegl ﬂa?tléuhﬁ 1§EPA ?)?d'téin défdent, i. e.

hat the adenoviral replication systemfurt
doeSc@Ichpr nefeapde fomtbe| léﬁo€la°c protest (lzer¢inlafsorrefermed et,o asvBéA &L protein) or
f I i se
for th% ??é]gﬁl\%g@f: c(ggre%leshl%gr% Véfgr%dgg évfsoﬁx%ﬁ@ of rﬁ%gsgréor’% gode for both
the pIS)IEennpropm tand uharlBﬁ Ehe pEbtAnpboheimndnﬁdaii @k defised hérein, if not
| | owm,ng characteristics and .confers the fol

| ow L
indico 6 L8, FOPREG 8 Vb UR RGO SeP I PUE SR PDCRyfhen gomprises a

nuclei® apidef arhelpey vin@y) wheRby @RtiudRid 4¢id'6F the RelpbOkfAs B8P @ nucleic
cells but is replicating in cells which are

acid;segrepenuBich cofles i9e theeincogspe psotein, Rastiqulprle fhe sl Apprerein. yihich has
the BSllowWing %Mrﬁct@?ﬂ?ic? ' efnki NSnfH€"RI %l?}vﬁ{q% WadacteliStics to. the jad adenovu'us

transactivating at |east one vi ene, in particula
respgytREk Bas preferabl, nonEﬂJdrCfaBngandYBrl EB:Am-nengBetls but is replncatmg

in cégfesﬁ{'hggfhzr e %Ei_ &ér}/cﬁﬂf%l t{lﬁCele 1 e1n Ydé)efsnug ehs/\}){)sﬁtwe ({rﬁlé cells exhibiting

eus.

derepule®d rfB-l nisetrinsai vatias attlbsat bhianis qeﬁs, ifdgagiculac81 Bexle)ar,] E4orf6,
a

e . ei |duaII or. .col | ctlvel coded
B0} SpulGLEARDE, B CR ot pprineS taify tndlShdoeg 85¢ epnafte pollytar YB-1
into \thé H8@&usf B isBoikin AR Piesdnt INRNAYN kS Qe BREEZERQWRsdrlbed herein are
adenovi ruses. Furthernore, in an enbodi nent of such an

eithegdadisidnalll or eqblertvaly @Weéys@fewme-ﬁed: by Heredpepivirhs. Thiseapplies to
helpw Ed ﬁpbstgegrgﬂfﬂaﬁhsﬁ}use%d%s it Qem%s%g. the

nuc el c acl per Vi are present as
replicable vector. |s further within the present

nventi.on th t t he n cid(s d|n f or
Furthiioss it 68 SEORHPSH S ft Rehoal rREuE $8pmth Sefortance with
the ﬁfv@xﬁtﬁfnathlf:)éd@lﬁcﬁﬁiﬁnhud:lﬁlcad&rde%rﬂf/&sﬁh Qﬂlchéﬁ,cﬁcﬁﬁ of the helper virus is/are

) present as replicable vector.

It is further within the present invention that the nucleic acid(s) coding for group I
adenoviruses and/or group II adenoviruses is/are preferably present in an-expression vector

and that this expression vector is used in accordance with the invention.



and that this expression vector is used. in accordance
wWth the invention. 37 1In a further aspect the
present invention is also related to a vector group
conprising at |east two vectors, whereby the vector
group conprises in total an ¥3denoviral replication
system for group | adenoviruses and/ or group |
InaﬁﬁﬁﬂOVlruses as descri bed. hereln and the vector group

USSP HeRIESPHENERI S RIHE!A 8t YESIOr BFoppagpmprising at least
two GBROFL VBEkDE BV eEOFRRNE RbmPlisdsh tdeleOMeh&liral rephcatlon system for
re l'ication systemis arranged on an individu
povipysestasfioneiounnl edeppeisteaps daseritsd heref, ﬁad the, vectoe group is
' usedJLe&%Qltdah(%V\gﬁﬂ 'tlf%nmt\ﬁlt ﬁl i Sldellngocﬁmf ﬁ'tréablf? é(pr?e%f of ﬁxe adenoviral
e use a ce containg one or e
replicheoms)steni s amengtsd ontancidividdel veoror tfhefegblylgn elxpression vector. '
adenoviruses and/or group Il adenoviruses which are
preferably used in accordance with the present

Findljy giatpréent iatéhtiohicklated @ 4 further skpedt tb Pheddse YF@aRA8vhich contains
with the invention of and/or a correspondi ng

one 98 8a5AL o4 the pushtic acifls yhichyeade g/ spupal edﬂnpe@psﬁ andigr group II
adeYREL s vAIEY Qe Iﬁef‘éx%ﬁryoﬁseg i RYRREHRE DitAGhd gregé}f? invention, and which
I nvention, for the very same purpose as descri bed
are ferhsi nseﬂom achterdaatrq cuth Haemyentians e .andhe aaboxvespondmg adenoviral
repl%ﬁé&{ ! 2 el e| d otgur:a,lug tr?esﬁcf)]ncﬁl der\]/ce)é/tllelr(r: %ﬁgr ggvl%atlgp %}rpf,] 6ccclcj>rc? ng to the
invemntien,gbothe vem\samk porpbse asrdesaibed ddreimfon thetlatib@eddehbAruses.
forminto a cell, preferably a tunor cell, whereby
due to the presence of the various individua
The%ﬂp@ﬂt%ﬁﬁ&d SSUAC b ARASYIRRES asd id irh&xlérr{gély hAUBL acids and the
onponents were derived froma sin ?e nucl eic acid and
nucl&l%?%@ﬁ eoding sheyefpr| magalse\her inreducedeigpe arultirdrijte fohra into a cell,
fP46He |
e BAEL ) o, MLl 206 BB PUATERAR componcn
theyaaedl tagethgr wfﬁ thel indictatwel¢ommsnts eere égped dionga sideleawicleal acid and
a si%@%r severa d@acwls tshrerseé%:fWe may al so be present as
ctors: sf'e r%ﬁ TRELE l\}/Iectors are viral vectors.
In case the nuclelc aci ds conprise adenovir al nucleic

aci ds, eferably the virus particle is the vector.
Thejgcleieipslgs ich arp Lecldn afoicane Wbt eTtipand Mive ode for group I

aderfoVirdsd3ual/Bt groﬂﬁ TORieASBruREL %&@éspbﬁﬁlﬁ% Pcleﬂémzﬁl §ﬁ§ & parts thereof,
In each casé the vector conprises elenents alf ow
mayf g0 bheregash ey sectarhePrefsrabhathasd wastass alendrat NeQﬂonsuhll @BT the nucleic
I n na essjhQon Q
o kL AL ey DL OO BHEIERHN Bl 1
howpva‘f elsa bYithie xipr pesnoimvesttdrotha; s@ddutlekpeidsi are peéseﬂil‘eilﬁt # plasmid
known t o h?e ones skilled in the ar

t
ol IR G MDAt O PiffauL SRS ¥BF0y B2 T4 and conrol the

prope@on Aflenenid We@sic arid|i0Rl REINEGIORS thel oftidi]l efpression of the
editor, Sempars in V'rology, London: Saunders

inseeq @pgi¢i peidpRfableater ors Preferablaspicssionsyestass ang respective elements

Igrﬁﬁb%rg{o R 9&6@%1(1{1 1R &5 thk A AnBCHP Mm I GledrReE iF8RGHARED Horwitz,

M.S., 1994, Adenov1ruses as cloning vectors.. In Rice, C., editor, Seminars in Virology,

London: Saunders Scientific Publications.

The aspect related to the vector groups takes into account the afore-described embodiment
that the various elements of said nucleic acid are not necessarily contained in a single vector

only. Accordingly, a vector group consists of at least two vectors. Apart from that, any



that the various elenments of said nucleic acid are not
necessarily contained in a single vector only.
Accordi ngly, a vector group consists of at |east two
vectors. Apart fromthat, any 38 statenents nade in
relation to the vectors is ab&o applicable to the
vectors and the vector group, respectively. Goup |
denovi ruses .and/ or group Il adenoviruses are
statCIRSTS Ml LSRR P EFIEUL Aot PaR ioabladp dBe AReiowetg the vector
grolyy, esdpedtiselyr espectively, disclosed herein and may
ot herwi se conprise all those elenents known to the
ones skilled in the art and which are inherent to the
iy ?e@%ﬁ%kf S11 (aBEHrusel: are ARV L 475
Gro%r us&gﬁ,élmt hel r Fcation. Fields C\/@ﬁ ?oéey, ? Fmﬁ%us nucleic
amdedml gmst prodhats resB@dtﬁvelyKdlspb,sedjndwm ahld)\txﬁa@;qthd?wt\db cetnprise all those
|nc tt Rav n. Publ j.shers Phi | adel.phi a,
cteninss, kB P RS TR ORI g APFD A (MR Pohe widoype

ader[w/ﬁrpﬁﬂE(SBénk TMARhbGFded: Thae/ifk @A MHeir rByRAtibRFitIRe Virology, vol.
gFF%on of _adenoviruses shall be briefly di scussed
3 ‘idHO’iSh

| B Agiiper e M e pTaway.i BALost tldekippineeisBavens Pyblishers,

Phil4&1phi& A0k hapreregss and is usual ly based on the human
transcrlptlon factor E2F Durlng viral infection at

first the "early genes” E2, E3 and E4 are
¢ . :
For g(;og?] zb?gflustgg?rg tbﬁ{ej plg§ E thfrP at1 nr 8% t?hlj: . pfesent invention the

repl;n:amd)reoﬁmiemcﬁvmjbe; shall bs brlaﬁbedlEd:usE&ignm iblmﬁdn@t ing of two
transcriptional units ELA and E1B which code for
different E1 A and EIB proteins, play a critical role

Thefreplicatin aCddedatitRes Bfa oY BompleR pRREdsYanaR¢luduARy bale8 on the human
genes, as th%y i nduce the transcription of the E2, E3

tran%gldmggr f@‘éqfeléz (qqé\yxgﬁgral nfeqhion atdirst the ‘eaply pepogy ElL g E3 and E4
are éqﬁlésrsécp Akl Yourpecthhgl AOD%&E@;‘ES %ﬁﬁﬁsﬂ'ﬂ@ I8 @b @yl?ﬁ@s‘ls of the structural

synt esis in Ing ce us trlgger
proteins rof thavisus. HheE biegien ensigting BcfuhrangaemcrmubnalalmterlA and E1B

Whlé"l? gc;ld)e fofAﬁl{}i}e}e ?E?%laylgzb}glge ro{ nt NG a?tét ch\'d tca rg[] fgr T %gf/?ﬂ,og of both

pressors O
the Bzﬁ'ﬂy ad® thelldie, geh®8 8. theyn udimcélghéﬁanst:ﬂﬁtuﬁlebﬂ tHeaE2 E3 and E4 genes

tra Fis reI d._The E2F factors
ety S e Dot R PIRRh AT AtipiRain 16y it mey iniiate DNA
synth€g¢ @ fesBhg BAlshandc@lid Wigher ansk Mithalnid8RES phi® (c. £ Boulanger and
particular to the adenoviral E2 early pronoter) and

Blalr niSPil hslditionalis dhaygnterst with theymor sypressars ofithe lﬂémlws (Whyte, P.

8 4 4 199
et a‘g RbI\thra S%’Iﬁ’;e:ri?i lrgigl?g%? gl 8m§h%ép A rcglpﬁ%ra&!lﬂsx%t}/on (‘actor E2F is

reledpgdo piroE P Eacydramey shlosequantlyifdd topeortesmomldang| proxeies ragions of both
h M ph | t t. th
s ML S5 AT A T L —

tranamqbu@ afidhdfue repByatinaNeRinsy). &.] SdierRb 20826245 9i 15992) The activity of
;ﬁg sed fron1the conpl ex con5|st|ng of E2F a

sphd?ep aé?ded’vp%OSP*F‘PFé( Fignedde @Pomphqrﬁquh@ﬂn of pRb

partlcularly exists in the G1 and M phase. In contrast thereto, the hyperphosphorylated form
of pRb is present in the S and G2 phase. By. phosphorylation of pRb E2F is released from the
.cor'nplex consisting . of E2F and ‘hypophosphorylated pRb. The release of E2F from the
complex of E2F and h}‘/pop-hosphorylated PRb results in transcription of E2F dependent genes.
The E1A protein binds only to the hypophosphorylated form of pRb, .whéreby the binding -of
E1A to pRb predominantly occurs through the CR2 region of the E1A protein. Additionally, it

also binds to the CRI1 region, however, with a lower affinity (Ben-Israel and Kleiberger,



conpl ex of E2F and hypophosphoryl ated pRb results in
transcripti on of E2F dependent genes. The E | A
protein binds only to the hypophosphoryl ated form of
pRb, whereby the binding of E 1 Ato pRb

predom nantly occurs through3®he CR2 region of the E 1
A protein. Additionally, it also binds to the CRI

regi on, . however r ff| ni (Ben-Israel and
kaﬁ‘%?bfé?g‘é*ﬁen%eg7 1 SO5 ul, ?&%‘@WW Cargmogensys, 24, 159-
16920003). Hel t and Gal | oway, Carcinogenesis, 24, 159- 169,

2003). The gene products of the E2 region are

especially needed for the initiation and conpl eti on of

I

Thd é}gl{f g?{ﬁigh@ %E g&ﬁgﬁe gdrfi:a%% ?%%8899 E%Jdggggr ie ?xﬁpétloﬁ and completion of
the mhlt:attmnlaedhdywow@rphnwmsenml ptdi@ns. Hleeamkcylplﬁaﬁ- of the E2 proteins is

confEREDAZO yREBRL S LGN, £ a5 A1 8 e

to hazml ab eE2-parhymoiremotet Syyaart Bzinpr%ﬂﬁteThlaEfHaﬂﬂyaE2 €& promoter
Mbl. ecul ar R%Eert oire of Adenoviruses II1l: Current
M

(Swegyinathan; spdyl RIRYR?R3Y gl hes M le iR eRsEpire \afl Adgmviruses 1I1: Current
Top1c7s71ril%ncro%%lb dVﬁﬁxlnaSolé%%%)/ol 19¢idi 47 @9ﬁ'e!séﬁm§/§?ev%xlao 1995).

yroducts of tHe E4 region together with't
ifiorplly, Himaoductst ofi the B wggioa tggqjl@qrawnh theeE Ayrand id B-55kDa protein
tivity b 93.. For exa _
SR AR R G 6 £ e, e
proinotee lseﬁybn mmre)frartshalvﬁtbdrﬁy&hr'écmmtz&jtlﬁn of aedetbrisy7 protteh &ftoded by
n wth the heterodi mer caonsisting of E217 and DPI
the (%F%HOH aWHBnthsnEﬂer?m%&%wﬁun% (R 528, andddbly¢Swaminathan and
Thik988dya, FRC B! THLBI6, ﬂb‘%)CplEm{e%or‘éoﬂé'c%pr &fnswtmg of E1B-55kDa
El B-55kDa .and E4orf6 i s inactivated a/
and(Iogfo e irpstivapgd iy pai (Stpegengh¥génet a6, @@9&@5176 349487, 1998) in
dér'to c8 &l >
or Cryglceﬁﬂ%ge - 4 Quc Rl 3%%&%%&;%& Y dafidelind T AE55835has a further
impo iy rfuration finsefar 2o it prerotesrwhes 1mleraptmgTMths‘34ovf6@motem the export of
e P8 A5 B A, SHGILE 1045000 MR T s
Ketnext éﬁlmkrgyl 4t BQJ-GG@,I E99). (zBrﬁ.ndm iamdrtatfedbiervatiof [soihﬁgthe protem

corrr]p élrxi ﬁgl?s?stnﬁg S‘gr Dé@%g{féher gci ltlggtths? sbosc(::)arll\éc{il t Iv?rgl inclusion
bodiebB- 5K Laduadar Gt 'tl&sé erﬂithﬁ:@%é fhe BgesSOF ?éyhkﬁg)n Yld ﬁ'lcmscnptlon

i nclusion bodies" I s assuned that these
(Oraglles and Shegk gk & WOI%Y@té%“ 29, 48 cati on and

transcription (Onrelles and Shenk, J. Virol ogy 65,

424- 429, 1991). The E3 region is another inportant
Therlég'ragionfia andther imppitant atgiom faanik fepligmiohiand lim parfioulat foe the release
ofaden 2ase ?‘ﬁ E\genow ruses 1T e E3 re eon nor e (5_mec:| S

CEHTVARS {heC 4 E1RA90 ROTE B MY F%rﬁalfl% 250 wfqrmagen or variety
of comppatiadly ¥hY pfowthd whichtatd g ewlehed] faf Bieiffec@®S RDEIE BF adenovirus

for the |nfec i ous_cycl e of adenowrus invitro, i

in viro,iin e cigy gelloqpligs dloaype vy, Plasayeryislyrole r theisurvivab|og the virus
during ah B6uwtS Whd/brVi@enOhfdefi6n M ¥i¥§ as they have, among others, immune regulatory

and_apoptotic function(s) (Marshall S. Horwitz, Virologie, 279, 1-8, 2001; Russell, supra). It
- could be shown that a protein haQing a size of about 11.6 kDa induces cell death. This protein
"was, due to its function, named ADP - 'for_ the english term adenovirus déath protein -
(Tollefson, J. Virology, 70, 2296-2306, 1996). The protein is predominantly formed in the late
phase of the infectious cycle. F uﬁhennore, the overexpression of the protein results in a better

lysis of the infected cells (Doronin et al., J. Virology, 74, 6147-6153, 2000).



during an acute and/or latent infection in vivo as
t hey have, anong others, inmmune regulatory and .
apoptotic function(s) (Marshall S. Horwitz, Virologie,
279, 1-8, 2001; Russell, supra). It could be shown
that a protein having a size4®df about 11.6 kDa induces
cell death. This protein was, due to its function,
nanmed ADP - for the english term adenovirus death
protein - (Tollefson, J. Virology, 70, 2296-2306,
Furth@@0re, il REliivl €4 thel SreRLEHREH QRN X 1T TEE 'vﬂh§e|§ei le'abgnicula'rly
phase of the infectious cycl e. Furthernore,
thosgy WFusp MBiek reither exiesspanyt B35 Ed dspriotedn inar anhéd$ dilA protein, may

replhc)ét:e'(ﬁ%rofefﬁé@nﬂ}g%?9&@%5&&’&50%39%[ 48 I'QFEEre 1ﬁ£e6r 71;3-220i 1981), which,

ho%ncwiarmot bdmealpﬂedsm alinica \appli@itiohd ﬂthlsEﬂh%ndlﬁblﬁinad referred to as “E1A-
t hose viru

iR B s BB B8 PSR et b i

twopprofe@isn namiBly theeldd 6@d ¢heV eIy $t§1n0|cﬁﬁttr$lyaxﬁt m'ah&hQES ectively, the
l\)%ls it R A S LT pectively

expf?é%l%/%@the ethenedenpuiral @spesd g ving, kR rﬁf&la% 3#){7[22%311986@0111&%& P.
andﬁ]!n? PheRREEROR 27%{ E@f 864 91@9th 188e aﬁ%’%wc{ h#@aﬁﬁar{ lg.ré' the CR3

in |terature Fur ernore it " was nomn
regipn of eSS enatoindsl ejdyblﬁj_lgthe ttamaq]rvatlmg fAmctiora(MEbng HReani2Z5ff EB., J

ngot contr .and U respec
o S P | e S AR e EALIT s o
regldn afRl/or CRBl reglﬁn of tA812 Rproddid hic BLertANY Qépllcﬁhon &dTektive, however
275, 281-299, 1991). It becane’

are ) BecTRE BEp P oiey G resmey WgiRSRMORT et TaBrtcular the

E2 IEXIHER | MY ifol &8t BONEAE oYL NYEhIUGCE | 1
Slghevapie IS, i, S YR RBIIES o ..

“ﬁ&gﬁﬁV¢rﬁs§§fﬁh&?$@ di stinct deletions in the CRL

and/or CR2 region and/or CR3 region of the 13 S

protein are essentially replication-defective, however
Aftean'@egtidnl d9f & gedln Hepidally aut tumgr ceil, Mihea wilhypeladeresirif) €YB-1 is induced

d t i rticul ar the
oo OR35S SRS 10 RS Ry s i
the Wdhir}d{usmh boBiesanithiBehel i¢leuSwhich alloWis r&%ﬁ?&%%éﬁﬁaﬁ%&l of the virus
7, 19 3 After infection of a cell pi cal ¥
in t‘ﬁﬁ‘?ﬁlﬂab Byqlevs oty myvigip japd ypxivadkhey P?f@sfoundaal!@ads earlier that E4orfo
alsolHHH%Q@@IBLiﬁ@(WQi%elnk'CJn@lﬁobIB)ﬂs{é?rﬁﬁ JOva%i'd@ty ﬁl%z'?%z 0. Keith
Edorf6 and co-localised wth EIB-5 he

N. kapends SemingerdineYiraloghii 8, $Qie3%_d|9é&)sawmmh xmmamsthamanspon and
disn%lftf)ﬁtd V]%l E?ﬂ(' i fthgr}lugfeag |Qﬁuc\{)I LR Itanh%togler%l.gxglﬁnrpagmiiuctmn and

nucl eus ro an VI VO.
adermivirelamtyli@éph, respebimetly Bhothe G‘:o o@h&ﬂob oNE$AT PIEFBKSRY YB-1, and by

e LB g P BORRR el N e alom T L

YB-Yi il 8YB-55% iBQhe 30dleusl %P 8he %BQaH@%lrFﬂemcﬁfsﬁﬁ B&ﬁes an efficient
transport and distribution of EIB-55K into th

repligalieblstha i ik Asenrdance widipthe naventipe uﬁspcpﬂsxbtmmda thns theduse of the
v1m'§‘é§ed39&ﬂbre§|hefe?rp¥drg?g?cgg?%§r§§ﬁﬁanlla\&igyel?{ﬁané@cb%us-posxtlve, preferably

CO- operatlon (0]
cells which contain YB-1 in the nucleus independent of the cell cycle, and/or cells which
comprise or -exhibit deregulated YB-1, and/or for the manufacture of a medicament,
respectively, for the treatmént of diseas;s, in which YB-1 hucleus-positive cells, preferably
cells which contain YB-1 in. the nucleu.s independent of the cell cycle, and/or cells which
comprise or exhibit deregulated YB-1, are involved. The replication which is therefore

possible in this cellular background, results in lysis of the cell, release of the virus and



-the conpl ex consisting of ElB-55K/ E4orf6 and YB-1,
respectively, and the co-localisation of YB-1 and
- E1B-55K in the nucleus in the so-called vira
i nclusion bodies, an efficient replication of the
virus in accordance with the4invention is possible and
thus the use of the viruses described herein for
replication in cells which are YB-1 nucl eus-positive,
infegtiqrr endalybiy of @diarent wpliscsp Behinasase yBinfedtionofie thmet e¢lsand a tumor,
gggge C A cell's which
qu%onprlggsg%bg&ﬁ#E?% é#ed%%g?ggﬁgg- f&and/or for the
manuf acture of a nedi canment, respectively, for the

tnen of dise in mhi h. YB-1 eu ositive
YB3 g BRGRERD oo f er Sy 57 HaHY SOURPIR TeCiran RGHRAS 1 i virted CAAT
seqlliﬂﬂleé %&hhﬂ&ﬁfrﬁdﬁi&@ At YOoboxt ITBe ¢ Blay abyie Iaeegm&/_y%arﬁl@} béth at the level
. conprise or exhihbit deregulated YB-1

of trq«werm@a angpigans@gpn EMAlEn nPchrends tlh&eaf%uobgv&sslﬂbﬂe 1998).
Thek@ar‘ér}h&ecaﬁher&@rY B@:‘Ph e%H@rpt re%tﬁﬁ&lﬂ ?‘atl#v@a s%urrcd ﬁ)lf thf: tagtlvatlon but

, release of the |rus an tion and
alSOOIﬁl tael Judn@npn o€ lgrevth @nd haOptpms esoeiatsfl gentfse((Swamynatfrlala S K et al.,

r { t vel vy,
FA%I%‘@?.hleZ(,:s % 5%%9@8) .i’*loxb %)an}pli Nl 6%t8raF% dqu‘éﬂllwn%g%y i%l%amoto T. et
~ al., Dacagege 006 10H- @ngOﬁO);QiT@,@raM&dsefnﬁ@ltr@reSm\t\KH &Xprd3bibfl of he Fas gene

AL I U TONERE AT SR
al., IBwebs, 28‘562!69@0%11* Bhrigof }ar@l ett%ﬂrﬁétﬁxte'l\%ﬁléﬁ@wi@/%ﬁ 1597) and in

"Trends in Cell Blology 8, - 98). There are
the ggtivatign Pfntopeisomerases cP@éefﬁ@FeHPPrp@g@FQﬁ Gl\éqrtepat lhv\Byst al., JBC 272,
22969959112 N 9ohe safphd VRL koG PHl i&e} 331 ?% @9% .%s@f YB-1 is
growt h”and apoptdsi's associ at'ed genes’ than, ”S.
invilyedein tht reguldEASEE RN AXtatblify- (Eﬁﬂn, -398) al. Kﬁnneex@aﬁpi/ﬂopment 14,

258 AU B eSS A R, of e, o

IzurhhH! dral. eNp&le&sALdiané)s‘eaﬁchQOEBQ%m (doashkam etAl., Ehnc@k Res., 1999,
%&ge 52, 1-13, 2000), in gene expression of MDR and

59, f tein, U et al., JBC 276, 28562-69, 2001,
Bargou, R C. et al., Nature Medicine 3, 447-450,
1997) and in the activation of t opoi soner ases and

Thepmclgar b}ypl@qa@pﬁ a5 &B-  MeruegrscellpeithRr byt YRl beingR@eApin the nucleus

o535 B 90 o) By P i e

translegateditnto theafuclkeB\By gtoapil ladenovirGhsmnd/Gr ¥rouplll adenovifiBE Sesults in
vel 0o 6: 124 20002 and. i n repaj

&. 14, r )
E 145 UBEY i) g Teqtorguring W hieh SeRep i Geisg a3 38 EA g proten nor
anyJJSS&lA bzdﬂah idtxpdssedl and NNuE| reipecdVelf(rRameRIsc Bt A008¢ 277, 10427-
- 1207; Ise T. et al., Cancer Res., 1999

104% 20@32 3@4675“1%@ aripdlfigRie TEERANGesARENofoTveRBPIEssian of the protein
mﬂﬂg}&gggﬂbﬂl%gm& (vnkib{at\{ﬁt-% é?x%b &Btgﬁﬁ%ch' Ehf E4orf6 and E1B-
pen ent of the ce cyc
55Kdéresgapasitidle YBpdct pmewisaitreplicatibe (Gyodrpxlnaﬂnuwamdr@mbmsn D. A, J.
Virology 73, 7474-7488, 1999), whereby a functional E1A protein is responsible for the
activation of the other viral gene products (such as E4orf6, E3ADP and E1B-55K) (Nevins J.
R., Cell 26, 213-220, 1981). This, however, does not happen with the E1A-minus
adenoviruses known in the art in which the 13S E1A protein is not present. Nucleaf
localisation of YB-1 in multidrug resistant cells which have YB-1 in the nucleus, allows for

the replication and particle formation, respectively, of such E1 A-minus viruses. In connection

therewith, however, the efficiency of viral replication and particle formation is reduced



transl ocated into the nucl eus by group |I adenoviruses
and/ or ‘group Il adenoviruses, results in
E1A-i ndependent viral replication during which
especially neither any 12S E1A protein nor any 13S
E1A protein is expressed and4pused, respectively (Holm
P S et al. JBC 277, 10427- 10434, 2002), and results -
mul ti drug resistance in case of overexpression of
COWH%éedp‘Pélilee‘fVHdW%AiD bynaamuliiplgafompargd to tblSkan evnbinatign afiEB-1 allows
V, ] S Lor 1
oD e AP Rcai bt parficl Do 2R 65 9-1 an. s
oncplgsisd MthmebF thDYBah dS @"thﬁl zilwdy DontAined Jn thd/inncdbwgyf #ha, tumor cell
N T LT WO ERE N
or- \gleiﬂd)ypﬂhedblx@:glslat(e& YB3 SeskdGhfthe ciehbdh ancankbBate® koo the nucleus by
vins J Cell 26, 213-220, 1981). This
gr°lgﬁbl\|§é%¥m%é§n4’{%ft 21Rup PedfleRpYiRiseh @r mmdmeﬁuato the cellular nucleus by
exoBERNOh U &E. Fnﬁ’;yiﬂcéﬁbnt be c?trogtaﬁ& idtiBf &%@Fﬂ%ﬁia) i. e is

protein Is no resent Nucl ear I sation
indyqed 1o |bei paesgrt in ¢ suelens, (DémCSIaWM Ilmphndﬁet ¥BthEe cell dykle, or whereby

ucl: at | and
N T A T ———
Whlch) swechies on the zhhmwdl Qend'sdimdﬁe’s not Biove b fralcleglidayioRf This applies also

Ilcatlon and @T IC|e f.ormati on |s reduced 42
to tﬁ% ﬁ@%‘r" $65 1 ALFORFANGE VE B4nYRption. Pt gTHR I adeRRysuess, which are
caphile bheSicieatl¢ espicataiol die 16 theYBspbcific|d@Wen aﬁcp lisifig We! offect that an E1B
efficient viral :&Ellcatlon and §§rt|c e formation

proteil iPferablyythey B1 B 5 4 gratpinsanddercas p@texmp@mblx the BrB«fb protein,
pro{llﬁe(@j tHeran al:ﬁ‘f{cﬁgé( &Qﬁilgdtﬂ)ﬁd of unTI%Hf (et b@ﬁ xgetlhﬁ gnucleus. Suitable

he.t unor may res
Cytqstﬁtlaﬁ athidhrmayhee wagd [tegesher rwith dnelatierwu'hﬂasidrﬁdkﬁed] Hemin in connection

n r by the deregul ated YB-1 present jn . .
it " Ehtops Pt B ket ARRR B Ton el J°8 peloein to he
follgwmlgpgrbupﬁdmm‘n}rcbmmuam dd fur egsiraplp dhhnoihﬁjﬁi‘loéirhd zﬂftﬁﬁwcﬁh“ alkylatmg
| ar, nucl eus by exogeno

d h
sk A T S S e e S S9EES it

such rak afdt &kh@ple OFindBRE R8T VhBlhstinke: aﬁnméﬁbollt&d E'lfc%dast o) b&ample 5-
present in the nucl eus, partlcuiar y 1 ndependent o

flugroigagib| andcympthrothyexaihepleby-detvmitives ssucht rasdfordexasnpde  cis-platin;
topélgcﬁ'ﬁ‘é% %.PMOI@ HEELO r%ﬁaﬂusp\;‘ﬁll\% ?%ﬁé@o@beﬁg{ee@&aﬂl Xaxalps;ﬂ such as for

adenoviral system he adenaoVi
examppleetaxblgt p@hiwehdnstemaedeaveuyh:he irgpbitezdtsicnas Thd example FR901228,

MERESBuioRiod R, MERGPEAIARFLER b of ExenPgSrla, 4X-710 and

geldhaﬁxabhﬁe démaflfzéstuembé YorleRRmbRal7- A4 G UBe ta@ertdVitubes disclosed herein,
ecific design and using the effect that an El B

in PRRIGHIET RECOBDETRRT aflsngViryses. PtRSH, Rrendy ednablegfdeplicating Eycells which
are PYRIEhlcleR SSsRivAPYd tRRAs BARLA @o@fa%%iﬁllatecp r@ﬁ'ld réi)erably in the

for an effective nobilisation preferablly
cytapipsmm ¢ dinited Soi theip aénhtwposmathateme clirarggenée El]lBa)SK E4orf6,

e SSRCE b R R0OH SR ARG BBECHUD of wavo
adenow@sds, padiatjar aldtye G, The bRe&S 11’@%5@)9 BhGirprsiddIe found that this
limited transactivating ability can be overcome by expressing the corresponding genes, and in
particular E1B-55K and E4orf6, in combination With the nuclear localisation of YB-1. As
shown in the examples herein, viral replication and particle formation is increased under such
conditions to a level comparable to the replication activity and particle formation activity,

respectively, of wildtype adenoviruses.



foll owi ng groups: anthracyclines such as for exanple
daunonycin and adrianycin; al kylating agents such as
for exanpl e cycl ophospham de; al kal oi des such as
et oposi de; vin-al kal oi des such as for exanple
vincristine and vinbl astine;4anti netabolites such as
for exanple 5- fluorouracil and nethrothrexat;
pl ati n-derivatives such as for exanple cis-platin;
t opoi sonerase inhibitors such as for exanple
TheCREREAARCH BShne &l With wWhithastersr ﬁl‘éqgarﬁ‘r?acfn% of GRRIRhEadenoviruses
taxol e, paclitaxel, histone-deacetylase Inhibitors
discloseth hgrgmf e uec@bmrﬂcgorﬂmngthe g@egt?mze?rmon is intended to be applied,

S l.at or u s far
usuflfl 3508 pftundlPRUREH E00S, Sl A5 o 8al Rt apply o
delifver itexanldy.e The- a%ﬁcat‘lame imdetendddr us eiafedi pahizakey hosd reells with
d h
adep BBt PLBIPESH iAG 1470 BB P U h PP BaNBogEurs threln, which
are I RIS pRGERbIYVE a *BGkal dnferMih Ghe @&H{aﬂbﬁ‘ of eagé’drﬁh%ﬂ typically a
YB-1, preferably in the cytoplasn1 are limted in
disqagej for atbF| dipgnasis aRdiprs FEQViehtere anpier virgasinenjepfosvhich the inventive
medidddieap{SusEfor 6,  Edorf3 and E3ADP conpared to the
respective transactivating abilities of wildtype
adenOV|ruses in partlcular w | dtype Ad5. The present
nvent.or as. sur found that this |n1te
such i, RO i Rinet B4 e 0ot oF cosbngy dsslisoo s gliseases

cantdi &li®ases o6t hit) GRS Swherelsl thase Rt iafdlhadd Hekddn 9P Kn essentially
and E4orf 6, |n conbi nation with the nucl ear

SYnpRyEAYs A gt gt ipgicated Ag thessoniary: Ahe Hmandisepieagre preferably those
wh?€ @ -Dis, \iuk 3 tHeeRbihafishOhRAGinBaAd hithdt cﬁé?:&f@ %lgnélﬁ due to the
i ncreased under such conditions to a |eve arég
undegying pathelopicabmpdnniany piptady legatedpaithe I@JJCéeufs,qrrqrfaltabUnndependent of
Y, I s
the j?_ﬂt 1:%'1%?6{: gv%xgﬁetsﬁgﬁ'éggrﬁéﬁeof tY‘ﬁ 1\% ﬂ?%é’e&ﬁla%%ﬁ%&ys is %?lfs d by €Xogenous
measam&fv\drctabyesuolﬁ ewpgenbud imeasacksruow isuitebés to tarsédr A8Rd into the cellular.
Perei? ar,e ed in acco daniﬁ with the Bresen
nucl&t B BT € 10 PRATRAF 1600 R WEFOT of BiFAY(4jscate,shall comprise

heréiy HotHTnaliskme @k , wel hshﬁétﬁ inimadrS, @dchiOboth sBlid) ahd Qiffuse tumors, and
present invention to apply or deliver it local ly. The

fespgﬁtb‘rq diseassh s apnf@?ﬂﬁélaeetothenﬂ@ewa@amt Feraprises \at tlpast eone further

phaﬁﬁi&e&ﬂz‘ﬂl& h ac@AenQHIMEES BRA dafurk S ahdt ﬁx@d%ohﬁ‘tatof such further
adenoviral replication particularly occurs there

phaghgcehticatly eacting slogpdund mak elieabm%/ ohntha kisdioal mdleame r for iwhich the
mec{ ga?nefnﬁq doﬂ'l gzIse s /@glcgmerﬂ is U epcf f;or éhey rsei,tmfxlatsaéx??% I;hreventlon of

I agnosi s an pr even 1 on

tumof diskrsed) t}tﬂlk&lllly rey@Rtativesuches tis-piaint and Saxo$s daunSbbtid daunorubicin,
nmedi ca referably for the treatnent of

adrigy PG AR EYQSHAEDE f QB O L RLace oR TP o Stasiss described

her&iAN&E fused) hrb APy tho‘é@ Q5 ABMribBE $E chRIMHoRMAhURE Q:y{'bgfaﬁé rI‘nedlated
in an essentjally synonymous manner if not indfcate

nuctegr lopdisgiiett 9a¥H-1. The tunor di seases are preferably
t hose

The medicament in accordance with the invention can be present.in various formulations,
preferably in a liquid form. Furthermore, the medicament will contain ‘adjuvants such as
stabilisers, buffers, preservatives and the like which are known to the one skilled in the art of

formulations.



mhere YB-1 is, due to the mechani sm underlying t he
tunor disease, in particular due to the underlying
pat hol ogi cal nechanism already |ocated in the
nucl eus, preferably independent of the cell cycle, or
where the presence of YB-1 i#4the cellular nucleus is
caused by exogenous neasures whereby such exogenous
.measures are suitable to transfer YB-1 into the
The BIEPeR 37 venior dps surpesingly forad st ghe imyerisrussofithe yiruges described
herér Re plefdrily LtHPrusé’roftg%HEH Idddéﬁé‘vﬁﬁls@%d/orcgfgﬁg ﬁ %eﬁﬁ\ﬁﬁfs& can be
R mal i gnant as well as benign tunors c
pra%mi afltar@ove@r high gate pf) ﬁme@s uan@rmemcspwh fuch tdingsamddhat ey can be
| east 0
s R b R o AR LA RL RO AR S S GREs, R ave vB-
in taccetlhlar amleng imfependeht biithdeell cphlar Maensally, CeBHY is located in the

t d. of di cat
ey BEEHE 1 e periaERe HaThdaihe ¢ O Basts afe col cvele YB-1 can
be foREd GRAMNhudlSusUsTErbth Abrmid &ist WaRLRRE orodes 0%&5@9/ ﬁyﬁ I08Mhe YB-1
of .tunor di seases %¥P|call cytostatics such
p

remging i ther Gyropasen tisch el Cé’é)ﬂﬁ n278d2\lﬁ8c8r2ﬂ996] ths however, is

not %gfﬂcﬁ:'ﬁyg{_ BrdeP il grr f@etf&x R ro(ﬁ'agl 05 ugtngg{xéh 91 fgﬁ adenoviruses. The
cytostatics or roups O cytos at I cSTdescri

confparagively laweeftisasy, ofpuel etteaiub;cdtddemsnmsesohssdmmﬂ&d ihnhe prior art, is

- n th the cytostatic nmediate nucl ear
iR B Mol BB R U IR, shchfop Bt avstems may be
partigulldrlyt used witheyHigiosr effdienio@ i &8 &itere 1h8 meMdulld Biological prerequisites
formulations, . preferably in a liquid form
for pirat A SIS giNen Ngige dhse atteppated @bmociiilfiﬁdaer}eamﬁtsss as described

heré—ii&xI Cﬂ}eﬁﬁabl}sﬁs@x@ e 8803 1 bl EhSes ﬂdﬁﬁ%‘ié{%t 1 %‘tﬁ@{}gseg N case of the

whi ch are known to the one ski e art
adeﬁ%fiwmsa@qséﬁh@d bpgein 1o de piseds imacciordaaer with Mg present mventlon such as
r [ I t h ve ve u of the . )
Ad%ilﬁf 9?622 %ﬁggglgg}%%7 E% éri cﬁ%ﬁr(pe?%cp %ﬁﬁlreco Sbénadlé géeiﬂowdp%:a FSiescnbed

in Hurepdem pateit(BFe® 9aNn8E 0 thegﬁ&a@ulkllesﬁfﬁi‘gom A6 tudts 118 cells of which
Mﬁth ver rate of success . in

shoB GRS BriNRE ROt B GRL A e 1t Ry Keihobruclags lagalsaton
may B¢ chli®dNBN tHeagdtiie €oOthe TRALE 34BN LS bfyot'he trﬂ&sﬁfe? 3 TR{¥ntive agents

of such tunors, which have YB-1 in"the cellular
accordingeligsthe na@@éﬁa@ﬁtdemnbpﬁélem | Thagy present Nooyamtibh yhusvae-fmes a new

grog?{ ﬁ’ﬁ’@’}rgg’r’ ngdgenqls fi %ﬂh Q%%} aé&cpﬂpgget %%{v@e CealyI & y be efficiently

treat¢B-usingahe Vlb@eﬁ mmcﬁmgltotthemwnﬂlm pifefdpaHiy groap Malerdsiruses and/or
wher eb rt .of the YB- remains
arofolifSes, PUTsc Fins BB T Ol g acengirunes readsydisonibe i the
muﬁZﬁSS 27996] . This, however, is not sufficient in
order to provide for viral oncol ysis using such
nodi fi ed adenoviruses. The conparatively |ow efficacy

A fekheUaBufbt pRtake q'h?c‘ﬂerﬁﬁ’)y bE L{Fe%%d% Aesanidiedith thd Bention using
prior art, Is uItlmate based on their W ong
grogm gl adeaeviorses landiot @oup/vdﬂr dd¢noyiroses acte ey adalovsg«sss ansbe used in
accgfﬁé{nclg%wth the present invention which are, as such, already known in the prior art, or
using the adenoviruses described herein for the very first time, and preferably using such
adenoviruses which have a mutation and deletion, respectively, in the E1A protein which does
not interfere with the binding of Rb/E2f or which are not replicating in YB-1 nucleus-negative
cells or which show a strohgly reduced replication as defined herein, and/or which have

and/or show a deleted oncoprotein, in particular E1A, such as, for example, in case of the

viruses AdA24, d1922-947, E1Ad/01/07, CB106 and the adenoviruses described in European



particularly used with a higher efficiency in case
where the nol ecul ar biol ogical prerequisites for

viral oncolysis is given using these attenuated or
nodi fi ed adenoviruses as described herein, preferably
usi ng the group | adenovirus®s and/or group |
adenoviruses. In case of the adenoviruses described

: h i 0 used in accordapnce with th sent
paceif BB, (01089 5 Fsd PodiSbam RG34t b phsinid s Y gplying o realising
spe@@&&dlmz&tmltrﬁ@rdt@scﬂf@th@&ﬂ&le@;d@[n@\lhddéé@ﬁr transported there, or
: cribed _in European ¥atent EP 0 931 830, the
thatpfi%’F%lH%FF‘%lYle a7 @reficdlenLha usecef etmvdr 5 adpeovdmsess apd/or group 11
ademr‘&&s ANl lmtﬁyl‘fﬁs gfo'ﬁ e&eﬂﬂgﬂ{s @Lﬁs&ﬁ%n the finding that the
| ocalisation of YB-1. Thrs kind nucl ea
indyciombf vzl rremiucatmys b@ed@mmdleblylotdisam dr@dmltmmbsemmt binding

j the ures o tivye.agents. .
of %}%-2 g!r) E‘iklxeoéz Fa¥e pigmo gqause o &f thls(r}v 8}% %1@0&0%@ Ihg{ehn aﬁiﬁxbowruses such
as Adesie at92[2194en‘5ma/0t1 m;r§ QB0 NRE/0R theWdendVidubes AbscriBB® S European
and tunor di seases and thus al so of gatlents whi ch may

pategi EP 10 $5d 80rmayi dpr roplicate émsuch cglls whichisee ¥BrLisedleus-positive and/or

in c@%&‘ﬁ{ @dhﬂﬁﬁ 8.1 ﬁ‘ge ﬂeE‘éﬁ‘?%' O&‘er??ulatpcf ?x{aﬁ‘\fx@rb ythgrrﬁé'?ﬂml of the present
enovi ruses and ruses, but

invmmanllmac!feldtlmse admiownsds aatehe\uscd,lﬁnsthaltmatmbyt dﬁéxseashseahd patient

t, Afurther gro ati ents jch .
oy nieopPRhReuth o Qe b ARG R AR RnseRPTon s, pyine these
cha@t@tstick, patioauly U ersareld bredin@biRed lin Qﬂ@@%itl&e& ﬂfe respective

t he adenoviruses to be used in accordance with th

disepectoebt UrPek kvt i Repisdee theasicsess 1pf %442éaé£?7RrdeanMd/01/07
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in tlteemha:mag ofie IpfbséfB-discrdsGiee lASfﬂul’tﬁﬁaérbN;EOf Fatiehts wHichMiiag be treated in
reduced replicatjon as defined_ herei

ow a ron
aCC%HHFSrW@h hgrﬁgf% VAP HSI8R 3OF XirdRes deudibedh dsisin it bé used in

accérfarR@WiihCHé Besdat thvefiti6a@Busid _/g31'he B8R |d8scribBd RESH fgf' the very first
the viruses Ad024, d1922-94 E1 Ad/O01 /07, CB 1
time, rpartigylarly slsaepiriseseandy groupi lband/ar rereun Hp@anoﬂslseqaa@@n@tlvely, are
[
_ thosgnskg?lg%ltﬁ? ngglegspﬁmyl g&g?d ?%%ﬁlﬂsu?lﬁwbgﬂﬁe as.d Sresult of any of the
treatpendi tni thesfotlinaitng YBd/omsughatasients wioch Iwell mudérgcm&ne rof ithe following
i nduced .or tranﬁported tp or that deregul.ate

mesbfley PERHUL ot Terietise Gr CPBITP. | Paticioufe qdBuration of the

ade@dVGifuges, PoBttnitant aigie NBY | AppHEAidnN of QRN &EIpeOI WivirisdsNbS after the
gr.oup of patients is based on the finding that the

adnjipigfiption f agenayirpsgs. dpmithi therpresentiayentioqihat B dapucleus-positive
patlkl‘RE: %l'e' ﬁﬁfeh@%ﬁg inBirfictil Fay3UPSS qqllﬁg[?& nﬁ&l@ﬁg H}ga nﬁfnngBoflthe tumor

ate pronofer. Because
forrmung @Bléﬁsleldemedmt of thedehoyicleusmlorshavh deagulﬁkﬂm 1 in such cells. One

1922-947,. d/.01. /.07,
of tlge&% rr]rg:\a}sl.lrrfl:Jssl(se g e Qggrrulsgatboq ?{Cc%ﬁ,sgaggs as Aescnbela%erem as a whole and/or as

used in connection with tumor therapy. Furthermore, irradiation belongs to this group of
measures, particulariy irradiation as applied in the tumor therapy. Irradiation particulaﬂy
means the irradiation with high energy radiation, preferably radioactive radiation, preferably
as used in tumor therapy. A further measure is hypefthermia and the application of
hyperthermia, respectively, preferably hyperthermia as used in tumor therapy. In a

particularly preferred embodiment hyperthermia is applied locally. Finally, a further measure



patent EP 0 931 830 nmay also replicate in such cells
which are YB-1 nucl eus-positive and/or in cells in
which YB-1 is present in a deregulated nanner in the
meani ng of the present invention. Insofar these
adenovi ruses can be used for 46he treatnent of diseases
and patient groups in accordance with the present

i nvention whi ch/who conprise cells having these

s hommeag tepishy Gartigylaryi kermeng yireatmenh @s @ppligd & ymeor therapy. In the
dr RV MEhdrthohB td Jany! 128 3% Sonnecti
oo OB B, e SPIERLLE e S oA oo
thepgavith4 antgt ¢ 9RRegsuch @3 AathORifd7 are @BUOQBGarlyofisetihie the treatment of breast

enQwi I, escribed in.patent EP,0 931 830 and of
um?%é %@oﬁ%iﬁagggﬁgvaﬁgéé ﬂ%nﬁ?%?mﬁr%ﬁﬁnr% Qb HBIATORasstate, are
particulirheuded @athaeitrappodprebtaig caeet he i nvention of such
tunors which contain YB-1 in the nucl eus i ndependent
of the cell cycle or which contain deregul ated YB-1
Thd SehSAn¥BANEGseB ThetPmRY 86 Me 1P o ARUEGtméht ¥ HIRGE, whereby the
group of patients which nmay be treated in accordance
tumgr tip selseted feoseibe igrupnedroprisied pgmetye tunarsisesontasc tirbas, tertiary

' sed | rdance with t r.esent i
T T N S—
leadt loge vithy féliavahg fdatures, npaellyithatltieayl hava¥@10 v thesmsleanihdependent of

roup .l .and/ ot gro || adenoviruses, respectively,
the Jpi0 chele, JEERRRIErPL AR S TPASAPBINS 1Sodndlar hat dhey) laimderegulated
YBoucl eus-positive as a result of any of the treatnents
in the follow ng, and/or such patients which w ||
undergo one of the following measures, preferably in
It id PRRSERS ﬁregént Anvehfeh BB the JRAIk Ad fHR taljﬂﬁrsa &ki@{l?,azgdm?ﬂ?ising such
of the adenoviruses, concomtant wth the applitcation
cellpfin wihechr the pdertoivirasesiin asegdagice afithethe tiventierd raphicate watieorapable of

T Y RN A —

the ifeanparthat ciely davd aBel ¥Bhd nuclethiddepeatian sf thie @1l RyEBegQfiless of the
the tupor form cel |l s i ndependent of the cel

rease e eR A P e oA B JEEE:IMAC SR el Pt gl and

turrdts, t 26581 VERAS Ha@Sbd Srehit@ @Qﬁ% hé gy NadhoGivise$ LARIOF Sgroup 11
as described herein as a whole and/or as wused in

adepQyifwses ERCarianse tYithghe presens pyvention. ahdthabthe adenoviruses may be used

for itfd Ah@hiQR | f S iruses

o 87 bR Sl 0GRk ol s nOLOURLASof FRAUERLy e aenvinses

exptdsepafy-1 dodmgdiateioacigpalterefateatteye ampaeferablyethree categories of cells

iyradiation wt i gh ener radi atjon referably .
and GG Bpb i Mt f &R0 DRIAEy iy 4 @0 um Bl ity in accordance
with ferprggent idvéntioh ety repiasity shdi whibly By be eleife@ ard prefddsbly lysed using
application of hypertherm a, respectively, preferably
theg AJERQVIUFSH %5SRESUYE¥d in tumor therapy. In a
particularly preferred enbodi nent hypertherma is
applied locally. Finally, a further measure 46 is
hor@ione A r eaCeBnwhichdave ¥ B hitl the harlensnadepesiennefthe eal cycle;
apphi .nt erapy.. ln theocpurse of such .
hofd}rrﬂtg)ﬁg BIt her ?g@g a‘E{FLl%ﬁ eg rné)éelﬁasveaxg/' or Mants -“8?&8?509%%8“1”” not
are used. | nimlepeeiehi afmhe cell cycle, but comprise deregulated YB-1; and

Group C: Cells which do not have YB-1 in the nucleus, particularly not

independent of the cell cycle, and which do not comprise deregulated

YB-1.



therewi th, anti-estrogens such as tanoxifen, are
particularly used in the treatnent of breast cancer,
and anti-endrogens, such as for exanple flutam de or
cyproteronacetate, are particularly used in the
t herapy of prostate cancer. Fhe adenoviruses discl osed
herein may al so be used for the treatnent of tunors,
whereby the tunor is selected fromthe group
Forg HﬁpF‘?lél PG gpruPmdy Yhe @fwIoyirusss ciondegoydangrorish theprésanty invention,
C e
Pt B0 R ARt AT T oL BRI YBEL B Be wsed for
repbfatiph er fysis| Howvererf it stalsogmssihzrteatysutinadenbhieysehavecoBarce with the
pretelt DRl LS R RS Eamies B P e gl yB-1, are used
for Trd‘;ﬂhbatidmemddgﬁk artis eigpliegulsatt® groupds. 1W1thbut| Wishihg b Be bBénd thereto,

_ t vention that the cells and the tunors
the F%aggfgg?qnl%ﬁgﬁoybe ©ahfve i thg © Gehof WelHlB protaii i tpaisalar the E1BSSK

pro@ﬁ? NPMJoF UBE 4 ProBEE, oﬁagﬁaﬁﬁl})’“tﬂeh EH&% tp?eft@i'ﬁt R rEfﬁ%lent replication is

licate or are capabl e of I'i ca
ensvmidcbbr lh%a}réatmeoonleeveﬁhalnung h@d t}@atlram&s ofl ehaecmntaetw the nucleus,

res&%{l@in Yn]g?lratéitlgl%ll'xa aJ é&g gegitb ﬁg %gno%lg%tes tsﬂgﬁ( é{‘ e%hls process
regardless of the reason therefor, and/or Lhe fea}rre

t hat the ave d ulated YB-1, and that these cells

In ga§ o tt > r@gtgéag’g' Jhgsg ademgvipises rBalEarigRsengithhghe invention,

par@fuddiy groﬁgﬂnﬁﬂﬁnbﬂﬁﬁés AN/ KR u@HOMP rbplicaBSERPY sﬁéﬁﬁlﬁ:h' £Hd1t10nally
accordance with the present invention, and that the

exPEgse N b | -rihsaeasan fortihis sesmes to foey againewiteanl asing te b@fboand thereto, that
the %wecﬁ‘g?&gesf&f vitdlGe lfcgﬁgrp%gtno? ﬁ%:gm th\é‘b%{'t?cta)/ar cgﬁular background

adenoviruses express a nucl‘eli ¢ ac
suclr that e gffecient heﬂ@amremp}’ etarabhly bhpesidiag ¥Ger Iams exyressing YB-1,

.Unmors in_wh
res Nl R T st ok Bl Pt B8 s mashirpiom seems o
be wmhthnmmepom@aptessmmtmn FaRIty efplnmelaixeloam&am oh Y®Y as also
t.reat ed a sed using the

ey, PUSRE BB Tuly: NERbUeNehecl 3. aCH e Jirchor

'[Jurwotamaau.hm@aod)gqssmdemmx of the cell cycle;
Goup B: Cells which do not have YB-1 in the nucleus,

particularly not independent of the cell cycle, but

It 150\91?18 'tl?ceprgfé'n?glléllﬂ%%qhx%ofne o?%je %Ii"g%rﬁl ells%*h\l\c'j:'}l Hler inherently

not have YB-1 e nucl eus,
coniay é{[B:'h derthe gliclehe oc dblsocyre hﬁa:r mdubtidni z(rid ﬂmwél dtitroduction into the
r the. ce rou

erequl at YE—l 47 . F I
nuc%uf hoé ‘5 eﬁ Fﬁ’fﬂg%s Sfeguidd oY Bahdn e (heaning eWtegerlt isclosure.
Preferab@nitionns % pedryi petdeataby highettBan tHAEENOGI % UBES 8 9REC I the tumor
do no{ express_addi tional YB-1, may be used for .
forming cells are such YB-1 nucleus-positive cells or cells in which deregulated YB-1 is
present. For other tumors such as breast tumor, osteosarcoma, ovarian carcinoma, synovial
carcinoma or lung carcinoma the percentage of tumor cells which comprise deregulated YB-1
or which show nuclear localisation of YB-1 independent of the cell cycle, may be about 30 to
50 % [Kohno K. et al., BioEssays 2003, 25, 691-698]. Such tumors may preferably be treated
using the adenoviruses in accordance with the present invention. Nuclear localisation of YB-1
may be induced by outside stress and locally applied stress, respectively. This induction may
occur through irradiation, particularly UV-irradiation, application of cytostatics as, among

others, also disclosed herein, and hyperthermia. In connection with hyperthermia it is

important that it may be realized in a very specific manner, particularly a local manner, and



replication or lysis. However, it is. also possible
t hat such adenoviruses in accordance with the present
invention, in particular group | adenoviruses which
express additional YB-1, are used for replication and
lysis. This applies also to ggoup B. Wthout w shing
to be bound thereto, the reason seens to be that due

t?Pthe effect_of the E 1 B protein, in particular the
thatgthys plsgre sprcdfienicleainimeport toé - Ipinge ehennugienstmayibardaysed and,
bechdt® oFHE,ftRe BFeRdfRidh b oSahd Qfy ¢

eéensd}ed byepocéﬁisg%?%ﬁag%b@%?QPWE%?%ggﬁﬁéggh%ﬁﬁﬂ%c?hgximnmr
lysif raap sgiegn, ovhich eprefarablyt ¢s ddvelipulitheeds (Steiredpelutdhorl K, Walther W,

sl AR X PRSP ORISRty 2 .

Scotthd§w. dldléimlb‘ﬂhleus 800 narge&;ozmmpmmssplaﬂge T’,rUﬁm?ﬂlpm Makino Y,
parti r roup adenoviruses w e use or
KolRE ks Pl NorfoPara G Kol Ky RIMCrTBnEIy 2 LR Pees o1,

The reason for this seens to be, again w thout w shing
to be bound thereto, that the above processes of

Theymediramens of dhe ingentipnevaidd thustalspebe adnihisteper toi patimts and groups of

: [ 4l k th fficient
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Conaxplrt'l ag seageNta ttanspmest‘e'vB\;]I,\paLti,Culaﬁl@ ilef}fgireﬂpeﬁtve tumor cells, is caused
replicati may occuy. ere t he underlying
md%@%ﬁ%&&ﬁ'&éﬁéer{e@te e, F95BECWAY: over expr essi on of

YB-1 results in nuclear localisation of YB-1 as al so

descri bed by Bargou [Bargout R C et al., Nature
Basggh ap herfgchnotsy ,teas},un&arp-vx@g)heaﬂam iyisiwithimthe skilliof thehertet of the art to

ithbly thodky partRBEiafYO0B1A 2(Bich 2ARB82 | bmpSiseMild o Bnerari
> t.hye p?elgyerlljt i nvegt I on tﬁgt zré%ar’refogf&tgﬁ%kf lfhgllrpﬁfeortﬁrﬁ %Eneranon of
delegions sorwpdioh redtatiens innleeteertol yhuscgererate dvifergnti Bmbbdiments of the -

> .after induction and active . .
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deregul ated YB-1 in the nmeaning of the present

i scl osure. . Preferaply aboyut 5 % or an er cent age

A e PRicire, iabe TPk ergungl afongyimsun s edpablo o rapgcating in such
cellé WD Eellfl@r $siRehsC Rhich VS YBLENn YR Judbts! EHS tRARkl b whether also

cells or cells in which deregulated YB-1 is resent.
theSF&fieiﬂVFf@FeStlLfﬁ%ﬂ% a@@tdﬂﬂ%@swﬁh INVERIFASY are Gepablysell tplieating and are
thusOMRRBIA I Gdthér B k¢ i _
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o s B PR SRR bR By UG o B wBER 228y e o
accEl 1EOR]3. stus lof theniplestedriellpr &f 18E bl infRaded ofUsE BBl to be

tHe adenovi ruses in accordance wth the present
treafef Asn H.“Smcﬁ’éa*}de%%@l SEHENY disslossdzhareinyigy conmection with YB-1

nucleREP6SEVRENOUL SicHBs BiiRSER AN thOF@duY ilﬂﬁ?%drdgﬁtgﬁttﬁeegeﬁl’ status, the

respectively. This inddction may occur
P33j statpgliagtweadnas er Rbcdtay doesLhat- haveaatiyaimmat, ompis irepdichtion of the

ad rg; ALY SV o n ot hers | sp, di.scl osed
“herer n a%ét‘]agtisb tpﬁge:rggnmgél t?aﬁg@grﬁlﬁsfgg)ts?cglﬁerﬁ‘[’t h

hypertherma it is inportant that it may be realized
in a very specific manner, particularly a_ local
ThengﬁP]Sé’lFt’lV%lﬂa oncogene and oncogene protein, respectively, in particular E1A,
preferably of the group II adenoviruses, can be either under the control of the proprietary
natural adenoviral promoters and/or be controlled through a tumor-specific or tissue-specific

promoter. Suitable non-adenoviral promoters can be selected from the group comprising

cytomegalovirus promoter, RSV (rous sarcoma virus) promoter, adenovirus-based promoter



48 that thus also a specific nuclear transport of
YB-1 into the nucl eus may be caused and, because of
this, the prerequisites for replication of the
adenovirus and thus of cell and tunor |ysis are
given, which preferably is I#cally limted (Stein U
Jurchott K, Walther W Bergmann, S, Schlag PM Rover

D.. J Biol 2001 30).:28562-9: Hu Z Jin S,
Va%%&%\ﬂ“gﬁn&meﬁl@ﬁt@@gwwﬁéﬁt olg; Nurjeie 4\)61&29}‘7@9 B6, 15, 1873-
187@ Gartiler gelshibiers wHich WakiHaQus¥d in KSHnk&ids wmqu M e QUYBRO invention

Kohno K. J Biol Chem 1998, 273(11):5997.6000). The
dlSCtPéeﬁ dsTFEhtarefthe FomergEn PTogrielo thed alpherdetapretsith ¢AFP) promoter, the

BB S AR g1 LS O PELGEOLE B, . o,

L., NekapostT. Illmg;%nﬁ(ibrka%om:d?dnt AntFukne &l N@NZ. &nt. J. Cancer 78, 242-

20 580508 Sl kB S S SERSEALNE, o,

Lea@&ﬂ&[ Teteroth, AR Clckrs GefiS TB6taby,ed, Y99 %3@99’}1 a}étﬁme vasopressin
t echni cal teachlng prOV|ded herein is within the

proragley ((oubyony . SdeYotl -t WellaPi Br@)tlshSL@aggﬁry 89(0bﬁ3f>y1944 1999), E2f
pror&teL dTQHlLa@E'eVaIElc%nw'HE@ BRY3428 (‘3&17@%@ 'ﬁro ‘feﬂ(ﬁﬁ)ﬁ pgrrawg? (Zhang et

eneration of = deletions or point In
al. t%enqeh Bss.gehei748-8780.f3082 p and éw‘diﬁﬂ pmmmero(ﬁ{aﬂlhmbeck PL, Chang, YN,

e SBS [ DY b igddn t e in
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172 A33, dved), tgbsiuqtselpramdteor(Ngﬁﬂu@k] DMORN\Cahtts ESruak €14, 577-584,

i i in.s cells and cel | ul ar

I f licatin
zooglygtﬁﬁlfﬁ‘ygw#eg Pmef@efetbﬁc . M Rivesay AA JovyidRea, 1., Dieckmann,
D., Ye@ainb®) Mheuhier DAt Melakdies Re@dﬁ‘%ﬁ}@e?%‘ﬁ)%d' ilducing systems

accordance with the invention are capabi e

such gsgetracyelined XandLapdizugushis FedYavinel, &f, aimwal, ¥sOene, BB 145-151,
20035)t ‘ﬂtHﬁeerforet Itﬁe %l i %eﬂ@nﬁﬁmr@%g Bt %} ofpa[cf:ﬁgﬂﬁl%eso bs described in
absence of retin
Germam pate@wmlgatmdduﬂ 107 80 P84.@liew ammotﬁbmhlhb inmayrte, uskdin connection
\ﬂﬂtﬂg 1S tuRLnﬁ@td adenovi ruses in accordance with the
pregeﬁ$1|nven fon, it is not necessary to take into
account the p53 status of the infected cells, of the

to be infected . or of the cells to be treated
Ao} mev&ﬁlé?H‘CEPéF REPRGIEr K kagR gpa 4y 5t REuQRlsiaIRgiaRrehiar leingan cells.

AcchidinpD) A6kt Wity ¥hedulateld Gh8ish PASELH6RaC&nkSI of the B
CccerggphaV|ng Y811h¥n f%%anucleﬂ%llndeﬁ%ndgntno 0% ¢ elomerase

TeVEEsE| ansqriplass gertet{éTEB"s" 3 whichtig g catalmlsublast afithe RiwysteaEwypression of
the lgg)en r&gtts NE 1@?% "/c'; gpﬁgthu&gntnﬂﬁ%xr ee? ht? nst (t)neéet?] ltnlé inactive in

ovi rus € practising A ca
mOSdncsrotabSEéks rerept thereffbm dre gersncdls uad emgryOﬂmogaree(Bamdlstem Ietal,

CuffSPIEDG BCLEARHESRRE el 10 SELLI U I o sy

200wndlﬁita1hbestﬁdiéﬁ bPIthed hTERT ProRitérehaey shodadt 'tHa@lthe fragments of the
adenovi r al pronDters and/ or be controlled through a

PromQiffyieparpiee ifformthe initiation rodem 287 bp and & bimsespectivaly, regsuéficient for
speciRNePARGBN il fimoP COMDBRL G s, RalS %Sﬁﬁxgg AS§ Sy I?;Spra). Therefore,

group conpri sing ‘ _
this promoter and the specific fragments, respectively, are suitable for specific expression in

tumor cells of a gene and in particular of a transgene, preferably one of the transgenes
disclosed herein. The promoter is to allow for the expression of the modified oncogene,
preferably the E1A oncogene protein, in tumor cells only. Also, in an embodiment the
expression of a transgene in an adenoviral vector under the control of these promoters is

contemplated, preferably of a transgene which is selected from the group comprising E4orf6,



cytonmegal ovi rus pronoter, RSV (rous sarcoma Virus)

pronoter, adenovirus-based promoter 49 Va | and the

non-viral YB- | pronoter (Makino Y. et al., Nucleic

Acids Res. 1996, 15, 1873- 1878). Further pronoters -

whi ch may be used in connectf®n with any aspect of the

i nvention disclosed herein, are the tel onerase

not er, the al ha fet&groteln (AFP) pronoter, the
E&P AGE RS il c am P WD BprBreatnt (EAYOY tabthe Gading frame of the
tran|§é&1'v¥t§[£90nc§%?ne @?&emkrg paMctu‘Pa(rQhe bb‘lA )ng{éllz_x 1f<}rr ﬁm&&zﬁ&%ﬂé or several
genzxnfqdn@ts ofjthe @denswiral %temzlze 'readm,g fie@@8)T, the hrensactplatisg EhA protein,
rtz, PE., Crystal, RC,

hov%'ir als&?g “ﬂgger{dte?t tﬁgre%ﬁel sser ot h, AB. Cancer Gene

Therapy 6, 99-106, 1999), argenlne vasopressin
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uroplakin Il pronoter (Zhang et al., Cancer Res
inveyign, m%mbbz@rez)rom]ba@qmevws nasiinstasty inrease erpmckterPtL s,to be used

whl\%@gﬁ{eﬁg ’frogﬁ?he C?(‘l;f aﬁg%ch%h {‘a rtrgen eéne Eéf; %}116 yr’bspf((‘)t’n)e protein or

expfezsion prodGst id 98ld)ypetaderayimsese Tl afomneentiOidet ;treinbet?d@re BMs suitable

Sk RS S e 28 e S B EE0 menso

the BYieRoKif8in acaar,daxY@fmﬁIDtlﬁ, mMrmoQgi ularthe 'gﬁi@ﬁch@[@nowruses it is
13, 287-292, 2003) and inducing systens such as

contegtsglaé%gm Wé‘e‘% X‘HPIYXLg the Mdgwﬁ@s fop cellyef graup 4. and B as defined
abob@)’cﬁi%%rs -EuchGﬁﬂtethes&%res§16§ “of e Elﬁopggt)em 5id:NeL B sﬁ'owm starts

the YB-1 dependent E2 | ate pronoter ‘of adenoviruse
frong eucdy hiekrselogens pEemeigrs, phershy pm@ghbl&abutcmt OEIO/E]YS the expression of

the ﬁ%ﬁ?othﬁ 19(:&'&1%“?3 Sg Y@II C'Ph Sgl n oﬁ ée]ll cﬁ)l&r}]egrg tés 13 I’tlhls and other

pr esent vent| on.
emh@dmmttenndet thes chmimiroft h A1B- ﬂtcon&oltﬁ‘blec protioddr sm%tfaﬂeﬁmple the

CCO t el onmer.ase a tivity
aden Al EF T Sl IS Ao st i SH58 R M e o B Aysbin and/or the E4
proteRl iS/ERIeRERssetl @Y 8 SfprédsPnTassed. ase gene (hTERT) which -
is a catalytic subunit of the enzyne. Expression of
the telonerase is active in 85 % of the human tunor

In ;ﬁ&%ﬁéd ethocﬁﬂ@ﬁtE A% hel %B%IH}SEg il &cbfaafidel Wit 'tlp:smoa%ton particularly

nornal ['s. EXCGp therefromare germ cel
the mwénmnowgggsa 1GBﬁacml§QreplntedlthateMlah applydag abe adenov1ruses in

Y I R

org&h@ebﬂiER’F tpsmqieemctmmo&honmcddﬁeamhmﬂfemmen§ Suffifient when at
t he ronoter se ted fr n1the initiation codon 283
‘eaSbﬁn%ﬂgﬂ)gzprﬁtﬁotefse@g@gﬁoml ¢ SRRresi pitherfi 1 pfotein, the E4 protein

agt fE1A £i8S S QfcH B 515!:@}?1 Shloger ( BAWNS Bl d
andgf Maj u%llafcfalirl AS et al .| suprg 0;I%?ﬁereyaore Gﬁmorgﬁ’t and tissue

speqfieintiap casveed that replicatiph of fheevéﬁmw@sesrlesapecudwelwnh the Ewvention
hapﬁéilfstoz?lﬂl fn ée‘fl of R l'e,rsbgctf%x Q&%&? 'o?é!m or tissue and that, apart from that, no

further tissue is damaged by the replication of the adenoviruses such as, for example, is lysed.
Preferably, still a second and more preferably all three proteins are controlled by such tumor-
specific, organ-specific or tissue-specific promoters. Using such adenoviruses it is possible to
lyse also those cells which do not form a tumor or which cannot develop into such tumor, but

which are for other reasons such as medicinal reasons to be destroyed or to be removed from



tunor cells of a gene and in particular of a
transgene, preferably one of the transgenes discl osed
herein. The pronoter is to allow for the expression of
the nodified oncogene, preferably the El A oncogene
protein, in tunor cells onlysi Also, in an enbodi ment
the expression of a transgene in an adenoviral vector
under the control of these pronoters is contenpl ated,
the grganisma preferablya memamabige Aed Weire breiferalsls ladomesa drgamsn,Her example
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in wldtype adenoviruses. The

ressi on product
PKLope FFE’rﬁf}%Gﬁ%fg“yﬁ‘P%aﬁ‘&? &y Raseg @mopg Ot 1o induction of apoptosis, the
expheaéi6h of m%ﬂe%t%reﬁes' ﬁla)tshaecﬂ@@moﬁ@in%% %&e}f‘era‘?foﬁ%?%y resistance

i nventjon. preferred enbodi nents of
so haeiisvicHog feptorcere ralintsteviant with Iregdrdivesreto ongmely Fas, the BCL2

It I WA e it i oA
969 4 KRS PSS Bkl 003,50 352351
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the expression of the EIA protein is controlled by
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>ASE he . ' [ar the. protein
nerdig Pt Sk R By Ak Hork Sy B Ridh, preferably an
- ovepmxpfessiong of érehethbrand sount tiahspoade prowin BgBRopdtein which may be used

__accordance with the invention, particularly the group :

25 4 TaTkeh ) (QELFIBIIng FeSpestiye el idbBtAbn &f MR SRppIOPE Ach marker

and! 1@§pedEN Paticht! SRSupk. MTheC RANGELikaRceMAst Bsel&lekedin @fso HoBtRisSs both the
the pronoter is each and independently a

resigtapRsTIipRRsirefeEred tisplassispldesiptpreegnediqted theoughdgly aprotein, as well
L LN R
glyeopprteis shashated resistanges] ABfugthert miarker whechEebriglatdseiith the expression of

YB-ggg{tﬁﬁr)osingrrgerrrzgsF?II %};ﬁéﬁfng#gf {o:p§§s§%%pasea Ilsﬁg}(l:ai xfnia)(/: bg ru%gg) gneg ‘screening
method instead of or in addition to determining YB-1 in the nucleus in order to decide
whether a patient may be treated in accordance with the invention using the adenoviruses with
an expectation of success. A marker which, in principle, may be similarly used as the P
glycoprotein, is MRP. A further marker, at least to the extent that colorectal carcinoma cells
or patients having colorectal carcinoma are concerned, is PCNA (proliferating cell nuclear

antigen) (Hasan S. et al., Nature, 15, 387-391, 2001), as, for example, described by Shibao K.



specificity, it is ensured that replication of the
adenoviruses in accordance with the invention happens
only in cells of the respective tunor, organ or tissue
and that, apart fromthat, no further tissue is
damaged by the replication o2 the adenoviruses such
~as, for exanple, is lysed. Preferably, still a second

and nore preferably all three proteins are controlled
et aly(ShifachKi by Iot-Sorsises 88, 733 Giin 18PV Fmaby.cat least in the field of breast
dek 854 Bs18Rafo el WPL P SsioHrNg i '
émis os%ibLeOtg eLyse 5ﬁ£os¥ﬁ§£e %31 slﬁﬂ?gﬁ&dgaﬁgimhkalanm
in thopiorerdesgribed oreamhg d@de ahreotl. d€liel GpndenRes.s 4cA2T4RDT7, 1998). A
but i.ch are f. ot her reasons .such .as,.nedi cji.nal ., )
furdt porsHU e R dh Y8 ool PO PR P s ia s Kamive
M., Ovafjasuts Ny, mrp&‘uewo?bblygﬁ 59r,a1|mal4‘bganzoam sn?we epﬁﬁ{j RIBibl. \Cham., 278,
0 nism for exanple because they produce an
}4zﬂﬁgggﬁ¥é@%9actor or produce such factor at a too high
level. It is contenplated that, in an enbodi nent, the
cells for the lysis of which the described .
Finadlyeti shall alacke iefereed do Y &ahava wraghostisemarkeran braast caneer which may be
e ' n e I 0 [.tinRl .
used' B fhe, Ab&nl SRR DL P LEPRIAR M TR R b oG g7 vB-1 i the
prinvidny ¢imarr, @ ebaract ecest iaftef surgédgeanduchermettergbypdirizeNt. ®t al. Int. J.

to are those which are nedi ated by the
CaﬂF%{ﬁk@@@w%SZ@g@; however, are not linited thereto:
MDR, MRP, topoi sonerase, BCL2,
. glutathione-2-transferase (GST), protein kinase C _
It is (apayiculmaady prasagss ¢fcthe prspent yavsation that alse these petientsnmppyy be subject to

trea@j e ru§in§ qR _atc&ﬁ'dmg %IH 8 iﬂt/crgfaﬂ RhO %hechovl'rns%[s d?g{?ig@? ?llie%ﬂ’l, which

of apoptosis-rel evant genes ays a crucla
otherfyise gamrmt &t itrsated knypnyre e dhesmadicmal-gmi¢ah a¢nse ad where thus a further

' ' ct.or r SO Levapt with regard : .
N e RN TR M——
expddtitionatf satcess, Gapaeiculehehtlahe ukhef ¢yaestdtics A0 &radiflion is no longer

343-352] ... It has been described by Levenson et al.
reasSRAbl JOBTIbIC\AY. CRFIon e SESaTeBNy rdied 9508 donechgbrhe sense of
infl&A30k dr ReducidpahexiisHeRh @k tfBr dnct réfefsARYeNeral also to any tumor
increased in resistant tunor cells conpared to

or cARRFT disspse WhCh el inbereptdy. ctains tYdid én ghe aelbdarhaiclaup, preferably
ind El‘?cfe%{ %P!tﬂe rcgli & (?‘l_et O ﬂoiseéd %k%%ﬁfiirzgg%ﬁ?x%?sg%easures, as disclosed

ytostatics described herei
herqim gihdfoambehpoetmsabtegulged S'Bilong wi t h t he expr essi on,
preferably an overexpression, of the nenbrane bound
transporter protein P glycoprotein which nay be used
Furthsrnéoreathk evirusey debefipedThéttingmae pewed v sidldisle, afod thé wSatment of
als?)%j umor s exhi biting such marker and respective
tumgrsy Py ?raé%l} e rers: arentalestsds figpt dhea groyR e¢prmsistIgn breast cancer,

ovafrS Qafc@HBid, SERshRt Badche odi&RhrebRAC %lim'h&&nhs Ig{e@c{n%{r{a? Amall cell

to as classical resistance nedi ated throug
carcgfiopesoplr e dyng, andscolgaedtal cascer hurthss tumerner thefeewhiel ateoresistant, as

descg'ﬁ)ﬁsenrhxgkng %keﬁérﬁg’lg’%o%g %v%lc\%h allrg rﬁldlﬁplgﬁgsiis?&n?,dpa%}/cu arly also tumors of the
afore-descri,bed group. Particularly preferred tumors are those selected from the group
comprising breast tumors, bone tumors, gastric tumors, intestinal tumors, gall-bladder tumors,
pancreatic cancers, liver tumors, kidney tumors, brain tumors, ovarian tumors, tumors of the
skin and cutaneous appendages, head/neck tumors, uterus tumors, synovial tumors, larynx

tumors, salivary gland tumors, oesophageal tumors, tongue tumors and prostate tumors. In



gl ycoprotei n nedi ated resi stances. A further marker

which correlates with the expression of VYB-1is

t opoi somerase |1 al pha. Insofar topoisonerase Il al pha

may be used in a screening nethod instead of or in

addition to determ ning YB-15bn the nucleus in order

to decide whether a patient nay be treated in

accordance wi th the invention using the adenoviruses
congeglipn tg Frewith B dt Ricforpddhatdese dwmors Atgmanéistagiiughn as described herein
as whalel pl e, may be simlarly used as the P

gl ycoprotein, is MRP. A further marker, at least to

the extent that col orectal carcinoma cells or
Theg%\lekg? e ?f:‘/ %1? grtl\{‘éﬁ 184 gﬁ%f@abgﬁ{h Igro%gﬁlt %rerexoﬁrou?%?ga(n tg%_atlieshoviruses
to betused in, acN&tiarrce ,w1t’h&he BB¢nt8H] pre2ly theagoup Mradenoaimies,

descri bed by Shibao K. 52 et al. (Shibao K et al.

Int. Cancer, 83, 732-737, 1999). Finally, at least in
Thd e Jfited §heﬁ$v1hfs@ﬁ§f&;clo§e@r}§é@ém %l&%@og?r@ﬁﬁpﬁ@en%ﬁms%s and/or group

t he expression of MDR (nultiple drug resistance)

Il adgpquanuses 3y megicagreniseandeficharhedarnia anrastionder SFSE@mlfahdmmlstratlon

|
o R e W e T € Slenh M T bR EE s cels by
adeppraruses/dapeindsnarngngodBers Kara oeaiain dvient diakrzatsenceYof, thel coxackievirus-
sSSP YR ana St atisng b 5 B iconal expressed i
tunh atlls, ah Infebton” B Rissibl diRadPBalvés 18wRiOETPRYdeH) "URE strategies
ancer which may be wused in the present

rea
hav RoSE1e01 SRR TR BAEIGT 9 Tl Hglaresin 2€ sombinant adenoviruses,

for @%BhEIE YyARsePfingBetdrol dgolid) Sequbfide SR Yhe! 582 knoB r%&y szﬁ‘{%Ckﬁ specific
occurs after surgery and chenot herapy [Janz
antippgies, roatingapicihe ademyiruges, witl @olygess, introduging ligands mutharAd fiber,
vaely e e t hose
su oAt I@ﬁ%?xg%ﬁ%ft p(el'e)jelggig) a}?{kfe{dt% f‘h rkhgfﬂ%d %g b € serotype 3 knob
andad 89 ﬁamamamh ktdte anahu@dtﬁctanort bl@thaq’}emow bﬁSeS&Spectlvely (Nicklin S.

SRR o 1 L PENARSR00CK, B9 53 e 201

75, 328072 8% BardeteBt GE Bt algfslbélﬁmwaraarsl@bmenawmmmm 15’7\?1 -14). The
met.hods of the prior art is no |onger possible with an

realisplion {n, CPIgISCRD w&a@gwl?% pares ehi pws@rt dnygpson $f spgh further
embodiRSitdbdcCRaRd, lespRdial gnnd §deﬂ9v1k.g@sg§1racc d;ﬁgéc%%m the invention

possi bl e and cannot be successf ul carrie
and| gigederorinesse wehsia afcordant¢ u@ﬂmtlmfg lm‘rentlentupamgulaﬂye in group I

adehi{TRlses ERGRUD 1 ROl IORinfpShERRadel lHBRRTR. 2 0P 1O

t unor seas
contalns YB-1 in the cellular nucleus, preferably

I ndependent. o cel | cle, or does so by app
The, BYEIRBS et 8 it BB a9l (42 G hOIPE 7 Seaea R OLpAIERs which

ma¥ B@iradtétﬁusﬁi%r btk ddoBvitus, FWI i AlelBVifs ab 'ﬁ@ed’xh@@&ﬁ&ance with the
described herein may be used, in principle, for

invention: mught apffor example, AdA24, d1922-947, E1Ad/01/07, CB016 or the viruses

described in European patent EP 0 931 830, and/or a group I adenovirus and/or group II

adenovirus, whereby the method comprises the following steps:

- Analysing a sample of the tumor tissue and
- Determining whether YB-1 is localised in the nucleus independent of the cell cycle, or

whether the cells contain deregulated YB-1.



tunors. Preferably, these tunors are selected fromthe
group conprising breast cancer, ovarian carcinona,
prostate cancer, osteosarcoma, glioblastom, nelanons,
small cell carcinoma of the lung and col orect al
cancer. Further tunors are tfpose which are resistant,
as described herein, preferably those which are
mul ti pl e-resi stant articularly also tunors of the
I“StﬁﬂldoP%OU@s%%ltﬂfé’dtogV&JB alspghe ipraseniee| 8f the afaspdeyribetagkers can be
ass@@dbgy those selected fromthe group conprising breast
tunors, bone tunors, gastric tunors, intestina
tunors, gall-bladder tunors, pancreatic cancers,

In %alse\f/rgliaé tunp dlrrrrngdrrstli(%ggfe) t uﬁnﬂEI{hﬁfeé)?(rﬁgmgflseﬁ B glp%lg rﬂ‘f&&é‘%’, preferably

1ndd’readﬂnneﬁﬁletddﬂmy61.e ot ai’rhlﬁrlstetl deregulatey 'MBAH] athetadBiveruses as disclosed
l.arynx ggnrs sal jvary gland tunors, oesophagea

hergipBRrECUlEroh g R ﬁr?&F%OVéWaespP Pra EupyHopdenoYifisg may be used in

accSrARMRGitHOe P&@érﬁ\m%ﬂnbﬁ. is preferred that these tunors
are mani fested such as descri bed herein as a whol e.

The adenoviruses of the invention, preferably the

In & glllllBO&l ggtegp Yllner #ﬁéﬂ'foga&%o;dl}? ?odmo}/nv{:‘%"o%s it 1150 o?femu%?gd that the
I'n accordance AVert I on rably € é}oup
analysisad@howinfargassue ddvaruse mﬁnst h‘@axad@mowhﬁaksesddttsa Ifi@®e the group

her ei n ticularl rou adenovi roup
comiFisRacirgho e SEH5Y Wt CRRERESSEAE I bariFEnar oSt YB-1 as
.welD NRICAlIRS afAhstSYBICIA frimiple the kiraé kR of“a%@ntpgan also be made and
nproved by a suitable targeting of the adenoviruses.

usedrrrésneﬁ%’éx i fom ther respaetive aariess. plhe maHesiue pfantibedies de particular
momgl %ﬁ%ﬁés ik %@wﬁetBttﬁé Bn&* &AM iQNnd B8 %rglﬁtg&ceﬁgem‘ for specific

he coxacki evi rus- adenovirus receptor
detflstnglu PhYB-1 nt Sgriarkers/ge pepsidenwhichdyndiwihst rigin gffyﬁty to their target

strugfﬁp %Stﬁg pres sent cg%g'\{,"vBcl%resr%isd r(-l%:]kl nf Iz')I tﬁ-ﬂs: %Plﬁ)/rggrt ei?hods are known such
as, ﬁdrreﬁ&hﬂgle&@haéﬁ:&h@plbﬁan drdéred denerdet sich peptidhar Fb@sdcﬁqﬂﬂpose it is

a cal l ed tar et i.ng, of i napt .adenovi ruse
starf R & pEp e R iR drif O] BB SAICR RSt of AbR: § to 20
amihb REds KA® khe! $£H Qﬂ"thelJﬁJlréfi'Q iPabsiRa ot td ¢0'® apttichBe !3@? to 10'° different
coating of the adenqgviruses with olyners I ntroduci ng

pepfifesa i sparticulaiefon of Jarget malessty tbmdmgg pph@cRisentajpethe so-called
YR f
o S e el KRR ler P AR B DE 107 42 706
nodi fication of the penton base respectively- (NICk|In
A %gaeﬁu%gse%}{] formpe%I}Z%%lfy %fnadmg\] 0 olr (}Fx)l )o/é‘f%g%ﬁng -}.%axkers disclosed
heréin 80d ARGO for Bhe rietekctibh oBa &l alcle 1rﬁb§e§ﬂdblﬁﬂ 1©3alBktion of YB-1 in the

Eeoph sica Acta 2002, 1575, 1-14). The, realisation in
nue meéﬁ cAlled aptamers ieolasrmal;&e%%dé ¥hichppasgd @8 &NA or DNA, are

predeRl &iiheNa SfgRUSRANA YF & RSIble SHRRANIRDLSHENY HifPloW &fpet molecule.

respectively, in the adenoviruses in accordance Wt
Thet grmetative of aptamersnid, fon @xadelnodqsm@ésm@edpqan patcobERANEE 838. A

speWalt Igmtogc?m{em/ %ri;t ép%}herg ae{rg i ls%rcla}ﬁeé pgazy Qs which, for example, are
described by Piganeau, N. et al. (2000), Angew. Chem. Int. Ed., 39, no. 29, pages 4369 —
4373. They are a particular embodiment of aptamers insofar as they comprise apart from the
aptamer moiety a ribozyme moiety and, upon binding or release of the target molecule
binding to the aptamer moiety, the ribozyme moiety becomes catalyctically active and cleaves

a nucleic acid substrate which goes along with generation of a signal.



adenoviruses and group Il adenoviruses, is within the
present invention. The invention is related in a

further aspect to a nethod for the screening of

patients which may be treated using a nodified

adenovirus, i. e. an adenovifis as used in accordance
with the invention, such as, for exanple, AdA24,

d1922-947, E | Ad/ 01 /07, CBO1l6 or the viruses

A g fopR #Tithe ERIFBFEAC it ¥ntalled spieggimens 6, ¢ dArgebmolgcule binding

nucl#iOWBidt RN QUAdiH SofNHuBkicILOH The n%%@of'drrtﬂ§ generatlon of such
wher eby the nethod conprises the follow ng steps:

spiggalneys isntpr gxampip|desaibed eMQIRYP8856ssue and -

Det erm ning whether YB-1.is localised in the nucl eus

i ndependent of the cell cycle, or whether the cells
Thecsanipdé nf thertegot dtsael cXiBbd obtMned| bis p@athiatibn ©F surgery. The assessment

dit.] YB- 1. al th resence .of the .
whghEB s llrgin i et BaiPepasm SF wieicchivele is frepuaniipgane by the
use tdTemickb¥®Spid t&ﬁhﬁ@u&rarﬁ/o@aﬁﬁndrﬁﬁfsﬁﬁﬁalgﬁmﬂt)x@ﬁﬁ/ ?@’né— tHenantxbody or

t he ncul eus referabg% i ndependen

any Qfthe further agamtsy deserébed emuFaméar ygthpds fqiiéhfad@ﬁ@\ﬂnmfs%g 1 in the
nuchRs dhé %a??t?%can%§1gh Bherd ?srlihid?ﬂélng&lt%f WO éycle aﬁe known to the one

adenovi ruses and/ or gr oup enovi ruses ‘may ed
skilied ingthe @rtdﬁm:ecam'plm lodabsavioe SEnY Bi Invantasiy be Ideteared when scanning

f .th d accor di tp, t.he.inventjon. it
i LIRS FEpH Seube AT TRCOSiRary el €85 btHe 1 fhcieba s ready an
mdmm‘nﬂ ﬂqabyhermﬂﬁl&aﬁén an tiegRidlewshisCiidégendah @FtBE kN QtleN@ further

r|S| anti bodi es agai nst YB-1, aptaners.
pos%&%gﬁr cye eérm%%a)éi?ﬁlé%%ecagap YB-Ygn thequicleusyis| the g@ining against

YBanidd%késﬁﬁ&tmm%%WYB131}oc£1§he@ b el Rlcfus Eﬁbedé@rﬁﬁPl‘flg% phase of
of agents can also be nmade and used, respectively,

the £ejs- € his apé disedetdction phY Rek. sespettivelrahofartriras adn‘o be performed using
oclena tlb
the %%rém %‘Mlgﬁ deé%ﬁfeagc[n;ebép géms hg 'gfpet het%q%pu 0 qf the agents is done by
pro¢edures p:aowﬁ |t@ thedeteeskiliednin dfe HMB-Becauset dakl mhtsems sI&rcEﬁcally directed
d i t.h h afflnl to thei
agafiP Y B ond Misithy Aot Plota et Sufiukes ety iy Sa5FIE g e amalysed,
parﬂiﬂiﬂldﬂ@yr &heﬂ sﬁrubhﬁﬂesﬂffl tBE célls| boB fh@d&ca@%aﬁldﬁmaldsé’géhts BB means of a
anpl e, phage-display, in order to generate such

Suﬂﬁ‘élﬁtheba@élg Of Hte aggietp a%?‘ﬁf‘o'é’éhﬂr gpecific Wpdipg EyYPrlolse the localisation
of mﬂtdaﬂ Be |dl:t*é£t@ﬂ XnM@és@Wa&&%dN'Métﬂb@l fopﬁlgtlébq:ﬁﬁl W? e &gents are

| engt h of about to am no aci ds and the si
knopeto] thpragey skidledipo the - 202The Samqsechpme%nableglrsow@ us@l in order to
}g%ﬁ t ar f f. tar
detm) I Hﬂtn% Itlfn sg i ype%to '(t?ﬁegc%glrs é)? fhe sam ? nl(t) deregglated YB-1.
As dm:gldahd Y 1 \M};locshom: an of eex e mmpiealcml fo@cherdgulated YB-1, the
German pat en |cat| DE 197 42 706. A further
relaffye, FEPTESTOTS cﬁ? cHIMRAT ﬁ‘dl%éef?TSHGPBsefniaF e be used in order to

detdFRHOFRAMNG Y | TPdFQutatdll iHThOSHAY sed cell.

The present invention shall now be further illustrated using the figures and examples,
whereby novel features, embodiments and advantages of the invention may be taken

therefrom. In connection therewith

Fig. 1 shows the structural design of the adenoviral vectors referred to therein as
AdE1/E3-minus adenoviral vectors which are E1/E3-deleted adenoviruses, of

wildtype adenovirus and of adenovirus d1520;



herein and thus for the detection of a cell cycle
i ndependent | ocalisation of YB-1 in the nucleus, are
the so-called aptanmers, i. e. D-nucleic acids, which,
based on RNA or DNA, are present as either a single
strand or a double strand angk specifically bind to a
target nol ecule. The generation of aptanmers is, for
exanpl e, described in European patent EP 0 533 838. A
speci al enbodi nent of aptaners are the so-called

io pt aZy i . r r i T

Fig B anean® W€ Binglud I J’ﬁﬂﬁ TP ARAEI AP PiEy to the binding of
no. 29, ppAyesdU8eP1054373. They are a particul ar
enbodi nent of aptaners insofar as they conprise apart
fromthe. -aptamer noiety a ribozyme noiety and, upon

Fig.Bi ndi ngsiawsré2@aselsoihithdo tnat gate YIB! 166 dheenudMub i feg idfection with

t he apt iety, the ribozyne nojety becones . ;
cat al ycﬁw%ﬁ?—dale%ﬁ@ COHUE RS FRET o leEF g TGy minus AdS, and
substraggowhi ch goes along with generation of a
signal. 55 A further formof the aptaners are the
so-call ed spiegelners, i. e. target nol ecul e binding
- Fig.uiuCI el c l?o%sd%ﬂ@jé: I@elfso\pﬁi'cﬁtc giainLYﬁl-'llc kne{h% %gfeggcf'aﬁlc_p fhfection with
met hod for the generation of "€lich splegé1ners i's, "For
exanpl ethedddi€3-dilewd iadend@ird8 AdS 8&Brredltocharainyzs & 113 -tofiveus Ad5, and
t unor tigsue ca e obtai ned by punctuation or
sur ger y 2“PRETESERSSment  whether YB-1 is located in
t he nucl eus i ndependent of the cell cycle is
. frequently done by the wuse of mcroscopic techniques '
Fig.and/ or FheWindRVBPBarksslly sand, YARN csslls yafigsi pdetige with  adenovirus
anti body;19§g/1 gty of the further agents described
above. Further nethods for the detection of YB-1 in
the nucleus and that its localisation there is
. _izndepen t.h | I le,..are known.to th . .
Fig ¢ 1P oo St BL &I of 3 EMYA aplySs i PgiRs A BB is present in
can eastHeyehdathatctut ddmwheresteancdlilgnd in &tluimes RS 7RIBB, 181 RDB,
st ai ned Lnst YB-1._ The.frequency. of YB-1 bei [
t he nucP@%§5ﬁ§’QP?E§H éﬁ‘spﬂilﬁﬁP Hhﬂ?Hﬁ?éFﬁQfE%ngand}kLa
| ocal i sgélison in the nucleus is independent of the cel
cycle. Afurther possibility for cell cycle
i ndependent detection of YB-1 in the nucleus is the
: ai nin ajHas 1 | S e - -1 J .
F]g'lsqt)cal [ sgh [ niht@ h%uﬁ%le%%%gngpggtg%%?tng %’ﬂgy‘lgﬁéé dgﬁowms’ of
t he cel kéenoVimissdl 52{bandhd adenaarus dH 1069/1 Y85 1, '
respectively, however, can al so be perfornmed using
the afore-nenti oned agents directed against YB-1. The
Fig.detect i etiovaf at e ggpimtiadicstindo neplidytiond effi@aidy 6f KM@Wirus in the
to the one skilled in the art. Because said agents are
speci fi BEFERge gf pdLiually syresset VPRl ProteHg 1R aksgiuls igesiot
bind to other structures within the sanple to be
~anal ysed, particularly other structures of the cells,
Fig.ifot h t hehdvwscal beratgraph ofdiesiing thyemnosedsy ime agpdicationa efficiency of
sui tabl gd{,“.%?‘g‘:‘gﬁg ﬂ?ﬂ(}g %{sé}%egﬁggg&ﬁﬂgﬂ]‘g (g:g(uli%ssteg vErere];larE)teins;

speci fi e isatio
Fig. 10 shows wells with U20S cells grown therein-after crystal violet staining and
infection with d1520 with 10 and 30 pfwcell and control (K), respectively,

without administration of daunorubicin and with administration of 40 ng

daunorubicin per ml;



of YB-1 can be detected and assessed accordi ngly.
Met hods for the labelling of the agents are known to
the ones skilled in the. art. The same techni ques nay
al so be used in order to determ ne whether and if so
how many of the cells of thessanple contain
deregul ated YB-1. As deregulated YB-1 al so shows an
. overexpression conpared to non-deregul ated YB-1, the.

Figr Bl at i vehexpireds hanngHelp celle grapartbereincafier cofstat eivdes staining and
sanpl e | -de ' wh er, YB-1 .
is deregu g?gld%?tﬁdql feb g{@l {/Ostéugd ggﬁffﬁfc%gg %rcé)ggégr}t (K)’ respectively,
i nvent i ovittolalaimirosirdtienf off iheoribidinstndatval adsningtritiod of 40 ng
figuresd%nqxgﬁagples,‘ wher eby novel features,
enbodi mSALLTIAGTRSU At ages of the invention may be
taken therefrom In connection therewith Fig. 1 shows

.-the strugctural design of the adenoviral vectors '

Fig. bt er r edh9¥%s erlirgam ok theAumor proluyme)as aafgeetinn phtime of tumors of
vectors i RoBrsgelft d Vi ,
wi [ dt ypgﬂgééi‘ﬂo??g? P b ety wlh FRS,and di520,
2 shows respectbiehydi ng domai ns of the ELA proteins with
respect to the binding of p300, pl107 and pl05; Fig. 3
shows U20S cells which do not have YB-1 in the

Fignlicl eus shad picturesf dfchérificedinhibe whith devélbfad A ®dsed on RDB257

adenovi ru 5 referred t herein as E 1 /E3-m nuys
Ads, an &eﬁ%ég%‘d{eaﬁil‘a‘.‘ WAthSlfﬁj‘%l\gle%)? KOPTE 1328, sRprectively;
contain YB-1 in the nucleus, after infection with the

. El /E3-del eted adenovirus AdS referred to therein as
Figgthy £3- nisheis thasesulind a Seuthamhlpianatyss2da crll gxteacs hdwsbeutaneously

29110 Soblo b RPPSL A NULIEAATIED o g0

adenovi rus 111 g. e resu
EMBA anal ysis which confirnms that YB-1 is present in

.t cel | nucl eus .i lti-resistant cellg and, i .
Flg'cglel i ﬁfé«é@%g.}aﬁbgr’apﬁg&&ﬁgég reR}ﬁg_lglAa?f{IWY élga pq.gx_cie Fogmatlon of
not pr esléf?0 aind wikieypeuclepdisrudin YB2ORuAAE-Jdeikide nldrl Blls (257RDB
Fig. 7 sh Egggﬁﬁ stryctura de%%%g of the ElA protein
of “wi | APYPLSLRIARLA V81 upleusraeaniiye fumordshinGiokndUSpS):
adenovirus dl 1119/ 1131; Fig. 8 shows a bar graph
. iﬂgicating replication efficiency of adenovirus in the

Fig shows the structural design of wildtype adenovirus and the adenoviral vector
AdXVir03;
Fig. 17 shows the structural design of the adenoviral vector AdXVir03/01; and

Fig. 18A/B  shows wells having grown 18RDB cells (Figs. 18A) and 272RDB celis (Fig.
18B) after crystal violet staining and infection with Ad312 (20 pfu/cell),
Xvir03 (5 pfu/cell) and control (non-infected), whereby crystal violet staining

was performed five days after infection;

Fig. 19 shows the result of a Northern blot analysis of the expression of the E2 gene in
A549 cells and U20S cells after infection with wildtype adenovirus Ad5 and

adenovirus Ad312;



presence of additionally expressed viral proteins in
absolute figures; Fig. 9 shows a bar graph indicating
the increase in replication efficiency of
adenoviruses in the presence of additionally expressed
viral proteins; Fig. 10 showsgwells with U20S cells
grown therein-:after crystal violet staining and
. infection with di1520 with 10 and 30 pfu/cell and
Figcht r ol SpRYs the seyof p¥artiern bipt anslisisafthaneoresaion of thefE2 gene in
daunoru d t t
daunor Uy ooy e ARBRSH RAN R afinodhd S pdenguirus deta2s
HeLa cekfter Grandri24thoarsei n after crystal violet stalnlng
and infection with d1520 with 10 and 30 pfu/cell and
control (K), respectively, wthout adm nistration of
Figddunor ubh@vsnthasuasirhhde’ i ofitied dd@ho il 9€ctéOXVEPSIL L
daunorubicin per nl; Fig. 12 shows a. di agram of the
tunmor volune as a function of tinme of tunors of
Figdiof f er egfo ﬁg)ﬁ%@? t
gvvlth PBS gﬁﬂmnggg re383?9F5§kﬁa“§ﬁgsﬁ%giﬁﬂg§§ﬂ
pi ctures of sacrificed mce which devel oped a tunor

F sed o jeloheatment .with BBS and 5.
1gggl 08 p?h(ﬁgBé'glg v‘.‘r}tglsiblélé ?%le %row'g eref14a§?{o%st?,lh\@ol%t staining and
resul t offeqioSovitthelenotihetdloalsimgi diffenepfaetils; ext r act

(of subcutaneously grown tunors) of RDB257 cells and
HeLa cells after infection with d1520; Fig. 15 shows a

Figloar gr apiovsgli Ibﬁﬁgtaﬂﬁ 1ﬁ<ﬁ921ti gatbé QBiAfy bELWRIEMsARIU20S cells, HeLa
particle formation of d wi'l dt ype adenovirus

in YB 1Cﬂl§c%%57d?d%$tqeu-‘é upgmmlﬁagge@ﬂ diffex®y RPBnotemttagments of the

181RDB) ;@adviYB£b kG, tive tunor cells (Hela,
U20s) ; %lg vﬁ6 sh omg;ﬁﬂgmg?%gctural design of w | dtype

adenovirus and the adenoviral vector AdXV ir03 ; Fig.

sho esign of .t he.adenovira
Fig. \]/Qé ctor V\%g;\(‘% %élr gr%ﬁi' dcqimé igy_gnge %Mgaqmrqlcgesh%f\tﬁr r}@fectlon of
gr own 1BROB aedlh Math(aFVBsl expBA}ingaderdt2ROEE GnlssadFtoGfter two and

18B) af crystal violet staining and infection with
Ad312 ({3 &mec‘éli“’i“jby a>€§%t¥n6§°f( 55 Brge Ceryoenaintiacstarly| remaining

(non-i nffﬂﬂt&Qﬂales"‘ﬁ%&’r@&)ﬁteﬁrlﬁaﬂéﬂkg %h®&kasid %kﬂé&ﬂulamﬁﬁl particles

perfornmed five days after infection; Fig.
resul t @rrigonlly siEpebl ot anal ysi s of the expr essi on
of the E2 gene in

Example 1: 'Types of E1A modifications as may be comprised by the adenoviruses

which are used in accordance with the invention

- Fig. _1 shows the structural design of adenoviral vectors AdE1/E3-minus, i. e. E1/E3-deleted

- adenoviruses, wildtype adenovirus and adenovirus d1520.

Adenovirus AJE1/E3-minus does.not have a region coding for a functional l.ElA or a

functional E1B or E3 and is used in the present experiments as a control for toxicity.

Wildtype E1A gene codes for a total of 5 proteins which are generated through alternative
splicing of the ELA RNA. Among others, two different proteins are generated, namely a 289

amino acid protein and a 243 amino acid protein. d1520 does not code for the 289 amino acid



A549 cells and U20S cells after infection wth

‘W | dt ype adenovirus Ads and adenovirus Ad') 12; 58

Fig. 20 shows the result of a Northern blot analysis

of the expression of the E2 gene in U20S cells after

infection wwth w | dtype adengyi rus and adenovirus

delta24 after 12 and 24 hours; Fig. 21 shows the

structural design of the adenoviral vector XvirPSJLI,
profejryas ip basshdghetiania tha €12 swetah obideiEgr gxnethichadamisvi thel lack of the

139V85E Qrodt¥i. ﬁﬁ&g%%ovﬁhsgdlsg@gfxﬂﬂ% %‘?A lssa E&oﬂg}ﬁ% G IR invention

grown therein er cryst VI O stai ni ng
is refafred to asnl 26t E A atenby thosesskill&DRia this amgA dknbfiewseii347 (Wong und Ziff,

fu/ cel hsn fhg- hows. a bar. graph i ndicating the .
1 Bt P23 0r 51 P BB 1 o P 8 B e b
use oV &I0Brdantd withipepréssmdavedtiodi f f erent pronot er

fragnents of the adenoviral E2-late pronoter; and
Fig. 25 shows a bar graph indicating the nunber of

Within e %" drhinb 8Rid@hlofin WHECE QRo®d ?Jﬁx%l&@%#ﬁ AR Bhere are 3

YB-1 expressing adenovirus and viru ter two
regigpel whighy ere rgpscrveghamenyy varielissadenevirab subtgpasa dbesb etraveefarred to as

' I Ay al viral rtic .
cr| RSB 814 PR, ko Yt BhBREL L 59 prvs B14 125 and
E1Ail33), i.pairt bath és: 280homina aciti aint Yhes243i pgily aciPpadtBihethd CR3 region is
s . of nodi fications as may he conprised by the

T E1A )
Onlﬁéggﬁ\'} P}%i’éggemecqf & @ Adarmentioned prefgiee with t he

invention Fig. | shows the structural design of
adenoviral vectors AdEI/E3-mnus, i. e. El/E3-deleted
The6R 4 srgiouis aequitedlifer Yip actixatinn of gl eenes, ideamoalanied E1B, E2, E3 and
4.0k Wy / 5 Mk Ny 0€es. nat.. have.a
B AT S e e shedle s D SR g S B Sy only ver
weakhBransagEyatingithe yirabgabes ad dreng pesaott adonoeiralmepiicati@sinahose cells

. f or, xigity. . WI dt E1A gene .codes for, a
R R e i L .
andaht be dettitedonls phere ithig vedtort ib guikabl tBRNAiucABRG-spEJIEE %plication.

two different proteins are generated, namely a 28
amno acid protein and a 243 am no acid protein. di1520

Duél@ase BOEtiGOSECR Pin B0 4RO adHbPiPusdGhibt 2AnsIBAS &lIRIAY B into the
has a deletion in the CR3 stretch of the E 1 A gene N

cellygusipup sdiahtis alsp refamed tpdierein as ranslacagpryene isthudumtin a position to

: repl\%gfehﬂt ggwr%"{iléehﬁatu? g!ﬁg-q n%ieﬁgln@?a)fiv? %néjissetﬂué D yiGs Qvliu% "8 be used in

accordance with the present invention, whereby this virus comprises the transactivation

required in accordance with the present invention.

_ Example 2:  Mode of action of adenoviruses in depending on the Rb status of cells

Fig. 2 shows the binding domains of the E1 A protein with regard to the binding of p300, p107
and pl105. P300, as well as pl07, is a cellular binding proteih. The binding of the
retinoblastoma protein (pRb), a tumor suppressor protein, is mediated through CR1 and CR2.
Studies have shown that pRb and p107/p300 are in combination with the cellular transcription
factor E2F effective in regulating transcription. The wildtype E1A protein interferes with the
. binding of E2F to Rb. The thus released E2F binds to the E2 early promoter and induces

adenoviral replication thereby.



is referred to as 12S-E1A virus by those skilled in

the art. Adenovirus d1347 (Wng and zZiff, J. Virol.

68, 4910-4920) 1994) known in the prior art is also a

12S- E1A virus which can be wused in accordance with

the present invention. Wthié0the 289 am no acid

protein which is encoded by the 13 SSE 1 A nRNA, there

are 3 regions which are conserved anong various

adenoviral subtypes. These are referred to as
It iCRAovan ErofaRthe i lagr ©hLcedach %&1 t rﬁ?é/ Y

pr.atei ns Elgx?ZS and El1A 1 fﬁﬁﬁnﬂé?%?%_oh RRQ%H esult in
reC%l?l%ﬂ éémvaﬁdvem?és B agihoss naft;m@nqas# iotth¢ follavting,GREBch are capable
[ r f

of & g!raglri‘rge r}})ﬁdgﬁgﬁga\ﬁg? 6?3@;{‘3’6@3@ Q%M?&oﬁgﬁ%&rlg accord\&l\gce with the
pres[em inygrgioacF prvexample, tife adenavirajenesr d]l9ﬂ2-|9&7 tcbm!ph@d’s Odeletion in the

R o 88 ST P BB A e i

regm&&krh;ﬂota’c&h@@@ﬁi(brmaﬂ 8@ 4rldeCrD rr@&xoﬂ%&ﬂﬁloaﬁ% ?Qsﬁ&ﬁs 12h7 129). The

%ﬁgﬂf g&enOV|ral replication in those cel

veelgo COPBIIsEs 3 feletien HuthedeR2 regéony@mino @@dpmé@@m 111-123).

Additiorfal§, Beeslse H?a@ﬁﬁdﬁ’tldrﬁl 1080 £%hd §-te@Nfu L c?amd sitions 4-23)
detected only there, this vector is sulita RateE ’

additignally. $heee isf Illchllnépgth almtolln pﬂDOeTh@adelnewda&I\fetﬁot) mdaf24 @Rmprises a

2 hi s. adenovi r. nno ocate cellul ar
aelefn S RN gioR FAY abif R B g (1), Lot iet usti@igescrbed in
patehoEP @991l 183@8orhprases Hele@drisAR thedlR1 iepidnitna AT rebfdnd
position to replicate in cells which are YB-1

nucl eus-negative and is thus a virus which can be used

Thel Bindg CRECRARS ¥ EFIHIS NdCBRNMeidaBY SPIEAN mMGLE l?%rou%h ElA is

this virus conprises the transactivation requ
fundameptalin ndidermnt Hrany ethprmednnismederlying i grgseat Zvehbiste Unlike
v, endln
assug{egQﬁ gﬂe 109%.11 ‘?tqg Egt t'hE gég Re op E?ﬁ I rom tRa gpratg%wﬁlgh & essential, not
to sztymgltﬁalﬁfop wmaleepiloam)rh buega:r dletrmclbhelobihlﬂidﬂg)fCtBe B3®8h transcription
is a cellular

factg %l ng rtg%néfwtlo?%%dt%r ﬁdﬁ“n’bor@fiffeﬁ]é Oy PreseH iBshe fyoplasm over

mospbbﬂhe Icélll (:jaﬁb)Afteﬁl i fdn WidP B 8&HOVirkY iP1EihBucedSnfdRHk ﬁ&ggus under
t.hro CR1 and CR2, Studies have shown t hat

certajp GW %@C&% er isplresiyprasent Bhthnpelewstia dissiney¢eiular systems such as
distinErREeF [dREARE inchAGiO g

. lt ranscription. The g\cl)\ll Tdt mgﬁ %E{ hér{tgltldél{{%c{ ?% eér?l’flgere%t cancer, ovary
carcigiogrig, tpiestaty qachimyna f os‘EQEaI[cngb gll('ﬂifiest(brhms metdneangdmalFeell lung

cmtﬁbgﬁ§mago%ngpﬁéngarlx pronoter and induces adenovira

catron It is known fromthe prior
art that certain deletlons inthe E1 A oncoprotein
may result in reconbinant adenoviral vectors such as
those nentioned in the follow ng, which are capable

Exafiiplé 2P| [fédtiod®200eERant | y in Rb-negative cells and

can be used |n accordance W th the
100,000 U20S cells were plated per well. On the next day the cells were infected with thc
various adenoviruses as depicted in Fig. 3. The infection was performed in 500 ul serum free
DMEM medium at 37° C for 1 h. Subsequently, the infection medium was removed and
replaced by 2 ml complete medium (10 % FCS/DMEM). The analysis was performed after 3

days using crystal violet stammg



present invention. For exanple, the adenoviral vector
d1922-947 conprises a deletion in the CR2 region
(am no acid positions 122-129) and the vector CB016
has deletions in the CRL region (am no acid positions
27-80) and CR2 region (am nogpcid positions 122-129).
The vector E1Ad101/07 conprises a deletion in the CR2
region (amno acid positions 111-123). Additionally,

As pey ke sakepfroantigddi the 6774S erdlsevhiondanot feye NEB-@ rinitheu siucleus, show

no 1299‘%&9 I?tga{égc} l%péﬂygtgpﬂﬁleﬁ g%@)ﬂg.ﬁ] ggnéécto\p}%\rng?/ t‘\&(;)ecgft%rrent adenoviruses,

narn@djpﬂié Eb’rﬁﬁrde&eed adembeire:t referred td lae EIRR3-hefhs) and asdemtvirus di520,
.acid 05| i ons 0- The adenovjral vector

whiE it g rAeSpRt ibits ROSe GaT B Sase dan dietidh s, the

medifin iR nfoRdd. @Bke%ﬂerﬂ[}d t}féFé%ui %Io@&lali '&ﬁthta Alfwolet (50 % ETOH, 3 %
mechani sm of E2F/ RB 'and t he rel ease of medi at ed

formaldehyge SEbacetc acidddarmerstahviojetyprd @?‘é?ﬂedfaf oA pesnperature for 5-10
u S I K
mir SRy TR, BRAS PIBAEE kB ko M i s ara
roofrtgmpdrétereRb protein which is essential, not to say
critical for viral replication, but it is the nuclear
| ocal i sation of the human transcription factor YB-

ThisT Rosfirhisathe riditid qmefr@«;rtgomel Presdnd iM@niBh tER! ths, pr&ehaé of YB-1 is
present i opl asm over nost of the cell cycle.

nthe c

reqweflév ofder & indyee %ﬁtwuafﬁ; e fbdcriranse with theprageat irivamtion, to lyse
the {A&diUGli€us under certain circunstances or is already

present in the nucleus in distinct cellular systens,

such as distinct tunor diseases including, for.

exanpl e, but not limted thereto, breast cancer, ovary

carci noma, prostate carcinoma, 0steosarcons,
Exagiplod! adnfeotion of25TRDEcelkmal | cell |ung carcinoma and

col orectal carcinona. Exanple 3: Infection of WU20S

cells 100,000 U20S cells were plated per well. On the

100/008 5 FRPBtdRRs Gotd d;aatw iper Woll.a04 8 neki dayt MR8 celVPWbi@Ysfected with the
.adenoviruses as depicted in Fig. 3. The infection was

varigy FUSPREBSFYASBRIGAL Bdntr. fihednlepaysesipmmed irGI00GH sorum free
DMER4 nqedhxm o0 $ gL e 8 SLB%%qWI?CEHeOﬁf%gh gﬂéd{\@? s }emoved and

renoved and repl ace lete nme
repl @8/ IHVER)! . coTripdete mreeidiusi élﬁl\ﬁSF@&ﬂ)MEhﬁdThé tralyS3s wdsiperformed after

thm?ﬁ%ﬂgﬁﬁ{y§%$hvﬁhal%Bgstaln|ng 61 As may be taken

"8elI's which do not have YB-1 in
t he nucleus show no IyS|s as illustrated by crystal

[ stalnln after fectionwth two different
The ot i Gy ko relepiciadan EVazd: BT eASORVRWISIIeH §& o5 ELE3-minus

AdY ﬁfn@ﬁ €01 /E9-Rferdal Gfa3ndTsRAS an? disad WM@H%HJ&%? upon infection of
whi ch can be used in accordance with the presen

25TREBetRlls ghichy have offivé da ithemucteas. éwcphtraSIt theseto, d1F0 whiel, asrshown in
exaxln lef3S éé%t %%@%ggﬁ‘ggﬁgr&fl&% ;%S escezﬁr @nd XFﬁlle %énqe W 1me codes with

ysta VI O
E1A for a transactivating oncogene protein in accordance with the present invention, results

in a factually complete lysis at an MOI (multi_plicity of infection) of 40 pfu per cell and a still
predominant lysis at an MOI of 10 pfu per cell. It can be concluded therefrom that d1520 and
similar viruses such as described herein by d11119/1131 or AdXvir 03, require an MOI which
1s reduced by about 1 magnitude (factor of ten) compared to El-deleted or an E1/E3-deleted

adenovirus which justifies their clinical use.



formal dehyde, 5 % acetic acid, 1 %crystal violet) and
i ncubated at roomtenperature for 5-10 min.
Subsequently, the plates having 6 wells are thoroughly
rinsed with water and dried at roomtenperature. This
confirms the finding underlyéhg the present invention
that the presence of YB-1is required in order to

d | d
s QSRS e ol AR FOARERRY b B P B e
is deRfeaCihioR réultd 3 MEBueMatitvalidl ,r0Qlred F6RIB GR! IhSaceBidBnce with the
pl ated per well. On the next day the cells were

| Preﬁeﬁtflé‘éftné‘ﬂn\?vp‘i FePlipationyn Ykl Suglgenprsitivgsels as depi cted in
Fig. 4. The infection was perfornmed in 500 | serum
free DVMEM nmediumfor | h at 37 C. Subsequently, the

i nfection nediumwas renoved and replaced by 2 ni

et % F Th i,S was
ExGRIP P S ERL R A3t A 2t AR AFEY0T, o
staining. The result of this experinment is depicted in
Fi adenavi r referred to as E 1 /E3-m nus
As %@%‘%%ﬁ g 3 'gi’FEé ndres dcn MO} A0 Rnad eehyunopdnisctign of YB-1
nucieﬁ%@é&ﬁe Upby/ s 'w)thléﬁ&ﬂ)virﬁg 801 1911 9f whig® {1 CLAdISion of amino

whi ch have YB-1 in the nucleus. In contrast thereto,

acidg #5148 Wh%ﬁlAaSO@hbwd the, nu@klampldecoglngdb@rsfmd further comprises a
stopr &Bhﬁ ﬁf%reanlugo X&d&l?%he&@ t?llg %Qélxje &d %%u: %eaalg A Hrotem comprlses the

des w ransac iva
CRbmgmgxeofethqacmnpehete EIA aoedon.dang aegitive codten] farreﬁ&ﬁ]ﬁected cell layer was
i nvention, results in a factually conplete |ysis at
“Gn MO (multiplicity of infection) of 40 pfu per cel
and a still predom nant lysis at an MJ of 10 pfu per

cell. It can be concluded therefromthat d1520 and
In cgmmsr thersf.there was deqiually ageosenlets dvpined b gelblpyer at an MO of 20 pfu

per gélﬂ-tmcﬁé m%ﬂgéncé%\éhénogéus &ﬁ‘ﬂ?@/ i £3131 a'@luf@l‘f‘?ycs'fbm E&ch 25 257RDB

reduced about 1 magnitude (factor of ten
whiglp c@tauﬂ%l -&dn ghe perled/ £3- d%IYBtbaiucla@emsmvpuklwﬂar dhs example is

[ e
anolpi®hiobt % 4 Bt i GBpeliBorotin whley GRICBIGER i i comprises,
for bkafn;ﬂRBorﬂﬁgheo CR3hegafandi whxdbheﬂ;&ﬁmgi‘mhe ICRlesagidrSandCR2 region,
t.he transactivation re for the use in ordance
pm‘ﬁﬁﬁﬁ){ i fe%%egetfﬂm?%%‘ﬂ% HPelaF PERFYCFIS vhishgss fequired for
the foplit£168 v @8driolitEses & 5&ord@f@mitl€th5 présBAEAYdnaBn, AihidPERHR in viral
and U20S cells with d11119/1131 As depicted in Fig. 5,

repliqafion The %@6“9X}§1Ssdlh]t19élﬁ3m thyps D further agsapvigys| whlg}p@hn be used in
1 t

e 05yl 1 % DALY BB S ) v o

be el ivdhichaaiedissigndd 8ingtar ndndllgllwubis bwathrregard to e GRE! region, but, in

conft tqlere(t)cgj 'iae | he%f?lf roergion an or lkbl}ggrxoconp“ s€s a

Example 6: Detection of nuclear YB-1 in multidrug resistant cells

The example is based on the consideration that nuclear YB-1 should bind as a transcription
factor to the Y-box (CAAT sequence) within the mdrl promoter (engl. multiple drug
resistance promoter). In order to detect this, a so-called EMSA analysis (electrophoretic
mobility shift assay) was performed. In connection therewith, nuclear protein is isolated and

subsequently 1-10 ug protein is incubated together with a short DNA fragment (oligo) at 37°



stop codon after aninb acid 218, whereby the expressed
truncated E1A protein conprises the CR3 region of the
conpl ete E1A protein. As a negative control a

non-infected cell |ayer was wused. In contrast
thereto, there was factually3a conplete |ysis of the
cell layer at an MO of 20 pfu per cell under the

i nfl uence, of adenoyir 19/1131 in cel | yl ar
C. Toy B S GeaeonEken T CHE COHPaRso MM ddnges used: mar !
prorAstel BiGontrhst 18.UIGB Bsitionudeetss-q19st GGG CTGRPTEGATGEGGCA (the
- exanple is_another proof that a nodified ELA oncogene
X-boyt stusfsrlipgdch, as depicted in Fig. 7, conprises, for
exanpl e, only the CR3 region and which is |acking the
_ CR1 region and CR2 region, provides for the required
Thist EuﬁsfaagtnemamrmhoacnvélBJabeﬂlé kEthe spm witly &Pqeior & thiai. Shbsequently,

requited for the r at i. Y
sepaiohTAROHREGH e P o Bt Bt el B P AT 3T s inai
a setjiien¢é friithe olgphudladtidenhisTdig wdgaedd &bsarﬂd nohllicﬁx’na blikohleotide is
thus a further adenovirus. which can

MIgEAHpg i d e 8 tlﬁ%eb%wéééﬁgpnvq%%ﬂﬁ@ﬁhn 12 ﬁ <t 4 FBG 277, 10427-

10434190@1%?@‘1 RNFeqt. onattmueaicﬁg Vi385 169, be used
whi ch ‘are deS|gned simlar to dI" 1119/ 7131 with regard

to the CR3 region, but, in contrast thereto, have the

&@clté'de g'lﬁ% 6ant|déno?1 @1&)&\8}8\&’?@;}? E%fgfr% aenaﬁlsmlﬁ.%I ?ﬁexl IE'F?? sent in the

nucless dfaselddog redistarceals AETRIDB oM IRDR andiMEaTAYBells sivoutrakt to cell
ranscription factor to the Y-box (CAAT
1”w§gg§§ %?I&Ffﬂfn the mdrl promoter (engl. multiple
drug resistance pronoter). In order to detect this a
so-cal | ed EVMSA anaIyS|s (el.ectrophoretic

Thegesujts shavemipn exgampletard p mreafirm thag éfrm@@tlwdﬂlsswp éwatl% dl1119/1131
replfebie! GaYBPr RLGESR. ;Jo§m'v§ kAt edcipRd e 3 %WEA YorkiatP t8 U205, and

protein is incubated together Wi
induce algsreriher(‘:@f i Yoy cenfigds 6Be f@ding abowlethet wsedef gheviadenoviruses in

PR T ars R L R B g B s
compbréd : to W%vamaﬁiab@vatﬁn befxvit#l genes in YB-1 nucleus-
POSngﬁbg?llSéEf %h F}Eglféd ogﬁlgle{ﬁﬁ%%ﬁ,‘gg%neﬁ? (tjsltrg? T::%Ié%/ gth%essful replication

and Syhssemam lc¥ils irS @RaprRbdrel dfSYBEN iPrKE dudl®usd iMMdiNE for example,
l yacryl amide gel. In case the protein YB-1 is

mulﬁdwe |r<?ﬁgst% cel}s @éqln?é tscadeRoYiFusenas dsseriier dgteini ean iy e used in the
nfighected as any non-bound ol igonucleotide is
lymﬁ@SPgﬁlng faster in the gel than bound oligonucl eotide
(Holm P. S. et al., JBC 277, 10427- 10434, 2002;
Bargou, R C et al., Nature Medicine 3, 447-450,
1997). As depicted in Fig. 6, it could be shown with
- Exainljfle BV @eade\o$ iréplicafibn ¥Biclercs op E@Shidius hfeddVeruses

This example shows that the early viral genes E1B-55K and E4orf6 can be substituted
through transfection with the plasmid pE4orf6 and infection with the EI1/E3-deleted
adenovirus Ad-55K. Ad-55K 1s an E1/E3 deleted virus, whereby E1B-55K is cloned into El
and is under the control of CMV. This substitution is necessary with regard to the fact that
.AdYB-l, 1. e. an adenovirus which expresses ';Y;B-l, does not express these early genes and
that the present inventor has recognised that a substitution of these early genes in a replication

system which contains YB-1 in the nucleus, is capable of increasing replication efficiency and



nucl eus of nultidrug resistant cells 257RDB, 181RDB
and MCF-7Ad cells in contrast to cell lines U20S and
HeLa cells. The results shown in exanple 4 and 5
confirmthat the adenoviruses d1520 and d11119/1131
replicate in YB-1 nucl eus-positive cells such as, e.
g., 257RDB in contrast to U205, and induce lysis
ereof .. This.confirns the findi ng about the use of
pa“t eefQJH’éH%'tu #f%éeé‘gy’l T9SPeSH YA Y o BnRi SXFRLHFOpIRarabceethe one of wildtype
adehdWrBdsi BypeActidi ti onal |y, the results confl rmt hat
already a, conpared to w ldtype adenovirus, weak
transactivation of viral genes in YB-1 nucl eus-
_-Theggg,é\t,ll gevaggbllles through nodified or deleted ElA gene
products results in successful repllcatlon and lysis
of such cells in the presence of YB-1 in the nucI eus,

Tl gl A, R e P RS Yad Sl

plasbtﬁ@@E%th batried $he IDNAfscqutnbe todIBE Sor theXediB! Aral ‘gehd E4QES Ender the
of rechll cation efficiency of El-m nus adenoviruses

rrpl e shows that the early viral genes E1B-55K
and Edorf6 can be substituted through transfection
with the plasm d pEdorf6 and infection with the
24 EpfiEes-mesfectiod waméhe\nlasusd AEABEK. therdelbs Weies irdertddl MEB the YB-1

exp{égéi%gg/rls‘ét— eYed E%ﬁf’églp%u/%el ned tbe ﬁig/r#;r%ele?eddElB-JSK

e con r S Su
adet[m/dmssmi 5K (50 pﬁ{lj@ﬂlﬂt Ad-338e i aat E1/E3tdelefelYBirks whicle.carries as

enov rus ex s YB-1, does not express
“a“tgﬁeg evé?a %gﬁﬂ&ng?mstcﬁ%“ﬁresent i nventor has

recogni sed that a substitution of these early genes in
a repli cat| on system which contains YB-1 in the
Subprgapalys the cslle ajseoreamayed fivey bashadipm Epmilkcadrprafier infection (= post

infe€idrlef) eﬂfeyrel%ggz of@ffe viPAHaltA& R IR %o%tec?ggl‘n %a%rh%}{e y alternating

respectively, to an extent conparable e one
freeqing d%rgdpélawart%rﬁ@vﬂn%esmsf (thawp'freduats . STlsequently owi pigqumaassay was

pertgfme% on r2§t3: sfgd 8(%&%1&%%% 105 %n‘feﬁwlgus B?Iitglﬁ? Z}?laque forming

umtp péomf @fU‘/ﬁﬂDJ "Ehf xtehtat BNt%pBﬁqiularRt@ 8 aeld 9gFfger 8 &K&ﬁvsetﬂé kagult of the
1 iral gene E4 W? ont rol .of CW.
plagye 235y FeRfrspied trbﬁ Hrees e ot penigran ctlﬁeerefa qognpared to

infe¥rEwithf £6YBd Mbhdid E}ﬁm}ﬁBb)l traR RV HRA SWitd td #)ﬁg’mgie#@to? and co-
adenovirus AdYB-1 (50 pfu/cell) and the ElI7TE3-delete

infeghiqn. Btk the deaoviruses A Bs6 wn@s@d-éfi&/ €id- 19 shows §BKrepdt af Fig. 8,
whe\%‘c/ aﬁe gx%te%eé%él‘{%%%ﬁ W&h%ﬁ‘ I%Pr%?entedra%nstg? Po?d ﬂﬁe replication

gene
determined for AdYB-1. The cells infected w1th plasmid pE4orf6 and subsequently with

AdYB-1 and E1B-55K (Ad-55K) produced up to 25 times more pfu/ml.

Based on these results it can be concluded that the substitution of E1B-55K and E4orf6
increases the number of viruses formed (pfu/ml) after infection with the E1/E3-deleted
adenovirus AdYB-1 by a factor of up to 25. The additive effects of E1B-55K and E4orf6 on
the production of plaque forming units (pfu) is significantly higher compared to the effects of

each of the two gene products.

Control experiments with one plasmid which expresses EGFP, clearly showed that in the

experimental approach chosen only 10 % of the cells were successfully transfected with



Subsequently, the cells were renoved fromthe nmedi um
(2 M) 5 days after infection (= post - infectionemn
The release of the viral particles fromthe isol ated
cells was done by alternating freezing and thaw ng
for three tinmes (thaw freeze§s Subsequently, a plaque
assay was perforned on 293 cells for determ ning the

ener gt [.nfectiou articles | aque formn units
pla%a? pﬁi?o%%f Jﬂl)erﬁljf?t?erﬂ% é}?er patifles if%rgft%é gg_ébf‘eeﬁlisn”fpgfggxprsss both E1B-
55KaRAd F4off6 UGS - cothpahl®WsStd BR 6RSHf huhn tala@novﬁ’xjugiq%k% ?S@@Mtype). This

represented in absolute figures. The nost i cant
confiimy e dindmgcundpriyiagl thecpresent meertion thittthe axpr@sibnalf &derft snd E1B-
oW . act ] ' .pl id, pEdorf 6 and .co- .
5SS AP Hlccb bR BE e ottt kgl BE T BHIOG e RO¢ figidenovia
- replicagbmvend t peeticle sfotthatafn, i gpar@oularnbf Ry ddléred i dden®@asgesDfwhich is
t he eglicati n.efficigncy is represented as nultifold
Coanaratb[?et Fléep(l’qecogtwl WPed¥Per mi ned for AdYB-1. The cells
infected with plasm d pEdorf6 and subsequently wth
AdYB-1 and E1B-55K (Ad-55K) produced up to 25 tines
~nore pfu/m. Based on these results it can be
ud S} g j 5 d rfo .
Y eherepa NeBReRUARe! M Blhulls ehRh i, A eblifllad in vB1
i nf ect i onclgirs-hegative Eeldn AB-dtmctlevadgmaivive rcels ApdfBadmixyistration
a factog g&oggﬁto 25. The additive effects of E1B-55K
and E4orF Sh ' the production of plaque formng units
(pfu) is significantly higher conpared to the effects
each of the two gene products, Control experinents

.of , { ert
It ijiknewgnin tea@RPY Aineh ths 3Adeion sofedifferent| eapstatics Hiadiggs nuclear

locdliBa@ton! Hf tHeChuBXP ahdEplich ARG 93Ch, Q@oﬁd@nbegﬁl %)m]rcp byP ok present
. the cells were successfully transfected wt 5 _
investois kBl lorlsed & thymeciaumgratrobsradeneyitahreplicdtion byonemss of activation
: i b E18- a 4orfb is,.
o O E P e BIE e Uity o FonF R B8 1R i orcer o
proYidé fodspgsé)c tuiler &ysisconfi rns t he findi ng underlying the
present invention that the expression of Edorf6 and
E1B- 55K is, in conbination with the nucl ear

In theoprattisiy! ofthe OhicoXfRid ass@bltiee folloRimdVhrdeedufty wadRNewkd:al00.000 cells

epl | ion and particle formation, in particular of E
(Heia RJ% @3 eEFSBRFENEY) Mersagdatedyte raghswelk g A bl mdate oOn e next day

40 xi%hﬂl ana%&&%ﬂ@ﬁio&ﬂ of dﬁﬁ@%t&n@@eﬂe%ﬁ@@%@ﬁerrﬁp@éggf {ndllbation the
of adenovi ruses ich are not replicating in -
celly weteaintected guith 1@ ard PO ofu d126/pe1L respettinsty. Sobseqhemlyc éiel clls were
: : 1 .SE At . Of statjcs. At i.s known.in the
mc,}pﬂ))rgtl%g rlﬁlg:ﬁog%aﬁgtﬂ% hlgéhallu it %;ngo'f S RATISNG I3 c\\ﬁrs\é\s?aérﬁ%c'ésmg crystal
violemduces nucl ear |ocalisation of the human
transcription factor YB-1. As has been found by the
pr esent

As may be taken from Fig. 10 and 11, the addition of daunorubicine induces the replication of
dI520 through nuclear localisation of YB-1. Thus, d1520 creates a bigger tumorlytic effect in

combination with the cytostatic daunorubicine compared to daunorubicine alone.

Example 9: In vivo tumor lysis by dI520

The HeLa (YB-1 nucleus-negative) and 257RDB (YB-1 nucleus-positive) cells used in this in

vivo study, were expanded under sterile cell culture conditions. Prior to the injection of the



inventor, YB-1 localised in the nucleus controls

adenoviral replication -by neans of activation of the

adenoviral E2-late pronoter. The conbination of both

effects can be used in order to provide for specific

tumor lysis. In the practisieg of the oncolytic assays

the follow ng procedure was followed: 200,000 cells

(HeLa and U20S, respectively) were plated into each
cellwtp ngie éstgilr\\,\g'ql I\Elt)én OrgeT th 2CpERtE 3 alg,bcu‘qtgeqﬁlg /twnor, the cells are
han(efsﬂ B3y EARGARL: 6ﬁ‘tﬂaf8éh) fn BREOF HBUSHDA 0"RNRHIESHed and washed

i y3 ours 1of [ ncu%lgtnl on the 1 @ wer e S|€6}n tte daln washe

w1tleBE o]g@ tizred Sgb}epﬁqmtlallt@g@/:l@aﬂe cente@pgdt the &Bp. asplred and the cells are
pof?g gge%g etsﬂl yP%\$ h&ltﬁe S%evgg%g ccillﬂ gllfllglg)t eng\}\eE rcéMgolgr% neté:j(v:vhlch was
subtigariegudy yngt:caéd uMth;I smdy, Aas each be 1t04kells 6t Edehne'kOThe injection

and_ 11, addi tion of dayno i ne.induces t
was, perforpsd %‘EC‘H?neOHilBZBtOt ﬂ%@&ﬂi rﬂ%c & Anim &awbegsley ZIﬁLafce”s were
-mje&'@d ﬁntoTﬂHSrl%lﬂls'igeoaﬂd o3tROBacdlisOdEle iRl id theClefieGlie for better
nbi nation with the cytostatic daunorubicine

| dlsttmhprarl&v@ erovidines wbloss Wes eansiedled Exigerpveel and thereby ghe length and
e B oL R ks AR 00R Ry (0 OHPLRLBARSCRLHR) e ramor

voliume was vadciddtadibaseden eheeﬁobawdgdnmhdamxcat farmble: cel |

culture conditions. Prior to the injection of the 66
cells into mce (strain CD 1 NuNu) in order to

generate a subcuj/apequs bRk = IbRAEHhAEL hedgr e
harvested by trypsinisation, taken up in DVEM nedi um

(10 % FCS), counted and washed w th PBS one tine.

Onc%%@ ?&g&nhéﬁ/ {eﬁ{:ﬂ:% ef%lluﬁleac{f%dbe ! gi(f gxgr?gt}}etr\gxg.ﬁ F;ngBV& &, negative

aspl e cell's are ‘portione
contrbk rebpedtively, eerd 1nmamtrmrallyT:tp@1ieél Thmmﬂlmes tothecihjeviad were identical

subcut.aneou ected in t udy, .was ea 5
and N3 CUTICREE s B TPt O APV Byl Sverdl dosage of
apphed fv&nsa%dwssubcutm%e;ﬂussybseqﬁ@t@nehé Inahde @rfowft}thas contmued to be
animal s, wherehy Hela cells were injected intg

docpgpied &yvife SNEERrDR velélmeswakﬁaécwlﬁ%dﬂb@e end 6F Westudy the mice

were 8hdrifRbdand Bk t&ﬁ&ts%mo@u%a RgthbOhalybe growth of the
tunors was controlled twce a week and t hereby the

length.and the width of the tunbrs was neasured using

_Thevr§§lﬁ1!s% &%’léb&?{n lgouﬁe%ﬁggnﬁqsr eon, t he t unor vol ume was

ase ol'l owi ng nathenatlca
formula: 3/471 * a/2* (b/2)2 a = | ength, = width

Fi Cﬂg the .unor has reacBgt a vol une Offﬁgo to 520 h

18¢ agfamﬂé%‘e%%‘tlﬂ% per VelgReas e, fupcliop of fimang the various

trea(YBER sbllittrﬁé%t Ik AtHe YuBBPWh LMD 8y RUBIFESthER WA a 51gmﬁcant growth
i njected were |dent|cal and were 50 | . each tine.

of timl@qmé abau 438 wan’ 3¢ 1466 BAL alpor injestign pE PBSHdndsy thednfluence of the
vecﬂﬂscﬁgfo Qfhich was used in accordance with the invention, tumor growth could be

reduced significantly. Starting from a mean tumor size of 344 mm?, the tumor size increased

only by 21 % to a total of 543 mm?>.

In the present example the tumor consisting of HeLa cells was used as a control which upon
administration of PBS behaved similarly to the RDB257 based tumor upon administration of
PBS. Tumors based on HeLa cells and treated with d1520, however, still showed a significant

increase in tumor growth starting from 311 mm?® and increasing to 1954 mm?.



applied viruses was 5 x 108 pfu. Subsequently, the

tunor growth was continued to be docunented tw ce a

week and the vol une was cal cul ated. At the end of the

study the mice were sacrificed and the tunors renoved

for further analysis. The regalts are depicted in

fi gures 12 and 13. Fig. 12 shows a di agram

epresenting the tunor volune as a function of tine
F lgaha shaves apietie e the sacfipedmudsanisaedich had edymor Brownussing RDB257.
f 7 t.

te e R o VB AR e IR AU DL gac WD i 68dhee with the
prepant gventon ofighiBsant Wedistion b thertfiinoeocarred. Ihhie presdit ofise there was

5 used,in accordance with the invengjion,
evefl SR S Bt Sl BRSCLARS St Baieior VS 15 mo
~ dayf 300aften adramistiatioRof Wil SH0: 3¢ mmrR, the tunor size
increased only by 21 %to a total of 543 mmB8. In the
present exanple the tunor consisting of HeLa cells was
used as a control which upon adm nistration of PBS
behaved simlarly to the RDB257 based tunor upon
Examplerli0s tSoathern Bot ofpBRor DNr s based on Hela cel l's and
treated with d1520, however, still showed a
significant increase in tunor growh starting from
DN\ WaswerBraated fionca eaﬁdrrsgmlpf 13 %QSHSWT&enG&VE\:ﬁ l'?to%n ﬁlkgnﬁbléw,ﬂ” the tumor
a picture of th acri.ficed nude ce i C ad a
- deBioRef inypmpie Si F Robey T Ppedek e &ibah Djpseadnusealhe DNA

isolafiérels dohe 1rﬁmébl*dﬁ§<§e| With Sfan#ASRRN sIiHSnlddAOTd fcordance therew1th the
accordance with the present invention a significant

DNewat folemsediromhibe cahothrongdalkdie lysis. tSubsqgnentlyn theciaslated DNA is
purtfh:@ Q/er"\@éo ulﬁ}{%bs gtﬁuq:}#é %cérﬂra& ?@E&ﬁ@%&a‘f%ﬁ% é%e%rmmed by

after amnlstra V1 rus
phmnetm atr 268 nT st araliyscsnwan‘ parfarmed aiding @: uS5OtHMBNA samples which

T X T -

sepﬁnanm bfube sardpleewas péri@mied Db 0.80EVRphRE Peli Sulﬁé@\f%ﬂ? tHe DNA was
ssue Kit of agen i

|sola[|onthe D&gafs%ﬁeé{ ed.
HLOTSRIA P S GPefpbiaRe FROTUEIP AR ghSchleicher & Schuell)
TthBN}f Blokted 8htoSthe Afhibisdd R rlfybrlhﬁecﬁ%:a%sg %r}ggcﬁQQFngf) 'bNA probe.

DNA was rel eased fromthe cel

Thq w Isbp BNk aenpbe spegjficallyebindsotosthe d36Nibp Kepn Ipinagmmdwthm the E2A

cdBERa PR TI SRSV o iy SOTRER 124, 6,8k, 1o o

GATh €A4n al’l'lf,@i@}@/a@Tp(érB'Q)IDINd 23, fg GAT GCTt EE}TDN@T CTT CGC TT
(SE%g@? #Ieét) W Crgﬁy? ngﬁgeﬁﬁetdg%w\geglb eﬁrlﬂng;%ﬂérh the membrane is washed

andaelxpedeiaph@ifigt i ¢  separation of the sanples was
performed in a 0.8 % agarose gel. Subsequently, the
DNA was blotted onto a nyl on nenbrane (perforned

TheeeQt 8f MY JoltHREBRY oF A DRANL %b&@féa it FRCNYeirhe analysis confirms

“that only dI520 replicates in vitro in resistant cells RDB257, as depicted in lanes 3, 4 and 5.

Lane 1 shows as positive control Ad-5d, lane 6, 7 and 8 show DNA from HeLa cells which
were infected with d1520. As HeLa cells are not YB-1 nucleus positive the virus d1520 did not

replicate so that, in accordance therewith, the E2A sequence could not be detected.

A further result with dI520 is depicted in Fig. 15. Based on a plaque assay the particle

formation (pfu/ml) was investigated after infection with d1520 and wildtype adenovirus.



The DNA bl otted onto the nmenbrane is hybridised
agai nst a specific 1501 bp DNA probe. The 1501 bp DNA
probe specifically binds to the 3369 bp Kpn I fragment
within the E2A codi ng Ad5 sequence. The probe was
prepared prior to that by PCR (prinmer: 5 - GIC GGA
GAT CAG ATC CCC GT (SEQ ID. No. 2), 5 - GAT CCT CGT CGr
CIT CCC TT ., (SE and radi oactively |abelled
Vart%ﬁsn‘élezpuclgt?b@é&tfén@ﬂl?bﬁnén@ré% Fe fumopLeHe@nd ghg-1 nucleus-
neg8¥ROSRAr Ldlls veld InfRcted\ith §§§bt‘m@tml¥1{?§ §@éﬂob§ﬁ§1 Bl ot of
tunor DNA is depicted in Fig e anal ysis
confirms that only d1520 replicates in vitro.in
' I R as depicted in | anes 3, 4 and
Tméﬁﬁbﬁgﬁgﬂ%ﬁgwgags§§§§g%%t|ve control Ad-5d, |lane 6, 7
' and 8 show DNA fron1FbLa cells mhlch mere I nf ected
re not nucl eus

100%}9@?? 302006t s e e i ﬁ%Pa“eFeFHP‘F% BEENg & Wil (enel. 6 well

plate) iAQC 05 dRARS (logEENd dells) AdMEDFEM SRORLARERNE O4lls ?hﬁ‘\%g ke % FCs.
detected. A further result with d1520 is depic

After 54 hjggfectgggyghd:ﬂS%p gqlcbm,létyag §§9nqvp1@sqsa@10|pﬂ.1/@ell) was performed. 3
t t
day%m_os{fﬁ? d;lsgté(( an As\?\: 1%1 Cﬁ‘é’g%rééngvﬁﬁe VQQ Egmg%g rJe nIe?e%Es‘Q%ﬁfm the cell

denoviru ar ous
suslmm@ioe 3 nﬂb@)’f tlrereatin@SiRpiBg and ﬂib&degB) thracmmes;eﬂdbseqaﬁdly, a plaque

YB- 1 nu | eu r cel | re infected wt
assay w5t PERTHRR, o 908 ekl ol iR iing, e Birg ECHamS itrics (plaque
formﬁhg upltapéringle@fu/mh0), 10RQesultdd Qe fIEl0d e ik S1 £ 6B rabBl: 6f the plaque assay
ed in.so-called gla es haV|ngW6 wel |l s

Sh%%rat dbp@ireplisang in X Byb puclensnasiive caliy (2éa(tD§)anﬁdalRDB) similar
to vilMedpe( RAsVIRS] Bik&AE a ?ﬁillcﬁod"é‘m&lgﬂc OB GRerve Ll §)4the one of

h infection with dil e adenoviruses
wilgypg adsnpyiruseswiresy lﬂmmaccsrdadmlﬂathemresenf ipg¢rition, t(lp addnoviruses
e the viral particles were released from
mﬁ% éﬁgé{?n glspension (3 M) by alternating freezing
and thawing for three tinmes. Subsequently, a plaque
assay was perforned on 293 cells for determ ning the
formed infectious particles (plaque formng units per

Exdthple 1l 1/Sttuctural Biesig60ihe adenslgRil vt@r XvirbBg. 15. The
result of the plague assay shows that d1520 is

replicating in YB-1 nucleus-positive cells (257RDB and
Fig 1E6LERaR) 1 duk@iral de@ighof g)'é)éﬁgnc@%m\&d} ir 3,n?ﬁ)g ?cfen@vxﬂus Xvir03 is

replication eff|C|ency can be observed sim
a sgAdledf E1/Rpddlefadeadederiovi Thisemeasethatusé g A, iBIB and E3 proteins are

o SRR o o 0l Y B, 8 g g et i
extahes ifigpm 6)42 tB62&ckmaeletioh of et Y refidn OBthEiaghind Beis PO¥IEon 27865 —
309%% :Agtar eirl{?,lsthg(\??srlpggk of elgtlgg v?rﬂsan%\ézlar{sazl v?/rt?scltnovrvhlé(l\l/ IErl qg no longer
functionally active. This can be achieved by inactivation with an otherwise mostly intact
nucleic acid and amino acid sequence, however, can also mean a deletion of the E1 region
coding proteins having various sizes. Because of the lack of the E1A and E-lB protein and the
nucleic acids coding therefor, the E4 region, such as E4orf6, is only weakly expressed (about
1 — 5 % compared to wildtype adenoviruses) or-expressed not at all. The viral genes E1B55k
and E4orf6 are expressed in the El region by means of the heterologuous CMV promoter
(Clontech: Plasmid pShuttle) introduced into Xvir03. Instead of the CMV promoter each and

any of the promoters as disclosed herein in connection with the expression of E1A can be

used. The open reading frame of both genes is linked with each other by means of a so-called



a so-called E1/ E3-del eted adenovirus. This neans that
no E1A, EI1B and E3 proteins are manufactured which
are functional in adenoviral replication. The del etion
of the E1 region extends from 342 - 3528; the
del etion of the E3 region of6d he am no aci d position
27865 - 30995. As used herein, the term"El -deI eted
virus" nmeans a virus in which El is no |ong
IRES psgueneh saney 1aemal gbospmad eatin sie) @ehstisnel aw Sonenberg, N. Nature,
nagt ix9ati pk t C
Lo e o o hey e o8, BRATEY ot pr BT BkRston of 2
protdimb &bmomeahiRNAe E1 regi on coding proteins having
various sizes. Because of the lack of the EL1A and E1B
protein and the nucleic acids coding therefor, the E4
The vgtod Wwas Shtdufacukdbis follows only weakly expressed
(about 1 - 5 %conpared to w | dtype adenoviruses) or-
expressed not at all. The viral genes El B5 5k and
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P S, 08, PSS SBEMAERT U0 o Mgy paps o
SubeéquBatiyHl the ddBitnd owhsH made DhlAﬁ:cd:(dt)lce WRESmEAWkaEtOret’8 instructions
1(+ s | inearised.w th ends. bl unt
(el T g T l?ny%'énanaﬁﬁ@We Phokba? oi ghe BPpEggion clement

CMGSUE 1 38k- mgsnEM}ﬁd BGHo1Y A 3@ ®Rhs b EESMtFAPKD 63 YWAR and 11 days post
l'i nked with the open vector EIB55k-pShuttle (blunt,

trangfeetignemthe ablaBR ells \Rrs rergeitpslagerther] Vylﬂtthén@ﬁillfm dirprdge to release
the EA B0 sk RESH EAQL S B UL g QURL e Wi th the QW

The vector described above is in principle suitable as are the other viruses described herein for
use in accordance with the present invention. In particular the afore-described vector is
suitable to replicate and trigger lysis insofér, in cells which are YB-1 nucleus-positive cells as
well as in cells where YBl-l is deregulated, i. e. is overexpressed compared to normal cells
and non-tumor cells, respectively. The use of this vector particularly applies to those diseases

and groups of patients or collectives of patients which are disclosed in connection with the



pronoter and the bovine growth hornone (BGH)-Pol yA
into the DE 1, AE3 Adeno-X-Plasmd (Contech) with
[-Ceu | and PI-Scel, and referred to as
AdcnvEl B/ | RES/ E4orf 6. Subsequently, the adenovirus
was made in accordance wth Hhanufacturer's
i nst ructions (dont ech) The adeno plasm d which was
eari.sed with Pacl t he expression el ement
R A S R R PR AN LA RN R g —
invenflb® akdEike Bthe€ Bddndviantds dthel dYSeAfdentibh aRSb&AHRRAEM t he
ablating cells were renoved together with the nedi um
in order to release the adenoviruses through repeated
freeze-thaw cycl es. The vector described above is in
principle suitable as are the other viruses descri bed
Exapgleil?r Somucturskdésignaafdbe dderoyinal véctohXvipdF8Eent
invention. In particular the afore-described vector is
suitable to replicate and trigger lysis insofar, in

As @Y bs talehCforaReg. VB Xvildd M 16l Reme dé&@lo@ﬁiehtsotanrm Therapeutlc
well.as in cells where YB-1 is deregul ated, i. e

gengs\ Ul 2h fe% SinRle tha paws dssctbednprereandsthe giapsesnm cémh@ gloned into
the E@lljeélonrQﬁ@ﬁ%ﬁéﬂ@ﬁlaydelém %ﬁ? 1ﬁgod§1@édsm\t’@?ﬁeog4 %1on 50 _3s 10 avoid

particularly applies to those di seases
homeagioas rerombimptioh ewitti ﬁ@sEéfﬁrf@étqumheseWncS@hnamesette of Xvir03. This

conn Ccti o he 70
allo@%??a%\ﬁ;asrg usttzarrl‘s%ﬁ? ¥ g atI?eeg1 escr | sac RSt nﬂte Slefeted E3 gegipp contains
Saclad\uiel dmhBlheldesthictibie sips dseinitroduding b tch Bt fifto tWigcl) tfbeéxample, the

h adenovi ruses of thF esent invention disclosed
thergpepe fransggngscap by sloneg. ot ural design of the

adenoviral vector Xvir03/0Ol As may be taken from Fig.
17, Xvir03/01 is a further devel opment of XvirO03.
Preqaatigp of @i Rlasmnfes clowing therapenticgenemings therg3 yegiew as well as for

maﬂﬁ%ggiehggs g,q;,glEng?ignt he transgene can be cloned into

E3 region lonally, a deletion was introduced
into the E4 reglon so as to avoid honol ogous

The G SRR PR ot s EisPisho e 25 §5FbRSRS e 3 1TR region

Whl((tjlf ?ﬂ&@aﬁmeanCﬂﬂdﬂyﬁe cldervadiuk. nThé‘IIF|53 Eﬁldﬁ‘élglbﬂCgas E;éﬁl@n from pAdenoX
el eted E I.on conta el and_ N

(Cl(}née§ }iveh gf? gg?leg’o[s‘é‘ton #r’?qaéb gn%f“%t aé‘%stéaé’lsfeéredl i9 PCDNA3.1(+)

(InvMBg@H) —%UDI@A@\W%NMB%O@B%@DHM hﬁ)ohbﬂ%@@bﬁs‘?%&m@@ 33241-

cl oned. Preparation of a plasm d for” cloni
338?$maapamued bgemwswtﬁtP:StIthcHHSABégEm?aSS \mgb B 3B041- 33875 For

in | etions he E | on. The pAdenoX- Pl asm
the iU AV AR PELY Fiec frIoRT S FeioRaom PERNAY. L ReA2786s-
| [ { t . -
0% EALDIRTDRTS S0 el By ot Shlend 68 RO HIRHS Hiscenox -
pAdmmb}h EBhé?&je?.O%ﬁ)(ESABﬁm 3G44) and Sful and
transferred into pcDNA3.1(+) (Invitrogen) =
pcDNA3. 1- E3A27865- 30995- E4. The majority of E4ORFG6,

The%ﬂ?e'séﬁo@%%éﬁe was subsequently, as described for Xvir03, cloned with I-Ceu I and
PI-Scel from the E1B55k-IRES-E4orf6-pShuttle together with the CMV promoter and the
bovine growth hormone (BGH)-PolyA into pAdenoX E3A27865-30995,E4A33241-33875 and
referred to as AdemvE1B/IRES/Edorf6-AE4. Subsequently, the adenovirus was made in

accordance with manufacturer’s instructions (Clontech).

The afore-described vector is in principle useful as-are the other viruses described herein to be

used in accordance with the present invention. In particular the afore-described vector is



33875 was renoved by neans of Pstl =

pcDNA3. 1- E3027865- 30995, E4033241- 33875. For the

further devel opnent of Xvir03 the del eted E3/E4 region

from pcDNA3. 1- E3A27865- 30995, E4033241- 33875 was

cl oned by nmeans of Sful and Fpel into plasm d pAdenoX

= pAdenoX E3A27865- 30995, E4AA33241- 33875. The

pressi on cassette was subsequently, as described for

S““?(QFr‘GBTeP Reasndy Wt hnyeleyscpositiygaeellp dsswell sy elist mewhich YB-1 is
derdzhiBR&K 1. eRg%vgﬁl:QﬁrfeQe@ngbHeg td Q(Qrﬁﬁh@élls%a Iﬂo%n%lls and to cause

pr onot er and bovi ne growth hornone
lysip nn@ngaéﬁowc@smm BO9Ss! for ABGRAdis@8S7Emdaphups of patients and

r C R Edor.f 6-

collR 8 f Balichu? Sl Y misboRed B b ol adenonirusgi g be wsed in
accwdarln:enwmmtl&qbrasreﬁt irventiat aniC thecrsndvituent i@cdtorddit’ with the present

af ore-descri bed vector is in principle useful asare
inveRiNot her viruses described herein to be used in

accordance with the present invention. In particular

the afore-described vector is 71 suitable to

replicate in YB-1 nucleus-positive cells as well as

i i

B L DalaLAR cHeecortyir BSLEMY RbBad 13ROI o

ceIIs and to cause lysis insofar. This vector can

o R RE AP IRD e R B a7 0E Bt e .

6 whHe Ipe:ltd) Oathd it adyhde caiewenel éy@@ﬁctéd)mtﬁg UBSGhfedted with Ad312 (20
mﬁc ordance with the Eyesent i nvention and the
p

XU iw/seDo The sRfec o ost Reetopmess @200 ul serum free DMEM

t
medl{ﬁi;leag%gog rf]’(arﬁ)](_la'gﬁb%é[%g’ntlﬂ&qg%&%%bﬁ%ﬁeﬁﬁl w reﬁ%\réd 03 dfeﬂlaced by 2

ml qenree)magiune (1) %tl“efés/péﬂEMé| Thecﬁnab/smweionaw mgeass nf crystal violet
stalﬁ\fﬁk aﬁet(Seg%Js The rgsu\f\ﬁL e t@& ﬁ-?:lﬁégi fé%dﬁgﬁt day the

I's wer |ct ected with
Ad312 (20 pfu/cell) and Xvir03 (5 pfu/cell). The

As it BE WA 35 Tl Al Sehscm e il ik e YB-1inthe

nucleRsli sHowNdysiy @ﬁﬁvﬁﬁeoﬁﬁﬂ wipl aoad Md Kvirdd P Rh &laSe of Xvir03 as
medi um (10 % FCS/ DVEM .. The anal ysis_was done by neans

reprafen&dyéaf he Gntabiviolet apiningg ohheefells. dmyronnertien itheygvith, first the
med1§mq§i¥n§§v€§1 Su‘BseF 'ugxﬁﬁf tiigAf r% e ORred Wit s&?v%ﬁ%%%r%’f@H 3%

18A and rug resist t ce
fonhdg@yds 1% a¢et1<ha;01d nutsl ayssal \sﬁowahoysncsbaéd mrropmftemperanue for 5 —

10 Mn. %u&%ﬁé‘%&l@nﬁ{e 8? yﬁpes%re {}]181(;(%? ?r{gs%c?/ wbtg o"i’atirﬁié‘d dried at room

represe Re™er

temperatuge. | n connection therewith, first the nediumis
renmoved. Subsequently the cells are covered with
crystal violet (50 %ETOH 3 % formaldehyde, 5 %

It isA@@inGo &feiflesert if0emEdr ThAIE 1WI-d16tkd vidds [Ng URES BY whtich! ROMver, are
not ttreagl)a%trlsefn%rgeadfer?orwr?lse-s in the sense of the present invention, may very efficiently
replicate at higher MOIs (Nevins J. R., Cell 26, 213-220, 1981), which, however, cannot be
realised in clinical application. This phenomenon is referred to in the literature as “E1A-like
activity”. The adenovirus Ad312 as used herein, is an E1A-deleted virus. At the titer used (20
pfu/cell), which is still above the clinically desirable titer, the early adenoviral genes such as
E1B355k and E4orf6 are not expressed or expressed only to a very small extent (Nevins J. R.,

Cell 26, 213-220, 1981). As already described herein, these genes and proteins play an

important role in viral replication. In contrast thereto, these genes and proteins, respectively,



10 mi n. Subsequently, the six well plates are K
thoroughly rinsed with water and dried at’ roon1" R
tenperature. It is known to the present inventor that

El A-del eted viruses (e. g. Ad312) which, however, are

not transactivating adenoviri?’ses in the sense of the

pr esent invention nay very efficiently replicate at

h| her (Nevin 26, 213-220, 1988)

hed %%Qéoewmsaé\ﬁ%t@be 1 kéﬁslr%edbq faken framdg. [8A and 18B, the

expr@g)s}?ed &ahd Qhes ENBSSIOARNABFORI1I ésﬁl?m%regﬂc&ﬁ vird] fePBcation and cell
literature as "EIA-like activity". The adenovirus

lysisngt3al ongemigantly leavepinfectjon tipr enmr@b(eecpee@sqsdu gsuwedll). This confirms

the fgniulllgé fel?lg'l 2tge ngbwtqﬂén}lon V‘ﬁ]aﬁﬂéelf& lchséi %ﬁe re@g&y Sf Egcgrﬁ% %nd E1B-

desi e titer SHovi f a
55Ks(and1tlmabsdﬁ¢866E1Ahdx dﬁdxmlrﬁﬁxoamt}nmlclm ﬂn“oahmdn of YB-1 is capable of
. eX ressed smal | ent
ind Sedbotfendid) botictop. T abeiendieshior Gonty 1 10 5

pMé]E&ﬁvﬂWoﬂﬂ%1%@{:ﬁidﬁﬁo@' ay an inportant role in
viral replication n contrast thereto, these genes

and proteins, respectively, 72 are expressed by
Thlsaé%%ﬁﬁ}{és ,{&Mgln W %ﬁe{lﬁggﬂlg )é%rrggee'gg ﬁﬁﬁﬁ?ﬂ Hﬁm&lggﬁeg éﬁer :%eg&e.of YB-1
in thndlCEA&rIfaﬁlcwldﬂy thegr,clStnCierindzﬂ]Des:feht Gioenthe \ceXl aycle is required in order
replication el | at _a concom t ant | ower .
o P abf ke, PEn Pt oo PetRed if peeBRESTS B mbor? Higpgon, 1yse
infectedEdllsis  t he finding underlying the present
i nvention, nanely that the expression of E4orf6 and E
1 B- 55K (and the absence of E1A) in conbination with
nucl ear | ocalisation of YB-1 is capable of inducing a
very efficient adenoviral replication. The titer
Example 14:eNorthernblot apalysig jof thee khgene exprgssion|of adenoxlinus ei312
for clinical application. This confirns the finding
underlying the present invention, nanmely that the
In epchesmad enidlionYB549 arilchUﬂﬁ)é aelis Mveusplapdrihi lOuwnaPetyi diktes. At the next

ooy R GERSFer FIREER SR ARG RSt e SRR Feomol.
pfu/aéll)oﬂ'ﬂélf}ﬁgh WArt§ tité}eopmesemtwmavmtsn@sed tey8Rd ih MneEl 8kkependent
cells, anple 14: Northern blot apalysis of the E2

repligaten ’é‘)&]éﬁ“@%%‘i”énﬂéﬁ infEqEARYEF denean 1 Ml ewat few RYEM medium for 1
h atrﬁﬁb(t ' %seﬁéé&l}a% HEER ok ﬁlehﬁlﬂ‘@ﬁ?reﬁlcﬁ%@ dnd P i&e&gﬂl lF@%xﬂ'complete

di shes next day t I's were i1 nfected
medqetsl(zlo( B0 FBIPMEM)) Aftet Ad@atysmhl BNAs evagedolated c Snbseqiigntly, the

congentr &el{h% ngla-{n RI AEP'aél b g&lréd 1tn k?oto ?u% 1gt %I G MRR the RNA

e ende rep cationin
samplﬂ:m) Wet};e I dl@troﬂ'ﬂnﬂetndaﬂgcbepathSnd an ©.8 rtol-f@mmdldehyde agarose gel.

ser n1for t 37C. Subsequently
SubgqRucHie BEGON T Rae LR CEHe (Fiagpsieder pipingyoripe system
of SeAERihet & SEREIIYMTHIRNY Eﬁﬁé@wﬁl\ﬁle i hne3isdRyded AgiNAn “early

was isol ated. Subseq uentlg
probe” E2 and a “late probe” E2. The 1501 bp * 1ate probe” specifically binds behind the E2-

late promoter. The probe was prepared prior to that by PCR (primer: 5’- GTC GGA GAT
CAG ATC CGC GT (SEQ. ID. NO. 4), 5’- GAT CCT CGT CGT CTT CGC TT (SEQ. ID.
NO. 5)) and radioactively labelled using **P. In contrast, the early probe binds between the
E2-early promoter and the E2-late promoter (position: 226791-227002) and was also
generated by means of PCR (primer: 5’- AGCTGATCTTCGCTTTTG (SEQ. ID. NO. 6), 5°-
GGATAGCAAGACTCTGAC AAAG (SEQ. ID. NO. 7)). Subsequently, the membrane was

washed and exposed to a film.



concentration of the isolated RNA was neasured in a
photoneter at 260 rim. Then the RNA sanples were
el ectrophoretically separated in a 0.8 % fornal dehyde
agarose gel. Subsequently, the RNA was blotted on a
nyl on menbrane (conducted actording to the system of
Schl ei cher & Schuell). The RNA blotted on the nenbrane
is blotted agai nst an "early probe" E2 and a "late
probe" E2. The 1501 bp "l ate probe" specifically binds
Thehelnd dePRida2n Higt Carly I i
oot oBt Rty PﬁC)Rm(OgETFIr?E érarly a@?wﬂ[ Qpﬁlevﬁtég%l?e?%'beﬁed specific
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findi2- ealetlying thnptessnt mmdnethﬁﬂtﬂeaaxprqsmommf Ernorffpasd EllBlsK and the
7002k and was al so enera by neans. of

abse(nﬁv.?‘6 gﬁ%}g% Spo rlDrenggtlvel)y 1n5@ the nucleus
and CHod TGO \cdife kepfesAidH s 4 Srefquistee fd}@fﬁcmrpt adenov1ral rcaphcatlon

Subsequent |y, the nenbrane was washed and expose
afilm 73 The result is depicted in Fig. 19. Both
the early as well as the | ate probe provided specific
signals in the control infection with wldtype

Exagrpde d%:i Nostheyin blog¢ apalysisof thedl generekpodssidn wi ddenofilBd Addelta 24
only provided a specific signal when the | ate probe
was used. This confirnms the finding underlying the

In ehelsmiltion mmtdeﬂmwabqilatbdlﬁl BX@h @26 dbhedf AEAOhER dafthe cells were

E1B55K d th f E1A trans
infe{J68 PR ALERSHE 40P S0 QLR 1 pp e eing owbdvin glenpipus (Adwo)
(serVddCasThIEdriRi6S, 10PHL/CEIN The REHE RR olaBind R 1 BSARE SAIRR RS (Feyo, J. et

ExereqU|S|te for efficient adenoviral replication.
al. eqgsne 1952-1R102Q0Q has dispreifimdeletainsinghe ORQ ERiogerighe E1A protein

o YRR SH ) SRR Rt R Dby e i

expmsses thdpgnesiel B%Iklasd Wl o6 ccbmf)z&albledo e twWildayheradeniaviras. The infection

occ&jrre léitnl%\/l?? LI}{SIAS%%% r)ee @(l\gé&exggélw Cg)l iitn% W %db%glﬁbpg& ihf: infection

medTlhle vuiss egmbeadaid rphicedd@ novinl U(Smsf}{@d:eﬂnt:&aﬂm @E%MS@MEM) The
ne 19, 2-12, 2000) has a spec

RNA é’faéﬂ%%ﬁeg f%ffh]e2 loped 24 §; Sebssauantiy, tﬂzmomea @tm ofath@j isofated RNA
wasdeism Rl Yn 6 3RBRkR Rt DEPhInC Fhid fhe! Iﬁ\l&aﬁggéwe}@electroghoretlcally

tunors. Additionally, the virus expresses the
sepaEaeh Bk agh$| "/Ezf@mmaéd@wdq)agmseegetlosmequmtlyj,t ghpeRNA was biotted on a

urredl
e QBN Sl BEEFAET, BPRIAERSs el s, T i
blotteH eorita ftlee memrbraneedi hyhn\dla;sd ragmnvtedxea‘redrly gPotRe ethdbygalidt the “late
n, .conpl ete nedi um. (10, % FCS/ DVEM . . Th RNA was
Prote I GRYC 2Ry DD 0L bnds BRSSIAFSNY Pynd H E2-lte promoter
The cpemfeamasr;ﬂépa@éu Brfior! tB @hdt H9 | FUTE thrir¥AS - WREC ¢RI £ GANEAG ATC CGC
hot oneter: at. 260 nm Then t he RNA sanpl es were
GT é$ {F%pﬂ@r &4 éa|(|}.§(T CCT CGT CGT CTT CGC TT (SEQ. ID. NO. 5)) and
radioactively labelled using **P. The early probe, however, binds between the E2-early
promoter and the E2-late promoter and was also prepared by PCR (primer: 5’-
AGCTGATCTTCGCTTTTG (SEQ. ID. NO. 6), 5’- GGATAGCAAGACTCTGACAAAG

(SEQ. ID. NO. 7)). Subsequently, the membrane was washed and exposed to a film.

The result is shown in Fig. 20.



separated-in a 0.8 % fornmal dehyde agar ose gel .

Subsequently, the RNA was blotted on a nylon nenbrane

(conducted according to the system of Schleicher &

Schuell). The RNA blotted onto the nenbrane is

-hybridised against the "earlyiprobe" and agai nst the
Iate probe”. The "l ate probe" conprising 1501 bp
i_nds speC|f|caIIy behi nd the E2-late pronoter.

Aftf‘psrlgbfé opsthp ey, BrabE PEevidd 105 & 1pspifipysianelk Qnby afier 24 b a0 the carly
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was ar O prepare
and deregiGEdYHCT ﬂ'e@&'ﬁﬁlﬂ’Gn(oSﬂi@ nutlBus WRichGubseQlently binds to the E2-late
GGATA CE %SEQ ID. NO 7)).
- promapisrand iadqes ‘tgﬁ‘ée ‘?‘F@Fﬁ??‘g e was washed and exposed to a
film The result is showm in Fig. 20. 74 After 12 h
only the | ate probe provided for a specific signal.
Only after 24 h also the early probe provided a
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S|gn|f|cantly weaker.. Also this result confirns the

Desgl e B Sorkaltr st e e ST Eupgihich e cimbodiments of he

virusesere foxfet a6 hefkin anghode 1 aBetorirasks Wad lNhlE}EﬁlféQaG(Ein)Sﬁﬁb’d by the vectors
into the nucl eus which subsequentlé bi nds to the

and pglenoyigsesy Teipseielantv i lid cdndeB vigRHE- 2o Rpsr Balspwi, like adenovirus
d157dex @iﬂﬁbﬁ‘: &@cpl@%ﬁ&ﬁ@l rgl‘éﬁe'ug- ogflvé 081s qqgﬂﬂféhfa?¥urn%r cells, but also

vectors XvirPSJLL and XvirP Descr i lon O
in tyrpen ¢sils in We:hv\élétlos 9vmxmrh@sed<\an¢1 Paggulgtedupspsbiivily.dWhile the viral

gengsn@f)é% ﬁE{H SE@JrfGt Q‘é exwegsgﬁ\?aiﬂ)r ﬁxf §556 gnféc?ecr?#&ee gu@eus-%osmve cells

enovi ruses  an are exenpl i
undmehe m‘men&mf thel EMB\prcnnmelsa,nd ke ﬁsqirometley, ,res}ﬁmme&] lthelexpressxon of

Xyir P only, 1like enovi ru
EVERRE 5 4570 B ARSI QP DY sneion o R (S BEAAIG W& () promoter.
Insté bSthe driwRbmbet Hfwel biRsoCothéSprofisterall if Bartidldr UiRbr-specific,
cells in which YB-1 is overexpressed and deregul at ed,

tissyeasppseidic 3nd) greapppacHic ROmMQters| masg@ﬁetssemBs@veseaﬁé the} gKprgssion of
E1B¥58 MDE@&%@%@GL&&&%@&@ 'ln{lxﬁph}%d %f%etﬁated t'h éesgicélvely,_ is

nucl eus-positive cel under nce o .
tranppagiedtiete theydualéns aad apwmmbrepllca;@pestmww ,Theradenoviral vectors of

Sj Y k_and, E4orf6 in Xvi L. oc séb '
the RYBEERLAREL PR Aoy Tt blemens SRR tcions o
the aderi)hEalC\mthi)sr di$0.eXyir0fowsd &id YBll 90 aodigé vpEtomMBigiiss tol the vector
a r tunor - s ecéL ssue peC|f|c and
asBfge, Vérb’ 0, pTEses CERaP, %%.lrﬁv&%@ererséf Is g38E 4R e gomerponding gene
prodi?ép respetveiPfis réspdRMe AR AhEARILESE Ji‘lethQ‘Seﬁ}ﬁl‘eOBﬁt?é 8f¥fected cell and
YB-1 and tHe deregul ated YB-1, respectively, is
promotes viral replication and the effect of chemotherapeutlcs and irradiation. Like Xvir03
the XvirPSJL viruses contain the expression cassette CMV-E1B55k/IRES/E4orf6, which is
required for an efficient replication and indirectly or directly transports deregulated YB-1 into
the nucleus which is preferably contained in tumor cells. Thus replication is possible only in
cells, particularly tumor cells, where YB-1 is overexpressed or deregulated. Additionally, P53
is made subject to degradation by the E1B55k/E4orf6 complex. The sequence coding for
human transcription factor YB-1 is taken from the virus AdYB-1. The endogenous, i. e. the

YB-1 already present in the cell amplifies viral replication. The expression of both E1A12S



transported into the nucl eus and adenoviral
replication is initiated. The adenoviral vectors of
the XvirPSJL group as disclosed herein, thus conbi ne
various elenents and thus functions of the adenoviral
.vectors d1520, Xvir03 and Ad¥B-1 in a single vector.
Simlar to the vector d1520 the XvirPSJL viruses
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el v A E R r Ko R ety ity AR B EE Sl vial vectors
XvifRSdL hrandf Xvick ShL, Wepd)uscaamsgmearm disclpsedcinl 3heospec1ﬁcation such as

directly trans d YB:1l.into th
sy S TRRanl: VNS WhCE puRpe edepsSTHE S prodrug
gendsaphy bakksBssed. D&&’Sé@h%s@mrﬁfayl 4s0 sel:érﬁmue@rbyltﬁmblagﬂeylﬁc tissue-
tunor cells, where YB- | is overexpressed

SPeciidt eyeneaR-ERFCifjsiRPMOsERRY Jisclpsed injtke W&a@cgtem] dbe lqcglisation of the
expx@?ﬂdr@gﬁgé‘r@p iOot tH1ked %ﬁ?&iﬁr@“%%@ttﬁ%@ﬂd% ‘or U}ﬁﬁuﬁ'&g Lfﬁn €8 and E4
coding for human transcription factor YB-1 is take
regipn, dt careby prrangeddiyBay WaThEhfen@@xgemateunde@enctehteof fhlpﬁa or Rb
I nt in the cell anplifies viral
Statl?seogﬁl%glé[n%gaﬁme expression of both EIA12S 75 and
YB-1 is controlled by the YB-1- dependent adenovi r al
E2-1 at ronot e Al so connection i th )
The gatRrtlc OrBotiele. FagmBBaS SUFTor FUgh AT Gk ad XVirPSIL2 are
presertB® Iir Bip&@k D1 @ad 22:Ssue- specific or or gan- speC| fic
pronoters. A further feature of these viruses is that
the E4 region is deleted. The vector contains
GerbBgioh 08 e Q0ssShid £5. ch, in case of the
“n enO\(/)lfrg ”\v/eé grsl&tpqr/qu{pESSJ/{\fyl and XvirPSJL2, various
Thetlvf‘adﬁslgﬁnelssra@ ofi CtintxbBD rBlbmrquzsewhfchcmtusem as LeC ktagigig material

herem Qgﬁ%’g‘.;%? tpﬁn%nlé)?nﬁlg %gcéeﬁnfgsa%&l En%Vé%lNgﬁid 361|d (;1&? & gSfngrgF]télgtlon site
behllﬂi&)theb&’ Efbfe@ﬁﬁledhicﬂ' heABSGBNiT e;s\sildmpmmena{/m;s T8e E3-E4 region was
trangfg |§:§§gﬂ @pgtlg%%@@%d%ﬁr%fp&gaoi (elfolﬁlgcﬁ) icr)lrto pcDNA3.1(+)
(Invﬁafg@h)’ gt ieRed toTJbepcbm@ ] %@M%sofwbk‘ €4, ?K@ﬁihﬁ?igggrtge E4ORF6,

cassettes is not fixed, particularly not wt
namely e bajes 3P4 B8 75 werkE Sernonced by meapg |06 RstL.blite smalm obteined fragment

wasGHeTRE Ee DR o, B pa T PSR TBA BR . T

structural designs of the reconbi nant adenoviruses
XvirPSJLI and XvirPSJL2 are presented in Figures 21
The vt laser progotrs rvasi @vsised frore PEhS F&HhTe (il et - NBRE022877, 10427-

1043@ useg&&%dl%r@? 'E[béf' cf%%eﬂn%‘&;ﬁ?ﬂf\ﬁq Bl PRk 8665 %Aﬁ%‘zm 33875.

as a s INg naterra erein, conprise

In doiigao] the B3akgos wasifetief dadrn QvﬂkuSgiAde Bd3ds N2F593-336509. The thus
restriction site
obtained fragment was referred to as E2-late-pcDNA3.1-E3A27593-31509, E4A33241-33875

The cDNA for the E1A-243AA product was generated by means of RT-PCR, isolated and the
sequence checked and cloned. into the pcDNA3.1(+) vector (Invitrogen) using BamHI and
EcoRI. E1A-125-pcDNA3.1+ was linearised with Nhel and BamHI, made blunt-ended by T4
polymerase and provided with T overhangs by Taq polymerase and dTTPs. The IRES element



behind the 3' ITR region which is ABSENT i-n wi | dtype
adenovirus. The E3-E4 region was transferred by Spel
(position 23644) and Sful from pAdenoX (C ontech) into
pcDNA3. 1(+) (Invitrogen) and referred to as

pcDNA3. 1- E3027865- 30995- E4. Mhe mmjority of the
EAORF6, nanely the bases 33241- 33875 were renoved by

was?%?rgﬁfqgfa g gdg{}e Su %62&}%6 2 mtot the%i-lZS-pcDNA 3.1(+)

vectod ABS Am3 38 dfgy)l he E2- Iate pronDter was excised from
pGL3- EGFP (Hol met al., JBC 2002, 277, 10427- 10434)

with Sacl and Nhel and cl oned into _
INA S
The PENeoRICRAIGAD el TebiRed FQAPHE Worie Biivados T B2 9BC 2002,
277 4885 - 182 74H9@d 3M&SDlunflreaded The vettvapPlmdtld (cagmemntiallypsvailable from
referred.to as E2- 3 1- E3027593- 3 9
BDEIEIEE) s Hetng MBSO £ 0% D hchoRe B dsphgppboryiared
andg%ﬁ&ﬂah&dhbprdﬁtﬁ@@ prbdusEd RER] cbdiap &hhélélcaidﬂi tfh@ vector thus obtained

uence checked and c¢loned into the pc
was\/@ IS t? 3 Bt o@%w}tleug]hﬁg:l%mt%ﬁlg p%&gﬂq vector prov1ded the YB-1
fragateft dadnd RENNAS ali'ﬁ \\Oﬁﬁ ah ifeafe SO M b dbaNTL e Bay In’u_cl_lelc acid

made qunt ended by T4 polynerase and provided w
wasmleneldafwng&letXB Tazﬁhptﬂe;hmmee obNdelgmyByr] iMedhd RE®T IRES-E1A-128

in p%@ﬁ\[@’n{ vghgﬁ us%l%%ﬁg(?%ﬂ‘géif %Wc?%ttg (a%e\;%) a(v -IF?coRI with

ST(DHéoddnp}mE@ESNEﬂSeggDNAT he-)YB- 1- EcoRI fragnent was
isolated fromthe vector pHvad2c (Holmet al., JBC
2002, 277, 10427-10434) and nade bl unt-ended. The

Subs€filetly, RIRNEdsbdtR VBONTRESERANLYS avgickaidEwith el BRY cloned into the
Bi osci ences) was |inearised with Xbal, the ends nade

Nhe}| linrarigedd diinieadesk snd sishbrspherylaged apetor |E@émfegcweﬁ 1t F8A27593-
3 1365 el—?IA!A%u?%lyu?é%?%?gﬁ%e eYsBch\:éré ?gl er rlsgyc 8d§l§f%8 region cl)']fqhe E3 region.
YB 1-pShuttle. The cIonlng into the pShuttl e vector
provi ded the YB-I 6&&3 t. co nucl.ei ¢ aci d._w
The FAnsgeng casiatesRRPTISETAC NYHEic PR foeem6ﬁ52hrch%rlchsFé @1A12S was
clom&ogéﬂ%%ﬁmﬁﬁeferﬁmng gde%oﬁ%ﬁ%%ﬁdeﬁc&ylim@% 9fsd§hEhA3?ﬁQ1 33875
into the vector | RES-ElIA- in pcDNA3. 17 (+)
by iﬁhenSt #fuSfubbudaiSpedinfa thgmeator pesleneX exfr @dntech &SAdéBoX/Eﬂate YB-1-

e O a5t ) 0SB e casser te

- YB-1-1RES- E1A12S was excised with Pnmel and cloned into

the Nnhel linearised, blunt-ended and dephosphorylated .
The, easselie C@QYaﬁl@Wy@o[ﬁo@aﬁ%gme@ P oeans of I-Ceul and PI-Scel from

E 4 h t t
the éﬁ?@e d 1(}63%‘1?%% ogg\lrés ih elact?o‘ﬂoqg mﬁg tcu?d 1%sér{éd Iﬁﬁo the vector

the E3 region. e transgene
AdaaXdEl]ste- YRHHRESHBA 12310205 83-6 1 509, 84883 12:M £33875.
E2lat e- YB- 1- | RES- El A12S was cl oned together with the
remai ni ng adenoviral sequences E3A27593- 31509,

SubséfBRdyt 1thd 3@ERr was linearised with Pac I, transfected into 293 cells and the
recombinant adenovirus XvirPSJL 1 and XvirPSJL 2, respectively, isolated without the

transgenes indicated in the figure in accordance with manufacturer’s instructions.



by means of Sful” and Spel into the vector pAdenoX of
Cl ontech (=AdenoX E2| at e- YB- 1-

| RES- E1A12S/ E3z27593- 31509, E4033241-33875). The
cassette CW-Ei B55k/ | RES/ Edorf6 was exci sed by neans
of I1-Ceul and PI-Scel from the pShuttle described
above in relation to Xvir03 and inserted into the

Bttt B PSR A SR i Sk BB s

linearised with Pac |, transfected into 293 cells and
t he_ reconbi nant adenOV|rus XvirPSIJL 1 and XvirPSJL 2,

100.0EQ Flebp £y yore e dHshi B e neeh €2 the sRUgwREdnfected with various

titerd Wﬁ‘lt) g ddQnJ\h%s fdl$por EhENnACEST JaS Qf%nc‘!\"lﬁ B00 ul serum-free DMEM
manuf acturer's instructions. 77 Exanple 17: 'Infection

medgim Eggloh 83 71°€ . Qitbssquandyothe infectiphapediumovapgempieddoandgtplaced by 2

o0 h t |
) SR PR ES DA DRE s S B8 Bl fed v
crysthl $id(et sthiréng. nf ecti on was done in 500 | serumfree DMVEM
mediumfor | h at 37C. Subsequently, the infection
medi um was renoved and replaced by 2 m conplete

The F&8itWNtKid OxSérintent %Mctedﬁﬁtﬁ% B Thela¥shodudMsby 8be°s d&@§how any
perfornmed usin crystal violet staining. The resul

lys1soaft loy ,1\40@@91,0, ﬁgll), upog énfieeti Pt el gglls pBicheenot have YB-1 in the

YR AR o SN GOL B B i

of mfmtxohhofél 09E20D pfun peiheell andelstill predomigantyssst at M(Dkacbfdo pfu per cell.

520. sho d a,f le l.ysi s at

o3RS BF poia i o SRR oS e APl pf switching
on tA ddemosirall dengy EtBSIkN&1dlt E4oted st lﬂghc’ll’MW aff subidbleftt tdB&port either
. cell. Therefromit can be concluded that d1520 and
divegndr ingireqty et cardereealpiag ¥Bok ingguthe deleys apphthupdo induce
cell BdRnovi ral genes EIB55k and Edorf6 at higher MJs, are

Ssuitable to transport either directly or |nd|rectly

over expressed or deregulated YB-1 into the nucl eus and

thus to induce cell lysis. Exanple 18: Luciferase

assay for determning the E2-late pronoter activity It
Exanmpl& h&xwhutifatase/Bsdy furnbiternoningahe di2Aatel pramolét- 4 ctitvity

pronoter in the nucleus (Holmet al., JBC 2002, 277,

10427-20434) and that this pronoter is also well

It isSHbiw@CthtOYBL1INEineX (o @18 SHedvrhl EPUAE @kdin@ter Sthe hEletsS@olm et al.,
e adenOV|raI E2-1 ate pronoter is particularly

JBCn%’é)%v%& ed 0%/~ e 4} ard that st prppoteg a%alEféWF’éQH'Ff‘éit ey thmesswn of
nuch@ alzldsWhl?er SR IR é]deﬁ&&tusdl #3:1at@ p?&l'ﬁ?] e} ¥&afichBel otw’ated%v the fact

pr onot er is onl y act ive int presence o
that |1tncamb@ rpgidated by YiBrd owherekyaiYdp- bd@ﬁ@wrpaisxtlzezeﬂfmm, ie. the promoter
1s orﬁggme h tlgacﬁrﬁselﬂg 5@%' 1 n%ﬁie {mcleus ng V\flﬁy said @%ti\lnl\rl E2-late promoter

Used in
can -be regulated in a highly selective manner and thus used in systems in which YB-1 is

present in the nucleus and factually avoids any expression of the nucleic acid which is under
the control of the adenoviral E2-late promoter in case that YB-1 is not present in the nucleus
as an effector and regulator, respectively. The E2-late promoter comprises 3 Y-boxes
(CCAAT) which are relevant for the activation of the E2 gene. Different E2-late promoter
constructions have been prepared and tested for their specificity and activity. The -analysis

was carried out as follows.



present in the nucleus and factually avoi ds any
expression of the nucleic acid which is under the
control of the adenoviral E2-late pronoter in case
that YB-1 is not present in the nucleus as an
effector and regul ator, respéttively. The E2-late
pronnter conprises 3 Y-boxes ( CCAAT) which are

van t|on of the E2
TS R Epbgtag e el At A SRR 5P g nucteus,
HeIIae(ﬁpﬁld:hﬁDﬁtexﬁrﬁEedef'v& p&¢inbiral tyd @BQS q6dtéoéhricyma)lWere seeded using three
ysis was carried out as |l ows. 78 The ce

dlffPreWe@“E}@@ez@?t%Bn Cepslt a@ranFh%welﬁﬁawwcb abwdowﬂumeaﬁ 70 % at
ed F

L

plasggil nPNr efe theljdiffercentE2lkald  promotent coastrgtisns ninG ll\mﬂei‘ase vectors

h d f | f.7
o N S S SRR BT e e o st

pl OIMEBDD: )5 Spli I0dking papefeadtidnagSse]l apdib il ldeAplt@sm) @! in a further
DNA of the dlffeL§§ E2-1 ate pronoter constructions in

locki 7 fEFS IOV AT Ot SBIHYERE EFY FOmpRES 2B ik he mixture was

lnc@a&mﬁcorﬁélﬁ FarhEb &M ijlrﬁﬁse’a't Gmw&at\ﬁﬁr ¢hade®dwere rinsed
to 500 tiMEMin a 1.5 | ocking cap reaction
threg disrgs| wigh §BS§ 4nd ONgRd mthsrebayert pf the teansfgetidnamixtirgc Khaplates were
I

mcd‘iﬂ{%d C?? @?_hde ?c% 5VX l?o}x?% s&%s?&ﬁdﬁﬁl?%ng%de géll? Oﬁﬁ%eotﬁ%?dyltﬂ%sa&% provided
w1tH cmmdt:uemmedﬁmn 30 mnutes at roomtenperature. The

cells were rinsed three tines with PBS and covered

with a layer of the transfection m xture. The plates

TheVRI1e wetd roktedcviet th31ﬁ§cff@xﬁse5AM§'S§ste1§q{l§ BEIPRAelcY (Cat. No. E1500)
rinsed: a%aln three times with PBS and provided wth

48 b ofipr sfertiopdFenh wathavas qrpwdege tth gy sl st fysishiutier, the cells
rms!e&' %ftf i;?&ﬂstﬁe REB FateWith &M K{ltplﬁgtte a"f@{f?@ inftd at 238m tgmgerature and

after infection: Each was provi
traﬂ@\ferlﬁd anoag 5 dlfll RORIng ¢apsiesctinnf Fessel. ﬂhe a8l lysate rwarss acbsequently

cem(P{fu%efdrﬁrﬁ Ehi%r Vf'?'dtunmegta? %56] é‘ﬁalT eacﬁll ?(? Bl 88%{ 'S %ugematant 100 pl

tes at room era ure rans
lucifer&sendubbtoa& iwege (adqbedr aaad:tneasurv@swa&ﬂ Topgbsune €Chnbeymalta@kard GmbH,

R sub ent cen rlfu at A4C for 15 minuytes at . .
3345 DBt ehD MicrRplate, SFIRB R4 o s eSugseraieant ltsd plaes with 96
wellsWe b ik asRohiTous ale were added and neasured with

TopCount (Canberra-Packard GrbH, 63303 Dreieich)

M croplate Scintillation & Lum nescence counter in

Proé%hfi%‘és RlAbiGsd Withhind %CM?rémt%%rﬁktsﬁév%égext%gtd&tﬁ%uggrﬁlmber 23227

Proteln was neasure rotei n
(PIEiEé@@,eRkal&vrd Nlgwisa Usguet Alrbmrin 23)2(ﬂl7mir@ﬁieEROBiolumin 960) kinetic

B BB R P B PSS or
sampledtveerd eatitedihtobé powiR embyitdRLUsug erem)el ative |ight
signal s of the

The following plasmids were used: pGL3-enhancer (Promega) from which the enhancer was
removed by means of BamHI (2250 bp) and BsaBI (2003 bp), served as a blank reading. The
various E2 promoter constructions were cloned into the MCS in the enhancer-lacking pGL3
vector by means of restriction sites Apa I and Sac I. The hCMV promoter was cloned by
means of Bgl II and Hind III into the pGL3 enhancer and served as a positive control. The
positive control allowed to estimate transfection efficiency and also served as a reference

value for luciferase activity. For each cell line the CMV control was set 100 % and the



sanpl es were translated into the protein amobunt (RLU g
protein). The follow ng plasm ds were used:
pGA.3- enhancer (Pronmega) from which the enhancer was
renoved by neans of BanH (2250 bp) and BsaBl (2003
bp), served as a blank readi™y. The various E2
pronoter constructions were cloned into the MCS in the
enhancer - | acki ng 3 _vector by neans of restriction
enzyne G§tRfA PTOdA ?ﬁ?ﬂfﬁ%ﬁémﬂmcwsaws%w Rsinciedien fhgreto and
depl¥Rans a®hr Bgph I Figngh. Hind 111 into the pG.3 enhancer
and served as a positive control. The positive
control allowed to estimate transfection efficiency
V, r . value for luciferase
The‘}%ﬁg@% %géé%gsr&grg?ﬁfeggﬁjﬁfﬁg&? 1e CW control was set
100 % and the 79 enzyne activity produced by the E2

- BERTRD SRR I Al B AL 9% et

the 0QIASIpE WdérRvivaS Sequeiicel etalid thaSpattadfl thyvsubsdquenfiprdvededdadenoviral
the Y-box I, Il and Ill corresponding to bases 25932 -

E2wgiPhh bp (referring to the wildtype adenovirus
2. cORPHSRE the P-B6x ?II ad I'Hh&)n@%c;ndm tB%%se%%@?ﬂu_Q@ﬁi'ybp (referring to the
_provided adenoviral E2 region) 2. conprising the
wildtyprosdenoviemsgequence gee elspdhed parg of thebaibsssupEhiaprovided adeghoviral E2
regilgg)(referring to the wldtype adenovirus sequence,
see also the part of the subsequently provided
3. adpniomgrtt YEBox MHYe@respéhdimgp apbhses MFIBhe- Yoaxbp (teferring to the
qforre oonding t o bases, 25932 - 53904 gf ér ferrjn% to .
wilqipRe adgrP U FEIUAEHOVE LS [RepERE e Py peyidgd pdenoviral E2
regioh) t he subsequently provided adenoviral E2 region) 4.
conprising no Y-box as_acting as the blank readi ng 80
4. comprisipg nq Y eboxchs 36kpg 28 theblapk sgadimg( t aken from Vi r ol ogy
1992, 186, 280-285) (The YB-1 binding sites are
printed in bold): 25561
aggaactttat cct agagcgct caggaat ctt gcccgccacct gct gt gcact t
cctagc 25621 :
gactttgtgcccattaagtaccgcgaat gccctccgecgcetttggggecact gc
tacctt 25681
ct gcagct agccaact acctt gcct accact ct gacat aat ggaagacgt gagc
ggtgac 25741 :
ggt ct act ggagt gt cact gt cgct gcaacct at gcaccccgcaccgctccctg
gtttgc 25801 :
aattcgcagct gctt aacgaaagt caaatt at cggt accttt gagct gcagggt
ccctcg




25861
cct gacgaaaagt ccgcggcet ccggggt t gaaact cact ccggggct gt ggacg
tcgget 25921
taccttcgcaaatttgtacct gaggact accacgccca. cgagattaggttcta
cgaag4 25981 -~ 80
ccgcccgccaaat gcggagcettaccgect gecgt catt acccagggccacatt ct
t 26041 ggeCabt geaagccat caac- gas
gcccgccaagagtttct gct acgaaagggacggggg 26101
Panﬁtottmsmwm&i&mm&gaﬁgﬁmogﬁwz 186, 280-285)
ccccgccgccgcagccc 26161 :
(The Eﬁgébﬁ@ggﬁdﬁwﬁﬂg@b?@&caggatggcacccaaaaagaagctgca
gct 26221
gccgccgceccacccacggacgaggaggaat act gggacagt caggcagaggagg
t 26281 c8agaSha c gat B aega c ga8gt
%{%g%ggaactttaicctagagcg%tcaggagag:ttgccggccgc%tggtggtgggcﬁcctggcg J¢ 9259
2352 0 agBitgiccPASeSRISAGEG e At S8 aas@idgCCCt cgcecggc

ca 26401
%%g G HRCIRRE gt IcE BerlresaCltparatralaRasmRe R gAREREIB3e agg cgccge e
Pangptetadigdiilatoactgtcgotgeancetatgeaccecgeacegetceotggtttge
ttcgcc acccaacc ta at ggacaccact ggaw
ég gﬂ‘gggqgg%ﬁ cctttgagctgcagg cecteg

25861 wg%%w@gmgmm@egﬁg&mﬁgegﬁccgct ratg
gcgcgg
mﬁﬁmgmgggggﬁkacatctcctt

2598 Mt&g&mm@m@&dﬁmmm cctgcatta

ctacc 1

26041 BRBLRIDALLRELEHOAGIARISIESAEEAAALAACATCAY
cggcca 26761 .

Agitegaceeramads _ gh fidcBcte ?@@gaaat CCa
cagcgg (SEQ ID No ) The™T Its presen ed in Fig.
28461c bratagragncgeaegcrpizetsiagat ggoacveaaatdzasgotgbipei ndi vi dual

%%ﬂlng&g Q?%%Q%gﬁaaé é%%‘%%g& ag?hf A es%t on of

PR eqragrepeser gaaY gussnegictszgaBagectaprigagsagetiigigge t UNDI

zﬁé’ﬂkf"fﬁ?”%ﬁ%“pr A RN

@Qlew%zgwsmmwwm@mwmmg@mn icle

25@61(% SgHEéW&E égfmcg&g %%@gtaﬂﬁ i nf ect ed
th the E1/E3-delete adenOV|éﬁ% B-1 and

1@a&%$%%a§%°m@éw@wg@mngegg 50
25531/ QadeRR e sequence
he cé%ﬁg&é&ﬂﬁm*étﬁéé ?%y%%r YB-1 and

codlng for ['ular TransCri ption

CoERfpticiatacsateqcggostegpriRcasFRiticEctgRatiacgaceg | (YB-1). In
|
zmoie&atb@wagaéddﬁh C&B@cg{& &He cygc?%%gecg?{ %(Jﬁg es as

ﬂ%a ue formng unit after ei t her

2% AN R ER AT Y

remai ning cell |ayer was |solated 2 and 5 days,
ively, post infectionem The intracellular

(%§i$§§$%§§mere rel eased by 3 cycles of

thawi ng/ freezing. The particle number was

D

The results presented in Fig. 24 confirm in an impressive manner that the individual promoter

fragments which- contain different E2-late/Y-boxes, are suitable for the expression of

therapeutic transgenes in YB-1 nucleus-positive tumor cells and may thus be used as

promoters in the meaning of the present invention.



anal ysed using the plaque assay on 293 cells. The
result is in depicted in Fig. 25, whereby the solid
bars indicate the intracellular remaining vira
particles, whereas the cross-striped bars represent
the rel eased, extracellular 8lral particles. The
result depicted in Fig. 25 confirns that AdYB-1, as a
whol e, produces nore pfu than Ad312 and rel eases nore
particles. After 5 days the AdYB-1 infected cells
Exathplanby EffenoBYBayéxppéesiséd By abtesitirds@Rpartible GoRAgeast tO
Ad') 12-infected cells. The features of the invention
di scl osed in the preceding specification, the clains

Hurdén H@c%saﬁ%n{ahﬁlls f(UQ@S?%eFeaﬂlf&%dﬂ'wﬁtH Ghy Eﬂ)ﬂ%l Lde (Tté'ds a8l L'lral vector

as in any ‘c mbi nati on n‘portant to the realisati o
Ad¥B-1 Wdﬂ\?éﬂlﬂ}f bﬂfvlmgﬁElztSielﬁmdl aUan ¥t adishefit/sell. 3_R1YB-1 contains in

. j e ing a first.protej
e e Ll L —
the pif-boeibinddupdpreir-d (rBM R I, ondér @ etvduade ﬂ%CﬂiMS@b@tv@aﬂ partlcles as

g A 5 S5y OaBE S0 ke e o

the (‘rﬁﬁﬁlﬂﬁigeééllsgb?eﬂ Rab h%laﬁ:@@ bhd st dﬁ’fs tr@s'p@ctlv%lya o5t infBRtionem. The

rotein erably an El B55kd fern. Adenovi rus
mtr%r@blbkaapﬁgclp@welearpmspd byRagyataseaf |tlyeﬁng/ﬁeqzmg Tihh @aftickestumber was
ol S pRl spreferably an Edorf6
ana rC)éﬁék P ﬂﬁgégdpéﬁ%%%%@ordlng to any of clainms 1 to
characterlsed in that the first proteln s a

0 n er , prefer
Thegﬁ%@%ﬁ i i Bskery Seiond Bignagh B BirehcDblat remaining
virab. paAittRes0 Witerhs AB6 OdrBlistigriped BaYY Rbresémdi B rbleh§d4 extracellular viral
characterised in that the E1A protein is an ELA12S
©tein. 6. Adenovirus, preferably an adenovirus
according to any of claims 1 to 5, characterised in
that the adenovirus conprises at |east one nucleic
Thegreput derictad) i bie. 25 proofiBnnthahiAstYB-4, asemdoie grédduses tioes pfu than
[ B of ei.n
ACOSHS, SRR Bkichs "AREP b S0P wiAaRBEl Bt naufery show
cytdapathicefifdct (CTPE)fin aorprasmtﬁaﬂlﬂhhﬁbted selti;L fferent fromthe
pronoter controlling the expression of the protein in
a W | dtype adenovirus. 7. Adenovirus according to

TheCtb&0i¥s 6f the hivfeatbLlik68diin ﬂk"iﬂ&ceﬁﬁ@ spdcifi@@oh, tBOBlaims as well as the

protein is an
figures can both individually as well as in any combination be important to the realisation of

the invention in its various embodiments.



E 1 B protein, preferably an E 1 B55kD protein. 8.
Adenovirus according to claim6 or 7, characterised in
that the at | east one protein is an E4 protein,
preferably an Ed4orf6 protein. 9. Adenovirus according
to any of clainms 6 to 8, chagacterised in that the at
| east one proteinis an E 1 A protein, preferably an
E 1 A 12S protein. 83 10. Adenovirus according to any
of claims 6 to 9, characterised in that the at | east
one protein is a conbinatieamsf EIB protein and E4
protein, preferably a conbination of EIB55kD protein
and E4orf6 protein. 11. Adenovirus according to any of
1. cl AderovanisexPresgi@sa ficdt erotsmowhinh-ishselectedefrah theegrotip ooraprising an
rotein is conpi nati on of El rotein.and ELA
E1Epiicin And Ap FACPIRISHS) PLIOE S FERICOROBHT “EICBSS GPISRied figm the group
comPRidinERAEIA-poiei N. 12. Adenovirus according to any of
clains 6 to 9, characterised in that the at |east one
protein is a conbination of E4 protein and El A
pr L Dyi Rl [ ' f: r [N
2 BB S B e T M R BT is on E1B
protaimy peferablpamE1B5§lal @pteghar act eri sed in that the at
| east one protein is a conbination of E 1 B protein,
E4 protein and E 1 A protein, preferably a
3. corrieRatihBnadebrdingl tdBchihkD gHaedctirRed b alidt Ghpridbepidtaands an E4
E. 1 A 12S protein. 14. Adenovirus according to any of
proteng prefergply gn £40rfR BEfieiRt eri sed in that the expression
of the E1B protein is controlled by a pronoter,
whereby the pronoter is selected fromthe group
4. conplengyin aceprdingdp ey ¢f daiprsontotde clearaaserisad irsihatiht ifigst protein is a
£ Ol ' Je- ific.pr S I << .
confiBiiSh 3 P15 AOTHERE0 B i PR ¢ poPEh 8 GOBHHsSiD provein
anddderfé\pratein. pronoter is different fromthe E 1 B
pronoter. 15. Adenovirus according to any of clains 6
to 14, characterised in that the expression of the E4
5. Pr A®@nbving #e6rdingltb @dy BY clainy DeD4 &dharavlReise@biy thit@he E1A protein is
ronpter is selected fromthe group conprising
an R WIS EMEEI f i ¢ promoters, organ-specific pronoters,
ti ssue-specific pronoters, heterol ogous pronoters and
adenoviral pronoters, whereby the adenoviral pronoter
6. i s AdtinpYisuseprefdratdynan aderwinps ecrording tol@y ofddsimwilrtgs, characterised
in t%%tg%?e{éigg?\é%sﬁc@%@?gflgtp?e%%%g%er \_rlx\@c“:féig 0¥%id OSiRP ROV 'idtein which is
selected from the group comprising E1B proteins, E4 proteins and E1A proteins, whereby the

at least one protein is under the control of a promoter which is different from the promoter

controlling the expression of the protein in a wildtype adenovirus.

7. Adenovirus according to claim 6, characterised in that the at least one protein is an

E1B protein, preferably an E1B55kD protein.

8. Adenovirus according to claim 6 or 7, characterised in that the at least one protein is

an E4 protein, preferably an E4orf6 protein.

9. Adenovirus according to any of claims 6 to 8, characterised in that the at least one

protein is an E1A protein, preferably an E1A12S protein.



17. Adenovirus according to any of clainms 6 to 16,
characterised in that the expression of the ELA
protein is controlled by a pronoter, whereby the
pronoter is selected fromthe group conprising
tunor-specific pronoters, omBgan-specific pronoters,
ti ssue-specific pronoters, 84 heterologous pronoters
and adenoviral pronoters, whereby the adenovira
10. pr Afgoaus accogling & amy of Flgims AOE. Fhavagienspgtiathatithe at least one
VI r @ t 1
pro PP o, Rk S o) L P BriPeli e gqbination of
E1B&3d posiimandE4arffepleln.protein is YB-1 control | ed or
can be regulated by YB-I. 19. Adenovirus according to
any of clains 14 to 18, characterised in that the
. prageioirus aaiokding lto gy bheladxpoas s, ehaattetifed 1EJIHat the at least one

praotein is the adenoviral E2 |ate pronoter
prot%éﬁ(gqurﬁgln%t&f)op IE’*& p@t%ﬁyanngM ARy Rrgfeg@@ly a combination of
E1B951§5? ki hREH1 A MY PRteid he E4 protein, preferably the
Edort6 protein, and the EIB protein, preferably the
El B55kd protein, are under the control of the sanme or
a QMR agc%%igé 10 %ﬁ of\gﬁﬂgy 15 "% cBQr%Iit% 1&% é R4} the at least one
* adenovi rus “accor I'ng 18 any of clai 10
protﬂhl&lsr acombinstsh of B4 pratin tahé Fddeprotein, peefprablyi deembiBation of E4orf6
t.he ygﬁ%? t hrough at | east one adenoviral protein or
Protgip 3 %f%ﬁ#%?on of YB-1 in the nucleus is nediated
through at |east one adenoviral protein, whereby
preferably the adenoviral protein is different fromE
13, AAdQ@VImaeﬁwdmaéo apy @f slaaps 9 tack &h@lﬁaﬁfgrlf%i iarthatghe at least one
ir
proudh TR ortfp P SEOLAr b Brli0, ol 1 L URORN, HSferably 2
combimagen er%l BidePprotend, Egordd Blromelm and Fball 28 proteithe
provi sion of YB-1 for adenoviral replication through
at | east one adenoviral protein, whereby preferably
14. t hadettemnay aécdkdipg €3 fiynofl Gaiths fef t©rigntharackdrised M thaBthe expression of
enovi.r us aCC@%gi to cl ai % r 22, chara&%erlse
the £ 1 pioiin {59nHg Tontﬂ"‘&ft herepy the prammatsr isselsptegtAiont ghe group
comﬁﬂﬁn?kﬁ%&kﬁecfﬁ% {)Iﬁﬂﬁ)‘&qy | frgdn-spcafce f)ﬁ)%o\ferﬁ,‘c ﬁ%’hg—'sﬂ&lﬁ@ promoters,
cl ai'nms , Ccharacterised in that
hetemmoels cpra@p@r&)fand rrdlependrsbaTPmSterso nipharetys tha aﬂwytralon@moter is
I ve adenoviral reg ion, t:l
dﬁﬂa%R?ﬁ%g ?ﬁgéﬁgg?%%ﬁls sel ected fromthe group
' conpr|3|ng t he EI region, the E3 region, the E4

15. r e ogqvﬁlgl(sjegc%e t | ongf ther eé)té)r]] glaar?Aﬁeer?sggtm tf-ﬁrethe expression of
the Eﬁgtcﬁéln |1§cddﬁ1©llEd bl ngr&lﬁoter, whereby the promoter is selected from the group
comprising tumor-specific promoters, organ-specific promoters, tissue-specific promoters,
heterologous promoters and adenoviral promoters, whereby the adenoviral promoter is

different from the E4 promoter.

16.  Adenovirus according to claims 14 or 15, whereby the adenoviral promoter is the E1A
promoter.
17.  Adenovirus according to any of claims 6 to 16, characterised in that the expression of

the E1A protein is controlled by a promoter, whereby the promoter is selected from the group

comprising tumor-specific promoters, organ-specific promoters, tissue-specific promoters,



85 26. Adenovirus according to claim24 or 25,
characterised in that the region is the E3 region
27. Adenovirus according to any of clainms 24 to 26,
characterised in that the region is the E4 region
28. Adenovirus according togny of clainms 24 to 27,
characterised in that the region conprises the El
region, the E3 region and the E4 region. 29. , _
hetepqlegeydi Rramotepy éndradsnyviseh RIAWAYS: r vBergx dhadiadepovigalg pyomoter is
diffént Hod| 8 El Al RogBtercharacterised in that the
adenovirus conprises at | east one expression cassette,
wher eby the expression cassette conprises at | east
on rQn r nucl ei ¢ .aci.d coding for .an .
18 CORGBRTED SodRiderto MEeR TS e Bo MR in 2 gt o gromorer
contedililty the Bxpesdi@i of, thoE A ef@binyis 8- Ecdntibied br ghteatgulatddby YB-1.
Adenovi rus according to claim?29, characterised in
that the pronoter is different from the E1 B
19. Pr ARBARirus ddeor®AGOEnY W A6/ 14! 1301 §, @h&radtbiedn that the promoter
characterised in that the pronoter i's sel ected from
contrqlling)the gppresnpt oigha 51 A prpeing ptheiaiprovineblpd tage promoter.
organ-specific pronoters, tissue-specific pronoters,
het er ol ogous pronoters and adenoviral pronoters,
20. whadeiyyituk ecgurdmptterany of chhirh§ értento, thamtérved ln thaBthe E4 protein,

prefgtrﬁglgﬁ eieﬁ%orfg Prg@egr(iggg IH'%:?EZ@ 8{0?%@&??%}/@%;@8 %ﬂ%gg(dtp%ot%gz are under
the GRAGBON thel San§OSHY don@fordprol@@i! one expression cassette,

wher eby the expression cassette conprises at |east.

one pronoter and a nucleic acid coding for an o
21. 2daRENdiRL, RERDI an MIRSRRY actN8ind4E RV @imRN1 Qb 8b Nehbhicterised
~an E4 protein, preferably an E4orT6 protein. 33.
in thatithe @dénaysrus prayidts PB-1 én Bleaivgled? throughr 24 d¢ast drg @denayiral protein or

: I t [ s di nt. ronpter.. :

thae Bt SRR 3 gk RNl Wb o B RY i provein,
whetdbgtprdflrablyrtberadeaovirs psatiads didfefanofromtBieA.gr oup

conprising tunor-specific pronoters, organ-specific

pronoters, tissue-specific pronoters, heterol ogous

22. Pr oeh@ifus 2P fRga a¥dordihg B QAP L cRimyvIab @b% chdifoterised in that the
adenovi r al épronDters are different fromthe E4

adengvpprevidegd B-bdor aderayirel replication dhrarghyatilenskone aggnoviral protein or

medfi& 8 1;g'gviglgn 3 yBhafaclerdwad r(j:ﬂ'l]icatli@{ thtra.%hpa[t qBRt She ia?ienoviral
the E1 A pronoter.

protein, whereby preferably the adenoviral protein is different from E1A.

23. Adenovirus according to claim 21 or 22, characterised in that the adenoviral protein is

a complex of E4orf6 and E1B55kd.

24.  Adenovirus, preferably according to any of claims 1 to 23, characterised in that the
nucleic acid of the adenovirus comprises at least one functionally inactive adenoviral region,
whereby the region is selected from the group comprising the E1 region, the E3 region, the E4

region and combinations thereof.

25.  Adenovirus according to claim 24, characterised in that the region is the E1 region.



36. Adenovirus, preferably according to any of clains
1 to 35, -characterised in that the adenovirus
conprises at | east one expression cassette, whereby
the expression cassette conprises at |east one
pronoter. and a nucleic acid &oding for an adenoviral
protein, whereby the adenoviral proteinis an E1 A
protein, preferably an E 1 A 12S protein. 37.
26. AdAMISUPYITHS %eerngi fglae & &F rAd3Gharagierissd tiathatetlie jrpgion is the E3
regibffat the promoter is different from the E1 A
pronoter. 38. Adenovirus according to claim37,
characterised in that the promoter is selected from
th u tu mf rono
27 or g‘ad% §v6§18 chB orm ye(r’fgqau Pssu8 peﬁg r?aecflseé Fhiigt B gegion is the
E4 fegioar ol ogous pronoters and adenOV|raI pronoters. 39.
"~ Adenovirus according to any of clains 1 to 38,
characterised in that the adenovirus conprises a
28. nu@l(féh&vlﬁﬁ' & cotthigr @b¥nyt Be c[Ht'ﬁiE ©i4C10287, dclﬁpéé?c%sécp n Yﬁ't khe region
. Adenovi rus accordlng to claim 39, characterised in
Comtphlafts th\B1 pagitrethe Biciegionaud g EdregiovB- 1 i s under t he
control of a pronoter, whereby the pronoter is
preferably the E2 |late pronoter. 41. Adenovirus
29. ac datedovigist preferablynarBleaovidl, accérdingad eny sfdains 1tthas, ¢Haﬁxcterlsed
uq%ei acid codin fqr YB-1 is under the cqntro
BRI MBS c deast GG cupreru Besietre JURERENL I fppression

cass\éﬁe torfipriek @t legd onk ?ﬁd?ﬁ"&&ﬂ Rl ¥ nuddic a6ldQB@METHSan adenoviral protein,
according to any clains 35 to 41, characterised in

wherehytthe pdenpyjegl @rcéelaes an E dbaraiginsrseferaBlyian s BiipkD pypteie
expression cassette conprising a nucleic acid coding
for an EI1A protein, preferably a nucleic acid coding
30. f orAdgnoEA RS r@ingtie flaim 23, chadwstrosed wsthatcbo pinmgertie different from
the E %p“)(ﬁ characterised in that the nucleic acid
coding or the E1A protein is separated fromthe
nuclelc acid coding for YB-1 through an | RES sequence.

Adenovi r us a cor_di to any.of clains 29 t
31 34 AGRAYIRB RN EEE o ArRaD: iR thaCia Prormden selgpied from
the téi‘&lpEéorﬁf)ﬁ’il% RumBY-§pe6iifid Dpro rdofgs, EG@hf-SpeRIiRt Efdi‘notél'@dt&ﬁ@ specific
nucleic acid coding for the EIB protein, preferably

promﬁ@rsem%wegwopr@mterara@dceﬁwawrﬁédprpmoafms ewbweb,ss.tbm promoter is

diffER35583th he EMD erPreferably the two coding sequences
! are separE%tedElro ough an | RES sequence. 45. Adenovirus

according to claim44, characterised in that the

pro ter. of the expressio cas te is t ed
32. ég:%lngﬂgs \"?gfi}‘ilbz}' ﬁﬁcqr%% Eo gBE é}?fcfaémi)rl fhs)ﬁ garacterxseg 1n that the
adeﬁk!i\@ralﬁ Spgeiséd at 1@E0BhE exPresdibs VdSsefewhéreby RhORPpRESon cassette
het er ol ogous pronoters and adenoviral pronpters,
comprises at least one promoter and a nucleic acid coding for an adenov1ral protein, whereby

the adenoviral protein is an E4 protein, preferably an E4orf6 protein.

33.  Adenovirus according to claim 32, characterised in that the promoter is different from

the E4 promoter.

34. Adenovirus according to claim 33, characterised in that the promoter is selected from
the group comprising tumor-specific promoters, organ-specific promoters, tissue-specific
promoters, heterologous promoters and adenoviral promoters, whereby the adenoviral

promoters are different from the E4 promoter.



wher eby the adenoviral pronoters are different from
the E4 pronoter and different fromthe El B pronoter
preferably different fromthe wldtype E4 pronoter and
different fromthe wldtype ELB pronoter. 46.
Adenovirus according to any 8f clains | to 45,
characterised in that the adenovirus <conprises an
expressi on cassette conprising a pronoter and
a. nucl ei c aci d sequence, whereby the nucleic acid
35. SCRURRGEUS ScRRAIRE t& tny HOALIMED PIO0MD cEABREHRUNS that the promoter is
aptaners, ribozynes, =~ aptazynes, antisense nol ecul es
the B peinR. 47. Adenovirus according to any of clains |
to 45, characterised in that the adenovirus conprises
an expression.cassette conprising a pronoter and a
36. nu@ddenaviass, ptefedplie acwrding eo ey of thennliab Si5¢c charaderised in that the
desquence i.s a cggigg nucl ei c acid mheFeb¥ Ege nucl ei c
adenoViiys CORRESEpt [Fast BPe SEPESIR SASFLS SBPEEL ARG FERTIRD cassette
com@Fifisit GBIy ProtBoteLitd £8Scleip @t REMing d6iSan AeQbHLADProtein, whereby
anti cal i nes,  anti bodi es and_ anti body fragnents. 48.
the adeapdial piptein iscdrkdi A profan.arsiesplycand ikl 28 nreteys
characterised in that the adenovirus conprises an
expression cassette, whereby the expression cassette
37. corpiensasis acqrdng teclapmd6 acharagterie¢dcingbatdhe prpoeneras different from
theg?&rqg%nghe nucl eic acid sequence is selected fromthe
GFP™C8npri si ng apopt osi s i nduci ng genes, prodrug
genes, protease inhibitors, tunor suppressor genes,
cytoki nes and angi ogenesi_s inhibjtors. 49. Adenovjrus
38. ac AR HEIS BECATE &F C@rra%dfﬂt%er%? incthat the PEAErisisplected from
the %P&Ip EORpRAGSN QWhéiUspetiSic AprofR RS DA B AN pRHRNPMInidists, BBue-specific
denovi rus according to any of clains 1 to 49,
prompigrsabeterologees prampieas andrsdeneidisbpiomeders.s  an adenovi rus
mutant. 88 51. Adenovirus according to any of clains
| to 50, characterised in that the adenovirus is
39. r eAdecatirwracdeflingiteriny d2laimddntovi§; wbaractensedi inghatghe adenovirus

claimbl, .characterised in.that the_.a virus is

conpriSee Bl Sefy Mg nidibit aft eSS A TR
deregul ated YB-1 or having YB- | in the nucleus. 53.
Adenovirus according to claim52, characterised.in, .

40.¢ K a%depﬂ@r%eqcpgrd@(gntpaqlﬂny@,1ck'1aﬁ1cteﬁéed Rutbek e nucleic acid coding for

yBIINdeRpfed et co‘ﬁfrot be acﬁblno&Y,Clvﬁereg}Athe'\{B&%{rﬁitéf i§$iré*eﬁ9ﬁ“ tR8 E2 late
for an adenovirus according to any of clainms 1 to 53.

promster.Repl i cati on system conprising a nucleic acid
according to claim54 and a nucleic acid

41.  Adenovirus according to claim 39 or 40, characterised in that the nucleic acid coding
for YB-1 is under the control of a promoter, whereby the promoter is YB-1 dependent and

YB-1 controlled, respectively.

42. Adenovirus according to any of claims 35 to 41, characterised in that the nucleic acid
coding for YB-1 is part of the expression cassette comprising a nucleic acid coding for an

E1A protein, preferably a nucleic acid coding for an E1A12S protein.

43. Adenovirus according to claim 42, characterised in that the nucleic acid coding for the

E1A protein is separated from the nucleic acid coding for YB-1 through an IRES sequence.



of a hel per virus, whereby the nucleic acid of the
hel per virus conprises one or nore of the expression
cassettes of the adenovirus according to any of.clains
1 to 53. 56. Replication systemaccording to claimb55,
characterised in that the addnovirus or the nucleic
acid coding therefor .is | acking the expression _
cassette conprised by the helper virus. 57. Vector o
4. coMPPRYiTE a¢CORiBg & nyarf daigs ) 18idig chagactsrapdins thagthg /myeleic acid
codif} E@r%é @atﬂr%1x§¥§éf§%ly ape Eﬁgx'f@ Srdtbin 2404 @E nﬁ!:l@icrgéupéocﬁﬁo for the
% . Vector according to claim57, characterised
E1Bt hmem,hereffeahlbrthf: sEleB?SéQppE%gnonreve@tt@ned i 3N @mrtsswn cassette,
denovi cor I
whefSBi R R BORE S PEr RS Lo 3 IRES sfche
and/or a replication systen1accord|ng to cIa|n155 or-
nd/ or a vector acco tqQ cl.aim57 or -
5. CoResid Arohie o1 B 6 M ER AP B G WOl e T oression
cass6t®d lis kflede® ok RS 'g‘r’o@ﬁ%mpﬁ&ﬁ% Q‘ﬁﬁ‘@l‘-Ypecﬁﬁ ARG rs C Bldan-specific
nore preferably a mammalian cell. Cel | accord F
Promesers| AiSsHeEDeCiip ApTamoters, sl@derpwgph%mrqm@emmﬁaladmvere |promoters,

whel'e%g & ?clelno%ﬁll E)%rﬁgtersf @ mf%e.l?gnt gﬁt C@ﬁg té}ganﬁ %1{f§reﬁ’tf from the
| oat s,

ElmalOBEJSB,I' pldffgahly cchiﬁfereranﬁiomuharwdmypegﬁ4 pB&mote? and different from the
referably a mammal organi sm conprising an
““mgﬁgﬁg§'nb585%cordlng to any of claims 1 to 53, a
nucl eic acid according to cl ai m 54, a'replication
system according to claimb55 or 56, a vecto

46. acééipréqvws tagco&fl,lyg d¢e 2py &f slaimy 10 &g cgzpragerés;m in that the adenovirus
comPRERH ieRftedsforPti¥sedb coﬁbﬂélg? a PPorh@eland MR IELNd BGuence, whereby

organismis preferably -sefected fromthe group
the moelpici arihgeanepes is rsalested giivmethe pgngup qompsisinghamgmers, ribozymes,
I SES. s and cats. 63. Use of an
apt aﬁe%soamfs%gstegg%grg& a‘iﬁtsgﬂg% of claimse 1 to 53, a
nucl eic acid accordlng to claim54, a replication

sy tem according to cl 55 qr 5 vect or ac
47. T L NP GRS arcaie S by P aleims @ e cRarkSEard A ghatgng Agenovirus
com@ﬁs&laalerzrﬁsre&%rt éus§elte cbMpriiephiptdhbtenandlia mieleddRNOYdqubiSee, whereby
preferably for in vitro replication of an adenovir.us.

the gucleigiagidofeaypncsdes forading na‘él%r%ﬁdqgwlﬁeéebdnghedfuctqwa?ﬁé cpdes for a
molEchleG:évhJc‘?h RUEd&it&d ok tﬁ&%f‘l&%‘ B&nﬁr@sm%pg%ﬁﬁoe?ﬂg%l?pgatldes, proteins,

replication system accor to clal

anticabipep pnidhwdms dndgntiwdadspgmbnisl ai ns 57 or 58, or a cell
according to any of clains 59 to 61 for the '
manuf acture of an adenovirus, preferably for in vitro

48. madeActits acodrdimg taden@fictdids 160. 4 sharaéteAsedadanavthé denovirus

- according to any of cLalnB 1 to 53, a nucleic acid

COMPRSESIAFiENEresson cassette whereby the expression cassette comprises a promoter and a
nucleic acid sequence, whereby the nucleic acid sequence is selected from the group
comprising apoptosis inducing genes, prodrug genes, protease inhibitors, tumor suppressor

genes, cytokines and angiogenesis inhibitors.

49.  Adenovirus according to any of claims 1 to 48, characterised in that the adenovirus is a

recombinant adenovirus.

50. Adenovirus according to any of claims 1 to 49, characterised in that the adenovirus is

an adenovirus mutant.



~claimb54, a replication systemaccording to claim55
or 56, a vector according to any of clains 57 or 58,
or a cell according to any of clains 59 to 61 for the
expression of genes, preferably of genes which

pronote cell lysis, preferabgg cell |ysis during
adenoviral replication, and/or are pronoting
adenoviral nediated cell lysis. . 66. Use of an

adenovirus according to any of clains 1 to 53, a
51. nu%a%h&vlﬁﬁ'agccﬁ'ﬁ g'&&' of aagxgg ?'td‘rg(g%hargctgﬁ 1S%at% denovirus is
system according-t a|n1 a vVec or accordﬁ
replicatiangefmlent| ai s 57 or 58, or a cell according to any
of clains 59 to 61 for the nmanufacture of a
medi canent. 67. Use according to any of clains 63 to

52. 66 AdehaviagtReorang thldiRas1, Ichgra6elised in ki B addiBvirus is capable of
adenovirus replicates, has_ YB-1 in its_ nucl eus,

replisadngpinggsfly comprisimg deregulateds YRk pebayingn¥Bgeln desucless. t he
cell cycle. 68. Use according to any of clains 63 to
66, characterised in that the cell in which the
53. ad e&d@ub‘rius acepHingat eljm S@npharsasrisgd e gut deadllyBoritaind0B-1 in the
cl ai m 66, characterised in that

nuct3 S m ng n Orﬁg'l ncgllt Ocle
Fhe e E the treatnent of tunor

dlseases 70. Use accordlng to claim 69, characterised

ft thgﬁgf %)dls ase is selected fromthe g@oup

.#BP%W@ % 5 AR agino¥idsaccordingtarany eheaigrs lfosdases
and tunors. Use according to claim 70,

charaqteylsed in that the tunors are selected fromthe
55. gr digplicationysh sten sgmpusing 2 nuelgicsasid atconding tgekaim S&rmild a nucleic acid
L.gn: 7 n ny. of clains
of a?i;‘ewfg erh%:(g%(%%blyl téee {lﬁglc%%%tog% glefgsli glé‘%secorgn T & ?ne chr more of the
exptession cdseates nfjthe ali¢®virayvac¥ididg forany o€ claimy E10s53.
preferably have YB-1 in the nucl eus independent of
the cell cycle. 73. Use according to any of clains 69

56. t 0 R@llcﬁi@ﬁrﬁﬁbxﬁfdcs&rdmgrto tehiah #9, ch@agtrisad pRkHat @e ddRBovirus or the
formng_the tunor conprises deregul ated YB-1.

| s
““C*?k? acis o iR BFGIAT g lpekinghihe SKPrepHPThEasEdtercgmpnsed by the helper virus.
characterised in that at |east a part of the cells
formng the tunor are Rb positive or Rb negative. 75.
57. Us &/ egtos otlipRiging ¢ rueieio feid | agiording ot ariii3d4 afvderaz replicstéeh system

accrﬁn%qghgﬁéf&8§§%5q Rart of the cells formng the

& AT esrst ance, preferably a multiple
resi stance agai nst pharnaceutlcally active agents.

58. t ﬁ qgg)g Iag%:oc ég itqn at oﬁi |c?| 6m1:tgr51§eg§1p glaéﬁxgg(gcl:tgre 1(3 ahgxgrgsasgon vector.

59. Cell comprising an adenovirus according to any of claims 1 to 53 and/or a nucleic acid
according to claim 54 and/or a replication system according to claim 55 or 56 and/or a vector

- according to claim 57 or 58.

60.  Cell according to claim 59, characterised in that the cell is a eucaryotic cell, preferably

an animal cell, more preferably a mammalian cell.

61. Cell according to claim 60, characterised in that the mammalian cell is a cell selected
from the group comprising cells of mice, rats, guinea pigs, pigs, sheep, goats, cattle, horses,

dogs, cats and human beings.



77. Use according to any of clains 75 or 76,

characterised in that the resistance is against

anti-tunor agents, preferably cytostatics, and/or that

the resistance is caused by irradiation. 77. Use

according to any of clains 68 to 76, characterised in

that the patient for which the nedicanent is

i nt ended, conprises a plurality of cells, whereby the

cells are cells as described in any of clainms 72 to

76.
62. ch aOr g%lser{r'njls@'e%%%r Qh’lg.g‘l % s, c&lnﬁhgfﬁ% grgﬁée%gg%us e%ccordmc to any
of di@mstl tns3 faintdigc apidaerqcaxdmg tccalalny S4ct iredicag@nsyst&d according to

.79 -LB accordin o any of clains_68 77, .
claifiss g8 56t SR e Prasd el et of 2F of ifefiasgutiog to any of
claltn@ gethrer, whekdbyahd orighiiem i PRIETEIOG lé&lle@cédl fr)ématﬁ& bMRp @8@BEising mice,

IS |ntended therefor. 80. Use accaording to cFa|n17

ratso%ﬂlw Pigth RIESHET, gealsicattienberseshdogs and sats.
pharmaceutically active agent is selected fromthe
group conprising cytokines, netalloproteinase
63. | ntissiaf @ngdenyirgs eeponding g0 anmpf)cltamm tQZ§1 astaddic s¢id according to
c1a1§y5r4o%sé;>ef glétéog?sggterlnna?%grg%or 3 C a| rré Sg,g'y I719c:horc*i)mé ?o any of claims
57 ahs8,amtecéls ed:orchng hatny o€ chals GANBNG1,ifer re’pdﬂitmnséfgixﬁﬁidenovirus,
ripr, during or after irradiation. 82. Use accor i ng
prefgﬁ‘lb& for 1 o g?ﬂ%ﬁ?téﬁf‘t‘g{af‘%ﬁ‘qvﬁ“? ‘hat the radiation is
adm ni stered for the purpose of treating a tunor. 83.
Use according to any of clains 69 to 82, characterised
64. n Yssat antadenqyass agsiording to pppanf slaims bths3,ta eiled a¢1§ according to
clai uﬁ’] g?ﬁ)htcgtlcﬁl §'§@§1Lﬁrc€0rdm§5 %pa}{m% or ggaas\lfgc?or a§c0§<% g' of claims
rom t He grou conprisi,ng I rradiafion, admni I St
57 of58pt @Stlhmcogil@d) ztry'mfrdlchms #0cto 634or tis enamtprue ngaﬂ adenovirus,
ref3ihbl ffor in v1{r uf Qi I'c]i rrlavcltuerI sed in that the
PresERsure™ S A SE eaa Ei% I DM 8ystenical ly. 85. Use
accordlng to any of the preceding clains,

| _ acterlsed in that the irr glatlon uses
- 65 35? Glenaydris eoording Q. pry ghflgimishio ahya pycleigipgid iaegprding to

claidSs4U g %lﬂcﬁh&ll@sﬂeﬁlea%t:&ﬁﬂfg t9t1alH %8 or 55“ a&%@&? Sccotfing Lttﬁﬁly of claims
of an adenovirfus according to any of clainms 1 to

57 qiudh ef & celbpegoriinoioding @f claime |5&tcn65ﬁor the expp¢ssioatof (gnnes preferably
t cl
of %Qé)éésaﬁgchgb?@fx%% %gll tl)% 8%1’%&? &h lésﬁs Fﬁﬁ'ﬂy e&&e%aw 4% ?%hca{] (% and/or

are pfonpitiag mdero9irglonGliatédeell lyeisman uf act ure of a rredl cane nt
for the treatnent of tunor diseases, characterised in
that the tunor disease is selected fromthe group

66. COIMPki cFfian hdbiRat atdddding to 6f LR Bto 9B flcleid Hﬂ@%@aordmg to
intestinal tunors, gall-bladder
claim 54, a replication system accordmg to claim 55 or 56, a vector accordmg to any of claims

57 or 58, or a cell according to any of claims 59 to 61 for the manufacture of a medicament.

67. Use according to any of claims 63 to 66, characterised in that the cell in which the
adenovirus replicates, has YB-1 in its nucleus, preferably has YB-1 in its nucleus independent

of the cell cycle.

68. Use according to any of claims 63 to 66, characterised in that the cell in which the

adenovirus replicates, comprises deregulated YB-1.



tunors, pancreas tunors, liver tunors, kidney tunors,
brain tunors, ovarian tunors, skin tunors, tunors of
cut aneous appendages, head and neck cancer, uterine
tunors, synovial tunors, |aryngeal tunors,
oesophageal tunors, |ingual ¢unors, prostate tunors,
preferably one 92 of the preceding tunor di seases
havi ng the characteristics as described in any of the
69. pr désedrenyding [ty Flasn 68 chatgsierisdd iarthat denoodicyseni echor theritgatment of
mndeQQ%EPf claims 1 to 53, a nucleic acid according to
aimb4, a replication systemaccording to claim55
a vector according to any of clains 57 or 58

or
ceI of , c 61 f.or
n@%eaaef%fh@g G i Bat shafierita R B BlndrliRs(iShelbelfd from the
gro@b SAREBIng Mblemabydisdases! ¢Hibér; SRR discasdgeraadmitdrsi S a
pronoter which is specific for the tunor for which

t he medi canent is used. 88. Pharmaceutical conposition

71. C Orfpsre a§é<ﬂ@m§“t‘? @1‘3&‘1‘? 9, ' CthI%CéFlg rlq g tﬁeQuﬁl%ys eﬁlg s&éc@émorxlr the group

, a ntcleic acid according to claimb
corrrmpinugcsahcil onnsykd.emlznewradd bgnigo twhas.m 55 or 56 a
vector according to any of clainms 57 or 58, or a cel
according to any of clainms 59 to 61 and optionally a -
72. phayseaaeesttiingad layly a€ cjrhabd @ Thrchhtierised in that at least one part of the

tumor forming cells have YB-1 in the nucleus, preferably have YB-1 in the nucleus

independent of the cell cycle.

73.  Use according to any of claims 69 to 72, characterised in that at least a part of the cells

forming the tumor comprises deregulated YB-1.

74. Use according to any of claims 69 to 73, characterised in that at least a part of the cells

forming the tumor are Rb positive or Rb negative. .

75.  Use according to any of claims 69 to 73, characterised in that at least a part of the cells
forming the tumor have a resistance, preferably a multiple resistance against pharmaceutically.

active agents.
76.  Use according to claim 75, characterised in that the resistance is a multiple resistance.

77. Use according to any of claims 75 or 76, characterised in that the resistance is against

anti-tumor agents, preferably cytostatics, and/or that the resistance is caused by irradiation.

77. Use according to any of claims 69 to 76, characterised in that the patient for which the
medicament is intended, comprises a plurality of cells, whereby the cells are cells as described

in any of claims 72 to 76.

78. Use according to any of claims 69 to 77, characterised in that the medicament

comprises at least one further pharmaceutically active agent.
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79.  Use according to any of claims 68 to 77, characterised in that the medicament is

administered together with a further pharmaceutically active agent or is intended therefor.

80.  Use according to claim 78 or 79, characterised in that the further pharmaceutically
active agent is selected from the group comprising cytokines, metalloproteinase inhibitors,

angiogenesis inhibitdrs, cytostatics, tyrosine kinase inhibitors and cell cycle inhibitors.

81. Use accc;rding to any of claims 69 to 77, characterised in that the medicament is

administered prior, during or after irradiation.

82.  Use according to claim 81, characterised in that the radiation is administered for the

purpose of treating a tumor.

83.  Use according to any of claims 69 to 82, characterised in that the cell or the organism
to be treated is subject to a measure, whereby the measure is selected from the group

comprising irradiation, administration of cytostatics and hyperthermia.

84.  Use according to any of claims 69 to 83, characterised in that the measure is applied

locally or systemically.

85. - Use according to any of the preceding claims, characterised in that the irradiation uses
high-energy radiation, preferably uses any irradiation as used ‘in the treatment of tumor

diseases.

86.  Use of an adenovirus according to any of claims 1 to 53, a nucleic acid according to
claim 54, a replication system according to claim 55 or 56, a vector according to any of claims
57 or 58, or a cell according to any of claims 59 to 61 for the manufacture of a medicament
for the treatment of tumor diseases, characterised in that the tumor disease 1s selected from the
group comprising breast tumors, bone tumors, gastric tumors, intestinal tumors, gall-bladder
tumors, pancreas tumors, liver tumors, kidney tumors, brain tumors, ovarian tumors, skin
tumors, tumors of cutaneous appendages, head and neck cancer, uterine tumors, synovial

tumors, laryngeal tumors, oesophageal tumors, lingual fumors, prostate tumors, preferably one
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of the preceding tumor-diseases having the characteristics as described in any of the preceding

claims.

87.  Use of an adenovirus according to any of claims 1 to 53, a nucleic acid according to
claim 54, a replication system according to claim 55 or 56, a vector according to any of claims
57 or 58, or a cell according to any of claims 59 to 61 for the manufacture of medicament for
the treatment of tumor diseases, whereby the tumor-specific promoter is a promoter which is

specific for the tumor for which the medicament is used.

88. Pharmaceutical composition comprising an adenovirus according to any of claims 1 to
53, a nucleic acid according to claim 54, a replication system according to claim 55 or 56, a
vector according to any of claims 57 or 58, or a cell according to any of claims 59 to 61 and

optionally a pharmaceutically acceptable carrier.



