1 New adenoviruses, nucleic acids coding therefor and their use The
invention is related to adenoviruses, nucleic acids coding therefor and use
thereof, in particular for the manufacture of a medicament for the
treatment of tumors. A number of therapeutic concepts are currently used
in the treatment of tumors. Apart from using surgery, chemotherapy and
radiotherapy are predominant. All these techniques are, however,
associated with considerable side effects. The use of replication selective
oncolytic Wses.REQvides farAneyyplatiorm ol e reatment,of tumors.
In connection therewith a selective intratumor replication of a viral agent is
initiated which results in virus replication, lysis of the infected tumor cell
and-spreadingof-thevirustoadjacent tumor ceits-As the reptication
capabilities of the virus is limited to tumor cells, normal tissue is spared _
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starting point for a complex regulatory mechanism (Zambetti, G.P. et al.,
FASEB S. 7, 855-865, 1993), which results, among others, in an efficient
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efficient in vivo replication and in order to provide an adenoviral replication

in vivo in Rh-negative/mutated cells only. These adenoviral systems

according to the prior art are based on El A in order to control in vivo

replication by means of the early E2 promoter (engl. E2 early promoter)

and free E2F (Dyson, N. Genes & Development, 12, 2245-2262, 1998).




A further form of tumorlytic adenoviral systems is based on the use of

selective promoters for specifically expressing the viral oncogene EIA

which provides for a selective replication in tumor cells (Rodriguez. R. et

al., Cancer Res. 57, 2559-2563, 1997). As described above, the selection

of a cellular background which is appropriate for the respective concept

underlying the mode of action is important for the various concepts of

adenoviral tumorlytic viruses. In other words, the various adenoviral
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invention to provide a means which is suitable to cause tumorlysis in
patients having tumor diseases which are resistant to cytostatics,

A fupdrtidatarlyfthose whichitraseral systtiniug besistance: oallyeRArabEeMoters for

derlying the present invention is rovide for an adenovirus whichis . .
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tumor cells (Rodriguez, R. et al., Cancer Res. 57, 2559-2563, 1997).

As described above, the selection of a cellular background which is appropriate for the
respective concept underlying the mode of action is important for the various concepts of
adenoviral tumorlytic viruses. In other words, the various adenoviral systems currently known
may only be used if distinct molecular biological prerequisites are realized. This limits the use

of such systems 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.




In a first aspect the problem underlying the invention is solved by an
adenovirus expressing a first protein which is selected from the group
comprising an EIB protein and an E4 protein, prior to a second protein
which is selected from the group comprising an El A-protein. In an
embodiment the first protein is an EIB protein, preferably an EI B55kd
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preferably an E4orf6 protein. In a preferred embodiment the first protein is
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Lett 17 390-394, 1997) and hyperthermia (Stein, U. et al., JBC 276, 28562-69, 2001). Further

studies confirmed that the nuclear localisation of YB-1 has an impact on one further ABC

transporter. This ABC transporter is referred to as MRP (engl. multidrug resistance-related

protein) and is involved in the formation of the so-called atypical non-P-glycoprotein

dependent multidrug resistance (Stein, U. et al., JBC 276, 28562-69, 2001).

The problem underlying the present invention is to provide a technical teaching and in
particular a means which allows to treat an organism, more particularly a human organism
and a group of patients, respectively, specifically with tumorlytically active agents. It is a
further problem underlying the present invention to provide a means which is suitable to
cause tumorlysis in patients having tumor diseases which are resistant to cytostatics,
particularly those which have a multidrug resistance. Finally, a problem underlying the

present invention is to provide for an adenovirus which is suitable for cell lysis.

In a first aspect the problem underlying the invention is solved by an adenovirus expressing a
first protein which is selected from the group comprising an E1B protein and an E4 protein,
prior to a second protein which is selected from the group comprising an E1A-protein.

In an embodiment the first protein is an E1B protein, preferably an E1B55kd protein.

In a further embodiment the first protein is an E4 protein, preferably an E4orf6 protein.

In a preferred embodiment the first protein 1s a combination of E1B protein and E4 protein,

preferably a combination of E1B55kD protein and E4orf6 protein.

In a preferred embodiment the E1A proteinis an E1A12S protein .




In an embodiment of the second aspect the at least one protein is an BIB
protein, preferably an EI.B55kD protein. In an embodiment of the second
aspect the at least one protein is an E4 protein, preferably an E4orf6
protein. In an embodiment of the secbnd aspect the at least one protein is
an EIA protein, preferably an EIAI2S protein. In a preferred embodiment of
the second aspect the at least one protein is a combination of E IB protein
and E4 protein, preferably a combination of EIB55kD protein and E4orf6
In a sprotéinspecathemobiimendofitne secomdEspect thieat e ast alvapnoteinvsereby
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protein and E IA I2S protein. In a préferred embodiment of the
the grapordnasise e ardeissohé proteinsisnd ddmiirritios. ofiRreproteirnalsgst one

protei'r:rliéﬁrc%eﬂ.ﬂe preferaly. a.eemRinatian of G4erGnrete nand EidZSntrolling the

protein. In an embodiment of the second aspect the at least one protein is
eXPTERSEBbIRATRSHER EIB PibtBIRC EIERRSiBHT and EI A protein, preferably a
combination of E1B55kD protein, E4orf6 protein and El Al 2S protein.

In an embodiment of the second aspect the adenovirus is an adenovirus according to the first

aspect of the present invention.

In an embodiment of the second aspect the at least one protein is an E1B protein, preferably

an E1B55kD protein.

In an embodiment of the second aspect the at least one protein is an E4 protein, preferably an

Edorf6 protein.

In an embodiment of the second aspect the at least one protein is an E1A protein, preferably

an E1A12S protein.

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

E1B protein and E4 protein, preferably a combination of E1B55kD protein and Edorf6

protein.

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 E1A12S 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 i1s a combination of E1B

protein, E4 protein and E1A protein, preferably a combination of E1B55kD protein, E4orf6
protein and E1A12S protein.




In an embodiment of the second aspect the expression of the FIB protein
is controlled by a promoter, 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 EI B
m anRfQMater. In anembodiment of the secand aspect t xpression of th
n R D R B it v -
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adenoviral promoters, whereby the adenoviral promoter is different from
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the adenoviral promoter is the E IA promoter. 17. Adenovirus according to
any of claims 6 to 16, characterised in that the e>§;ression of the EI A
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controlling the expression of the El A protein is YB-1 controlled or can be
regulated by YB-1. In a preferred embodiment of the second aspect the
16. prédioterisorazoiiidggie elrpreskion of thvehbtgbp tbteiddsaneaboemovinalsEz E1A
prOmlgj-ltt,e(;promoter. In an embodiment of the first and second aspect the E4
protein, preferably the E4orf6 protein, and the EIB protein, preferably the
EIB55kd protein, are under the control of the same or a common

17. Pramatsviln adhirdasresh g prafien Wnderlving thadnventon it eedion of

by an adenovirus, whereby the adenovirus provides YB-1 in the nucleus
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compiigiguintaonesiaid Hhsaugbrat ieash-9pe-ale PHARI ORI MREEERY promoters,
g{eferabl the adenoxiraci éaroteiq is different from EIf\ _ _
heterologous }%omoters and adenoviral promoters, whereby the adenoviral promoter is

different from the E1A promoter.

In a preferred embodiment of the second aspect the promoter controlling the expression of the

E1A protein is YB-1 controlled or can be regulated by YB-1.

In a preferred embodiment of the second aspect the promoter controlling the expression of the

E1A protein is the adenoviral E2 late promoter.

In an embodiment of the first and second aspect the E4 protein, preferably the Edorf6 protein,
and the E1B protein, preferably the E1B55kd protein, are under the control of the same or a

common proroter.

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.




In an embodiment of the third aspect, the adenovirus is an adenovirus
according to the first and/or second aspect of the present invention. In a
fourth aspect the problem underlying the invention is solved by an
adenovirus, whereby the adenovirussprovides YB-1 for adenovirai
replication through at least one adenoviral protein or mediates the

i an QISYSION 01 B:1 o1 sdepovialreplication trouah ateast gne adenoviel.,
otein, w ere Yy pre eraBFy he al enowrélrspro%eln IS &‘ﬁerenf?rom %b&

and/oawmmemrbﬁmmmas@@mt, the adenovirus us an adenovirus
according to the first and/or second and/or third aspect of the present
invention. In an embodiment of the third and the fourth aspect, the

In a fawdneviral Protsitbisma eetap eReOTE 4orEs ot 1 E RBSKdb i dfencsecvhereby
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the nucleic acid of the adenovirus comprises at least one functionally

proteiih LEtRIediien SVir B PEEIOR, WheRsbyierfegiiid senbicedamgrobae ghdegst one

adencRARKSING, RBEIILgier: g R reign thepFrdiggionaneheampinations
thereof. In an embodiment of the fifth aspect the region is the El region. In

an embodiment of the fifth aspect the region is the E3 region.
In an embodiment of the fourth aspect, the adenovirus us an adenovirus according to the first

and/or second and/or third aspect of the present invention.

In an embodiment of the third and the fourth aspect, the adenoviral protein is a complex of

E4orf6 and E1B55kd.

In a fifth aspect the problem underlying the invention is solved by an adenovirus, whereby 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.

In an embodiment of the fifth aspect the region is the E1 region.
In an embodiment of the fifth aspect the region is the E3 region.
In an embodiment of the fifth aspect the region is the E4 region.

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.




In an embodiment of the fifth aspect the region is the E4 region. 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 acienovirus7 whereby the adenovirus comprises
at least one expression cassette, whereby the expression cassette

comprises §tollg%sét g&lﬁlprom tt%re a(;&d a nucleic aci codmgifor an

In an”emBbodim aspec AACNOVITr 1S an .adenQvir; C mo t
acienoviral protein, wWhereby the adenoviral protein 1s an Ef“bf}cffgffﬁ to the first

and/quresferabipdnrELBES KD pfotein ard/ anféth beolicnehtheftheesixithy aspect the
adenovirus is an adenovirus according to the first and/or second and/or
third and/or fourth and/or fifth aspect of the present invention. In an
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promoter. In an embodiment of the sixth aspect the promoter is selected
from the group comprising tumor-specific promoters, organ-specific
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tumoRURNANY alrprameteseuhaiehidha arereatenisudifierant fiRptieElBeterologous
promoter. In a seventh aspect the problem underlying the invention is
promi 1y A HRHE VR UiereB) e adBh U TS Eonipries SHichsrotls E1B
promexgaression 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 E4 protein, preferably an E4orf6 protein.
In a seventh 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 E4 protein, preferably an E4orf6 protein.
In an embodiment of the seventh aspect the promoter is different from the E4 promoter.

In an embodiment of the seventh aspect 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.
In an embodiment of the seventh aspect the promoter is the E1A promoter.

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 an embodiment of the seventh aspect the promoter is different from the
E4 promoter. In an embodiment of the seventh aspect the promoter is
selected from the group comprising tumor-specific promoters,
organ-specific promoters, tissue-spexific promoters. heterologous
promoters and adenoviral promoters. whereby the adenoviral promoters
are different from the E4 promoter. In an embodiment of the eventh aspect
the promoter is the El A promoter. In an eighth aspect the problem
In an emdedyingtthé inveixion isrsolved byemctdencvirasdnherethy thwup comprising
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expression cassette comprises at least one promoter and a nucleic acid
promatexdiAgciedean adénoviralcprotein, whereby the adenoviral protein is an EIA
protein, preferably an EIAI2S protein. In an embodiment of the eighth
aspect, the adenovirus is an adenovirus according to the first and/or
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nucleigagdiades S54R-<dpecific promoters, tissue-specific promoters,
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In a preferred embodiment of the eighth aspect the nucleic acid coding for YB-1 is under the

control of a promoter, whereby the promoter is preferably the E2 late promoter.

In an embodiment of the eighth aspect 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.

In an embodiment of the eighth aspect 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.

In an embodiment of the eighth aspect the nucleic acid coding for the E1A protein is

separated from the nucleic acid coding for YB-1 through an IRES sequence.

In an embodiment of the sixth and/or seventh and/or eighth aspect the nucleic acid coding for
the E4 protein, preferably the E4orf6 protein, and the nucleic acid coding for the E1B protein,
preferably the E1B55kD protein, are contained in an expression cassette, whereby preferably

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 EIB

promoter, preferably different from the wildtype E4 promoter and different from the wildtype

E1B promoter.




In an embodiment of the first and/or second and/or third andior fourth

and/or fifth and/or sixth and/or seventh and/or eighth aspect the

adenovirus comprises a nucleic acid, whereby the nucleic acid codes for

YB-1. In a preferred embodiment of the eighth aspect the nucleic acid

coding for YB is under the control of a promoter, whereby the promoter is
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groucompasMyatupRptidspe gifity prondeter r argan - specifingromniierdies and antibody
fragn{@we-specific promoters, heterologous promoters and adenoviral
promoters, whereby the adenoviral promoters are different from the F.,4
promoter and different from the FIB promoter, preferably different from the

In an WGBS EN/ drrrematenand different iomithe ywildlyps BIB RIRMOIE ind/or sixth

and/or seventh and/or eighth aspect the adenovirus comprises an expression 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.

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 a recombinant adenovirus.

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.




9 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 comprises an expression cassette comprising a promoter and

a nucleic acid sequence, whereby thé nucleic acid sequence is selected

from the group comprising aptamers, ribozymes, aptarvmes, antisense

molecules and siRNA. In an embodiment, of the first.and/or sec and/or .
oo G A P LSl G S g v
and/oagpentithedoerighitusscorhtrises lar@xpresSion tatsetiebomiprdsiegdant of the
cell cyRjemoter and a nucleic acid sequence, whereby the nucleic acid

sequence is a coding nucleic acid, whereby the nucleic acid codes for a

molecule which is selected from the group comprising peptides.
In an RANRERUCESE ProteinSnaicalings . AP adies,and aRtibady. frAgMENR A8 sixth

an embodiment of the first and/or second and/or third and/or fourth and/or

and/Ofifity S /BRUBRT S STRESURTAFRITGT i AP EQtRE SdeRoviris3S protein

and/oCORPISRS i@l URESRSI TGRSR, MoRielYithe, e esSIaN 6a3S6#6iein.
comprises a promoter and a nucleic acid sequence, whereby the nucleic
acid sequence is selected from the group comprising apoptosis inducing
In a ngehesparoticupr genesypiatgasetirhibitarsofuinosiseppressatigrnesd coding for
an adeg:&/to.kines ang. angci)oaglen%}%inhibi{grs. In an E{nbodiment of the first and/or

sé)ggrlf %ﬁ%3 foﬁ%ird aﬁcf o%sﬁﬁcano Sr?iﬁ]ﬁaﬁd/or sixth and/or seventh

and/or eighth aspect the adenovirus is a recombinant adenovirus. In an

in o SAABOAIRENtO! e frshandian agcond andkartire anior RV rIBANGIGL orsiem
fifth and/or sixth and/or seventh and/or eighth aspect the adenovirus is a
COMPEEHEAGVINENILABIE 2SR BENBOd TSROt MRS first antioleseeoAd aadidper Virus,

wherdbirchandées foutthamdl e fifth-and/ QBﬁgg@&W@Bﬁﬁ\ﬁ?@Uﬁ AU SGB  assettes

aspect the alenovirus is replication deficient. In an embodiment of the first
of the adapop LEs GREPHHBFT tRECA e 3P REtHRSHA/BhEth and/or sixth and/or
seventh and/or eighth aspect the acienovirus is capable of replicating in

cells comprising deregulated YB-1 or having YB-1 in the nucleus.
In an emgod?m nt o?%le tengh aspect tﬁe agenonrusg or the nucleic acid coding therefor is

lacking the expression cassette comprised by the helper virus.

In an eleventh aspect the problem underlying the invention is solved by a vector comprising a

nucleic acid according to the ninth aspect and/or a replication system according to the tenth

aspect.
In an embodiment of the eleventh aspect the vector is an expression vector.

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.




10 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 cells
contain YB-1 in the nucleus independent of the cell cycle. 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 does

not comprise.any El Al 3S protein and/or the adenovirys.does no
i ARy UEIL B ROl 1o o ELATSE BIBLAR, s Rnhseplf
grourtiverppoblesrelirder lyirvg. tsi avereiopi fs. solire dhioypa gnacieimdcicheodingdor, cats
and HARA0eNqyirus according to any of the aspects one to eight.. In a tenth

aspect theé problem underlying the invention is solved by replication

system comprising a nucleic acid according to the ninth aspect and a

In a HEleIGACId kA BrIngbyiEs Wherehy, theenyglsie acid ofdhedhelper Visksinism,

comprises one or more of the expression cassettes of the adenovirus

preferidy AT AR IR R SSPURIS MR & S IINEI TR 2T HIBBHIANSE PR cighth, a
nucleﬁﬁ@U@d@é@fdiﬂg&@d@ﬁﬁﬂiﬂ&@&t@@df&lpﬁ%iﬁc?(‘ali?sﬁéi’ﬂ mcthﬁﬁgfwlm&elmpea, a
the expression cassette comprise the helper virus. In an elevent
vectop aseonding B%éh?ﬁ%\kﬁ%ﬁﬁ@i%%?%ﬁﬁ%@%%@ﬁéﬁ Wr@eaéf’&% quefeby the
orgariempsigirtdesa bluclele aeid faneotiingrtatheonipilsiagpattaandior guinea pigs, pigs,

shee RISRION YRS AG50rding fo,the tenth aspect.

In a fourteenth aspect the problem underlying the invention is solved by the use of an
adenovirus according to any of the aspects one to eighth, 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 the twelfth aspect, for replication of an adenovirus, preferably

for in vitro replication of an adenovirus.

In a fifteenth aspect the problem underlying the invention is solved by the use of an
adenovirus according to any of aspects one to eighth, a nucleic acid according to the ninth
aspect, a replication system according to the tenth aspect, a vector according to the eight
aspect, or a cell according to the twelfth aspect for the manufacture of an adenovirus,

preferably for in vitro manufacture of an adenovirus.

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 embodiment of the eleventh aspect the vector is an expression
vector. 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 nucleigacid 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 a preferred embodiment of the

In a %W@%eagpééwﬁ*etﬁ?aﬁfﬁ?é%nt@émlsval%én%é%ﬁémrw%‘éearéwhe use of an

adenROAPHSIDEIGRIIS05A)ICE FafscBUIRAPIGShRIASHENSe @Al E@HIE to the ninth
horses, dogs, cats and human beings. In a -thirteenth aspect tg,e problem .
aspech fyETRAY e SUBRRHT S WO S 1By KT Grgshism? prStRFASS A Hariinias cighth
aspecOl@anisEll, ompriging tas madfiowints-afcatdingriofaspect Dnetdieightit, 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
In an aederdimgrioothbaieifthcagpecthadreraise the spganisar! prefénablihe adenovirus
. selected the gr 0 isi icesfats; guin igs,. pi eep,
e L S R R O e cll
cycleunderlying the invention is solved by the use of an adenovims according
to any of the aspects one to eighth, a nucleic acid according to the ninth
aspect, a replication system according to the tenth aspect, a vector .
In angEebpdimgroothbefghtiradpdetis sarcafeartornet thethe! tbetcidbe adappvirus
replid@RYCAlON Qf aeadeNAVIrYR Rreferably for in vitro replication of an
adenovirus. In a fifteenth aspect the problem underlying the invention is
solved by the use of an adcnovirus according to any of aspects one to
In anGighidtiimsicleiacid acaardingdedhe npdraspestir iepicalion systemment of
; according to the tenth aspect, a vector according to the eight aspect, or a
WO SIPE¥ESrding to the twelfth aspect for the manufacture of an adenovirus,
preferably for in vitro manufacture of an adenovirus. In a sixteenth aspect
In = PEBIERIEMLHAAR NG e Varians SAEA NG Hoe gD AdS0ON Uecred
ccording to any of aspects one to eight, a nucleic acid according to the
fromrihstlraspeemprrepd cotitgnayistesersscordieg tatbes thsarpelspatiiacvector
according to the eighth aspect, or a cell according to any the twelfth
aspect for the expression of genes, preferably of genes which promote

In ancembpdisigretetbphse e HsiscHthRERaRRSo IR BimeEtSR Salsaest Hrsn the group
comprigmotingadenosdial mediated sell hysisn tumors.

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

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

cycle.

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.




1? In a seventeenth aspect the problem underlying the invention is solved
by the use of an adenovirus according to any of aspects one to eight, a
nucleic a.cid according to the ninth aspect, a replication system accordin.g
to the tenth aspect, a vector according to the eighth aspect, or a cell
according to the twelfth aspect for the manufacture of a medicament. In an
embodiment of the fourteenth to the seventeenth aspect the cell in which
the adenovirus replicates, has YB-1 in its nucleus, preferably has YB-1 in

In a refockeshndaperidenthof the detheysstestiiscathermizod itmentsoftdéhes is a multiple

resistQUEteenth to the seventeenth aspect the cell in which the adenovirus
replicates, comprises deregulated YB-1. In an embodiment of the use of
the seventeenth aspect the medicament is for the treatment of tumor

In ardisgasEHedD & PEETRIEEs RIQMRELAS the.use Ot thg sRveteeniL: anti-tumor
aspect the tumor disease is selected from the group comprising I malignant

a(’enﬁ@é%@é%b EEROSIen ARY BTSa RS SrvFtitoIS CHHsah BmBadiHent of the

use of the seventeenth aspect the tumors are selected from the group

puisin lids, non: oI|d malignant and benign tumors,
Inan e dlmegt o(’tl e use of the sevemegnt% aspect the pa%xent for which the medicament is

intended, comprises a plurality of cells, whereby the cells are cells as described in the various

embodiments of the use according to the seventeenth aspect of the present invention.

In an embodiment of the use of the seventeenth aspect the medicament comprises at least one

further pharmaceutically active agent.

In an embodiment of the use of the seventeenth aspect the medicament is administered

together with a further pharmaceutically active agent or is intended therefor.

In an embodiment of the use of the seventeenth aspect the further pharmaceutically active
agent 1s selected from the group comprising cytokines, metalloproteinase inhibitors,

angiogenesis mhibitors, cytostatics, tyrosine kinase inhibitors and cell cycle inhibitors.

In an embodiment of the use of the seventeenth aspect the medicament is administered prior,

during or after irradiation.

In a preferred embodiment of the use of the seventeenth aspect the radiation is administered

for the purpose of treating a tumor.

In an embodiment of the use 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.




In an embodiment of the use of the seventeenth aspect at least a part of
the tumor forming cells have YB-1 in the nucleus, preferably have YB-1 in
the nucleus independent of the cell cycle. In an embodiment of the use of
the seventeenth aspect at least a parj of the cells fowling 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 Rh

In anpBERAKTIRI hatgative. Th 1 SFtsotimEnCoPTHe TSGR S htebisthencrey

radiat@speesfatadgiasisaspart pidbiacellsslaseing thentumeshaveuasesistanse,
preferably a multiple resistance against pharmaceutically active agents.
13 In a preferred embodiment of the use of the seventeenth aspect the

In anresgibtence msemuliiplersekistancerinean emibodiment of dbieddseéotibaise of an

adeno%‘?%{l%rét&%Q&Pnaﬁi?%Ct th eeséét%'é‘ﬁeoir%a%gaeﬁn%E,aa““&tc%ri‘é’r&%.%QE%%&B%f‘?Jatﬂymmh
cytostatics, a or that the resistance is c sedlby Irradiation. -

aspect, a replication system according to the tenth aspect, a vector according to the eleventh
aspect, or a cell according to the twelfth aspect for the manufacture of a medicament for the
treatment of tumor diseases, characterised in that the tumor disease is 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 tumors, prostate tumors, preferably one of the
preceding tumor diseases having the characteristics as described in any of the preceding

claims.

In a nineteenth aspect the problem underlying the invention is solved by the use of an
adenovirus according to any of the 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 eleventh
aspect, or a cell according to the twelfth aspect 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.

In a twentieth aspect the problem underlying the invention is solved by a pharmaceutical
composition comprising an adenovirus according to any of the 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 eleventh aspect, or a cell according to the twelfth aspect and optionally a

pharmaceutically acceptable carrier.

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, E1 A, and/or those referred to herein and particularly above, as to
be used in accordance with the present invention, are also referred to herein as group Il

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




In an embodiment of the use of the seventeenth aspect the patient for
which the medicament is intended, comprises a plurality of cells, whereby
the cells are cells as described in the various embodiments of the use
according to the seventeenth aspect df the present invention. In an
embodiment of the use of the seventeenth aspect the medicament

herein 89‘&?1”%8%% $a§t %ngof\l/J rth r pc%rrr&%é % ﬁa”X ‘hog g errlttlses acE:ordmo to the
embo Iment of the use o esevente nt aspect e me IcCamen

inveng@ministered oaether with a further pharmaceutically active agent or is
intended therefor. In an embodiment of the use of the seventeenth aspect
the further pharmaceutically active agent is selected from the group

The igapridiHe EgtokiaseMetalis prestiisane frmeiBRoRs Abgyistjeuselsiy the expression
sequmwfog&&mﬁt@@ﬁ& easing, kinasadphibitorzand Gall eyelshihIBIORS. Wis of

n.embodiment of the use of the seventeenth aspect the medicament is

the o R{FFAAR BT T BURAS of AP RAEUIAIBR PRl e BHBEREIEBH™ of
the atBgoug@lofdhie sevenirerthraspedkthe ragiation is EIMipisteneddoathes protein
e BERS SIS UL A SOOI AU BIEL i e
expreme@Wm twheesehydtheormiealueeis aelgeted froncthegroum CRNWPOISNGmprising
E1A pr rgtgllgyofh1sag>ri?)lr%|sss%arlxtlsoer<]qgn%¥to ng %Qgrsh ceorrtrrl]peag”ren % wildtype adenoviruses
where first an E1A protein and only subsequently the EIB protein and an E4 protein are
expressed, ensures that transcription factors are activated, for example transported, into the
nucleus of the infected cell and influence the further replication activity or control the same
there. The kinetics of the adenoviral transcripts in wildtype adenoviruses are, for example,
described in Glenn G. M. and Ricciardi R. P. Virus Research 1988, 9, 73-91, who report that
in the wildtype the E1A transcripts, 1. e. the E1A12S transcript and the E1A13S transcript. are
usually detectable prior to the transcripts and translation products, respectively, E4orf6 and
E1B55k. In the present case the E1B protein is, and also herein in general if not indicated to
the contrary, preferably the E1B-55kD protein. In the present case, the E4 protein is, and also
herein in general if not indicated to the contrary, preferably the E4orf6 protein. In the present
case, the E1A protein is, and also herein in general if not indicated to the contrary, preferably
an E1AI12S protein or such an E1A protein as described herein in connection with the E1A-

modified adenoviruses.

It 1s within the present invention that the E1A protein, in particular also the E1A12S protein
may be substituted in principle. Such substituted E1A proteins and E1A12S proteins,
respectively, are also referred to herein as E1A protein and E1A12S protein, respectively, or
shall be deemed to be comprised by this term, if not indicated to the contrary. Instead of the
EIAI2S protein also an E1A protein may be used which has a tumor suppressor function,
such as, for example, described by 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 EIAI2S 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),




14 In an embodiment of the use of the seventeenth aspect the irradiation

uses high-energy radiation, preferably uses any irradiation as used in the

treatment of tumor diseases. In an eighteenth aspect the problem

underlying the invention is solved by the use of an adenovirus according

to any of the aspects one to eight, a nucleic acid accordina to the ninth

aspect, a replication system according to the tenth aspect. a vector
papﬂlae@dﬁamﬁ@i’opﬂ@éemé{ﬁgvﬁ{rfaéﬁé&ew%bhh%%m&&rfé fvelttRcadftAcad.

sci. fanthegnaputaciurg of a medicament for the treatment of tumor diseases,
characterised in that the tumor disease is selected from the group
comprising breast tumors. bone tumors, gastric tumors, intestinal tumors.
It is gad-bidddendynaes: parereas humaesivivieedwnorsr Kdagy BUBTHIS duaibe used,
wher%g rg tox\'/rg'n% OE gn g rg é m %ES uts%?%esre(l)rfx Cgcg?'n%erlosg[g E&egdalgam}es The
Reck Tander. uterine tufors, synovial tum aryngea tuiors
derivaespmragialetmols. disguatdumdsissphostatle funiovsaqdeefe?ably dneto7- 4307 ;

Quem@gé)rfgthdlp%ft drglr %59&79{357216%@9 %e characteristics as described in

any o the preceding tlaims.’ In a nineteenth aspect the problem
underlying the invention is solved by the use of an adenovirus according

It is &F?tﬁiﬂ%k%f IR ASRaISORGHY GI0BL R RYERIGALH ACCOrNg A0SR orein, or

spect, a replication system according to the tenth aspect. a vector
that 3&’0 6m@wﬁépéq Hdpes EdrarEeit e ebHh§Ad fettive pintaispae an E4

protei@fafie parackue otedicamanhidathedreatnent aidumor diseases,

whereby the tumor-specific promoter is a promoter which is specific for the
tumor for which the medicament is used. In a twentieth aspect the

An aﬁé@bl@fﬂstt[&&ﬂym&tﬁ&ﬁﬂyaﬂé@ﬂsi&aﬁﬂMedob)Ie@lﬁbﬁﬁ@aﬁatﬁiﬁﬂbular}v high level

ositio |ng an aden s.ac ord| to any oft e aspects
on R g L SEOraHe 8 AR BB e A ISRt YB-1 in
the nﬁyklmmnaep@mhngft@rmhhetealﬂmaslpeot \ahvﬂctommesdmgmm &Bventizferably

in the c Ctla(s)rrna tllll'na Cor t%t‘tbee btgvunfit g (1;;[1 dfo Htlod?r? ”¥he resent inventor
aceutlca Yy accept le carrier he a ove ISC ose

assmaceébdiragcwrmﬂemesemngv@ﬁfﬁéﬁ mﬁnw@ﬂ@t%&eragmlb@ﬁwual ones of
thesecwg%%n\é"%&égﬁ%ﬁfongat@ E‘é%}{b‘?é t&etpi’ﬁ%%mr@v&}ggﬂ’a@@ 89 into the

referred to herein as group | adenoviruses, and the adenoviruses having a

cellufps myskans g WA R FrbiRHBg 8RS se axaifpien s, wgrohe influence
of 1038 refaradiia/berainnd Dakick R0V BrasHtothe WEEhiBtein. Once in the

accordance with the present invention, are also referred to herein as
cellulghapeifuadgs r?SWﬁJ%‘iSée‘é 1865 1PatfeRAtRR R ANl r8ii | PAERGURRGsREein, in

partiafigaalseisgllectively defeprechter| Sefficiently replicate. The chronologically early
expression of an E1B protein and/or an E4 protein thus avoids the cascade as observed in
wildtype going along with initial expression of E1A protein. In a preferred embodiment the
E1A protein is an ElA protein which is in particular no longer transactivating or
transactivating only to a very limited extent the E1B protein and/or the E4 protein. Preferably,
this transactivation is neither sufficient to ensure an efficient replication, nor sufficient to
ensure replication in cells which do not have YB-1 in the nucleus. It 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




herein as adenoviruses or adenoviruses according to the invention or
viruses according to the invention. The present invention is based on the
surprising finding that the reversal of the expression sequence of
adenoviral genes results in an efficiarit replication and optionally in the
lysis of the cell infected by the adenovirus. With regard to the
chranplogically ch d expression of the adenoviral genes particular
P O IOIE U6 B ar AR EYo L ShdFa EA ofbIT ER s A

contregferrepk torhiereirhiindivididiaiyno froolliebtivebm atsttivéh firlstepnotaingwhkigheasen of
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e group comprising EI'A proteins. This expression sequence which i
usualpsyepsbiel ieoiparerstd WikigppladehobrisePwherdlirstaly sl A protaivlar have
vB- Bk SUbsearentlyhe IR Rigeinand ap E4pratein are expiessethyulated
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transeript, are ally detectable prior to the transcripts and translation .
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_such an El A protein as described herein in connection with the E ,
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principle. Such_ substituted E1A Qroteins and FI Al 2S proteins,
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derivatives of EI A proteins, in particular of the EIAI2S protein, as use
proteipdrsrthe Féfepeits usuBh/Hereniomie 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 (5V40 large T

The gRAgRHYS FEISAOMEIRATRIS B ProbsirEABLPPED as HelcAbdkepy? protein, are

seledwddeiappanesS cRual- cBHRE shhatl nieadspasifit) PR HI%Es 83r ARAPARRS pHolioters,
. also within the present invention that derivatives of E4orf6 and EIB55k ,
iSRS B, Wer BB HHES A S it RS L DR efi: e provise

that cOEIPASES Gudpelenvatyes. Ube, desjvatwisate; Roexanple pesestoethitase of
the ShrenSY etal.. J. ott ggﬁgy ZOt(é)l, 75&1429 - 307;[ uerirt?to 54 et aI.,tJ. of ¢
RISy 200T078" 85057 6oP T i R thth Hse i eSai TR0 Hfoh 1R BRI B B case ©
exprprateirameXprégsed4ppotdom tiadElaA pfobeil, or thahareEdmpietelpisssion control
£ &Y seq rior to a E rotein, or that bo h an BM rotei ndan E4 .
o O R el SR R ol v 1o
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, 1. €. a

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




An adenovirus designed in such a way is capable of replicating at a

particularly high level upon infection of a cell which expresses YB-1 in the

nucleus, preferably expresses YB-1 in the nucleus independent from the

cell cycle, or which comprises deregyglated YB-1, preferably in the

cytoplasm. Without wishing to be bound thereto in the following the

present inventor assumes that a complex consisting of EIB_protein and/or
proteip AN eIt B ARRNOTITEI OnBEEFIRESE fisorbleitst e SPERERi§Fargheredby
other 6aRARIE Ok IIERSPBING deragulaiedYBilrnke the cellular nucleus or

is/are, capable of initiating adenoviral replication there under the influence

of the MB protein and/or E4 protein being expressed prior to the EI A
The pproieit. nce iihe éellilacsaicieus e Baingpresentihetsincaedivatedrom the

form, Y81 may, s descrbed hereln: inparticularising e E21218 . ooccific
grOUpproméjtrér}ne’fffimen?ly |pephcétep. the'ehrond glcgﬁy early expression ot ar
prom&Hss pioteielapoior mrEdepy otedn ahersoaveldsrtineotascantiEashobsemed that the
adenonl‘%)f})égSn%%%%saéﬂ?ge‘@{{tHMtéfi‘é %)f@[%?g{%&&f EIIAS‘ ‘M@)ﬂ%‘ ﬂlel r@’sgﬂﬂg%%gon that

embodiment the E1A protein is an EIA protein which Is in particular no
one ofpwyeretradactivaainenopredisacivating dr\ElBavaepylithitdd exeent gighe E1A
proteM BrPIQIELD ARA/GHHNE Jr 4PrQlgin, REGIRER DI JIS R NSACINARAN IS NGIRET that

sufficient to ensure an efficient replication, nor sufficient to ensure

partiGaptivahen I cunEinmRh §6 FOPIRITE HS-MINThEh GRISIES Oft taeprane rpermoter. It
is pathatiths tResacdivatipridoesRatieacyr incalisawpishidoinebhayged Byl inyB-1-

the nucleus independent from the cell cycle or which dg not have
contriyerd JURIASEY 8112 BIHTHET SHRCtheFProSelreniistitioh isasd Gnripgnoters are
discl@deprsieg findibgnaibanadesasiraspisccapaltie pfaeplicatingién.alThe use of the
articularly efficient manner if.it comprise least a nucleic acid which
aden 5 IR ORI 2 SCle o8 R Th G cooom of te
E1A comprisingdAB cprotfins, B4 poteins dnd EBAl peottins@nd. tsabat leay little
trans?rx%% ) ofgin tharegfis o‘f“gﬁflthggét%g%l ?i&xﬁi%%‘%&@&% ISR EVery good

) e promoter which controls the expression of the respective protein =
SXPrepFRMAIRRoE QidenaiFlse S_@lémi@phdatmi% ﬁ@rﬁ@%ﬂ@ﬁl;@éﬁi@i@ﬁﬁﬁmrom_om 18
ensuddURllY: eSS RIHUMAL SIS Indasrihecals haneurBslindhe pueleus o field

particular have YB-1 in the nucleus independent of the cell cycle, or in
of medigWshe cells comprise deregulated YB-I, in particular comprise

deregulated YB-1 in the cytoplasm. What has been said above about the

EIB proteins, E4 proteins and E1A proteins applit,s also here. In wildtype
Furth i 858 B Bt B CHBR e PB4 B P GRRORE AEHEdarly well
in cefisot@iot heentBliednayidhadedp rantotesdntdane YHA prateinisiacritiddiehdent of

by the E1A promoter. By selecti r ters whi re different fr .
e 1 B D e o O Al R -1 o e
cytop%ltam_yifﬁé{ &dénoyiusés] the @KMW@ﬁIh@W@Wi@@@%MiMiculm in the
celluP %i@l%\%n(?rt%l ?Jeh(érro?fgs%%t%ﬁlﬁ—emlsa&%cw H%dﬁ‘(éi‘?x’é@!ifq%@cﬁ%éé' through an

nucleic acids and proteins is changed. By selecting the promoters a
adenghinshptotivallyhdiffbrenchagrassioy patamicdiibewréared Whidhisvishetitof the
presdlISRNG QDG ReHOd helsiouln s IoNINg, reSHIiSJRE QBSEIVEDnely that the

replication in cells, whereby the mechanism may be the one as already

use pfr@ARISHYEBRErTHet Wi Ped AF8 1O IR shrBitétetibamcaRfErefgnoviruses, allows

for RYRression ofihe.adenoyirgl proteingBiBs-54and Bl A exappie®id YB-1
specific design for the control of said proteins through promoters different

nuclfSrRIHEYE Eoltrdiing the EXpréSsIBN oPHE TRLHE VB TBeiS!tn WildBs colls
whi@%ﬁ%@é&@#@g%&dblg@%%ﬁﬁﬂhﬂfbe}‘iﬂ#ﬁbg@ mfanmfmﬁh@@mmab@gaaﬁm the
whereby in particular the viruses referred to therein as XVirPSJL1 and,
wanRBEH S HETERESE atie haratt Prefa ?{H&Eﬁﬁbﬁ&iﬁ?ﬁﬁ@ are not
usedEBRSKD @rateiyrie fh pradeithés ghenf4odéepootaireantuthenfabA ipratejreferred
exi§Re 1 A1 25 pratein, The promolers which preferably control e EIB. oy o
prolféln aswell' as thé'EX protein, are SeleCted from the group com%nsmB
tumor-specific promoters, organ-specific promoters, tissue-specific
promoters, heterologous promoters and adenoviral promoters under the

proviso that when adenoviral promoters are used, they are different from

the EIB promoter in case of the expression control of the BIB protein, and
are diffarant from the EA nromotaer in fcace nf evnreccinn control of the EA




18 protein in a wildtype adenovirus. A representative example is the CNIV

promoter, whereby other promoters will be obvious for the ones skilled in

the art. The promoter which is used for the control of the El A protein, may

also be selected from the group comprising tumor-specific promoters,

organ-specific promoters, tissue-specific promoters. heterologous

romoters and adenovi romoters.under the proviso that the adenoviral
e B R s B a2 WP HFBCLHRS Prov con of
YB-lineeption thatiortecongaverat viithel afortbmentidimed jpraieins giieat thead Bfective
1 BEEiDy the R Rraieinonthe Bl protgin g Lnder e ¢ontiol of the same.

%‘ep : p.rlomoter,‘w errg{))} it»is,1 ngvg t%eslesg prefer(?e%rr}g%t%%%rti?ﬁﬁa?fﬁﬁteogl o present
Invengeste @i tilee BY Pristein dre Bndeintikecomttelobtite barmeopiomotdr Yibid for
adenc%r;ac%@ﬁyaa5%fef£§&£ﬁagmei§&m§s§f9n&fg@}eu%h%pmée@aﬂ%rlgp'avgﬂgdd% or

a YB-1- controlled promotér or a promoter which can be regulated

. oax . y

indirepRin valyieR BB Araraist deb @ Frarsifipes ihe stibrsswien offiby E1B protein,

partiASRECIS B @ pesan! ventian Eihsrsist 0hthe adananiaiB2d¥@ ein, which is
promoter is particularly preferred for the control of the expression of the

Dot cefy Oblfélrﬁbt%}%s it can, first, be regulated by 'YB-1 and, second, shows

only little transcription in the absence of YB-1 which can factually be

._neglected so that a very good expression control of the nucleic acid whjch
Tris SRR RD Lolliol ST Eo RS Flohr e L b et s 5 iBeTapoed
measinese&sesngiogivabsafety, parvtidlanly cihenappliédiprtkadield ofe E1B protein

4/ iGgihe t re inventar ha nd that adenoviruses
o D e e TS T ey B 1 2 ARG one o
severpapiciiafy havetrs- 15h petsinelend Fidepesidiont widhietioeayok cdndformoter
whickRigiHhave deregulaisr X B-hnrieterablyshavederegulated Y Bshdtithe rotwein in

_cytoplasm, if YB-1 is provided for replication either directly or indirectly in
wildiBeRdsRaviEvthe cellular nucleus or if the provision of YB-1 is directly or
indirectly mediated through an adenoviral protein, whereby such
Final deagviral protein is different from PIA. This a;p@%ict of the present _
2k St SRR i Y EHP TS thE UBpEGt R RS i s e (rEiRsifhve adenoviral
replicaaine ynyaiHoe agsarofpiransietivaiingeRAwhedified @denavirusas, nucieus, more
. prefera roup, Il adenoviruses, allows for.replication of these viruses i
Pt O a ol B el L Tl BoSHie waf hav
dereguhitstd afB-YBotk fpoditivenitiie pendbtofithenseltcyele , canch fhtbseEd Bligroteins, E4
prote\ﬁ@'%@ aé/ﬁc\dslr&g%?‘t ?Lhﬁﬂ%ﬂ@a{ﬂg %%%&ﬁ%%@.&%%o‘p hrg ressed in an
cytoplasm, insofar that the tranSactivating characteristics of the PR
SXPIreSRPEIrfpHitic Rty the EPAIBS proteli@retrotlisedeherehddiensnt of the present
inveRANSLtieN Wit dbe graundradenaviusss, bUhiiber in 8 @fsfk{eegf said proteins

embodiment the EIA138 protein is functionally inactive and is thus no
are PRGNESICHh BB R frARORCHATh G aFSE R eC A E FRBERLSHRRIAPRIS two or

moréWﬂlﬁI@dﬁf@;ﬁﬁlﬁstrEDEﬁQm 3€ﬁ‘ﬁ _@(DWSK&I@K QB&B'@erffa?tﬂ%@ti?fﬁcl]y ,p-lfksmﬁel_ substituents,
nucleus, either directly or indirectly. Consequently, an effective replication
resPe&f&‘ﬁ@nﬁéﬁ%%i?ﬁ&f%ggb@ Al COTURHO Wi EhiaEh &t dp thrsation to the
aspeqresenhénentionudesobaipie proldsiaridf Y@atkdndsheaueleds BnE4had E1A, is
also %ro ligighe% \{ e—l 20{ ac(i)gr}g\e/irv%lmrg Slicatig)n, res et tively, ist.no¥v no Iénn er
S0 GRBATARE Eortiol 6F fle Wirbet BF IRGir LY D IR BFHTE R X prgtepTomoters.

Whebutsoreursithrquessithre @xpressionsoprtiterfekiBlproteins i paticutarye | BGBK Do ding
therRSPELANARRING 2 pIRIEID. PRICUIIY, e EA0 BIGIRIn, WG I8 A% oreing

controlled y]EF . This embodiment of the adenovirus may also be
of thprvitksel hycosretshthecaibvecdogdrtséd mpasalios]dbreexammperbyhat the virus is
stablPriNGING. iRrward the ehianolpgical expigssien.of the E1B protein and/or

the E4 protein compared to the expression of the EIA protein, or by putting

one or several of the BIB proteins, E4 proteins and EIA proteins under the

control of a promoter which is different from the promoter which controls

the expression of the respective protein in wildtype adenovirus.




Finally, the present inventor starts from the surprising finding that an
effective adenoviral replication may also occur. particularly in cells which
have YB-1 in the nucleus, more particularly YB-1 in the nucleus
independent of the cell cycle, or in cgljs which have deregulated YB-I,
preferably in the cytoplasm, in case at least one of the E1B proteins, E4
proteins and El A proteins, particularly the preferred feints thereof, are
In pexpréssder irrapresessisititessetie Mhdeonte sontrodf aqmomatat. ¢ach site.
respePGEMiadimentRithe RERSENt ventian basically s eXPIeSSIOn are inserted

_ cassettes each comprising a single one of said proteins are provided. In
eitheindivihativer drfisGRimeHP AN ER SreSsib cide dbe T 4 Ao Bshprgatnend/or
the EQI-eaQse fithe pretains fBiti4 andiRl Aaer theik detivatives aReinossibien are

ubstituents, respectively, particularly in case of E1AI2S. What has .~
comp ot BeBH A fﬁel%%ch%%ttﬂé{ea%%@cfl&haihﬂsbad%ﬁ%@fﬁﬁ%gd with regard
to theadwprsgneckeicoadins relaiethiepioteins BB nkdethdcdBl Aotirglgor the E1A13S
applicable to the.design of the various proteins and the respegtively use
s D et ey o B e o A e e A by th
viruspiidtearsand sudieieleoidscoding teeeefooliththe genohie B thel Wildtyjeermined
13 hi n re ' roteins of the expression
by L R T heene
or thvifughsrﬁaml@md s reEpmbiraticns. igt leaseiodisigger Ektent! from the
aden@“?ﬁ'%e@%t%%}egﬁ@?eﬁ@%ﬁqn§§&gg &%tcﬂf?éiﬁ%é”ﬁ%te&%*&i%@% ﬁg%gulatory

each site, respectively, of the adenovirus, whereby preferably one or .
conteE \PaEP G EHE CES SEREICAT Jrisarivr ditgar NHRATAREBY Vi woPn Bip agbprovided

in thwitheaagh etheleinte 1beikl reaion,: thedk3regian pndienthekdregionmofie. 1t is

. the virus. It is possible that the nuclei¢ acids of the El. E3 and E4 region
withig the BB FEMREA2 ARG de Rt BRBEHeraBIhiR Mseretystakof the
expréyebarcacaith wegarddoethier adenovistises acchiding 4 theliovention thatein, are
n.tle nucleic Pgig,cgqirtgjfor H;e IA13S gene is in ctivate%o .deleted so as h
vt O SR i R AR S s T B SRy The LRI BT ™ e
adensuthsdaletidmn tortbcopsevarahoithenrégioRSJEl, B3antdEdimsdeterminkdt acid
codifY feeepression Casselisuseddad. optiopally Jurihes Introdeed fo rﬁ!&@for is

genes or transgen,es or the further expression cassettes comprisingthem,

contynedge resovpniebiar e aditere Rt dfombitictza snbviel ererrabsed fendiediffSrat (also
referddhE SERP IRAL 1heYAradotiRvided iy the Leguiatory.cote Xt NG on is to be

adenoviral nucleic acid as prevailing in wildtype adenovirus or are not

seleqipgvBEr iFriFre SSRRAMMESBFHE HHeAdUFEHIRIRIERERISIBT fAlgitgPe103 o of the
maxBEIGAMEUEES atsuehrsite: ldgpwithimdhpRreseatiryeatignatiRaycieionly a
acids Which are containped.in one or several of the expression cassettes ,
Pfefwwf%td&%rpaff@fs% 81, BrPE PO SRR KT SR BRGERS, Ay subject
to lipadialty of pefplelaly bedetachin dnh adenavikal genamestll afectious and packed
embodiment, such as in the adenovirus accarding to the present inventi
P 0% YO BT e it Fod NG 0P EABH T B P the
onedsiéted ihdweareqrthibecommpletetinu disttoacid wodidgdtherefortigabantaiitedtandard
in the expression-cassette. Preferably, this will also be realised for the
E1B55k (also referred to as El 551(d) protein and/or the EIAI25 protein.
The extent of the deletion is to be selected in preferred embodiments such
As 5%&%@8%?&%‘8%‘%&%&{ byt 143 36 Qktoe RAIMMLRACKAGE 14ty pe
size of the wildtype adenovirus is reached, although this limit is only a
adenspsfafraeplirhit. TR pussible dbletisfetyibehaeey iftheetieroved that they are

conGRRAINEAre OBy Slbiachio limitatiansin preferred.empodiments SUCH®S. 1t is
to make sure that still infectious and packed particles can be

PartiH AR FEF A PhEDfetssRUER AN EDTIPE e RO NELRIAY e dedetiiHeld pyroup in
wrnthesones skilleddn thenattian the basis of the disclosure provided herein
together with standard tests. As a starting 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
271 The tarme EIR nrotein and EIR nroteine FA nrotein and EA nrofteine ac

tests




Furthermore, the present invention is based on the surprising finding that
the DNA replication of EI A-modified adenoviruses in YB-1
nucleus-positive tumor cells is based on the activation of the.E2-late
promoter. EIA-modified adenovirused are to be understood as those which
(a) have, in YB-1 nucleus-negative cells, a reduced Or no replication at all
compared o wildt have a ctivati ct|V|t on at least
The Wiral %Ec}alr% W ereélcpﬁgéb en%lfés péﬁl%tﬂ%arfi/ sé? [? ﬁoftr Re 9?13%5 Eix protein
and EdcmmmsmearsBdBEI@Dal E4o196y Bos B amdEBADRPy@radédri¢ahdoonotry.
translocate cellular YB-1 into the nucleus by the adenovims. Optionally”
the adenoviruses used in accordance with the present invention have the
As useftheiehSracearistiectratidiedbinding Wfasel €A Protekrplaselsded By therotein as
descrRABNQYIYS shivterfering with-the Rindineg,pfhER %R%B%ém IS.5ARALIR Blarively

dissolving the respective complex consisting of E2F and R
e FRSU T s ARV 61 oF SEUbr TSP e o RO e fe edssgulated
YB-120a10t) cRiriarailnd akh ot dbgifeatutes aite C haarieuigPNGAIGTHRBHCI®N 1B replicate
. cells which d notu'% g%g 1 in the cIe S.. preferably a factor of 10 and
in the PSP Eraf bR 108, IS Béfe ?&igé?HBSo‘iﬁ?é‘m%H“ such deregulated
YB-lcampatisenlef theseplicationeisichaderusing idertical oe Imilasreaiiliveshich is

musfSEA5E gLz es or he infection mulipliey ot nfection, MOT 1,
aque orming unit ]Nﬁ,l Andror Aorsimiar genera

d°1taé)@péhﬁ)?erﬂé[’cﬁrhdﬁrﬁﬁé/@l%epﬂd’éﬂo@ﬂ partivutatiysndansithe forkiatienof et al.
Mme@&‘ﬁz‘%%ré}}ﬁ%”ﬁ% %@?0@668?&%91”%‘?%1 dSnIc‘%)r eRligatipn ey hedig. ¢

extent of I"hucleic acid synthesis. Me determinin ng the extent

al.. NetwigaMsdivie acid &yrithiesisBhd Radaapdisdor the deddrmlinlag péaidle 1, 2001;

Baurf@imationase beth aowdo the oses. skilled i the art..The fipgin 1988, 163,
methods, uses or nucleic acids, proteins, replication systems and like

494-He Nb?%é@s&aﬁﬁﬂl%ﬁﬁe%% éo%fn}SWH%’ésl%gésé%llﬁﬁ %68%93%%@5 ‘and

cell, ee@g:mm@emwufgesumhl@hbaeagmgwmpr&edse@rwme Uepn@dfien of group I
viruses ac&ordlrﬁg resent inve Elr‘Blon or the use of the viruses
aden QiR in A e iR AbeOrBRHER it L iBRae Nt RS ORI S S8t Sk may
be lysephsationdeamparablectonditdtypthavineentising an infection rate of 1 to 10
pfu/cell compared to 10 to 100 pfukell in accordance with the prior art.
Cellular 'YB-1 shall be any YB-1 which is encoded and is, preferably, also
Furthexpresstd pietbrt oatenvberebystidistyBelsispprese dindingeheethpaiiculadiication
of ERUSKIR: 18 infectianol heviesnaglive.oall o an AdaoM NS, RLGIARY Blaiion

adenovirus and/or a helper virus as described herein. However, it is also

of theFRpineTpraasnt Fivemrsiiiethedenniipse B arestalep tdamstoadigthiese which (a)
havelniradiicedinostheaall orprodusectby shasalbaply MherieXadeRRtS. wildtype,

measures such as infection with a virus, preferably an adenovirus, are

(b) DK AERRERRARIARNG P BEIIERIM AR Totb SHE: SRR it is particularly

selec@&:&@ﬁlﬁ?ﬁ@%&&l@ E&r@ﬁ?ﬁ;}@%ﬂ@@@aﬁ E{mﬁ;ﬁmcﬁ% &EQJTM%'MS BR/or (c) do
switched o of the an cellular E2F transcrlptlon actor in
R AR eI st e e

used iresentdayentidin andprconnectaowitvinbasetiradeeidrncadnith the bmdmg
present |nvent|on engvimses of the esentmv Under.

of o T S SR AR O RS e e i cize i o o

and of dheidells, diesthenty mhcrrwktstwhlcbnmbmfenmdrtg/qﬁﬁﬁﬁ the Wibugenoviruses

whw%ISrgQg geh&fe'&éﬁ‘lj {HQ Qf?lr&n%fe[{ 'é( %%Lgressua FaY nt%}g({?e%/lv all of the

contain elther unctional as well as mactlve rote ns |

featugefenaviral aeplivarienansing et adeﬂmvbg@sddls@id@ed THBréim dreusingpus.
the conditions disclosed herein, does not

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 3, more




77; require any functional p53 protein, however is neither negatively

affected by its presence. Insofar the technical teaching turns away from

the principle underlying the use of oncolytie or tumorlytic adenoviruses of

the type of AdA24, d1922-947, El Ad/1/07, CB016 or those adenoviruses

described, for example, in European patent EP 0 931 830, which had

been made subject to one and/or several deletion(see in the El A protein
preferghlfet e sl MFSItRS: MESERRINCHERAPRY prbtding WEtRasisaiogHnent the
compéfficient ine/iveifeplisation-andihusipravide fokadenevralreplieatianin: similar

vivo only in Rb-negative and Rb-mutated cells, These adéenovirai systems

virus Grgid 45rBF SHEAROTHHBRE O EY A HrGEP o MSH PO IRV PEBRatSh &) and/or
identiRglenoViiuses Ryreaansehiheaarlct2iptomotestearlpptonoter)mads the

"free E2F". Nevertheless, these known viruses of the prior art may be .
o AEL AL i R HUSBRY 6 U or e PELTRCOA T, S e

of viwhictctontadid YBstirshe Madleds indepeaudentngf the eelroycleyoalimedits: acid
which compris regul YB-1 Thd%viréjg,g in. ar i u@({t}? na,\{li%s%

e R e R

skilleddodhdamice with the present invention. More specifically, the viruses
described in said patent are viruses which are replication deficient and

which lack an expressed viral oncoprotein which is capable of bindin? a
The fgAewsnEIcRIRdEHEE St BYRYS S nBT PRI CEPTRE QB SHIGIRI QoG e Like, are not
nece R YA P& afavRAGNOMIIRWHIND 136ks Sxpiassed wkat Bl Ather viruses which
oncoprolein which is capable of binding a functional tumor suppressor
are al§a SAPPGEER LSS particularly Rb. The viral EIA oncoprotein can exhibit
an inactivating mutation, for example in the CR1 domain at the amino acid
._positians 30 to 85.in adenovirus Ads, which is also referred.to herein as .
Using 5, AR OB AL SN RE7 700 AN he G GO Ar = herein

omaina
in acannadacacidthakitiprseb?hte:tR3OiinmAd Estheinuctediické posiiope820:te wildtype
wher? 16157 nwgl(:hn L&Y 92'1 & gf 1B {IQ;' 9 ﬁgﬁ%&?&%ﬁ%ﬁ QOP ﬁ?t%rl'oegpﬁ@&rﬂﬂﬁ’ %Q%rgiance
proie%n.ri—ilowever, It Is within the present invention that the adenovirus Is 0
with tipeep2ad|a81 2 or type 5 NT dl 1010. In connection with the use of
adenoviruses in accordance with the present invention for the
manufacture of a medicament, in particular for the manufacture of a

CeliyhadidirhehlidietraitréBmaie ibirriodrsbart Sapiasrable siierarexsddy the
cell, dinglased herein and ipreqnneastion with the-use Lf,adappv ugeSiiffection of the
accordance with the present invention as well as the use of the | )
resp%fa@ﬁd«ﬁmg%éwwwfﬁéeﬁ?&em BRYIBH B YEpifcAtIBR iheg s described
herehighhaxe, YBidl dndheitiicleus ppreferablyhavet i ddinbe ¥iBeleissalso a YB-1

. independent of the cell cycle or which camprise derequlated YE-1,
b P D T PR PGS bt T hHGOELAEiS hagiyes b
as i@y Bith in thesnpicifersh | preferzblyvimde penaenitedf the cell cycle, which
are, in 24 other words. YB-1 nucleus-positive, or in cells which comprise
deregulated YB-L1. It is particularly to be acknowledged that the
Witlagenosirnges bssuold temtt, tbplicaserorwisytoeplicaesaha tighdicanttypromoter,
L e.re[ggcgaq&\@ 'r?rgﬁ‘uﬁe\ﬂhlghng? E‘\gﬁbﬂé@ X@ﬂy'%@l&l%_ﬁ%%ﬂ%eﬂular E2F

contain YB-1 in the cytoplasm, or in cells which do not contain an

tranghateiipiafsioy B- LOPRSHIAR it BeesRAisAton £ Sthecwsases NspicatRsapfance with
the fRESRVIVSESINA Y B-doimprgsSentiin the nudieus.Rgfrrabinindependetyention

of the cell cycle, or that deregulated YB-1 is present. As will also be
of 1B HdRReHiH e FoIBwWIRIGSTRIs BEFPHEtachRAFE Ut EXaRTHIEE dBpIyiAg ©f the

repl16:the celisicpaditions whigh resull i the expressian enRsesenceatl Belinfected
preferably independent of the cell cycle, or deregulated YB-1 jn the

by IRikfed¥ ol e BXPrSedion o aaregliRty ¥ B I ATAN etHoe Mosrty. may
conGan eforeexxamplabadhe cading amnek eXpressio, respeiitivelyadehdBrdl Byplication
the ad%?oviruses vghitih are. either used in %E;cord nce with the Br%ésent

n

Ui JBRSHTEF WHIEh H°8' SEIERT 5758 Brasentinvantion  which i addition 18°° 2"

the adenoviral genes also carry genetic information which codes for YB-1
and which particularly codes for its expression. Other measures which
result in the transport, induction or expression of YB-1 in the nucleus of

the cell, are application of stress such as the administration to the cell and
tN AN oraanicem conftaininA <rich a ecall of evvitoctaticre irradiatinon




A further feature of a part of the adenoviruses to be used in accordance
with the present invention which are different from the adenoviruses of the
present invention, is that they code for a viral oncogene which is also
referred to herein as oncogene protein, whereby the oncogene protein is
preferably E IA and whereby the oneogene protein is capable of activating
at least one viral gene which has an impact on the replication of the virus

TeqUILE A rfi‘}gﬁml%% Bf th& %‘éfPrn’Pé‘é‘ES‘éebySsﬁ?&%ﬁ?d&%?éﬁé?a%ﬁﬁ?f: S fhhpadesirnee:
Insofieheeplicatandscsughtthat theviftis eplipatephetiereinihe presenaaaidhec or

ncogene protein compared to the scenay e the gncaogen ein
o e PRGN VoD B8t VG broLgen 1 oo ARt 1 MU Fhgos
adendransactivatiitgahor pasticuilady Ber&putnensadiivation) ie3caseitiehad been made
i EISaEIvation is merliated 26 B GA- The torm wansgolvate ot - iy inac
ransactivation préeferably describes the process tha the reSpective vira
functgmedgtbteintbias amuidpactien thecExpressioniandiplionatiire darangoriptionidd for
den@IECLIRERLAINGLGC0GS Which AteAlffecent fom ine. 9918 codg Bl ovira
the viral oncogene proteinitself, i. ¢."controls its/their expression and/or
systetpansfathonarmd partiegldrypesctivates it/ ihemdSuth vinaifgees te replication of
adenB¥R{RER0YY, EIRaR1DA A0, Ea‘%ﬁd@r@rﬂgt@%@-%ﬁwﬁﬂrﬁ&&?ymd “free E2F”,
1 g

combination of the aforementioned genes and gene products,

Nevergiglewtitesse B st fuln By sttt oF tRE e taserresent

inved@dersed R@ceadancenitivihenpeesant muentiomaswetasAfei8dent of the
adenoviruses of the present invention is_their binding characteristics and

cell Ghelh TG LR AMHCEer RIRRE BrI5ATELIAF onféd of the proteins coded by

them, respectively, to tumor suppressor Rb. Basically, it is within the

resent invention that the adenoviruses used in accordanc i:&éh
T D PRVRUGR IEy AP ey 1o s i RGP CL g o IR i mes o
used afterqatiiseembbdimentscof theeadendvivusgs isiicrlbp éndentsef thwdrbed in said

pateraa%%g g{;—ﬁ@& Cg]iﬁctgeg.}g dr IE’ i6f "ﬁéﬁck?&{rg)%&e %vﬂﬂ:}?rga%g(toag 0 egt%%g viral

: lity not to bind to RDb, the following deletions can be ma
oncoprat@ronespristetnebielefibiniing e TRAIpagidH (AmMbToaeposidorsBeduct. The

adenBvitisAdR)ARd delefien alha GR2RIIGH(AMING BGR ReSITRASHZ0 51t3rotein

_in Ad5). In doing so, the CR3 region is preserved and can exercise its
whighdnsapahlafih§ IR A BA PR OHHEP B HIPTRE FERE ST USHIBOES BBHfaiary RO.
The EiAlhE abdiyotading tadRhnHine fallandnevaeletionsata E1A0RKaRiSIteiR, the CR1

however, are basically possible: deletion of the CR3 region (aming acid
CompReTiTE THS 7% RIGIGToN 0 e ToAMATL T mb Rl oSS s ©
herei2 @}; défethansofiiberarhinalagicspositi603-8%-a1ddr ahd CRIetionHf hiexmino acid
.C-terminus ino, acid positions 186 - 289). regians.listed above dq .
PO G e i 8 B S SR o a n h e A T o in o
bindregnains intadty mreirerpils?ﬁedn@qd €ompared towitdtype AdSvithis absopresent
inve NN RreReRt invention, pastiulasly with regardtphe adenoviruses of

the present invention, that the EIA protein; particularly the El Al2S protein

is designed such that, in an embodiment, it is capable of binding to Rb

In c8AhcibA difierent.embogdimeninis-nek capahle of Rinding 1080, WREHERY for the

such EI.A,123 protein is an EIA protein and particularly an E | AI2S protein
mangpaEEi6H8afiNEcSFHBPre o MARGEI oI W A HegBHh Ste dsThefbsrsr b for the

treatfhdRERRRE G SOMElimes AhInadiied EsAI 28 JHheresRectvR desig®fion with
the El Al2S protein_is , , _

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




26 within the skills of those of the art, particularly with regard to the

aforementioned deletions of the EIA protein which is also referred to

herein simply as EIA. Such adenoviruses which are basically already

known in the prior art and which do figr show any transactivation, are

generally regarded as replication deficient. However, it is the merit of the

present inventor that he has recognised that they are nevertheless _
other cxpyable G re pReHINP R E Suittib e HEtkgrour Sprpdiseulsica caRalarB-1. 1t 1s

particRReKIrOUR . Such auitableicelliar Lrekarerad is GauseshorAreviesdy: only
_ the presence of YB-1 In the nucleus, preferably a cell cycle independent
rephcar%gbﬁéé%wfwﬁwﬁ%%mﬂs%%@ &&@b@ﬁ@& DB i T qaieus but

only @mealuies-syistemms asplasd hergindiconnectionwitogachaandasywdtkaryB-1,
aspect of the present invention, comprises fragments or fragtions of cell . B
oo A S T e IS o SHLCHBLER, IRTT G of I SR o n o
nuclelnspfefertihéy terdapeatittarosysterals oy dells abao coegptises TBHS wipiekeareAs will
also b%r%% elgxtnlgdclg I{hceu E)Lllfc? H%S%?S%%%Lgfe ’ac% %@ "tl(l)tru fl;?{a% 'Te%‘y %‘?ﬁui%gp{o the cells
organ In vivo and in situ.tespectively. isolated, in grou%s oras parto
conditiessieg)idrganston dhnganistessidsuoniisienerayialder bepprisseliy asdsnedimigof the
cell dEeferably living qreanism), The, qraanismiis preferably anyvedehiates ve-1. a

organism and more preferably a mammal. More preferably the organism is
respegliNaimaRsBig atisiT OtHEPSreTesdCoriammiAS HIE He8e aIeers3E it YB-1 by

the aGQRRNESHAN Wi, the vaRiqus.asheats ahithe-rregemtipvariofAdaiionaliyich are
it is within the present invention that based on the technical teaching

subjest &t PIREFBIANHRW Uru¥Bic iR AEPR LY RIS NG BERfS Sy genetic
inforR@hayiomief igsadenoviusesdessitheshAriain and eftioseottpeegiien. Other

artin su hcels,wtgch are YB-1 nucleus-positive,. pref Ri%l YB-1
eSS BB ST i SR O 8l BN ST e W pidis nucleus of the
cell, deregilatetbY Bl strentheciweardsepadtidulamytistariinghpretdrably foom thanism
adenovir ses zﬁlrgg own, furt er viruses %fn be congtwgtgge%\r/] ich

| dy K :
oM hibit the Teatures C@%e?i%(ae%cﬁ’elrgﬁn WhIch are relevant for the use in - © referred

embatrerdanadaith thennveditonn ndonire dtioexwithl thagsfeisetht ingeintion of tumor

diseade modified El A oncoprotein of 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

The FEBSAKsEAQHS 400804 E3ARNHMMY BrdsBuclosRasitugieslisior&ellsnor lysis,

which comprise deregulated YB-1. There are preferably no other changes

as WRL RS 18P @AM GERTMECET e 1R sIRECtRE B VU ATAS SHETat Preferred
emb&AHEEROR BEthRRViSRtehawdld tyfer aslenavifseok axderivati e thereoY Brhen the

viruses disclosed herejn which code.ar compri ransactivatin .
BRI ORI T A AP S i ARERe bR R eRBle, Gophich do
not cexagmplenthécagehovdrided AJA74 d1927-947, El Ad/01/07, CB106 and/or

the adenoviruses described in European patent EP 0 931 830 which are

each capable of transactivating the early genes such as EIB, E2, E3
A fuathdfofeBdrand whish afeticontsarabtests thebadendvirusesssianitdtyjtle, the present
inveRRIHIRLY WIEHBR RN HRSTE LRRER. 2 SINGLIBAIM BHAR Flfbat they code

protein Is responsible for the transactivation. Within the various adenovira
for aefoypuseEete afethree HighlyleordelvdeiaaionsorittpntheBiapratereby the

r . ’ o
o 20, 138 S RS o St B poone 14b - 14D g etvaing
at legg ASSCHVALIRG FUHEEB TS ATaiTIR phseds Aapie fiesendBeofitHe aaRar cell lysis of

the dQOiQRWithin, the Elfwpratein-dine aRinaRecid.seduenae of aR3sikRi@seMe virus
inan unchanged manner in the above mentioned adenagviruses. This

repliGQLERCHFR H AP AETRH0N OFthaTSARSPG SRR BB TP A g scenario where the

oncdbeleppraant afuhetiieciB-Lisipreserin thesmieles Brandheferred to herein as

cytoplasm. : o L .
trans ctl\Patmg and particularly as E1A transactivating in case the transactivation 1s mediated




In contrast thereto, the CR3 region has been deleted in the recombinant
adenovirus d1520. Thus, d1520 expresses a so-called E1AI28 protein
which does not comprise the amino acid sequence of the CR3 region.
Consequently, d1520 may exercisednly a very weak transactivatin2
function, particularly on the E2 region, and thus does not replicate in YB-1
by ELAUGRUENE gggﬁ’?a&%'&ﬁe’l%y‘ B &%‘E;@&%B‘D%I% e‘?’rzﬁﬁ”sde%Br_'%elsst 3 r.gcgesslsbt at the
or the transactivation of the E2 region and tfms allows for an efficient
respeqigyic HHbANOPRIPS20 hathe imeast systiehssikesthbS2Q ot ey shemenstigitiatind one
or sevihigrefiempior thenpurpesesdisclossd Hereie is,hase theren MENR rotein

. important difference between the two previously déscribed groups of
itself, 4o &n GONRIE SIS B a8 SRR rAPILOLERAS A 01188 G oTeitivtld hiseTates it/ them.

Such AdAR4}andafonexanple IE20esides1n thedast hatthe parly;0RBeS:s any
E1B, E3 and E4 are more comprehensively transactivated in cells being

combARBLPT R} A FEEIHVECREN# it FRnh et B el &G 6Fin cells
containing deregulated YB-1, compared to YB-1 nucleus-negative cells or
A furt%eé%? 2\{yl%jcuh Q% rﬂg_t comprise dere lated.YB-1. In contrast thereto, th

B o B AL cAES (K5 30570 Buset 16,08 BioS B Petoifses Witk

are no
the pmrere specifivally vttha BIAIZ8adrtemise hofvdvanestgnificantlynrédibeedbinding
G re il . ad irys. Fhis sactivation, h Ver, is. .
chare R TR s DR SolBins coced b
themsrr@émévsbsim/@l@’élts{saspmgws_ M@%i@lmﬁlé Fotihéhdesigenofthention that
the afchAVRERIRINRS describashberein and in-partichianas descHPed i HiBind to Ro.

connection, and of the nucleic acid coding therefor, such that the E1A
The yseopéipn k8, 'bo jsarBertatire SMitRY pacaRcRigb e dsrEirt s drepndent of the
Rb steRMeahdeiglionsRpdomIdaiens. iglkding and particularly preferably
those 28 designs of the El A protein as described in connection with
d1520 or AdA24, d1922 to 947, El Ad/01/07, C8106 andior the
In or&denovitiises HesatibetlinymidapednduatRbt £l 0193083k &iens can be made to
bodiments of viruses, in icular. of adenoviruses, the replicatjon of
the B el R e STt B G lbomd 57/ cth Bbs) end
deletiohthé B2 (dte promotemiPreferhbhsithesdelétion 38 sudiifhatritdsiselectéis: CR3
- ISin: ] eqi eletions.of
e e B O L AR B s
the EIA protein which allow this kind of replication of adenoviruses, can be

In oRRPERIEARY the pnesskillediy the ait basedwndhedisriasuredpoyided g1a

herein. The embodiment of the EIA protein as described reviously is an .
OnCOREHYiMRHEVihicH mEgPsRl b@%%&in%ﬁr@cﬁntmtﬂﬁﬁe BT Ar s acid
positRithespresent; inventio o miich are e (efered 10 RIeR a5 20eNQUIRISESf the

._of the present inyention or gr 1 adenoviruses. The adenoviruses of the
aming L8 RIHUERTIGR, particdiX |§#$&§+&§B%eaﬁéﬁm%§é§wmiaﬁlsraoall%ns 186 ~

289) refer eddphiengitasberyatives andemaieh wiay the usedlip accBpdanceRb. The
with the present invention, typically comprise an El deletion, an E1./E3. .
wran D R e e e e s

not capable of generating functionally active El and/or E3 and/or E4

It is SXRIGSSIAN RO 9%&9?%8&55%?%%?&’éﬁgx%yro%ﬁt%e r%%p%”{%’ee 'é’%e%\i”u%teféeéf the
words these adenoviruses are onhly capable of gererating func |onaﬁy

presejntaictmtEnE@ta?hd/B&E@ref@neggrénmﬁ lII}@QSE Whebyaifunctionmaliy such that,

n ax{”éﬁ%&ﬁlm%%P‘}‘{Oéaﬁaﬁbf‘exBf%ﬁ'&ngo 'fgd}'%gtdﬁae}r]ne)épﬁﬁ?@&ﬂ %%%ﬁ%egt, is not

which is either not present as an expression product at all, either at

capaplgescription tevel amssPactse kahskatiortevel o 15 preseriviang ferprularly an
E1AYYchatieastdossnot haveneneLEihe, jungiansattiRuied 1o lidf @cferred to in

wildtype adenovirus. This/these function(s) inherent to the expression o
the FRSRIEERTRAIRIGIRS RASHERArGS AsTare khfoliiPes e s skiffsdtin theSaprotein 1s
and, for example, described in Russell, W. C., Journal of Virology, 81,
2573-2604, 2000. Russell (supra) also describes design principles of
adenoviruses and adenoviral vectors which are incorporated herein by
reference, It is also within the present invention that the modified EIA
oncoprotein, I. e. the no longer transactivanng EIA protein and other

proteins such as E1AI2S, E1B-55K, E4orf6é and/or E3ADP (adenoviral
Aeath nrotein (ADPY (Tollefenn A et al 1 VVirnloayy 70 220R-220A




At least some embodiments of the group Il adenoviruses as used in
accordance with the invention disclosed herein, are as such known in the
art. The adenoviruses used in accordance with the invention are
preferably recombinant adenoviruseg, particularly also if, compared to the
wildtype, a change has been made in the sense of the technical teaching
__provided herein. It is within the skills of those of the art to delete and '
withith it te e gBetR ey Dera aBfEHEWRARh R I Gt 'S dbft aREEB HRA g ctions of
the Eikeiemant fardhesinventinneSuchaeletionsimayme related to, e. g. a part
of the E3 and E4 coding nucleic acids as also described herein. A deletion
of E4 is particularly preferred provided that such deletion does not extend
Such tal¢heviretainvkdbrit, basithiey worasythecrdenoticusito be usedhnch do not show
any R R e el Bl e s oy o
- the preagrsids emdrithas o imsindectivesiphniches. Fhiscisdlsdetuefobithelusplighting in
a suit%?e%ﬂ@?o%@?ﬂ &ﬁ%ﬁf&l@&&l‘&f&? IHA@H %%ggogu%eﬁ%llly &lﬁlﬁrlrlsgai&ground

be acknowledged that the adenoviral systems may be deficient wit

s cayeeshrel toreifigte drséveriresgsiesdionroductas (Aves e BiRisEhEretvithlit cycle
indepiShiRReiakendnte egnsideratiop thatihis, iR canpgation with botidhern cells or

group I adenoviruses and the group IT adenaoviruses, may be caused by

cellulesyrigratian BdIStioh Bf tARIAERAACALFRTUMY fHY SHPTRaSR6R Sroliidtresent
invenMhE E@MpEUENEAlRN ATk clplation ceespaeiirelys is&ithec Al complete present
. _.one or performed.to the extent that no expression produccr:?ﬁ'lis formed .

i iR oTB b byE o TRy EIGHENES L oIS IARG arenorses cels
whiclexfression suckilasipiernoiers and:teansetiptidnfactols eingsmissiogar in vivo
bei?g aggive in awa g{ggrent from wildtgpe e(i)tp%r at the level of the

and Ructéic acid llack of a prorﬁ%té??%?sf é’étﬁlgp(gftemenfssy%sr' athe’ 18Ver BT the ™ but

whiclramnslatiorbant:teansesiption systemaitahsantingetesme fis) orespeutisglye ferably
any eﬂ@&?ﬂ@g}/ g?)?s@tg%ﬁ%%%Wagﬁpg%%memg%%%%g llﬁl@ror anism is a
background. Apart from using adenovirases which are as such already
humaen evganipmacEBbgarcelsiad tReprssehtaivy drmiendstosidvel seanifisagth the
variodYeb,2s 9houR hadenowises may be used for the purposes already
disclosed for the other adenoviruses described herein. The new
adenoviruses 30 of the invention result from the technical teaching
Addipevidedhereimik atigaey pretakied fepresratalives fRidinfedl aXaIRipIe provided
the viruses Xvir03 and Xvir03/01 which. are depicted.in Figs. 16.and 17, .
BT S AT AT S RS, ISR 17 AR T hdpgovinases
desctibahierahvector Xwis0d Atk premotesuvkasetionéit intoct Y@ Bl negiewms-positive,
which ols the nucleijc acids for El B 55k and E4orf6 which are . .
Pre A oy B TS SR S S S T, e ot of thsse ) isheommris
deregrut@ttﬁers émobd_lsre W)Ome g@m@cpf@dud@@@gepmé&jaﬁeréﬁ@mmhe adenoviruses
airedSSREGHYCH ePRligaLion.gTBeieneysasulis hieh IRRIURY RONGSPORHRIO erein

one of wildtype viruses, whereby the selective replication in cells,
whichreferelsipptfeotiealss is peariansedviisdfaimsatingplication occurs
particularly in YB-1 nucleus-positive cells and more patrticularly in those
cells which comprise deregulated YB-1 in the sense of the present

In coeeReVtiel§SnRATH deYeRifatehey Borifgrdsht eeonrpigip of the various

aden@MBRIMeRE eRUSIVRIcH 81 ANHNRFEASShEXRIESRION: OfnYBndsast to the viruses
preferably compartment independent expression of YB-1. compared to

of the PresFYr REHSoraRaRls of transactivating the early viral genes such as E1BSSK,
Edorf3, E4orfo, 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.




A further development of virus Xvir03 is virus Xvir03/01 into which in a
preferred embodiment therapeutic genes or transgenes have been cloned
under the control of a specific promoter, in particular a tumor-specific or
tissue-specific promoter. In connection with such virus also the E4 region
is functionally inactive, is preferably deleted. The transgenes described
herein may also be cloned into the E4 region, whereby this can be done

The "aites SREMTSHVERS Br i SRS I tHRPEISHinG Y HHisssRee it iRE 1 the

meanin3 aiRprikatiansgenesodgsaribeas, hereinand padticulashs describetin.o47,
e following, may also be expressed in connection with or by the o on
ElA %gﬂgvi%s@ﬁ“[@@rp SERTTRVBHINCT S B ACRAVAIGES Shatrigi 830
whicinueleigch gl Hiespgaeihaly; arithetlie plicatiom sy stems: of BeHDVER AN/ &NEL and
whi-are thus comprised in connection with an. expression.cassette comprising .
i BT A S0 B Coh Rar B0y U O GI 19 thse
casesseqliemoe codess fOrton€ bk several iofrsandrivauis gantes. (TdmsaktivESoantjdhin the
- E4 region tl itable.claning. sites in the adengviral me,. .
o e CONHG cS At et TGP et dUek i LB B
The meagndeRdrodroggenessigensydos tytoRiheskapoposidrindeidingsgemes 20 - 139
and CHDOFHHRRIERSQLPP0SHHENES fof gRetplloprateinase IRt 30y based

angiogenesis inhibitors, and tyrosine kinase inhibitors. Additionally,
on th; RIS P4 HErS Fantreapis &/ ideds| 3 ArIYiBBZ Y Arediky a8k aspreraseefl CR3

is prvdbiehare prgfembly directedagringRaneehisleyanliardalsdnoteculesuis in o
Preferably the indjvidual or the several tar%et molecules are selected from

ransE G E G SARING TS T Sistan Cet AR VAN AZRROIRE AR MOpTD s | 1 present

in théasidsisencogenssoplagiogenesis factors. DNA synthesis enzymes, DNA
repair enzymes, growth factors and their receptors, transcription factors,
metalloproteinases, particularly matrix metalloproteinases, and

In cqpiasshitherpen alotivaRr mitbe haokimasddygpe. Rréferedembodimentsirus dl520.

Thust,h&@%f é%{ﬁép%(&eavym ?1@&@ R?%] gxlgfélx S%l@ilxrgggfy I{Z)Qrgdnm &0 ﬁl%ee%%%% acid
with other aspects of the invention. Possible prodrug genes as may be

sequefesd 1 prefefrBd antiorlintemssaaeatifor 8kampleaycyivsivieccleslminagery weak

ransiOviRerkingse. carkaxyReRrtidaseraraci phasphanbasyl tanalerrse: Arys-1
purine nucleoside phogphor-rlnse (PNPf. [Kim et al. Trends in Molecular
nuClfAEEREAE S ofiHte 82nd.Br {siHpSUYBOR Yy sFARiel BN Als et eiborsiile for the

transhOFadh 8f 46542 1664n 200 khNiculeseuobuyaeleal. r&UEh RIS M. The use

Therapy, 1 486, 1999; Kayama et al., Cancer. Gene Therapy. 7, o
of SBT3 215006 RASETS 8 A1 ER A El5Hh iy mecso dgdas e, is
based 906 hrockdtirgéieaimpdimoatiTRnaer Resved; 20 F5-20801cL887described groups of

Vijayakrishna et al., J. Pharmacol And . Therapeutjcs, 304,
s S IO BRI C i CEom s Bt T et 24 and. for
exarﬁ;ﬁﬂg)odiliﬁ_ﬂént&;safes for ﬂi@arfmke,tlﬁM{EaS'EarTWEﬁmh@_ﬂﬂ;lE} 1@, B4-6re more
oSl T SRR SP I o Thetany Adisees T l00n o
cell DetrootinErtdocuntliogy; d4421398-1398, 2008xRe scaffint mtcdysdnddatye cells

, 489, :h‘gjg ;%Qi%jm al., Ca erapy, .7
Or' C%%c‘lghl?g%é?%%m. P s%%lb ea op?%sigﬁgugn%ggé%%zgggﬁ%%ﬁg S%éeac}nor only
mm@réf&ﬂ@é@ﬁﬂ@d%ﬁh@e?ﬂs?é_?éﬁ@?@kﬁﬁﬁpte obdéarimiTralingoieadly, FABEBIA12S
proteinl fis 4645466.:20Q3),; Fetingb Ia?é&f@@dgdc%lﬁ% etal JGapser ReSovEds. This

760-765, 2003]; Bax and Bad [Zhang et al., Hum. Gene Thor., 20, 2051-
trangiGE AP0 210 WHHHtinS [RIGTEHBIN A PiefepsEts ek 2E Rpivrad re1bratimssin YB-1
nucide3pb6i 2000 APRIT afhuekal, Canesl-Crnerihelanys 1 423200 nrotein as

2003]1'?bel-xs [Sumantran et al., Cancer Res, 55, 2507-2512, 1995];

descERgHATBRIM AR RSN KB tosis 16 8888702004 ] 4§ nucteic acid

codiﬁ@@fx&raﬂﬂﬂ, Tuall [Baehanger M@fﬂi}eiﬁ@s>%i€l§a¥@dpt@QﬁE0ﬁ@chﬁ§FV&%§geﬁEaﬂ>rotein
et al.. PNAC, 94, 13862-13867, 19971, Bims [Yamaguchi et al,, Gene

BTy 04 A8 08 RIR LA OFEBIGty REWA L5 i rsogiep tos




Possible tumor suppressor genes as may be used in preferred

embodiments, are, for example, p53, pl16, p21, p27 or MDA-7 [Opalka et

al., Cell Tissues Organs, 172, 126-132, 2002, Ji et al., Cancer Res., 59,

3333-3339, 1999, Su et al.. Oncogeje, 22, 1164-1180, 20031. Possible

angiogenests inhibitors as may be used in preferred embodiments, arc, for

~ example, endostatin or angiostatin [Hajitou et al., FASEB J., 16,

desigrpgp2t1BBAAZDO ekt deitbRidE 49RIRSHYEGH [ RERErer NdASni922 to 947.
E1Ad9Ne0l 20020861898 suRR IRk 1AL Ressibie MELAIQRIERS)3 1 830, are

inhibitors as may be used in preferred embodiments, are, for example,
SmbOGHRTINS PAHBHE e A1 NASIAF ey 08 Irpess- 715 romive]iap Al 1 [sdtreeapirolied,
preferdbGiPredbieBland6 c3hO3HEQE, thOAeliviinr biBranctt K CMdkeRREPreferably, the
del .Therap%{?,%, 255-271, 2%25 . thther transgenes in the sense of the |
el BpdS HE VBNt Oh WARCR A 8 eXITs SRABY BStHGTBOR 1PAdnbiiruseign and
deletiamdognhe PV 1k adaenouid sek asesals ohty (osinaikinasearthbikitossdimamplame E1A
tyrosine kinases are EGER (epidermal growth factor receptor) [Onkologie.
prote A oS e e e, T e SO PCHREER o the ones
skillefMagnertGesoitiendesMeslag pBivitigatte1t 89 IhAcprefeinschtyfobinE L A protein
' inhibitar is. hercenti . Canpcer Biol .;Ther. 200 :
o de R o T IR AR B B R B b g e
adenqypispyefelizoiycsenaraten ROVASichnds asickipybdidisketoieashdstimaiinses of the
presel? RIS EATPLeME ALY WRichsmeans that they are present essentially
base paired and preferably have a length of up to 50 nucleotides,
preferably between 18 and 30 nucleotides, more preferably less than 25

The dWdlRotides angldnnstpreferaniyR bha22-0l-23 miclagtidgs.whereyethesseh are
figures refer to the single strand of the siRNA, particularly to the length of

also 8%%5e%ﬁ%?%éssﬂ%&%a§ﬁ%§naﬂévw&ﬁ TERAREESEE ot RS Badanpaipatt Wighpresent
inven@ioMoOyeiprigcisehptive sedind:inglesiENE3 siRNAspedficall Fintheesor. e, the
mediates the degradation of mILNA. The specificity required theretofore |
o TR Sty 8 of 1 SN AR R T IRA G . T o E3
md/m@ecmqmemwwwmms@nmwwmpmmw @ tineofirst words
these ARG 8cRd off %Eﬂﬁ%&)‘é’*J@%@%ﬁ%f@%ﬂ?cﬁ%ﬁ@ﬁngaﬁ%@f)%ma%’%r B4
of action is not yet clear, it is assumed that SIRNA Is’a biological strategy
eXPrefst e RE IS Fd 8y T ibifaneionel i e v Hn g e vefopnidntameb sipn. product is
an exproleehibRmselves-adainstdrnese iR NAMmediated R 'Pr%&ﬂ&%@?&ﬁ“@ﬁh@ at the
e

used as a method for the specific suppression or complete elimination of

transeRRtat R BRAGT P b FBETBYARPolEinG dSgaiiseeBptidogmunhichrariersg does
not hRNAE @ higifer@rganismsuesiRNACampsipg dRi02autieptides fisction(s)
, insofar eparticularl suitable as it does not result.in the activation ofa . .

TR S PR R SRR B T LOBR R AR I ARRT FRSBHSe s Rasgirkied in
the atansfetiionkahdiydesitaddedrRNAIDIR1Mudlestislest havingesysimesicatco4,

2-nt 3 gverhangs was suitable to mediate RNA interference i ammaljan
20 R e e Do S 10 Qe GG, B e e Vtors
whichibozymesparutdritisenseymelfecules [Elbashirp8hidatisoptiastrE eémdadloal that the

W. Yalvci erIC, I T: X .21- leotide RNIA .
mod B e e e Rl e ppoveins

such 4g4-808) As RtlB-48%%, féWeiRNAdio|dcitddParedulficiant éoiés pootein (ADP))
<rou§mﬁ,re/§.se%@.feﬁmﬁ%eym%@?%,'@9@&%&0@%%&&@%@ﬂ&%@&%@f@nber

exogenously added siRNA which particularly reside in the transient nature

aloneyoph & B fEPEREBAHRB N e AR Afier s pescTfiendéligerys(delivieH) 2o f tise transgenes
discis BNA-AleckIaR, VRHpE AL YSRAIRINe Ko adwhich allewt foran: E3 and/or

endogenous siRNA expression. For such purpose, for example,
E4 resligpADC I EHERS haiHg S 1eiagth PR FLRIBAAB S RO T AL S WA Riemoter
Basi¥@Biotavhichtsemprise the 19 rucleotideilapi @aroriseauencehothin e oviral
1S.ense a(rj&d in the ant'ésense orienta% n, separated by{ for example, a 9 o
nuelgf tiitidd soter SEYUERER  THEBSURING HaRs &Rt Fods tntg scksmpieren
structure with a stem structure (stem) of, for example, 19 base pairs. The
loop is rapidly degraded in the cell so that a functional sSiRNA molecule is
generated (Brummelkamp et al., Science, 296, 550-553, 2002).




The nucleic acid coding for YB-1 which may be part of the adenoviruses in

an embodiment of the adenoviruses to be used in accordance With the

invention, particularly group Il adenoviruses, but also of the adenoviruses

according to the invention, i. e. groupol adenoviruses, may comprise a

nucleic acid sequence which mediates the transport of Y-B-.1 into the

nucleus, The nucleic acids, adenoviruses .and a lyiral systems .
comn B el or B ot T L obiriaas RRSWAA thalpfppdine
ElA.art such as, for example, Onyx-15, .A.dA24, d1922-947, E1Ad/01/07,

CBO016, dI 520 and the adenoviruses described in patent EP 0 931 830

may be used, as adenoviruses and adenoviral systems, respectively, and
Finalifielecrrepbpdiimgonudieieraeids, adesmbisationofith Bresulanseleittadigshrssent
inverAGrOancewitbrihednvention.syitable nuclgic acid sequences-mediaingn: as

nuclear transport are known to the ones skilled in the art and, for example,
gene ¥ chitsd o S AniREKe oG ROBEARV iYBlen Shs Fl B 3lope gt ryiditierd] of the
chardBi&istiEiRS the WAttty OB 2R JansadR Lot 8 Al o BIOASSAYS RAQ0. 1 22(6):

532- 44, 'y-oneda, Y., J. Biochem. (Tokyo) 1997 May; 121(5): 811-7;

Boulikas, T., Crit. Rev. Eukaryot. Gene Expr. 1993; 3(3): 193-227; Lyons
At 1dRH sMet eab®iohents245 i 456l 98 Alichbemseleic acid sequentesce with the
veliSIRU00 Dupleay ransport ey realise diferent principles. One such

principle 1s At VB fonns &'flision pro%ln Wit %%larﬁéilﬁuéfﬁia%e pgiecoraance
with pirovidettwithrSdrsieckbsignatpeptide aieddsitrassiparecuintly theoc]lubatpared to
the uﬁgﬁﬁgsabc%‘éﬁgé %agfbtg% %g@@‘lrp E%%sa""&‘%ﬁ%‘{é’c‘%&t&? trea%lf: at'%%vqgég ?\erein. It

aderiovirusesin accordance with the invention occurs. A further principle
1s wigghicherpigijlvef thesd if theadésidmcst tnd autioviesresitslbetisednoviral nucleic
acid ﬁq@%@@%ﬁé’ﬁ%@l@r%_ ok @@ﬁﬂ%iﬁwﬁ9&9&9&&1@9&%%9%%%%@59& g.a

the adenoviruses it accordance with the present invention, i. e. the ‘
part gfdiip Faderobitueding Bravitiag e Hith dirERspEBYy b fisdetimticpl B4 is
partif@suiis frethectransieaqr thanslopation:oh YBsiAte the-gelldlarprless Fiorfs, in
preferatﬂ% %ilarting from a syn&hesis in rcghe cyto%Iasm. and, prompts viral
othehdfeattn IR AR BkEbre B ¥ pArRR R tRe e aRiter B4orte: In
prefesequancelimediafitigdradspoviriitoudieinucleusmag thig bApaseglence@dl capsids
HIV which.is, for example, described together with, other suitable nucleic . . .
o e e 1] ERrpriatid Brigbs 1L Sant, OA "ocs acds o
accoRiBcd 678- 162 811@088ntGswithin thesprisseint bavehtionldigeththat the adenoviral

) i5%8@&&%9@Vui%ﬁqe%?g&ogg?g@g%mbe@a?é@%@;ieyg@&ﬁﬁ&!%ycmemn

group 1l adenoviruses, but also the adenoviruses according to the present
thergiiidniion [9. e et INkdesmsidaizeen dbthphiselthecnbetéinavithseejbeheasoup |
adenWHIGR:COHE fRr theupaptidas which mediate nuclear trRNSARLEJE IS WilRELL of the

the present invention that YB-1 is present in its full length, particularly in a

nuclgiapidiiRdtngoie SEBITEEID MABKTH REDYSUAh BN AR digtinnsespectively,

is eiff¥eRtieidhateYBrd &5 Yegeralcpresent astanderatly xRt QIAMPIRIR@Is formed
shortened or truncated form. A Y13,-1 derivative as may be used or ma

: : may
YR st i cBiMtin WIS PPEsErTHRvEntRqs sy Be1 SYRTEiQ such as
pronpseferablytcapaiieiof biodingtarthedriitateopresingtat wndithus.astivetesent from

. dene expression of the adenoyiral E2 region..Such derivatives particularl ,
B A VT e B B8 1 S Sai e i PEURREF Al GBrba o
the (pnreratedebyasletion efsingleomseveakaminoacdsiat therbieymimps;ctively.

the C-terminus or within the amino acid sequence..lt.is within the present
Part %9.%"\@9 Em Ne,aming ac a4 s ¥ p
HRvéntion that alsb YB-1-fragments are used évse\cfﬂ-liaﬁro%(éﬁ% I the sense

of the present invention. In the paper of Jtirchott K et al. [IBC 2003, 278,

Apa?t7§§§i'%z%%6l&@1%9%3g%&Jﬁa%%@tgﬁw Q%%&&?SEQO‘G&H'CR HLordance with the
characterised by deletions at the C- and the N-terminus. The distribution

Presgpithey GRiHOUR SPBLYY f AN SRS SERD Wh SHat Dot ehe eolers ek bgarrarior the

purdGse)asyelkas dheGterminusis felemant fortheealcygle regulated noviruses
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-I protein) in
connection with the inventive expression of E1B55k and E4orf6 migrates
better into the nucleus and thus induces a stronger CPE without

necessarily binding better to the E2-late promoter compared to native
VR-1 wherahv it cannot he




35 excluded that also a shortened YB-1 migrates better into the nucleus
and is causing both effects, i. c. induces CPE and binds to the E2-late
promoter. Finally, such shortened YB-1 fragments may also migrate better
into the nucleus and bind more efficigntly to the E2-late promoter without
inducing a better CPE. It is also within the present invention that
shortened YB-1 proteins and fragments, respectively, comprise further
of thedigtienies wsudisehssdd cherdinifa cormabietionrwitheth & disinie RagthevBoE ipreferred
repreb@fieularcelipcalisafioniRignakseausnces Nkhand WJWQreWémcted in Figs.
u

regard to the aforementioned various further genes and gene products
t6 a’@r’%@cﬁ%déﬂ&%%’ﬁé%%&f rUsR EVRIN By thErade b euEPiesd inrpfingiple
possible that these are coded and expressed, respectively, in any

combination, It is within the present invention that the terms adenovirus
In Caa%g}g‘a@é%?ﬁv&f 9&@&‘5&@0{8%@ UHHeFIBTH BY MR ing TE8 Nt tFentrols the

nuclSamedmisaring. Sbiveater fdadenokichsashatpparticuwany Dermeensiaad Bueho the
cionias E}? %esléel%[g d éo tshle t%O&eD l%}gsvggﬁ gl?erttid C%mrg risin theocaESidd? qg fi

e hucieic acid The Tenn adenoviral syStem parteulaP ot §5BE Efheeretrom.
respefeotefvatahemiseleio aditkisrchangadtcomparetidudhe witdtypendRreferablyne of

Wﬂd@gghv@n@g%ﬁ&wﬁ%ngga i ﬁcasta-;%grgf ﬂggsggeggf?aebpf :gﬁl%r cells, is

_adenovirus as may result from deleting an or mu
mamfﬁﬂ@ﬁfﬁotéfxg,fafegm|attﬂg}1§mre@éé@r§rmm@@dhngrsé@ténmeéeszamsas‘ve cells and
mord SRHRG R othe LB Miade ROMRI SYSIRR IS AIHONAIYIIOE . of the present

preferably used such that it is a vector which may, for example, be used in

disclgape thellagy. ThehafsewdaimeRtd, ihonrammy daynse smpadijraesigellofwhich

showth@ QQ@@M%&@B@@G?W“@'&}é%%B@ 5%%93%%/&4&' iR& &8t expression of
applicable to the nucleic acids coding therefor and vice versa. In

YB- L RRaiEh WRATHE BraSBALMOERiYh it is possible that the adenoviruses

used in accordance with the invention, particularly group Il adenoviruses,

hut also group adenoviruses,and.the nucleic aci ding therefor, is an
o e T8 vt S0k SRR ahyPreer=d
embddithrart tuchaicusicidesesuefreeserasaltsin haeplicationeiete ltiapdssiblepecific

pronfREXMNALNE & Rl SEduaicae AL GENERIOARNECESTAN: such
. for replication are provided by helper viruses. To the extent it is referred to
virug géfingiudiaid e seqiimstenadind saidivucleicséaelncdsl eted ndibleitransgenes

descEEAUSRESS WhICh I ateKNQYR4ItiRMVIRI @H‘?egf&ﬁemé?é_{%ﬂﬂﬂﬁ‘ DAoL either
the identical sequence is used but also sequences derived therefrom.

alterprbingly, eRiddiEar iRt ahan hermiAnsertietiaie A Bbtgeees which
still result 36

The transgenes described herein and particularly described in the following, may also be
expressed in connection with or by the adenoviruses of the present invention, 1. e. group I
adenoviruses and their nucleic acids, respectively, or the replication systems of the invention
and are thus comprised in connection with an expression cassette conipris'mg a promoter and a
nucleic acid sequence, whereby such nucleic acid sequence codes for one or several of said
transgenes. The E1, E3 and/or E4 regions are particularly suitable cloning sites in the

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




in a gene product; either a nucleic acid or a polypeptide which has a
function which corresponds to a or the function of the non-derived
sequence. This can he tested by routine tests known to the one skilled in
the art. An example for such derivedinucleic acid sequences are those
nucleic acid sequences which code for the same gene product, in

rticylar for the same amino acid sequence, which, however, have
molecia, EReIEARL < DA b s 1 Bt Bl Da B s g e
groupregarghinitize adeneyisuses-adevadingdcdhe invertmmobgrofyotds.anci@rgenes,
angiof18.STTESPANAING adepoviral teRlication SYSIRMAEeRIANg 18 5. IRYENg e
%ncf t’helr use€ in accordance with the invention, respectively, in an .
receplembodirrreititie Sdtmovirsdtalaeiteatittis deficidatfomhblexprsgsiorrisinases.
and p'i@,?rrﬁﬂ&p&e{x@i%%e% fﬂep@r&ﬁﬂ@é'%’;al:.'o?péﬁ}?éﬁ dGficignbehi® (HOESF are those
~either not code for the 12S ELA protein (herein also referred to as El Al2S
whichypayaihgeardise aiedidsady R3rid QErsHPaSo hrdiFetf s ks of fag Bigention.
protein) or does not code for both the 12S E1A protein and the 13S EI A
rotein, or is modified, as defined herein, if not indicated to the contrary,

. Y, .
Possigg PrALR & e oM B PRESHDP S/ ST h SRRSO pise &8 FfORIE £eiq e
deamPl@chelpRidiusimhewhydheaicieic asit DL J1RlBs NI us: GPRFISS Burine

nucleic acid seque hich codes for the oncogen tein, particular
et R BRI HAER FA IG Fwi S A F R A Cprard e o o
(supplallptingVchiaracterisfiés to the @adenOuimasy réspettivelys | RiEprefenabiyu-Duvaz

nan-replicating,in-YB-1 nucleyls- ive Gells.but is replicating in c ,
R L e i R A S
1015 exAbithgd dtegrrfatedly Blumiantiarsaditeading at ?Lééé_ﬂ%é,vh%ﬂég drskitt et al..
Clinipﬁr%'ﬁl rl;lgegsék%ﬂ E-@@gf@’ Wﬁﬁﬁ%ﬁhﬁﬁé@? alll \f.BP:harmacol‘ And Exp.

nucleus-positive cells, and/or does not transfer cellular YB-1 into the
Thergngefisss 3 sl withir? tHe29ent invention that the transgenes described

herein are either individually or collectively coded and/or expressed by the

helper virus. This applies to helper_ viruses for both group | adenoviruses
PossibidGrotaT aerbvirasEsd PlrHERGHe SPAHBMbodiffiet o S G- CSF
TNF-agenovival xeglications syStemdn acesfaangewith theévemterphe Advances in

adenoviral nucleic.acid and/or_the nucleic acid of the helper vjrus is/ar
P N 2 ATt St TS TR S S DS nt A A e Ero0"
Enddtrennlogleid 4€id 3)3ebthifg 260 frotgsdeagpe rrovdiusesvandidegrolp M83-189, 1996;
Mai SEIERQVULISERISIALS, Y AiGLAY. PrSBgRL ihan,ipression vector and that

this expression vector is used in’accordance with the invention. In a

further aspect the present invention is also related to a vector group

possmweﬂmiesﬁéw%&%@t%eﬁlet}er&bxﬁ@@ Vi CLRLFQUP £OBRASERAN are, for

total an adenoviral replication system for group | a.denoviruses and/or
examgsup P aiehEHIISCS A dessRBe horkin A0 1 Vesiro TS dddhe

al., (AgReFdance withdhe inventipmn Al embpdiment eachigeampanentof the 2051-
adenoviral replication system is arranged on an individual vector

2064 208 ST DRIERIEH VAL BRIy Cth e SR ifRhtiseris etk AP00):
ADre(fwither asrekte thedIsaeedm cell, whichocontan)s ke OfSeeveliahOethE, Cancer

cleic acids which.cade for the group | adepoviruses and/or groyp 11, _
Res TG d wh o A B LS VAt e o G B R g s 20013
Faslinventiograndraihifboahe todreMisedin aCodidancepwitty theHatention Afai et al.,
r r ing,adenovital replication system.and/or a, . 1~c o= .
P Dy /o S v e A T e 0
GNRheévéhycsarge Wewposeasdéséfibed herein for the various adenoviruses.
The above described constructs of adenoviruses and in particular their
nucleic acids and the nucleic acids coding therefor, may also be
introduced in a multipartite form into a cell, preferably a tumor cell,
whereby due to the presence of the various individual components they
act together as if the individual components were derived from a single
nucleic acid and a single or several acienoviruses, respectively.




The nucleic acids which are used in accordance with the invention and

which code for group | adenoviruses and/or group Il adenoviruses,

corresponding adenoviral systems or parts thereof, may also be present

as vectors. Preferably these vectors;are viral vectors. in case the nucleic

acids comprise adenoviral nucleic acids, preferably the virus particle is the

vector, it is, however, also within the present invention that said nucleic
Possiplsjdemresprassat e enpiasrmai/ectsied iaaekr tad e e Jisetois comprisesample,

E14, Slements,which-alloyy/for and zontral thepiopagation;efdnserteducieiono, 5
acid, i. e. replication and the optional expression of the inserted nucleic

et al 4AacB ifaplervédtors, prefetably ihiesSivir 4ettors; i rekiiecfife!
elements are known to the ones skilled in the art and, for example,

described in Grunhaus, A., Horwitz, M.S., 1994, Adenoviruses as cloning
Possi Qi RH R AR RE S TS AR s o O BB 3 B BBt o e

endoSai@ndifieRiblicat divkjiihe asgeck adated tolhel 862to8 Gronp jakes midbodies

. a e afore-described e iment the various elements of said
s G R ROy oo a3 SR Seciorbnly.
Accordingly, a vector group consists of at least two vectors. Apart from

possitm@tn%@sﬁg%?o%gﬁ};@mmgea'gn fglation &ge,ﬁﬂﬁnvs%%r&i& %alﬁﬁ’o%l?ffé%?'ﬁe, for

o the vectors and the vector group, respectively. Group 1 adenoviruses

examalrd/Birgrép oage soelrudis Areensrdctéisad b ARlv&réud fuféieiel.. 1. Clin.
InveRCislS 805 GR06 NHCHS Iesnestively: disclosrdhereinand may71 2002),

otherwise comprise all those elements known to the ones skilled in the art
and which are inherent to the wildtype adenoviruses (Shenk, T.:

FurtiRd@agvissiacinThe s andibeirdeplication: dielgdscyiralagys \@brdssed by both
eﬂit rs Fields, B.N., Kniq?, %.IVl Howley, P.M. et al., Lippincot{-Raven
groupyt é/}gx’lslg%ﬁaca gﬁ%& 1 8?%%?%?}50 tyrosine kinase inhibitors. Exemplary

tyrosine kinases are EGFR (epidermal growth factor receptor) [Onkologie, Entstehung und
Progression maligner Tumoren; author: Christoph Wagner, Georg Thieme Verlag, Stuttgart,
1999]. A preferred tyrosine kinase inhibitor is herceptin [Zhang H et al., Cancer Biol Ther.
2003, Jul-Aug: 2 (4 suppl 1): S122-6].

SiRNA (short interfering RNA) consists of two, preferably separate RNA strands which
hybridise to each other due to base complementarity which means that they are present
essentially base paired and preferably have a length of up to 50 nucleotides, preferably
between 18 and 30 nucleotides, more preferably less than 25 nucleotides and most preferably
21, 22 or 23 nucleotides, whereby these figures refer to the single strand of the siRNA,
particularly to the length of the stretch of the single strand which hybridises to or is base
paired with a, more precisely the second single strand. siRNA specifically induces or mediates
the degradation of mRINA. The specificity required theretofore is mediated by the sequence of
the siRNA and thus its binding site. The target sequence to be degraded is essentially
complementary to the first or to the second of the siRNA forming strands. Although the
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




For purpose of illustration but not for purpose of limitation of the present
invention the replication of adenoviruses shall be briefly discussed in the
following. The replication of adenoviruses is a very complex process and
is usually based on the human transgription factor E2F. During viral
infection at first the "early genes" El, E2, E3 and E4 are expressed. The

. group of the "late genes" is responsible for the synthesis of the structural .
Pt R B hd Vit 2 1 01 L iAG b o AR hon e i ton
such Bl AnanddEAiinhicspeoae foredifferentieiifacchE|Bf piotbinspladea &tisabl 21
. far-the Aqfivation.of bath the early and the fate o they
ey B R AR R v
in maprgalan calgsand Aduiidnaffciset EREPEreldn s theayciHitiare DNy AtHERIgymes
and alfi$E8lNg el and thugitrigoghtheihentryinteithess PhRSE (% Bveber K. Tuschl
Boulanger and Blair, 1991). Additionally, they interact with the tumor
T: Duglgsisrel ot i fnRorss AdR e KD e tiF IR sRGF B34 Uy odh rpatpmpdign cells.
Natuit 2909480, thescefiglantranseriplianfactoRERIAT isorelarsese Theferit so as to
factors may sub eq%en_tly bind to cgrrespondingg)ro,moter regions of both
S“PPYE%ﬁlﬁifQFeéﬁl&‘%/%ﬁ&e (R Parc AT RS SO BT P e R RSRVS RS, 2dded
siRN anghnitigteteansoripiiof andhhusndpticatione(biewio sndrfBsroeighaszb8on and
.424-429, 1 . The activit Rb and E2F is regulated b : .
oo SR RO NG bR kDDA oA 131 T e g Wi
allowiicthen GldapenMiphi&36A kkxpomstiast therstd) therhypeiphaspipirythteohfgilsbtides

havin%f p Fleé%%lﬁ 5%84“&9&9&&9@9&&%%& I%th 'lfgf RJ}Q{&I a&g{l[}? fc%%?ergle_lﬂ% 19

released from the complex consisting of E2F and hypophosphory
nuclepRis. IPhe Falegiste OFERFrdmMDtiec ctsmislarbiIERF aitigense orientation. separated
by, fEYPORASPharylRiedRR BesH s inHanSarPLion & SenendeRt I8N Rairp
y The E| A protein bindls ogr)ﬁy to m@g hypophosphor Igfgfﬁold%of pRb, au:pm
Srucifferaly the BindivgrorERes pb Fe%mﬁanﬂ Sasurstisroligh e creppidly
degrd@4ion OFtbaiEbAnpr ateineAdditigrally, 4 aiseibindstethel CRuuegIOMamp et al.,
. _however, with a Iow,)er affinity (Ben-Israel and Kieiberger, 39 Frontiers in
Sciengfoddfanos 3136824395, 2002; Heir and Galloway, Carcinogenesis. 24,
159169. 2003). The gene products of the E2 region are especially needed
for.the initiation and pletion of the replication as they code for three.
e g S e B B oS R e s of
the plemetersstie "&2 ewdy B2Ecdedendentiibrahrotenenivioh isafsolrefergdup 11
adentQDRIEIN B EASGALY MOMALRL ARRBLIY.EZ RIAMQLesAng g F2-late” ooy 1
promoter (Swaminathan and Thimmapaya, The Molecular Repertoire ofg
adenp\BiO%ireE S RITIS re AT SHICAS 1A MITHO® DG\ Ameciareu s sepspert of YB-1
into 1¥9nddial 9 SRINGRr MrH2g LI Additionally, tha raduats LRG0 the
~region together with the EA and E1B-551cDa protein Eelay a crucial role for
inveRHARHVIR) PR 24FRP RSB KT BAPSES POPeRamiSie 2thEPES:prdtfotdry*-15.
AdAlsreyenimore tangantivatekbyqdigesbinteraatiomef oeuEdaif@dlHeroteiPatent EP
encoded by the E4 region with the heterodimer consisting of E2F and DPI

09X 3Antiatbanusrts FhiATac BedosderosEey 455906 YeRftHE hiofRd the
corrd % SAMP IR LENEIIN GOl adiBn Sk avianehEdorft] isd Ractiviataddbyirdd with the
. (Steegenga, W. T. et al,, Oncogene 16, 349-357, 1998) in order to
Ve oI BRSO GUS LS AUORAINyOF FE S8R Hulbe ones
skilledfufthier ifropadtaiaot tuaeiine, idsetésealsiit framates,GvRee interaeting withe, 1-23,
~40rf6 protein, t rt. of viral RNA from the nugleus, wh cel Con
199 R e e e P g i b P Ton LT 2200 532-
44; 345353 Y1990RAcianthell iaporteittobservato is $hattheqrbken T., Crit. Rev.
complex cansisting, of E1B-Hak 40rf6..i lised in,the spcalle
Bl |rrg§ﬂ ﬁ%?ﬁ%ﬁrbgd)gféé'&% is%%sg)uz?h\’]e "that ﬁég%@trgg%&%ggré %%1% 13%266# I87).
The replicationdared utapscriptivi(Omelkss aacsSheniey Xeulisoldgic6sy 42udpigs. One
such 9B IR B3 region is-anothesimpertent tegiondfor the.replicationand dbg with
particular for the release of adenoviruses. The E3 region more precisely
contains the genetic information for a variety of comparatively small
proteins which are not essential for the infectious cycle of adenovirus in
vitro, i. e. in cell culture. However, they play a crucial role in the survival of

the virus during an acute and/or latent infection in vivo as they have,
amona othare immiine readiilatoryys and anontotic fiinctinn(<e) (NMarchall <




40 Furthermore, it is known to the present inventor that E1A-deleted
viruses, i. e. particularly those viruses which neither express any 125 EIA
protein nor any 135 El A protein, may replicate very efficiently at higher
MOTs (Nevins J. R., Cell 26, 213-220, 1981), which, however, cannot be
realised in clinical applications. This phenomenon is referred to as
"E1Alike activity" in literature. Furthermore it was known that of the 5

such HeeiRERSREGAE dDYPETE T POt SS AR Iy IRES Pesadp thiq gignal peptide.
wher Qg ihcGoptiakiand iNelictnespactivielyc dbei axpreasian altheiothecurs.
adenoviral genes (Nevins. J. R., Cell 26, 213-220, 1981; Boulanger, P.
and Blair, E.; Biochem. J. 275, 281-299, 1991). It became evident that
A fupeatigHacylthe/ GRS regidr afsthieih3thprateim is exiibitingotieises to be used in
ojpmsactating function (Wong FIK and 21 ER. 1 \irel, 88. 4910.20, i,
aceor @’bcf).\%\éénoviruses a\’/irPg IS mclrdéetlgns in'the CR1 and/or CR2
adenqei}]i@mgimdﬁoc@ﬁ_ﬁq&eg\mh (df’fthe”QBSIS: prmaima_réa @sSA;ﬂt'g;Wp I adé?noviruses, is
provi(ri%) Icyaélgqi]q&fg %‘ﬁ%&l‘? \é\é%\{lgﬁ@er %vﬁ%%‘é&?é‘}ﬁ‘{ﬁ‘é' ﬁgﬂ&eqtgle{r&?;féﬁﬁgﬁg? YB-
viral genes and promoters, and in particular the E2 region (Wong RIC, Ziff
| intEthe retirdtr 68¢1499 (rebragy stavirariiny 2 Syher Bay by cgtoplasrgd prompts
viral BESGEEH 33:89-9% ]e%%)pl@\ftﬁi@eﬁgﬂ{&ﬁgﬁyc%%fwgaﬁ}ﬁew%@[&%g uence
‘with a wildtype adenovirus, YB-1 is induced into the nucleus ,bg means o?
medityg EARPEKHMINE 41 End B o dANSIWRPFE (E-EBK ihisd Vraor example.
describelugionhedies witkintheyn aleus whichaljowsan effactiveirepiicaianaals, A,
the virus in the cellular nucélj\%.s1 goth in vgérf and.ip, vivo. It has heen fou

. I , n
Bricdiy o) B R e S s 0 A Bl i W
adendohbelstetr, MedinvitolegyncAiwith4né Azy 2000, KettbhuNriveppapd] adenoviruses.

eminars, in Virology, 8, 301-307,.1998) and.thus mediates the transport .
o R e B RS 8 s BRI b Fo A AT s
compvirgs theoohudtionaaind sadesroeir al heglicatien{ae §peptiveligs Byhtisk mediate nuclear
transg?l;,pperation of E1A. E1B-55K and YB71, and by the complex consisting
El B-55K/E4orf6 and YB-1, respectively, and the co-localisation of YB-1
and E1B-55K in the nucleus in the so-called viral inclusion bodies, an
It is GHicieRhdoRlication alibe MUy i accardancewilrihadauantion: i rassiblerorm
~and thus the use of the viruses described herein for replication in cells
whicly RREFF ERenI B MG SY S Sith A RFEReFanly SIS IRHREHSGRERR -1 Fh 1 1s used
or prieiusigus-insererdenkaitbaceliryietac aveiameelts dreh comprigertative as
exhibit deregulated YB-1, and/or for the, rigal%ufacture_ of a medica nﬁ, h i
may BRI HortRECHRAN ST BT LB ALES B WRER" VBT Wi 68 -postive et 1s
prefezels; pﬁpierablﬁ/mﬁﬁ&gvmm&ﬁﬁtwm ‘pB@dmtmeqielastinﬁepgmlfakplfsssion of
the MECSICYES, andior %%”c; Which eomprise; o Sxhitit dere “%"f‘ete ﬁ:f'&emaﬁves
Aréivoived The replication which'is therefore posaibie in this cellular
discloaskrotind} vesattgdn tysis ot theeabneitabbyofidlvionros smgle 41 several amino
acidérgF %‘g -‘;‘%ngn%ﬁ's? %eaél%%%%% '&% %Sitm&td{% %?rﬁﬁooéd[l{ %EQQ&QE%HWRhm the
cell and a tumor. respectively, finally lysis of the tumorc. oncoly sis,
presgicresvipn| helongys Y3l giogprotthighiyueeshge rvéd favesesnvicibiprite of the
pres& [RVERIRA GART SEOUEPEEMBICR is rferird 1603521000 JNeYIBRAN AGbus YB-

in a regulatory manner both at the level of transcription and translation ’
I fragapsme are. Pscloesdyhircair BRAGEIEEs S B aktirge 8y tihererBfetbadreerminus.

The AMG{BENBNY sPex depensent regulationpathwaysfaundinthg-adivalitk domain
but also in the inhibition of growth and apoptosis associated genes ,

(CSIwahatian CSeruprs)s ielksintsr & eilrdo raayenad EaReREmpIED-1 into

the céBolaiviesacts direatlys with RSB kamotaydntehahaQnoeogena 19B-1 (herein also

6194-6202, 2000), plays an essential roé? in the expression of the F L )
refe A B, RO TCERESHDIIIS, 20003 1 5 ERESoRAL o GBSk and
E4oMDIRi g iei{ Steinhtnetlals MC 2i06,128562 69 2001 (Bargathok: fecessarily

. etal, Nature Medicine 3, 447-450, 1997) and in the activation of, .
i el Sebt A Rio A STt AREs YRR 8 STBRy Sy ganmot be

22905-22912, 1997; Shiba, K. et al., Int. J. Cancer 83, 732-737, 1999).

Also, YB-1 is involved in the regulation of mMRNA stability (Chen. C-Y. et

al., Genes 8z Development 14, 1236-1248, 2000) and in repair processes

(Onga, T. et al., Cancer Res. 56, 4224-4228, 1996; Izumi H. et al., Nucleic
Acid Reaceaarch 2001 20 1200 - 1207 lce T at al Cancer Ree 1000 EQ




42 compared to the wildtype Ad5 by a multiple. Compared to this, a
combination of YB-1 allows for a very efficient viral replication and particle
formation mediated by YB-1 and thus oncolysis, whereby the YB-1 is
either already contained in the nucléus of the tumor cell which may result
from YB-1 being located in the nucleus in a cell cycle independent
excludid rt‘f;l'ﬁrag(r) Va\{hs '@Jﬁyngqeﬁ—rﬁ%ﬂlg‘rtﬁgsﬂ%ﬁ]é {Sf%e%emnm:‘?ec%/ t%aig'rrc] IS's'mg both
translocated into the nucleus by group I'adenoviruses andlor groupaﬁ1
effectadenovicuses (dthisairttbaeld intdhthELedtalarmoeleus birbxogpsholistiaetdry B-1
fragm{GtInAPRISAHAR.9f CHLRSIHES AL IHAIAUOR OTHIMPEIRETRIRe 1§ (/S the F2-late

induced to be present in the nucleus, particularly independent of the cell
promeigeith ket eY B infrbolided s WithahSeRe By dsatin i ghortened
YB-1 pretend fleferablynan Rdenavikal Sysigike il swilehes-08sthRclosed herein in

adenoviral genes but does not show viral replicatign. This applies also to
conneion MHoNTUSES P &tedrdance %{H%H%ﬁﬁ%@dﬁ%}%@%?&%Sequences (NLS)
and tledaroviruses, which are capable of efficiently replicating due to their

specific design and using the effect that an E1B protein, preferably the

E1B55K protein, amdlor an E4 protein, preferably the E4orf6 protein,
With prowide(s Horadmn effective:tnoilisatidntbérY Badgsprefe rably ndhenusleutd and

Suitable cytostatics yhic e.used together with.the oviruses
e e e R e R Baca ane
exprefisg@rriereeires foneranmsimbihaisenbelonging to the following groups:

anthracyclines such as for example daunomycin and adriamycin;

~alkylating agents such as for example cyclophosphamide; alkaloides such
It is yihaohe SERE RN IRAEIORE3 SheReaB TS enQirtiBeith stipiarahgystems are to be

undeéiBbiRslinGi Ahtinatabolites sush Asdanexanenien -HuasoAGhANFarticularly be
methrothrexat; platin-derivatives such as for example cis-platin;

underyppeRiotade RHIBRGES CUCH SRTBIEEAIMBIBEHRTHROTREHS, bepepppid and the

nuclel@X@neg s @hﬂ&cﬁ@ﬁ@iﬁdﬂ@@t&ﬂ%@iﬁi@ﬂﬂimﬁﬁiui&tﬁﬂ&ﬂ.&ﬁcﬂyﬂ{iﬁ@nucleic acid
R ST SO S Tor AT AR08 G B ALt 8t st
of thgekhanaroy¢ireadernivativess sugh @suio fexamgkily -AdEr dhing and/or mutating
Quinses Alsclosed harein,. IR RRARIGAL IecomBINANL AdRNAUINSESThe «
pmm\%v%?ghr\é%eﬁ%% y ca%a%‘f% S()t%{ep |cating£|n ecl:%?%s W%uic are Y%%gll%g% i ‘ - e e
adengiitibsisioosisvddaeadblnonipre combinied tiatethal B- s preférablych they. for
exm{é{@ogéa\ggh Aredimiied-in their ability to transactivate the viral genes
1B-55K, E4orf6, E4orc3 and E3ADP compared to the respective
transactiyating abilities of wildtype adenoviruses, in particular wildtype
The 4439 ThRRE@SENLINVEALOLRASS WIS fRmnek that 40is Wied: and adenoviral
transactivating ability can he overcg}r?pe bi/ expressing the corresponding
Sy StegunBSPEAY T pAitili PRI ERBISKC HifPEABIECIR COmBRTEH WithCiise versa
nuclear localisation of YB-1. As shown in the examples herein, viral
I rée\glictation at@ld article fotimatiorgki;?l iriltcreased %?dekstui conditions to a 4
"tV é%rhbvérab etd fﬁsee?eﬁﬁ(\:'%on acti\lﬁtyp and p%r%lc e fOrmation ac Si?/?ty?se 0
accoréapectwiely, tb wildtyperademovirlishs. gd3iT hié méehioamesns,inbcondectigroup 1
adenWGE%Q'ngQBgor&ggién an sf %SEHB ﬂ]; \{’\él%cfhigha?n qgsn QUYEE: eq{gx%lro e(ljlcleic acid
Rerein are used in accordance with the present invention, is ntended 10
whicherapptied: Usgaibinzosystdniiothrameleialdsoligbditdscafstewithim theeplication
evenP SR IQYENtioN do-Anply erdaliver itipcally, Fhe: applisation is-ntend edesary
to infect particularly"those cells with adenoviruses and it is intended that .
for rgplegsoivira eeplicatioh Pabsduran seeuls theréewihich askirpdoloe@ding nucleic
acid @é@ﬁ%@@%ﬂ& EaHzAkM %@cﬂ%cj&“ the farmation phaLanditipRe Rica!Yias within

disease, for the diagnosis and/or prevention and/or treatment of which the
the REPERTIRY TRBRHCHI S ISTUSARE SHRHCA! Pretitafnént i prafetap yefdichies derived
therdfRAMeatof Mmalignantdiseasas Ul HisRASesaCaNCelHISRRASCHI GABER Tesult

and tumors, whereby these terms are used herein in an essentially

synonymous manner if not indicated to the contrary. The tumor diseases

are preferably those where YB-1 is. due to the mechanism underlying the

tumor disease, in particular due to the underlying pathological mechanism,

already located in the nucleus, preferably independent of the cell cycle, or
wheaere the nrecence nf YR-1 in the calliilar niiclatice ic cariced hy




44 The present inventor has surprisingly found that the inventive use of
the viruses described herein, preferably the use of group | adenoviruses
anchor group li adenoviruses can be practised with a very high rate of
success in connection with such tumgrs and that they can be used for the
manufacture of medicaments for the treatment of such tumors, which have
Y14-1 in the cellular nucleus independent ?f the cell cgfcéle, Normally. YB-1

in 2 GRS BT (R DR Bt U TR RSO NG, Fagm g hich
corresPdhSsphaserahthéinefioeyclie¥ Brdnetnibedfoemnd insthehirucieus: af vathvy routine

normal as well as.tumor cells, whereby part of the YB-1 remains in.the
Bk Ly e e g
are thisnoudeificiedtsenoedersto/ prbviddfdpvital smmolysis osidgcsuotpanodifiedor the
same SHEAOVINPER 106 comparatyelyow gificacy fsueh %‘é&%n&%ﬁ%ce due to the
adenoviruses %s described in the prior art, is ultimately based on their
degengyeshi§aipplkeassa chidther words. such adenoviral systems may be
particularly used with a higher efficiency in case where the molecular
_ biological prerequisites for viral oncolysis is given using these attenuated
With giegagtifiedtbtiettsirtisaseastaecite dhetisin IpratdranRf usiRgPthd gresipr| the
corresRARMAVIrLESS Angl/ e gioMpD I afenaViusesid ¢as80iihaasenavirdses use in
escribed herein to be used in accordance with the present invention,. . .
accorda QALK 20 G2 S5 CEY A oL A7 PR RS TE l BE G 4 i nuclele acid is
deficirecoinbinarpadann vf tisesndesartoad i irppaanipaient EB0tG3W&30ent. i. ¢.
the prerequisites are gj in such tumors the cells of which sh cell .
docs QRS S ocBNGA e O TS TR of kas Botin o
for thiotafisatioprotew leccanséa byidhednatasd OAHE tommemitselfiarsbytiede for both
the 1%%%%%%&&'9"&’&“\{}% ai%%”ﬁasl%c PLEing g the nvention. as,deseribed, | i not
herein. The present invention thus defines a new group of tumors and
indicgigthdp diseasesand ahdistalsdhefasanentrivivehoaing st diighenthpmprises a
nucleﬁ%ﬁ@%f‘éﬁ@p‘@%%k{sﬁﬁe?&%pﬁ@%&é&i@&iﬁ%ﬁﬂﬂ%@ﬁe@ﬁ@r&‘ﬁ%ﬁ@é@ducleic

_adenoviruses and/or group Il viruses, but also using attenuated or .
acid SeEARSIVAIEh 60ESEE BIFed9as RBEIRNPATESHBP AR A Firineteropich has
the fOllPatRNtRVIIEHRRY bedtreairginRceandance wWithatheiinentiomesinghovirus,
gr,o pl gdenoviru%%s and/or group ]l agdenoviruses or the adenoviruses o .
respefiivEidedtii RRESTARN R 8“&%&% A BHEGH SR ST ¢ i Qi replicating
in celddreaity krowdeietidenprdttartedreusiogtie® adenovirusestidesaribed herdiibiting
far th ry first time, and preferably using such adenoviruse ' a
dere B A S b oV s . R Ao gy orte
Edorintarféoe Witk DR eibik&irignof R BE2$ior evidth, are/ notireplicatinagsiferBHular YB-1
- -negativ ' rangly.re plicati .
0 e T e P R rrin o
eithepidizidasl1®, allgstas!foodsdmple;, wrasedbih@virelses ida2Ahis applies to
helped WIR%Q4%, FOAYURLOT, LRIAR anddheAdenoyiysss-described in
European 45 patent EP 0 931 830. are those patients in which it is
ensured that by applying or realising specific conditions that YB-1

Furt SRR SRt he sislemsokis indused ot nspriaddhese ndithat ordance with
.deregulated YB-I is present. The use of group | adenqviruses and/or

the TRYBRAET I AU SABUNISE ST Eh A BRI tRiS YE Ao patidiitd ppasdys is/are
prese@ndheHineling thatdhe induction of viral replication is based on nuclear
localisation of YB-1 with subsequent binding of YB-li to the E2-iate
promoter. Because of this finding disclosed herein, adenoviruses such as
It is AARE:, cki8RR-4er , et A ObAANGIB 108 ahd/onthe adenioviruséisg for group I
adenggsggébead é?OI‘EurO e%{' i)CP %e()r\llgrllzlgésolsg ai;l'e BSQfGrPS%\{ alsl‘gsg% llil’(l:aéte n %gS%E]OH vector
celis Which are VB nucFeus-posnive andiorin cell i wnieH Y BH' 7
and thresentipadereyeltated nraaneripotidenrearingofithenpeesent invention,
Insofar these adenoviruses can be used for the treatment of diseases and
patient groups in accordance with the present invention which/who
comprise cells having these characteristics, particularly if these cells are
involved in the generation of the respective disease to be treated. This is
the basis for the success of AclA24, d1922-947, E1Ad/01/07, CB 106. of
the adenoviruses described in patent EP 0 931 830 and of the group |

adennviriicace and/or aroitin 1l adennviriicece in the treatment accordina tn




46 is hormone treatment, particularly hormone treatment as applied in
tumor therapy. In the course of such hormone therapy anti-estrogens
and/or anti-androgens are used, In connection therewith, anti-estrogens
such as tamoxifen, are particularly t§ed in the treatment of breast cancer,
and anti-endrogens, such as for example flutamide or cyp rotero nacetate.
in = AFEBAHCUIAY aed,in e israpy,ch RAstale. canesr, THAASAOVIHEES: tcos
isclosed herei may a S0 be used for the freatment of fum rs, where y
two viseotarideisbselecisd oo tiecgroppsed ppising: prenaryr tlmspksation system for

eroup SRR LMQNS, LEFADTUMALR, SOt MEASIAICIHBRSS: IREANELHA broup is
therewith it is preferred that the tumors exhibit at least one of the following

used fpAasAEdantsEMatly thaitHes REVE VB IMERENATICREGE RguEREent Brtadenoviral

repliceBH YRR ITeshactbERl Whatitheraasern fopHus s, and/Qp thattheyetor
contain deregulated YB- 1. It is within the present invention that the cells

and the tumors, respectively, comprising such cells in which the
Final BO€ftOMiEESR SiNcA660 datewilh dfedhve aieo replicatiesaifareLapakle @htains
re Iicatlngf %re th(i)se wh&ch r}lgt e or%%e o st%veral of 1th%ﬁfeatures desacribed I
one areife pariiculdify the Feative that they have FBA 1P eSO eroup
adendngtegendent afdhpectatidycissdagardiesknftheticthsondiareforrand/eanthehich

are tge%guruesétgatnthaecXOQ é/neceg &I “@Eeqn@ﬁ&o@ Q)q tg}l 8@62% ecgrer@t)%pﬁir%qgg%bviml
respectlvelly, may be treated using the group | adenoviruses and/orgroup
replicEtindesioWruseslior sccortsneadiith Yhelprasdnrinveetion caeibthetatveng to the

mverﬁ@ﬁf‘f&\{i{ﬂx@%ﬁl@}ﬁpgﬁﬁgé for dbe-manwachve hamedicamant fafsLhe

treatment of them; whereby the adenoviruses express a YB-1 coding
nucleic acid. Therefore, there are preferably three categories of cells and

The 4BoRQfdismous donahich; theQuRiHadenRAYITHSRsRIRIIPHcleic acids and the
adenoviruses in accordance with the present invention may replicate and

nucleigh gt Sg- e B EHEa AR Pratst abfly TESt UiSing theBRISRERBviEadnt @ cell
prefergSpectivalyt 2touphérébellsuahickthbayres¥Beldnttheaticleusdrdepsnaemionents
they 208 GBIl Cycle; & 58&‘1%(?&%[%”5 which do.not have YRCL I (08 NUCIGUS, id and
Y parh(ﬁﬁary not independen ot e Calt cycfe, ut corﬁprrxllseS egfegrhulated
a sinMBet savelaGrdane Gues|lsewieicively not have YB-1 in the nucleus,
particularly not independent of the cell cycle, and which do not comprise
deregulated YB-1.
The nucleic acids which are used in accordance with the invention and which code for group I

adenoviruses and/or group II adenoviruses, corresponding adenoviral systems or parts thereof,
may also be present as vectors. Preferably these vectors are viral vectors. In case the nucleic
acids comprise adenoviral nucleic acids, preferably the virus particle is the vector. It is,
however, also within the present invention that said nucleic acids are present in a plasmid
vector. In each case the vector comprises elements which allow for and control the
propagation of inserted nucleic acid, i. e. replication and the optional expression of the
inserted nucleic acid. Suitable vectors, preferably expression vectors, and respective elements
are known to the ones skilled in the art and, for example, described in Grunhaus, A., Horwitz,
M.S., 1994, Adenoviruses 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




For the cells of group A the adenoviruses in accordance with the present

invention, particularly group | adenoviruses, which do not express

additional YB-1, may be used for replication or lysis. However, it is also

possible that such adenoviruses in ggcordance with the present invention,

in particular group | adenoviruses which express additional YB-1, are used

for replication and lysis. This applies also to group B. Without wishing to
StaterSEth Y theFef hecralsORSBBnS 15 ERRLTHLR B Hhe BFALE GFHhACE 16"
groupPredgigveiparticular the E1B55K protein, and/or the E4 protein,

particularly the E4orf6 protein, an efficient replication is ensured by

localisation of YB-1 in the nucleus and the transfer of the same to the
Groumliclbusviespeetidaly 2xB@y1 [hdditonatly expressaddyrited afehovimises, nucleic
acids SHRROHS IS RIOGESS. LGRS AL YR Cre A GIRTARY SRR QOCHAMKUSES nose

in'accordance with the invention, particularly group’l adenoviruses will be
elemensed forreplichtionnss lysiBsghiehthelditiopedlyvéxprears ViBhareThaorgheofilldtype
adenof\qwggss SIS . Q?de%g@lﬂﬂgh@% Wigh dit‘?hgﬁ Pé%@gnt&? ff«‘i&dgh@h@]@gy, vol.

above processes of viral replication are not active in the particular cellular
3, ediparskgiedad Baeh tabanefitieHeresicdtidh faglockinpienat-By ysrovinbighers.
PhiladdBsthi ANdRXRRaSRING7TY B-1, respectively, an efficient replication may
occur, whereby the underlying mechanism seems to be such that the
overexpression of YB-1 results in nuclear localisation of YB-I as also
For pigsesibed inyidBargautiBaigosRpGetalof Natikei dedicine p9¢nt3invention the
. 447-450),and JUrehott Ptirchort K. .et al., JBC 2 278, 27988-27966]. It
e i AR BSEne ULl SO SRR MG BRming cells which
either inherently contain YB-1 in the nucleus or do so or after induction
The r%%chﬁg}{ Sf %tc{grgol'\jz?}{l%gflr{%% tvhe?vn&c 3}‘% Q rg\{:@s%hagg %R‘\Eﬁgﬂge&ggs%ﬂlgke&e human
-1'in the meaning of the present disclosure. Preferably about 5 ‘A or

transenytiperietabahiGheinehaiahiafecr ttoreatdirgt Yiee Sropieenes the timde3 and B4
are e E@giggqqql@gé%fie@mr&w eUS; PRSIHVE SRl R EENSIMWNC the structural

eregulated is present. For other tumors such as breast tumor,
proteiitepShEcHINS; AVrfah oM GRSl EIReTHAMIRINg Earkilfomd E1B
whicﬂ;]&@@ fgePiﬁg%&f%mm%@eiflwﬁeiggrﬁ&g@&@%@g u@éﬁdr\{% lagtivdilighof both
show nuclear localisation of YB-1 in endent.of the cell cycle, ma
the ey A"80M6 KBroBREBhAD KLt ﬂ?ﬁiﬁggséfég}w@ag? ﬁ,%@ﬁég . é{‘fm‘* genes
(Neviumnoremaygprederabhz be treated Adngpthd wdeadingestiinaceasdamdige DNA
with the present invegticf)ln. Nuclear.localisation of Y Bsl ﬁr;%agl

e induced b
. {C. . d
sy SR RS T30 St St e el e te, BHEERAN an

Blairoctéatﬁmdgmmﬁﬂi&tbzyri,npfaaticwa}ﬂyﬂdvmmmdimﬁsappﬁﬁ:@ﬂd%boﬂas§ (Whyte, P.
et alYIQRIRUCSAS, }?’1‘-‘?99, 0{6?@ ,ﬂlsﬂo‘%'ﬁsgc'90?%4‘%%%%%%&6@%9%%@09 "E2F s

connection with hypertheuilia it is important that it may izedina
releayedy BpeBRic irremenaparioarutyy| ot aanrerpartina@wRe L slee &f both
celluPREGHiIC QP&'%Q@%PQMM@B'{E Le) %M%uﬁﬁn@%?e &%Hﬁﬁgr)a@gd initiate

because of this, the prerequisites for replication of the adenovirus and
transgiipsion aefl B teRHertgaisNTE Ve R whitsh préfrably T2l dalR? limiegetivity of

pRb (ARINEYF Jurchoth KeVadthet pnBeIamannyid, aephadBphoRexed Hens3 of pRb
Biol Chem. 2001, 276(30);:28562-9, Hu Z. Jin S. Scotto KW. 11 Biol

partieiany. 960 Falho8! 276 (h]. Do%s:45; OMEE TOBERuRT PIRERIARORHES form

of pKb WasaM. iKuwanenMGK olhage KB ylpBiehkdr@imichd9& R b E2F is released from the
27301'1:5997-6000), The medicament of the, inyention would thu e

com g B bt e BB B ol bty fafom he

comfhem\WbEr by apptoppiateypried RpastitheaimentoipdoncdrBitBdpendent genes.
tment.a transport of YB-1, particularly.in the res jve tumar cells, is ..

T B i e e Vo R G o TR e oty e biRing of

E1A to pRb predominantly occurs through the CR2 region of the E1A protein. Additionally, it

also binds to the CRI region, however, with a lower affinity (Ben-Israe!l and Kleiberger,




Based on the technical teaching provided herein, it is within the skills of
the one of the art to suitably modify particularly EIA which may, for
example, comprise the generation of deletions or point mutations in order
to thus generate different embodimerits of the adenoviruses which may be
applied in the use in accordance with the present invention. As already
mentioped, grou oup| viruses.are capable of replicatin
Fron R o et e e O e 150
169. Me3question whether also these adenoviruses used in accordance with
the invention are capable of replicating and are thus capable of tumor
lysis, the status of the cells with regard to the presence or absence of Rb,

The geee medrstineblhsioniedigmeicstippredboradsduier, i8srmsievmntand completion of

the rdpHERRIMRrE{Or e s pf-sald Adeneyityses iR AaRHANGe IR B8 nioteins is
present invention, it is not“necessa]%ﬁ:o take into account the p53 status of
contrghiedrite SR BHstHBC S f8"beinfe LGSR tReC IS ta B brisatl gferred
to hiybign atisimg-theadsnevital systems diselosechbereinii capneetionwithhromoter
YB-1 nucleys:positive cells, j. e, cells having YB-1 in the nucleus
(SvapRHRRAEH Pt M55 Bt 0O e P a RS Corren
Topickoe’s_nfzitdﬁaMelagW impaﬁhmﬁh&;ggplicaltiolr@@;f thyaldanowjmsgé@r t}‘_wlag 1995).
adafiaghising dhe technicaleaching disclosed herein, Tha transactivaling,, ;.oveiy
oncogene and oncogene proteimn, respec |veY3V/, in particular :
play prefer;ably@f the gr@uptwia@le:rf_o%’il%si, dan Sebditherfumtierfibe centpdd.ofhe E2
promHIE-RLQRES AN NAH Al Adenolral RIOTRIENS; ARY Q%&S@é&?'k‘?%ﬂ{%%ed by
a tumor-specific or tissue-specific promoter. Suitable non-adehoviral
the Bforfgters vah bdsdietswd frsm thasiigup ebniprisiagicyidtheGutovirgthan and
ThinRRAPAQIETERSN {rays.Sa6COMR ViFushRIRIRR e h-adaNAIUS-RASRE of E1B-55kDa
gromot,er. Tv'a land the non-viral YB-1 promoter (Makino Y. et al.. Nucleic
and JQHE f$cl82q9 et BY 37551528k ulther StdthotersakHig tndy hédsddo8) in
ordetCORNBREOR With-asyiaspechakthrinvenionddisciesed herisiae’thea further
.__telomerase promoter, the alpha-fetopratein (AFP) promoter, the .
AN BRE i B e T Rl VT KA AARLS: Reror o
viral RNitorm ghe Cuijdus, NakedancellulZhRNg,s)areKikakadwa Me, RarkuX (Bridge and
I, E.. QL2 Int.J, Can 78, 242- 247, 1998), the L-plastin promoter .
e LM R e o S
compeisserstiinkBolCanBer BEn&Frérapy 16:409:108) 1O, -arlehifigiral inclusion

bodiYBSOR'ESSIL RIOMAIET (Culsen. A Jfalay. Jid/alh BliRIHSD 8968 intion
80, 1935-1944, 1999). E2f£romoter (Tsukada et al., Cancer Res., 62,

(Ornglormand FrendoY itpeghakm 1 promotéP {Zhang et al., Cancer Res., 62,
3743-3750, 2002) and the PSA promoter (Hallenbeck PL, Chang. YN,
Hay, C. Golightly, D.. Stewart, D., Lin, J., Phipps, S., Chiang, YL. Human

The B piegiPRer 5y R0, POy 5281 90 60) G rGBIASOH ASrh St (Nt bsclle release

of a@NbvAEeC anear e dbrd preG8dy 200BInEYROSXNELENASLAIRIPMOE K ariety
(Nettelbeek, DM., Rivera. AA, Davydova, .1., Dieckmann. D., Yamamoto, .
of R AN BIARGT R S RT3 5853 J0as AN GG Lty virs
in vBugh as tetratyclineréXHoXkveMitiagudhy, Horidayumie Tn, thayakawd of the virus
.Gene, 309, 145-151, 2003). Furthermore, the YB-1 dependent.E2 late
S B O e B R S ooy
and 20dpE0i984htisnés ptbiactetlvihidhrmay, Derokenti¢dnhdctionlwRltied, supra). It
coulESENHINERDN: AL Pl0merase Rrometanin KOoWD Akt I3 protein
crucial importance in humart cells. Accordingly, telomerase activity is

wasralpglatedtHioughrranseriptidnBl céetrbiof iz telemeradenravarsdeath protein -
(Toﬁ%ﬁq P@I?ﬁ s 90(,:’556513 (%b M%? 6}"}9@?3@& %yrgféﬁglﬁfn%}%? REYA8 n the late

Expression of the telomerase is active in 85 % of the human tumor cells.
phage Rt HEEtHEPE 1Y i §s TMEEEUR IF VISP YO rrHEF S8 of leeprofiBresralys Hre better
lysigainheealis andemhtyonigtissue (Brawnsteimd. etal.q1SanespResearch,

61, 5529-5536, 2001; Majumdar, A. S. et al., Gene Therapy 8, 568-578,

2001). Detailed studies of the hTERT promoter have shown that the

fragments of the promoter separated from the initiation codon 283 bp and

82 bp, respectively, are sufficient for specific expression in tumor cells

(Braunstein I. et al.; Majumdar AS et al., supra). Therefore, this promoter
and the ecnecific fracnmente recnactivielyvy are <cirntable for enecifie

Kemggm




El B551cD",k1)13 and YB-1. It is also within the present invention that the
reading frame of the transactivating oncogene protein, in particular the EIA
protein is in frame with one or several gene products of the adenoviral
system. The reading frame of the trapsactivating EIA protein, however,
ma.y also he independent therefrom. It is within the present invention that
the various promoters described above are also used in connection with
the various embodiments of the adenoviruses in accordance with the

Furthtention. iprefesably e greip:! iadeneyirses) patticwarhiingased particularly
promote; js to be 1liised which is different from the one which cantrols the
e

VPSSR OF PSS 5ERIRE BPStein oF eXpPELEiSnSFotict fimwilbitypEPtein, may
repliadenenirufgsedine afbiehrenticried Neomeoterfare shuscsuitabdeo, 1981), which.
_heterologous promaoters.in.the meaning of the present invention, In .
how AR LT 4, RGNS M Ia R TR to 2 “E1A-
like dervantiom, particutafiyrthergrowpt wakehovirosks. of iieonmermptatedcttdatl by E14A,

pplving, t ' s fog cells.of gr and.B.as defined..
o R e e C A e Rt e
expregyoprotahs ch?fsﬁlﬁ@m@lﬁ&:ﬁﬁﬂéﬁe@&wg@a% -ﬁiorﬁdﬂe?ré,, Whereby! phefeiablyneer. P.
and BUENBLEXEIURiNEly, the expressionef ihe BlAROtRINIS CODITleA % BHE Cr3

The expression of the EIA protein is in this and other embodiments urider

regiophafl dird BreBSLCEBIToNRHIE Brosisterdnevastion ER@mpiiand Ziff EB.. J

Viroladsnannal &2 . 1lede) proseatirkbisHeahs0 drimdn doprtieasenvhere theBiR: cro
. protein and/or the E4 protein is/are expressed in an expression cassette.

regiop FefEr ety Rt ents of theraideh Bt GEERtA G B-ithcte - however
are sitiveationipaitigulatihtheqroups| tadanavisdsesaiidipearsemplatechthaticular the

whe lying the NQVJruses, | ti ith, cells of group C the
E OO Bt A bbbt & ongor ShecHE Bl SpBRHEghey- S T
VirugiBseenspedifigopPdnidter. In connection therewith it is sufficient when at

least one of the promoters which control the expression of the EIB protein,

the E4 protein and/or the EIA protein, is such a specific promoter. By this
Aftenumiatiorgan asldl tigsgellspetificiycillisvafisared dtvae refsiivation. of Bhé is induced

into AHSNRYIKSSS iAccordancepyithste inveptiondhanPrens.enidn celisefdhey i

respective tumor, organ or tissue and that, apart from that, no further .
the vija§ iRe1ESHANRAGEE B tHEDE piRcitis artheipehaviriiselsvsuenplisatipsy of the virus
in theXamipie niglysedofrefeiablynstii disecand apd Mg preiaiabbaalbthige E4orfs

roteins_are controlled by such_tumor-specific, organ-specific or ,
50 Bl UTe SRS TG Ut ferthh SR RAG s b1 1 17900: Keit
N. LajgathoSendelis ihithrelogiotFosnlaztumapes)vwhic hvannedideveleptatBport and
.. suchtu hich are for other reasons such as medicinal reasons to
cise DT Bt ot ot o (o S BT Broauetton and
adenmanmsimelianatamd nespee tprelferdpliha dwuopare vogardi S féil Bxafiptad&taisend by

t n . toror ce such factor at a too high .. .

e o e R R G gpton o
YB-whith théddederibethademsisusedtin accoitkehoeabithaheiimvéntion, are efficient

replitS6sh aredesistant, preferahly shava: MHIRIEeSistanees, Resisteneate of te

as referred to herein and which are characteristic for the tumors and

virugsafisaes bsdoketrondon rapE iR IVRREH aYkithedratdd byptre seirowihg. preferably

cel1sORARS, haweyerpareinahimileddhergio-MBR MRZ. JOPRIRIMEIASE: cells which
BCL2, giutathione-2-transferase (CST), protein kinase C (PKG). As the

compfréct Bt EtoaticEEEedY Brorfy 6ttersr ol th& iR o afopredisament,
respéagvexpressinn efapeptegisikelevanigenrs plays aelbealJale indN., preferably

generation of resistance so that the following factors are also relevant
col ST et lE, NP MBI L BBy I 160 P0G BIGER L Miich
comfiise et adxhTandereglierth&n Rhamaceh 2021100 r843+302]. which is therefore

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

those




It has been described by Levenson et al. [Levenson. V.V. et al., Cancer
Res., 2000, 60, 5027- 5030] that the expression of YB-I is strongly
increased in resistant tumor cells compared to non-resistant tumor cells.
Resistance as used herein, preferably refers to a resistance against the
cytostatics described herein. This multiple resistance preferably goes
‘ along with the expression, preferably an overexpression, of the membrane
infectiog At (ks poAURTHERT P gIRBIFOtERT WHIEAHAR Ye 1eRG S Mdrkdymor
resped@VdietammBingiespastive6eliscanddbiysi alseafktumors exhibiting such
marker and respective patient groups. The term resistance as used herein
also comprises both the resistance which is referred to as classical
YB-1resistance mediatedthiotgh Poghproptataivrasvwiell dsntheoresistarced CAAT
referred to asatypical resistan hich i iat or r
sea T o ror o RS e SR e v
of traperrglacesandttirtnelebqreXidfiof ABP1L I3 togoiwokdrdselngpha lifisgfar 1998).
There QROIFOMGIAS I 2RNG AV PEMSE L IR SRR D EINRS insirad &l fion but

in addition to determining YB-1 in the nucleus in order to decide whether a
also ipfienpial Bedtcansalinad coRMPTE HitFHedisrertionaswgahan. S- K. et al.

FASHafienoviriseswitthag) expestation of BUCERSSc MATKES WG INOkamoto. T. et
Principle, may be similarly used as the P giycoprotein, is MRP. A further

al.. Opsqgear h%ég%ﬁ%?ﬂ%’e ShiPtAyt epl legteioh B irpafidiid as gene
(LashBRVIAg £oloreetial TErCinomad® conesmethris R NAMDRIdetatiie ¢slkin, U. et

lear_antige an S. et al.. Nature, 15, 387-391, 2Q01), as, fo :

o T TR HeeH oA by SFiH 55 B o AR Rt 1 g Bane
the aZi3Zh{I@Y .0198P)ideinathyeataehshamthpfiedthafdoradstieancer Bndt al., JBC 272,
ostensarcoma gells, the expression of MDR (multiple dryg ygsistance) isg ;
o ot tcr o il (SR 3 6 o Ll Eanber e 7. &
involp@y 8 2R 7 GOB Afforkieh soteritial (Pzmker Whithamdyebes usdeeivelopment 14,

12368608rRY6¢ With e nyemieass %6% amiya; Mz, NakazatRe Y4034.4228. 1996
Neurooncology 59, 143-149 (2002): Stiewe et al.. S. Biol. Chem., 278,

lzumy Wy sicrh 4386 eobdy MiegmychtL0aH Asbd28 reféPredstolys-al-agamoer Res., 1999,
59, 3progrgstic marker in breast cancer which may be used in the present
invention. Only in patients having increased expression of YB-1 in the
primary tumor, a recurrence occurs after surgery and chemotherapy [Janz
The McRbBlobatisetiE2aeEB2002 180281287 helt is & Palrticitaraehsantagcofhucleus
., the present invention that.alsp those pati may he subject tq treatment
e S B TR i e FOBHUIOR the SO B CoACRHE Nerahs, oo
transiwhachi othe thiseidann by lpeotrp atett aoymere dandthe grediirdbolimoaksersdts in
1.4 S NOGTE ks duther rakment ALINE mAT CISRASES USR8 A protein nor
methods of the prior art Is no lornger possible with an expectation of
any Eifcdeds petparticatarstnsrenhasgserofneptostaticsoimdiadistionds Ag7, 10427-
Lo43pngneasenabivpasshinAd £R0ROLRE sheaessilCAIRARN! e protein

onger in the sense of influencing or reducing the tumor. Herein the term

YB-jumédiisradinigingaraldstdhsmpamorrekiverdisaase shfdrdimad E1B-
55K iInherenty somtaiRsXBdinthe cellwarnuetessioreferablydndengagantof 4 | .

the cell c%cle, or does so by applying exogenous measures, as disclosed

Virolagseih’ antifér Whieh' ContalieteReguidied Pa- £ PuRMSF A dRe RO BISLT the

activd@sgripeshgreinvmayhe usedidin priogiplesJerrthe IrcarmentrfisToISNevins J.
Preferably, t? tumors are.selected. from the group comprising breast .
R, Cafloal ozt Lartifomal Brostateedancar ootboearBata  GlbbR oA, minis
adenmelapmiacsmalhcélk carcimomaidi the luag did\cotorgetak canceredeurthEnclear
10ca¢%e%%%so%{%gl?slg Vryxhi%?rgrerg%t%gt?%%lﬁsw%&% %9199 —rFI{IIf reﬁ%@?&& allows for
ose which are multiple-resistant, particularly also tumors of the
the rajhrexiimsernih edrgebuprRanticutashe preférred surmarstanatho seusele theghnnection
therd[Q0. 1S QLOUP %@éﬁﬂg}@g%?r%@%ﬂm% i200E WIS IRASUEIMASs reduced
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




connection therewith it is preferred that these tumors are manifested such

as described herein as a whole. The adenoviruses of the invention,

preferably the group | adenoviruses and the adenoviruses to be used in

accordance with the invention, preferably- the group Il adenoviruses. The

use of the adenoviruses disclosed herein, particularly group |

adenoviruses and/or group Il adenoviruses as medicaments and in
compprdituthe niidormrettdhfor mysiohmiCadministtatibn. casp bdipaproved By laallows
for 2SHlRPIRAAIGRtNG, Otihaadenairuses dbeIRfertion QL4 8IS and thus

adenoviruses depends, among others, to a certain extent on the presence

oncolgfithebsKaekidiriSadieniikgs riceptoF T diBErRtHEgPindieagimor cell

whiclSeR astheyoaieysironglyexriessed 4k b calls, &N fectiaRis-pessiblgmer,
already at very low titers (pfulcell). Various strategies have been triedto
or Wf&é?éx#ﬁré%%fﬁé%écﬁ%-é&-reaﬂ%méita@'é?m@%f FetamsisrRt into the nucleus by
grouACIRROVIALEES, {0d/exaropielbydaseriingebeterolpgavsiseguenrces]inathucleus by
fiber knob region, usirl bi-s eﬁific antibodies, cogtip of the adenoviruses
SO RROITErE ikt SBE: ?ﬁa‘ﬁgé{ JIRSHREAG BSR4 £ti?6ti‘ﬁ§’ﬁﬁ‘éw§81#§§yﬁe
indudaknoband ssataty e niifiersshaftianthitnopdbyethiesesttypecd kogikeand Wkreby

35 fiber.shaft and knob, and modification of the pem se, respectivel
B B O S L ey S st
whicK settelhssl cofthiralogyv 200455 P2 80<3289 s Barnate Bretlicatiah. This applies also
to thBIRERIMIGA&! RIOPYIIERA ARE2002n 2Rl 141 J G GAIRANOMIRs, which are

connection with the various aspects of the present invention of such

capalplpfetfEpmpBlyinseHes it dentorsirerprabavish Znab usenidoi alisss thpt an E1B
proteACCRGRREE Wthihe JaNenienaRd Ns adenoyirises dreadain @acordaneeprotwein,

with the invention, particularly in group | acienoviruses and %éoup IT

providaemolirudBs e fesiitisinieB frauat fverktidn. FERETPRIENERNTS rakdetsin Sitable

cytodutibenaspeshior? netheddoeiheiscireniRgRipaticois whiehenay Beconnection
.. treated.using a modjfied adenovirus, i,.e. an adenovirus as used. i .
with LB AT e i AL P Ao S i TR BRI Reo RO G381 RE 1© the
follokrInAd/BiY7 2t R@1GcOndheuirusesdesenitiedandeuropeandaieamdn) ABdlating
30, and/ar a group | adenqvirus and/or group, Il adenaqvirus, wher :
caen B R S AR S i
suchtissferaexiDeltervinaingwhetdeyivBastisdo catisedaprtiiesneisless for example 5-

uofjgspendent ohdbe selkerclep REwRRIGRNE collooRRderaauiBled ci-piatin

topoisomerase inhibitors such as for example camphothecine, CPT-11; taxanes such as for

e, 1S

example taxole, paclitaxel, histone-deacetylase inhibitors such as for example FR901228,
MS-27-275, trichostatine A, MDR modulators such as for example MS-209, VX-710 and
geldanamycine derivatives such as for example -17-AAG. The adenoviruses disclosed herein,
in particular recombinant adenoviruses, which are only capable of replicating in cells which
are YB-1 nucleus-positive, and cells which contain regulated YB-1, preferably in the
cytoplasm, are limited in their ability to transactivate the viral genes E1B-55K, E4orf6,
Edorf3 and E3ADP compared to the respective transactivating abilities of wildtype
adenoviruses, in particular wildtype Ad5. The present inventor has surprisingly 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.




54 Instead of or in addition to YB-1 also the presence of the

afore-described markers can be assessed. In case that the tumor tissue or

a part thereof comprises YB-1 in the nculeus, preferably independent of

the cell cycle, or comprises deregulated YB-1. the adenoviruses as

disclosed herein particularly group | adenoviruses and/or group Il

adenoviruses may be used in accordance with the present invention. In an

embodiment of the method according to the invention it is contemplated
The thaidheanalysisekthe WMot tissue deeuws Riumernsobarage o wiehguses
dlsdoselce%ted from thed roup comp rlsm ntlbodlets against YB-1, ag mers lied.

SINSTYBYL, St efiners Againdtvec P %%enew AR dainge applie

usualMB-lih drsprtisroipleydivee s aatteokighd iofiagésatsvidumalso lhxesamadmambmsechpply or

espe t|v for th tive_markers nufactu a ibodi leg
dehv%arﬁcg ar rfy\orﬁ)fé o%%ﬁan%odfésl éelgéown to t eag 1s‘%ﬁ1 |?1£t e a:r %\ with
adenfyjitheas agenit forsgadifictutedtiorn ok \ﬂBme@tlmepmamm‘,vacpecpepﬂndesn which
are ﬁwa;ﬁlaab Rkt A hioh affinity fo.helr Brael SEHERES oin e REESENt o8y

Y"B-1 or said markers. In the prior art methods are known such as,
dlseaé‘;caﬁ@pléhfp HERROARDIARCRT oPERICRS R IR StietpERtiabswiSh st mvennve
mediPMHRAsE, idg Started from a peptide library whereby the individual peptides

have a length of about 8 to 20 amino acids and the size of the library is
about 102 to 1018, preferably 108 to 1015 different peptides. A particular

Suchfarmdfidatgeat moﬁ@m&mmg@o%ymadesfa@aﬁ@a@ galegantisRfingSeases.

Ajfgare for exam le, descrl ed n German atentlaitpegrllcatlon DE 197 1
Cam?fZ éS?& fﬁa’fﬁgr ﬁ?‘f‘ hyﬂﬂﬁﬁe ltﬁ S Y8 &m in an essentially

synogpmesponding maasketéxchadasehlel“:emnaranmthusﬁm thedetectiprefefably those

cle indepe dentl c hsatlo nthe n cleus are the
e e NS L B he BRRCNSEE AR w o

undeaber{greeenmgceitmd@eiﬁglelswdﬁdmaectlauwlerwm arm‘es@iémmw;zndent of

the PQM@J@%@‘@J@%&J@%Q?@GE%%e%éﬁh%ﬂﬁféé&s for mmmﬁexogenous
described in European patent EP 0 533 838. A special embodlment of

measiEis HBFECAYESHEE §H0LSTIRE dPEaTyiriedr whiEHDIB e XEme, el datt itreeeliular

nucld Biganaakcd\brabalx(2000), tARgeTh GheMb . n3hsedd: PRILSomprise

4369 - 4373. They are a particular embodiment of aptamers insofar as
berei 0o B pt Hrdn T ther Bt MBS oie5 o 18b 2§ Hie i igHah dumors. and
resp&pion liiselings onelensmbbdhadargat moleraladiindmgpigtbesantamesne further
hamacetylcaﬂe ribozyme moie \%&)ec&mes catalyctlaal active and cleaves a furth
PRaTRtERic acid sulgsﬁate WRICh Goes alohd With %ene fiof g sighalf e urther
pharmattheucf@lﬁm oftthe aptamers avdl tdersodcalte thspiegelniersiicagotafgetwhich the
I | Ic ' onsist.of cllcadsTh
medlr%\g%%% qugé?]%%a?%n o!? suc églﬁle‘ége?sﬁ(?efr%lgh foreé%%p e, @es‘%?ﬁ%%%mn of
tumap W@sgelm%l yTHvgoskiSI euch tiecttrploitissddasalt biswistastd, dpunorubicin,
adriRHAGHIAI0R, A RNARRS BERARIESIMRNNEHE o Bid I 0PRUR I D escribed

nucleus independent of the cell cycle is frequently done by thé use o
herey s Edisic TECRIBYe s rdmPRbRS HIsRIRSRIIE, wﬁad&nycxtgeatm mpediated
nucltheisatibadyasrany .of the further agents described above. Further

methods for the detection of .VB-1 in the nucleus and that its localisation

there is independent of the cell cycle. are known to the one skilled in the
The aﬁhﬁwnemmpkec&QaH@aMmqhé/ Brﬁeﬁﬂﬂneaeﬁibb@%ﬁ@é@mgdvﬁmﬁ@ formulations,

nlngt sue silces ained a a|n . The frequency of YB-1 being
pref?ﬁ & Hhél ?Fé‘é§ SRSHER Smé tﬁéﬁ & RB AN ati6 At Ht?(éf&ass%h as
stabmdﬂpend@m qfrehecmitzeyafei ieflitherpasaibiliofar eelheyaleskilled in the art of
forml] fgendent detection of YB-I in the nucleus is the staining against YB-1

assessment whether YB-1 is localised in the nucleus and determining

the phase of the cells. This and the detection of YB-1, respectively,

however, can also be performed using the afore-mentioned agents

directed against YB-1. The detection of the agents is done by procedures

known to the one skilled in the art. Because said agents are specifically

directed against YB-I and insofar do not bind to other structures within the
sample to be analysed, particularly other structures of the cells, both the

localisation of said agents by means of a suitable labelling of the agents
and diie tn their enacific bindina to YR-1 alen the localicatinn of YR-1 ~ran




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. 1shows
the structural design of the adenovirgl vectors referred to therein as
AdEI/E3-minus adenoviral vectors which are EI/E3-deleted adenoviruses,
of wildtyne adcnovirus and of acienovirus d1520; 56 Fig. 2shows the

The Bpsamgrasrigins ot Emalprivtads hatHire spettocthec i diwgvatpaodescribed

hereiR1PERAMIN10R; Fig- FsBaws H:2asheeliswhighide nethave YBrLIHES can be
practirs]gé: l\sfiléﬁlaa{/fgyr I}Pig%Crtg?Q CY%/ I;[Qccess In connection with such tumors and that they can be
used for the manufacture of medicaments for the treatment of such tumors, which have YB-1
in the cellular nucleus independent of the cell cvcle. Normally, YB-1 is located in the
cytoplasm, in particular in the perinuclear plasm. In the G1/S phase of the cell cycle YB-1 can
be found in the nucleus of both normal as well as tumor cells, whereby part of the YB-I
remains in the cytoplasm [Jirchott K et al., JBC 2003, 278, 27988-27996]. This, however, is
not sufficient in order to provide for viral oncolysis using such modified adenoviruses. The
comparatively low efficacy of such attenuated adenoviruses as described in the prior art, is
ultimately based on their wrong application. In other words. such adenoviral systems may be
particularly used with a higher efficiency in case where the molecular biological prerequisites
for viral oncolysis is given using these attenuated or modified adenoviruses as described
herein, preferably using the group I adenoviruses and/or group II adenoviruses. In case of the
adenoviruses described herein to be used in accordance with the present invention, such as
AdA24, d1922-947, E1Ad/01/07, CBO16, d1520 and the recombinant adenoviruses described
in European patent EP 0 931 830, the prerequisites are given in such tumors the cells of which
show a cell cycle independent nuclear localisation of YB-1. This kind of nuclear localisation
may be caused by the nature of the tumor itself or by the measures or inventive agents
according to the invention as described herein. The present invention thus defines a new
group of tumors and tumor diseases and thus also of patients which may still be efficiently
treated using the viruses according to the invention as, preferably group I adenoviruses and/or

group II viruses, but also using attenuated or modified adenoviruses already described in the

prior art.

A further group of patients which may be treated in accordance with the invention using
group 1 adenoviruses and/or group II adenoviruses or the adenoviruses to be used in
accordance with 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 strongly 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




the EPS-deleted. acienovirus Ad5 referred to therein as EI/E3-minus Ad5,
and d1520; Fig. 4shows 257RDB cells which contain YB-1 in the nucleus,
after infection with the BUD-deleted adenovirus Ad5 referred to therein as
El /E3-minus Ads, and adenoviros d45620; shows 257RDB cells and U208
cells after infection with adeno us d11119/1131: Fig. 6shows the result of

a palysis which confirms that Y%-.l IS present in the cIIuLar -
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adenovirus, of adenovirus d1520 and of aclenovinis 11971131;
adenoviruses in connection with this group of patients is based on the finding that the
induction of viral replication 1s based on nuclear localisation of YB-1 with subsequent binding
of YB-1 to the E2-late promoter. Because of this finding disclosed herein, adenoviruses such
as AdA24, d1922-947, E1Ad/01/07, CB106 and/or the adenoviruses described in European
patent EP 0 931 830 may also replicate in such cells which are YB-1 nucleus-positive and/or
in cells in which YB-1 is present in a deregulated manner in the meaning of the present
invention. Insofar these adenoviruses can be used for the treatment of diseases and patient
groups in accordance with the present invention which/who comprise cells having these
characteristics, particularly if these cells are involved in the generation of the respective
disease to be treated. This is the basis for the success of AdA24, d1922-947. E1Ad/01/07,
CB106, of the adenoviruses described in patent EP 0 931 830 and of the group I adenoviruses
and/or group Il adenoviruses in the treatment according to the invention of such tumors which
contain YB-1 in the nucleus independent of the cell cycle or which contain deregulated YB-1
in the meaning of the present disclosure. A further group of patients which may be treated in
accordance with the present invention using the viruses described herein as to be used in
accordance with the present invention and using the viruses described herein for the very first
time, particularly adenoviruses and group I and/or group II adenoviruses, respectively, are
those which are YB-1 nucleus-positive and/or YB-1 nucleus-positive as a result of any of the
treatments in the following, and/or such patients which will undergo one of the foliowing
measures, preferably in the sense of a treatment, prior to the administration of the
adenoviruses, concomitant with the application of the respective viruses or after the
administration of adenoviruses. It is within the present invention that YB-1 nucleus-positive
patients are patients who in particular have YB-1 in the nucleus in a number of the tumor
forming cells independent of the cell cycle, and/or have deregulated YB-1 in such cells. One
of these measures 1s the administration of cytostatics as described herein as a whole and/or as
used in connection with tumor therapy. Furthermore, irradiation belongs to this group of
measures, particularly irradiation as applied in the tumor therapy. Irradiation particularly
means the irradiation with high energy radiation, preferably radioactive radiation, preferably
as used in tumor therapy. A further measure is hyperthermia 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




Fig. 8shows a bar graph indicating replication efficiency of adenovirus in
the presence of additionally expressed viral proteins in absolute figures;
Fie. 9shows a bar graph indicating the increase in replication efficiency of
adenoviruses in the presence of additgionally expressed viral proteins; Fig.
10shows wells with U208 cells grown therein after crystal violet staining
and infection with dI520 with 10 and 30 pfulce,11 and control (K),
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therewith. anti-estrogens such as tamomfen, are particularly used in the treatment of breast

cancer, and anti-endrogens, such as for example flutamide or cyproteronacetate, are

particularly used in the therapy of prostate cancer.

The adenoviruses disclosed herein may also be used for the treatment of tumors, whereby the
tumor is selected from the group comprising primary tumors, secondary tumors. tertiary
tumors and metastatic tumors. In connection therewith it is preferred that the tumors exhibit at
least one of the following features, namely that they have YB-1 in the nucleus independent of

the cell cycle, irrespective of what the reason for this is, and/or that they contain deregulated
YB-1.

It is within the present invention that the cells and the tumors, respectively, comprising such
cells in which the adenoviruses in accordance with the invention replicate or are capable of
replicating, are those which have one or several of the features described herein, particularly
the feature that they have YB-1 in the nucleus independent of the cell cycle. regardless of the
reason therefor, and/or the feature that they have deregulated YB-1, and that these cells and
tumors, respectively, may be treated using the group I adenoviruses and/or group II
adenoviruses in accordance with the present invention, and that the adenoviruses may be used
for the manufacture of a medicament for the treatment of them, whereby the adenoviruses
express a YB-1 coding nucleic acid. Therefore, there are preferably three categories of cells
and thus of tumors in which the group I adenoviruses and group II adenoviruses in accordance
with the present invention may replicate and which may be treated and preferably lysed using

these adenoviruses, respectively:

Group A: Cells which have YB-1 in the nucleus independent of the cell cycle;

Group B: Cells which do not have YB-1 in the nucleus, particularly not
independent of the 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.




infection with d1520 with 10 and 30 pfukell and control (IC), respectively,
without administration of daunorubicin and with administration of 40 rig
daunorubicin per ml; shows a diactram of the tumor volume as a function
of time of tumors of different origin (RPB257 and Hela) after treatment
with PBS and d1520, respectively: Fig. 13shows pictures of sacrificed
mice which developed a tumor based on RDB257 cells, after treatment
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.of RDB257 cells and HeLa cells after infection with d1520: Fig. 15shows a
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the reason seems to be that due to the effect of the EIB protein, in particular the EIB55K
protein. and/or the E4 protein, particularly the Edorf6 protein, an efficient replication is
ensured by localisation of YB-1 in the nucleus and the transfer of the same to the nucleus,

respectively. YB-1 additionally expressed by the adenoviruses, supports this process.

In case of group C. preferably those adenoviruses in accordance with the invention,
particularly group I adenoviruses will be used for replication or lysis which additionally
express YB-1. The reason for this seems to be, again without wishing to be bound thereto, that
the above processes of viral replication are not active in the particular cellular background
such that an efficient replication may occur. Only by providing YB-1 and expressing YB-1,
respectively, an efficient replication may occur, whereby the underlying mechanism seems to
be such that the overexpression of YB-1 results in nuclear localisation of YB-1 as also
described by Bargou [Bargout R.C. et al., Nature Medicine 1997, 3, 447-450) and Jirchott
[Jurchott K. et al., JBC 2003, 278§, 27988-27966].

It is within the present invention that some of the tumor forming cells which either inherently
contain YB-1 in the nucleus or do so or after induction and active introduction into the
nucleus or which comprise deregulated YB-! in the meaning of the present disclosure.
Preferably about 5 % or any percentage higher than that, i. . 6 %, 7 %, 8 % etc., of the tumor
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, rnay 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




Fig, 16shows the structural design of wildtype adenovirus and the
adenoviral vector AdXVir03; Fig. 17shows the structural design of the
adenoviral vector AdXVir03/01; and Fig. 18A/Bshows wells having grown
1SRDB cells (Figs. 18A) and 272RDB cells (Fig. 18B) after crystal violet
staining and infection with Ac1312 (20 pfuice.11), Xvir03 (5 pfulcell) and
control (non-infected), whereby crystal violet staining was performed five
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lysis are given, Wthh preferably 1s ].ocally limited (Stein U, Jurchott K, Walther W,
Bergmann, S, Schlag PM, Royer HD. J Biol Chem. 2001, 276(30):28562-9; Hu Z. Jin S,
Scotto KW. J Biol Chem. 2000 Jan 28; 275(4):2979-85: Ohga T, Uchiumi T. Makino Y,

Koike K, Wada M, Kuwano M, Kohno K. J Biol Chem. 1998, 273(11):5997-6000).

The medicament of the invention would thus also be administered to patients and groups of
patients or would be designed for them, where by appropriate pre- or post-treatment or
concomitant treatment a transport of YB-1, particularly in the respective tumor cells, is caused

and deregulated YB-1 is generated in the cell. respectively.

Based on the technical teaching provided herein, it is within the skills of the one of the art to
suitably modify particularly E1A which may, for example, comprise the generation of
deletions or point mutations in order to thus generate different embodiments of the

adenoviruses which may be applied in the use in accordance with the present invention.

As already mentioned, group I and/or group II adenoviruses are capable of replicating in such
cells and cellular systems, which have YB-1 in the nucleus. For the question whether also
these adenoviruses used in accordance with the invention are capable of replicating and are
thus capable of tumor lysis, the status of the cells with regard to the presence or absence of
Rb, 1. e. the retinoblastome tumor suppressor product, is irrelevant. Furthermore, for the use
of said adenoviruses in accordance with the present invention, it is not necessary to take into
account the p53 status of the infected cells, of the cells to be infected or of the cells to be
treated as, when using the adenoviral systems disclosed herein in connection with YB-1
nucleus-positive cells, 1. e. cells having YB-1 in the nucleus independent of the cell status, the
pS3 status as well as the Rb status does not have any impact on the replication of the

adenovirus for the practising the technical teaching disclosed herein.

The transactivating oncogene and oncogene protein, respectively, in particular ELA,
preferably of the group II adenoviruses, can be either under the conirol 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




Fig. 21shows the structural design of the adenoviral vector XvirPS.ILI;
shows the structural design of the adenoviral vector XvirPSJI...2; Fig.
23shows wells with HeLa cells grown therein after crystal violet staining
and infection with adenovirus d152Q.¢1sing different pfulcells; 24shows a
bar graph indicating the activity of luciferase in U20S cells, HelLa cells
~_and 257RDB cells upon usage of different promoter fragments of the
Va | apdefiovirar el iate-proisrir: AMaleny. 2sehthws 8o Graiph fdidatifg the! 873-
1878 number efoiialpanticlas afiebinisetion efld2ascells with @amwiBoithe invention
s and virus Ad312 after two.and five d Whereb%ér e
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A htcHort 18 MHads BREVESTPISCEINERy PEHTATATRER ViFal (pirt 188
caecifrepresentedrnngblapk)randrrgléase Cextracallutgruyital paditcles.. Mitoro, A., Cui.
L., NiRQzontally Stiped)y ik ukawa, M., Pan, X., Fukui, H.. Qi, Z. Int. J. Cancer. 78, 242-
247, 1998), the L-plastin promoter (Chung, I., Schwartz, PE.. Crystal, RC., Pizzorno, G,
Leavitt, J., Deisseroth, AB. Cancer Gene Therapy. 6, 99-106, 1999), argenine vasopressin
promoter (Coulson. JM, Staley, I.. Woll, PJ. British J. Cancer, 80, 1935-1944, 1999), E2f
promoter (Tsukada et al., Cancer Res., 62, 3428-3477, 2002), uroplakin II promoter (Zhang et
al., Cancer Res., 62, 3743-3750, 2002) and the PSA promoter (Hallenbeck PL, Chang. YN,
Hay, C, Golightly, D., Stewart, D., Lin, J.. Phipps. S., Chiang, YL. Human Gene Therapy, 10.
1721-1733, 1999), tyrosinase promoter (Nettelbeck., DM. Anti-Cancer Drugs, 14, 577-584,
2003), cyclooxygenase 2 promoter (Nettelbeck, DM., Rivera, AA, Davydova. J.. Dieckmann.
D., Yamamoto, M., Curiel, DT. Melanoma Res., 13, 287-292, 2003) and inducing systems
such as tetracycline (Xu, XL., Mizuguchi, H.. Mayumi, T., Havakawa. T. Gene, 309, 145-151,
2003). Furthermore, the YB-1 dependent E2 late promoter of adenoviruses as described in

German patent application DE 101 50 984.7 is a promoter which may be used in connection

with the present invention.

About the telomerase promoter it is known that it is of crucial importance in human cells.
Accordingly, telomerase activity is regulated through transcriptional control of the telomerase
reverse transcriptase gene (hTERT) which is a catalytic subunit of the enzyme. Expression of
the telomerase is active in 85 % of the human tumor cells. In contrast thereto it is inactive in
most normal cells. Except therefrom are germ cells and embryonic tissue (Braunstein, 1. et al.,
Cancer Research, 61, 5529-5536, 2001; Majumdar, A. S. et al.,, Gene Therapy 8, 568-578,
2001). Detailed studies of the hTERT promoter have shown that the fragments of the
promoter separated from the initiation codon 283 bp and 82 bp, respectively, are sufficient for
specific expression in tumor cells (Braunstein 1. et al.; Majumdar AS et al., supra). Therefore,
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 1s selected from the group comprising Edorf6,




Example 1: Types of EIA 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 AJEI/E3-minus, i. e. El

/E3-deleted adenoviruses, wildtype gﬁenovirus and adenovirus d1520.

Adenovirus AJEI/E3-minus does not have a region coding for a functional

EIA or a functional FIB or E3 and is used in the present experiments as a
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two d nt proteins are generated, namely a 289 amino acid protein and
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however, may also be independent therefrom.

It is within the present invention that the various promoters described above are also used in
connection with the various embodiments of the adenoviruses in accordance with the
invention, preferably the group I adenoviruses, particularly in case a promoter is to be used
which is different from the one which controls the expression of the respective protein or
expression product in wildtype adenoviruses. The aforementioned promoters are thus suitable
heterologous promoters in the meaning of the present invention. In preferred embodiments of
the adenoviruses in accordance with the invention, particularly the group I adenoviruses, it is
contemplated that when applying the adenoviruses for cells of group A and B as defined
above, this occurs such that the expression of the E1B protein and/or the E4 protein starts
from such heterologous promoters, whereby preferably, but not exclusively, the expression of
the E1A protein is controlled by YB-1. The expression of the E1A protein is in this and other
embodiments under the control of a YB-1 controllable promoter such as for example the
adenoviral E2-late promoter. This is also true in that case where the E1B protein and/or the E4

protein is/are expressed in an expression cassette.

In preferred embodiments of the adenoviruses in accordance with the invention, particularly
the group 1 adenoviruses, it is contemplated that when applying the adenoviruses in
connection with cells of group C the promoter is each and independently a tumor-specific,
organ-specific or tissue-specific promoter. In connection therewith it is sufficient when at
least one of the promoters which control the expression of the E1B protein, the E4 protein
and/or the E1A protein, is such a specific promoter. By this tumor, organ and tissue
specificity, it is ensured that replication of the adenoviruses in accordance with the invention
happens only in cells of the respective tumor, organ 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




protein as it has a deletion in the CR3 stretch of the El A gene which

results in the lack of the 138 gene product. The adenovints d1520 which

may be used in accordance with the invention is referred to as 128-HA

virus by those skilled in the art. Adengvirus dI347 (Wong und Ziff J. Virol.,

68, 4910-4920, 1994) known in the prior art is also a 128-El A virus which

can be used in accordance with the present invention. Within the 289
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are referred to as CR1, CIC and CR3. While CRI and CR2 are present in

both EIA proteins (E1A 128 and EIA 138). i. it. in both the 289 amino acid
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multiphiegsisialyceomprise the smaller, i. e. 243 amino acid protein are only very

weakly transactivating the viral genes and do not promote adenoviral

replication in those cells which do not have YB-1 in the nucleus. As YB-1
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Resiéince as used herein, preferably refers to a resistance against the cytostatics described
herein. This multiple resistance preferably goes along with the expression, preferably an
overexpression, of the membrane bound transporter protein P glycoprotein which may be used
as a marker for determining respective cells and thus also of tumors exhibiting such marker
and respective patient groups. The term resistance as used herein also comprises both the
resistance which is referred to as classical resistance mediated through P glycoprotein, as well
as the resistance referred to as atypical resistance which is mediated by MRP or other, non-P-
glycoprotein mediated resistances. A further marker which correlates with the expression of
YB-1 is topoisomerase II alpha. Insofar topoisomerase II alpha may be used in a 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, 1s 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.




It is known from the prior art that certain deletions in the EIA oncoprotem

may result in recombinant adenoviral vectors such as-those mentioned in

the following, which are capable of replicating predominantly in

Rb-negative cells and can be used kpaccordance with the present

invention. For example, the adenoviral vector d1922-947 comprises a

deletion in the CR2 (egionegamigo acid positions 122-129) and the vector
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binding mechanism of E2E/RB and the release of E2F mediated through

E1A is fundamentally different from the mechanism underlying the present
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~itis the nuclear localisation of the human transcription factor YB-1. This
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CancBoshof shexeglgygle. After infection with an adenovirus it is induced into

the nucleus under certain circumstances or is already present in the

nucleus in distinct cellular systems, such as distinct tumor diseases
It is ansduglingr tarexanyie thupretiiniteshtiareia, dteast eapaeinovady be subject to

carcinama, prostate carci a, ostegsarcoma, glioblastoma, melanoma, . .
S g RS S
otherofitd2@S aelis 160000 A0 B ted snwdienplatbul@ésoned . 2@ wherndktdayurther

the cells were | [ vari i | inkig. 3:
e e e T en
expeftatibh oS sitssesfu enthpriheldnfebatnthsasie st wassieinoved ardliassiadedpipnger
reasdndBLCUDRIBIE MRAUINE 0% FCREMEMIarHRE Jnalyals Wagdperotmeettnse of
~_ after 3'days using crystal violet staining. 61 As may be taken from Fig. 3,
influgheiu ey SeeunE: i RIERRP h JU FF4 (e HBLFTH HHROR GRlet 4P SO H G fsis 48 tumor
or cilidstrated pywanstalrelehstaining RfteniRfaationiwiti teeol didferetieus, preferably
. adenoviruses, n?mely the El E3-del%t?/ed adenoyirus referred to as disclosed
indepapgentiflidPand aGEHEVIPl"T55D, Whith CHH bR OB REEPEEhCE Witk
herethexpdesentitventiains kecpnieetiarBtherewith, first, the medium is

removed. Subsequently, the cells are overlaid with crystal violet (50 %

E1011, 3 % formaldehyde, 5 % acetic acid, 1 % crystal violet) and
Furtirenbade thatviooses témpavaduberfon 5xb be Subseqguentlyipiae folatbs treatment of

tum hégmvg;%t:q[rxéé)zl?!? ﬁ{gséh%ggh%é’ 'Qéﬁgt@ﬁtl}r%t%ea%goqge&)ﬁﬁ)@s‘?@ breast cancer,
ovarian carcinoma, prostate cancer, osteosarcoma, glioblastoma, melanoma, small cell
carcinoma of the lung and colorectal cancer. Further tumors are those which are resistant, as
described herein, preferably those which are multiple-resistant, particularly also tumors of the
afore-described 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




This confirms the finding underlying the present invention that the
presence of YB-1 is required in order to induce the viruses used in
accordance with the present invention, to lyse the infected cells. Example
4: Infection of 257RDB cells 100,00G257RDB cells were plated per well.
On the next day the cells were infected with the various adenoviruses as
depicted in Fig. 4. The infection was perfoimed in 500 ul serum free .
com SR R oA 5P S BeIGh Ty, BT HAES S B herei
as a wameved and replaced by 2 ml complete medium (10 % FCS/DMEN4).

The analysis was performed after three days using crystal violet staining.

The result of this experiment is depicted in Fig. 4. The adenovirus referred
The gdeagEWESaNthastAdS whiprelsTEYE 3hdafuten | didbmotishowaad yHy sigeat viruses

0 be'QWMQA&Q?HQ/&&"%Hﬂ%iHI@&R%S&%@?%R‘%&%%%WP%@%’@r Bl in the

nucleus. In contrast thereto, d1520 which, as shown in examplle 3, does
not replicate in YB-1 nucleus-negative cells and at the same time codes

The WY EH IRleada0SACH1RINGONGOGENEREUNEI D865 QTHARGS MR thEor group
present invention, results in a factually complete lysis at an N401

11 adgn i e PRGBSI R0 AT Ll Brf B E Br Sefo i yaRs afstration
can Wnidh4ele0mhlOplupsik cetbdi san e consludiedtberal opethah bka2R @ndils by

similar viruses such as described herein by d11119/1131 or AdXvir 03,
scenf i USRS AR 2 Pt Cat 5 B g FHE A6l O ippccievims-

require
adencompareeptorEL Adeletediontian Eldzdrdelatesbanenatiruswhiebniglstifigsessed in

their.clinical use. 62 As depicted in Fig. 7, the protei %{;A 520 is o
AR NG e Eghon this ol OB BHEN rectT e
havetpgpr sittiv stidaie ey virdad foreheh useinaticdordanpeingthf threoprbs@nt adenoviruses,

for RMEROR AR replicAtgn;iN YR -J NUGIELSPOSINE COlls EXAMPI& 3 . bi-specific
Infection’of 257RDB and U20S cells with d11119/1131
antibodies, coating of the adenoviruses with polymers, introducing ligands in the Ad fiber,
substituting the serotype 5 knob and serotype 5 fiber shaft and knop by the serotype 3 knob
and Ad 35 fiber shaft and knob. and modification of the penton base. respectively (Nicklin S.
A. et al., Molecular Therapy 2001, 4. 534-542; Magnusson, M. K. et al., J. of Virology 2001,
75, 7280-7289; Bamnett B. G. et al., Biochimica et Biophysica Acta 2002, 1575, 1-14). The
realisation in connection with the various aspects of the present invention of such further
embodiments and features, respectively, in the adenoviruses in accordance with the invention

and the adenoviruses used in accordance with the invention, particularly in group I

adenoviruses and group II adenoviruses, is within the present invention.

The invention is related in a further aspect to a method for the screening of patients which
may be treated using a modified adenovirus, 1. e. an adenovirus as used in accordance with the
invention, such as, for example, AdA24, dl922-947, E1Ad/01/07, CB0O16 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.




As depicted in Fig. 5, there is no lysis at an MOI of 20 pfu per cell upon

infection of YB-1 nucleus-negative U20S cells with adenovirus

d11119/1131 which exhibits a deletion of amino acids 4-138 of the EI A

protein and the nucleic acid coding therefor, and further comprises a stop

codon after amino acid 218, whereby the expressed truncated EIA protein

comprises the CR3 region of the complete El A protein. As a negative
Instegpatror dmatdinfected dell laljertimdigsenel nicBisueforisrstethararkyas can be
assesfagtually a complete lysis of the cell layer at an MO1 of 20 pfu per cell

under the influence of adenovirus d11119/1131 in a cellular system such

as 257RDB which contains I/B-1 in the nucleus, i. e. is YB-1
In caBeiGiRuSHROSIVE . thsefarthipexaneplefisanpther praof thaiha magified FEdferably
.. _oncogene protein which, as depicted in Fjg. 7, comprjses, for example,
e h g R R ) T SRR B AL ToBo A e RS dgincosed
hereiprquidesifotthe seguiradetranisaetivatidfingYdByl Husteusvhosiivergellse used in

hich is tEe{g}luired for the rrlgtaEIication of adenovimses in accordance with

accoraance wi £ present iy 1011, . . . . .
the presen m@enfi%n, Which results in viral replication. The adenovirus

d11119/1131 is thus a further adenovirus which can be used in

In aRCeLRNCE With dhe Iﬂgﬁ%&m?&x%mdtéi&wmé he ﬁ{%éec% @f{f@?}ﬁ@ fhat the

'k
that also viruses can be used which are designed similar to dI1
analygigHPF @ tHESTR 3@ oM, Bl ebatrasetherbioh havdatieddRm the group

compRaIAN AR &Redasiors Exampigss Retectionsof nuglearneld-Lifst vB-1 as

multldrugr}resistant cells The example is based on the consideration that
well g8 aptigalines peHBtld Bild aPERFIS cHist M fakie? &F arenisisax (eakgmade and

used SeGUEABRIWithinikb e dxlidprometrE ke Nl MKIR (B TRSISRAGE, in particular
romoter).. In_order g)mdetectt is, a so-called EMSA analysis )
mOonQgiang c?ﬁlngngﬁ?Tﬁ% AV EHi BE SR WEL P b Rfed #c%ﬁﬁ‘é&ﬁéﬁm for specific

detedhieteViitB Nnualehs pradein irisplateld andishibsetjuetily AigOaffnproteithis: target
incubated togeth rwittg% hort DNA fragment (oligo) at 37' .63,C. In.order

s B R e S e B RETE suet

as, fpremmptinmtegtrasiniet) 203 @Rositi@endsttosudT) peptides. For such purpose, it is

startér%g%&%&Tﬁﬁ'%&%ﬁ@\p&e(%ai&ma( b%ﬁé{&‘é?ﬁk'&l%da?ﬁm %Nﬁ%out 8 to 20

_fragment’is radioactively labelled at the 5' end with 32P prior 'fogthat. o
aming gesEqeiehtile separathsnieryerfonhed ihla iwaliVe poRfaxaiyalfide g8l idifferent
peptiRSe HeRHRLEIR: YRrh i binding R Aseauensaip theipligriusientidge this called

can be detected as any non-bound oligonueleotide is migrating faster in

anticgingieHeh Ao RE ShE et dibifspans At applisetioy PE] bab9a 706.
10434, 2002; Bargou, R. C. et al., Nature Medicine 3,447-450, 1997).

A further agent for specifically binding to YB-1 or the corresponding markers disclosed
herein and thus for the detection of a cell cycle independent localisation of YB-1 in the
nucleus, are the so-called aptamers, 1. e. D-nucleic acids, which, based on RNA or DNA, are
present as either a single strand or a double strand and specifically bind to a target molecule.
The generation of aptamers is, for example, described in European patent EP 0 533 838. A
special embodiment of aptamers are the so-called aptazymes 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.




As depicted in Fig. 6, it could be shown with the EivISA analysis that Y13-1
is present in the nucleus of multidrug resistant cells 257RDB, 181RDB
and MCF-7Acl cells in contrast to cell lines 1_120S and HelLa cells. The
results shown in example 4 and 5 cagrfirm that the adenoviruses d1520
and d11119/1131 replicate in YB-I nucleusTositive cells such as, e. g.,
257RDB in contrast to U205, and induce lysis thereof This confirms the

A il aneutthanaasst e Hdetfovitichshir sittitahde Wikftmeokedeinding
nucleinvasitiorwdditionaltyothe-resulis cenfirnTthahaiigadyon, cempaseditd of such
. wildtype adenovirus, weak tran ivation of viral genes in YB-1
Spleg\é\{ﬁ%ﬁielysulg‘-p%s?ﬁ\a}gl %Ilgeﬁwcr%ueéﬁ 'mo |f\i6§é(%g}%ge'leted El A gene products
results in successful replication and lysis of such cells in the presence of

-1 leus, including, for example, multidrug resistant cells and
0 TG AW ICE o8 Dok i A I S R
whetlggh S(BH tisriverseExethiplecicun dréspendfreplitation effibidndieofidEmions by the

use oRARRAWE %JM@@@Q@O?“&%H&%%@&&W&SY 't"};ﬂlgﬁ eﬁs%?ﬁlg}%']ggt!ﬁ)ody or

and E4orf6é can be substituted through transfection with the plasmic

any QYo FRSHRTIcR ATRIE SRCtUYS Rl =t EBcdieTetisdhadeovibasInecsr oA BgKin the
nuclel$ anElRSidelstadmisisinvhere i ELBisato isilongdinte Bl andds HRdete one

... the control of CMV. This substitution is necessary with regard to the fact
skilleg 1 K- 15 9" EXARPATtelOSRAAL ohh Rt R pr$Q8eRas - be Jsikes b wxpresemning
tssudhiises saiiyegepesandsthatithe frresatinverior BamFaeagpineddialsaiready an

substi;lution o{ these .earlgl Q{anes in a replication S%Ete hich contains
p

indicgHom kRS, (RRTE IR L MEiP8F 1Ridt dasig PEpHick ith BiicRh ey End e lrther
possipaiticferfoetnatine ieffepaniey espeatively Y himektenidem parabieaiaitieagainst
YBJ%}%%EXXQQ%%? \%‘iegﬁgrv&pgg?sfsqg%lﬂ%e%qé 't}-xrehgufccl)elzlgsw zltrrllg Xg?esngglqgg the phase of
the cells. This and the detection of YB-1, respectively, however, can also be performed using
the afore-mentioned agents directed against YB-1. The detection of the agents is done by
procedures known to the one skilled in the art. Because said agents are specifically directed
against YB-1 and insofar do not bind to other structures within the sample to be analysed,
particularly other structures of the cells. both the localisation of said agents by means of a
suitable labelling of the agents and due to their specific binding to YB-1, also the localisation
of YB-1 can be detected and assessed accordingly. Methods for the labelling of the agents are
known to the ones skilled in the art. The same techniques may also be used in order to
determine whether and if so how many of the cells of the sample contain deregulated YB-1.
As deregulated YB-1 also shows an overexpression compared to non-deregulated YB-1, the
relative expression of YB-1 compared to a reference sample may be used in order to

determine whether YB-1 is deregulated in the analysed 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;
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Fig.

Transfection of each 105 U20S cells with the plasmid pE4orf6 using
lipofectaminc. The plasmid pE4orf6 carries the DNA sequence coding for
the early viral gene E4orf6 under the control of CMV. 24 h after
transfection with the plasmid pE4orf566the cells were infected with the YB-1
expressing EI/ES-deleted adenovirus AdYB-1 (50 pfuleell) and the
E1/E3-deleted El B-55K adenovirus Ad-55K (50 pfu/cell). Ad-55K is an
ElI/E3-deleted virus which carries as transgene the viral gene El B-55K

_punder CE’l’%&9%%@&?5@9&%%%%%&9”%‘ﬁ%@iﬁ%'W?t‘ﬂex%%%%? e binding of

medium (2 ml) 5 days after infection (= post’infectionem). The release of
the viralPg@rtieles/feafPtHE isolated cells was done by alternating freezing
and thawing for three times (thaw/freeze). Subsequently, a plague assay
was performed on 293 cells for determining the generated infectious

- particlespragtié forAsiht VAR BROAH BN, Trike iRl dfdfidieriipn with

Figs. 8 andm/Figsei8ishauvs dhpresuls ofthe plRaue-assay represantesdn and
absolute figures. The most significant difference compared to infection

with AdY'B=1"alone is shown by transfection with the plasmid pE,4orf6 and

co-infection with the two viruses AdYB-1 and Ad-55K. Fig. 9 shows the

result of gi : 8*/% by the increase of the replication efficiencyis . . .
4represer% é%”saé‘ ™o %Iéﬁg% tﬁgl?}ép %rét ion eterlr%i%écf1 Pc%e&%\?ggi.kﬁgmn with

cells infebted Eithdalasrhidpiedors Adtrsidisequahthgwith INdYBshiand AdS. and

ElB-55_l§a(é6r\lg;/§r§ll§)dgrgguced up to 25 tim_es more pfu/ml. Based on these
results it can be concluded that the substitution of EIB-55K and E4orf6
increases the number of viruses fowled (pfulml) after infection with the

SEIVES-deleied adengyifus AdYR:d Qypfacternof upfo 2.cfibe agailiviienovirus

effects of El B-55K and E4orf6 on the production of plague forming units
(pfu) is SHgritikdhdy:higher compared to the effects of each of the two
gene products. 65 piasmid pE4orf6. The number of the particles formed

in the cells which exp esg b%@ngSSK and %@3”6 [ comﬁarable to the ,
%ne of hEARR RACROVIFGS Wpe S wiftifpes. YR CSRATRS (R fifdnhgs present in
underlyinig: thei plee sentdnyentalithat theexdiession ol H4es6amDB, 181 RDB.

ELBSSK {5, ncombination iih e huclear localisation of YBr1 8RS 04 prr .
provide for-adenaoviral replication an p%r icle formation, in particular o
E1A-deletdld: adenoviruses, which is comparable to the one of wildtype

Ad5. Example 8: Increased replication of adenoviruses which are not
replicating in Y13-1 nucleus-negative cells, in YB-I nucleus-positive cells

Upon adrhigistréoatoreymstgtien of the E1IA protein of wildtype adenovirus, of

adenovirus d1520 and of adenovirus d11119/1131;

8 shows a bar graph indicating replication efficiency of adenovirus in the

presence of additionally expressed viral proteins in absolute figures;

9 shows a bar graph indicating the increase in replication efficiency of

adenoviruses in the presence of additionally expressed viral proteins;

10 shows wells with U20S cells grown therein after crystal violet staining and
infection with d1520 with 10 and 30 pfu/cell and control (K), respectively,
without administration of daunorubicin and with administration of 40 ng

daunorubicin per ml;




Fig.

Fig.

Fig.

Fig.

Fig.

It is known in the prior art that the addition of different cytos atics induces
nuclear localisation of the human transcription factor YB-1. As has been
found by the present inventor, 1(13-1 localised in the nucleus controls
adenoviral replication by means of agtivation of the aclenoviral E2-late
promoter. The combination of both effects can be used in order to provide

for specific tumor lysis. In the practising of the oncolytic assays the .
ollowing P8 ettt s foliGhie 855087000 e {HEER it 2, staining and
respectiveiyjrwere platesbintaieaclo well ot spbuwell phateoroth@nextspeytively,
40 nemi‘%f.inal concentratian) of daunorubicine were ddc?ggAfter 3 hours

of incubiIBH the SR VAR I ctSH ML Al L ATASGTRRI0r o 40 ne
respectiviehndsubsequeently, the cells were incubated in cytostatic free
medium. After 3 - 5 days the cells were stained using crystal violet. As

may be taken from F12. 10 and 11, the addition of daunorubic ne induces

¢ the replichtion of das20thfolightwueclesp lovaligatiohoftivB-of Tmesoti1srors of

creates a;igagy BIDAYIYRS RASE INLBRIHalion W A6 CHORIR and di520,

daunorubicine compared to daunorubicine alone. Example 9: in vivo tumor
lysis by #3528 B85¢ells into mice (strain CD1NuNLi) in order to generate a
subcutaneous tumor, the cells are harvested by trypsinisation, taken up in
DMENI medium (10 % FCS), counted and washed with PBS one time. :
Subsequihtiyy, RHEEE118 a1 LBRTATTRYET HE PIBYS ABRire T aRe (sCetis BieP->7
portioneddnsfresh RESwithihe Pesised sellintiprhers Thewselcauener

which was subcutaneously injected in this study, was each 5 x 106 cells of
both cell lines. The injection was performed subcutaneously into one flank

bf the ansimads, tinherabyoHeEautielts Wereun|ected intelthetright sidebantneously
257RDB gl Wers INiseiedunto the left side faoéeﬁﬁt% L AiRHnglions; hh%s%o;
growth of the tumors was corifrolled twice a week an there(i)y the lengt

and the width of the tumors was measured using vernier calipers. Based

. K@ereon’ §H§&}Q®%”a}/ %Mg}fiﬂ@&ﬁﬁg'ﬂ E@t%s%agn%a@!ﬂg}t%ﬂ&e formation of

mathematical formula: 3/4rc * al2* (b/2)2 a = length, b = wi
d1520 and wildtype adenovirus in YB-1 nucleus-positive tumor cells (257RDB

and 181RDB) and YB-1 nucleus-negative tumor cells (HeLa, U20S);

16 shows the structural design of wildtype adenovirus and the adenoviral vector
AdXVir03;
17 shows the structural design of the adenoviral vector AdXVir03/01; and

y. 18A/B shows wells having grown 18RDB cells (Figs. 18A) and 272RDB cells (Fig.

18B) after crystal violet staining and infection with Ad312 (20 pfu/cell),
Xvir03 (5 pfuw/cell) and control (non-infected), whereby crystal violet staining

was performed five days after infection;

19 shows the result of a Northern blot analysis of the expression of the E2 gene in
AS549 cells and U20S cells after infection with wildtype adenovirus Ad5 and

adenovirus Ad312;




Once the tumor has reached a volume of 200 to 520 mma3, the virus and
PBS as negative control, respectively, were intratumorally applied. The
volumes to be injected were identical and were 50 til each time. This was
repeated on 3 consecutive days. Thegoverall dosage of applied viruses
was 5 x 108 pfu. Subsequently, the tumor growth was continued to be
documented twice a week and the volume was calculated. At the end of

Fig. Xhe studsheres ihieecivdreisndiofitsanarlatthratimisors thermovees for flrtiveE2 gene in

Fig.

Fig.

Fig.

Fig.

analysisyThe results-are; depitedinignies J2 ARdol3uEigh 2 8R8WS:R delta24

diagram repre§entin% the tumor volume as a function of time and the
various FESATetSEhBAYES. in case the tumor was formed by RDB257,
there was a significant growth of the tumor to about 438 mrri3 to 1466

m3 upgn injection of P ;.%Unde t}?ﬁe influence of the yector d1520
D Pich W Ut A HECHIARE it S R0BHEOR Koy GFowin Gould he
reduced significantly. Starting from a mean tumor size of 344 min’, the

.Y o

Jymor siz &Qg?‘ﬁ%‘%&%’m ot Qé’s?%%% / Fgeaaéoi%v?}:a?‘éécﬂ'@&i}ﬁ§ present
example the tumor consisting eLa cells was used as a control which
upon administration of PBS behaved similarly to the RDB257 based tumor

Hpon adminiatratinn o %ﬁ%@ﬁ@ﬁ%%&ﬁ%&%@ﬁs@nd&g %%MB@ and

520, however, still showed a significant increase in tumor grow
starting freRstSETwHIhadend ThierediSey ue o dienat BR/FYs1$ shows a
picture of the sacrificed nude mice which had a tumor grown using
RDB257. It can be clearly seen that after the application of acienovirus

- #1520 iU ra e RRth tRE iRt RTtioncd digHmesmitddtiefosrlds Hela

the tumalegecanieds TRIVIE RiBsabaassthese WasEHER SRt ClamatRES the
tumor volume (day_1 after administration of virus d1520: 515 mma; day 30

after adrATRNAROM of Vi A% 262850 mm3). Example 10: Southern Blot
of tumor DNA

25 shows a bar graph indicating the number of viral particles after infection of
U20S cells with a YB-1 expressing adenovirus and virus Ad312 after two and
five days, whereby a distinction is made between intracellularly remaining
viral particles (represented in black) and released extracellular viral particles

(horizontally striped).

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 E1A 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 E1A 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




DNA was extracted from a tumor sample which has been taken from the
middle of the tumor developed in example 9. For isolation the Dneasy
Tissue Kit of Qiagen is used. The DNA isolation is done in accordance
with manufacturer's instructions. In agcordance therewith, the DNA was
released from the cells through alkaline lysis. Subsequently, the isolated
DNA is purified over a column. Subsequently, the concentration of the

Protejg Satbr DRI 1 B tE e by BHOtSHhE At 260 At iehdanktysigiiksk of the
13S @@Ef@fmﬁdtusmghaeﬂgw@xf@@ﬁN@v&mﬂi@ﬁ wmﬁémwe&ecdfgasi@dwt{mel&vemon

unlt of rest| nenzy ent n electro
is refgg% th% C#le SSEHB IE% jf 5 |n a %Oéfb%?o g%él%ong und Ziff,
I. Visubsegiferityo e ll})RIﬁA kva:svblottéﬂb qnnt@r amydoerhsmeménexo\peﬁomfhekd can be
used gcggcréjrlcri]%to w%?](ste@ q{tsncvkéleclcher & Schuell). The DNA blotted onto

hé membrane is ridise against a specific 1501 bp DNA probe. The

1501 bp DNA probe specifically binds to the 3369 bp Kpn | fragment
Wlth}%'tﬁ'@ i@@ 5&&&%@5‘% nS%&t@P&eeJ&%JH %etﬂga%@r%ﬁ’ﬁr%%{m!&?rg@ere are 3

that by PCR (primer: GTC GGA GAT CAG ATC CGC OT (SEQ.ID 2),
regiogy v@m TCTODTCOMOE MO FROE BURG S éfﬁ@sreaaﬁ@aéfww to as
Cr1 lahelled Lising 3Ry Sutisequently: the memhraneds washerhand expasess and

to a film. The result of the Southern Blot of tumor DNA is depicted in Fig
ELA 125F et afalfiis RonfirniS Aoy o B0 et iae dqid ek if ihgiatorion is

only ¢edleRDBREFigasdeRicaddpanes endnaidded. fradmid 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
The GR520giia hoterpptichfer sbethaty i accdrdarigedbenawihidhier 02818, E2, E3 and

uence .could.not be dete ted Varloug B-1 nucle ositive
B A R e o d Ve Y R o e
wealdplisnserd iafactEe withl Q%@qummwpmlacteaﬁwmamhﬁmﬂmmghose cells

whidBr@sedurgwaspragticed: 120.00Q v#09.000.calls each WeLe RIAIe i mor cells

so-called plates having 6 wells (enal. 6 well plates) in L 15 medium

and gpadisiegiecedl SnanRTMEN (PROP: i SistahicdeliBy avig oL oM ific SPAson.
24 h infection with d1520 and wildtype adenoviruses (10 pfuicell) was
performed. 3 daés after infection ( %st infectionem) the viral panicles were

Due fg ol ghnofhe te irstiep Ao AGI I AR AR e £t g B-1 1nto the
cell’ hawiog; f@hf&tlf@ﬁaﬂﬂnesfeﬁubwquﬁrhﬁl)as arplagugiassayivaspestiormeddition to

293 cells rml he f rmed infectiou rticles. %Eﬁa e formi
DI sF T (D) g TSR ICHRELEU . o Th THGDIFBY eise
accopcﬂaqwa asha;hs mmh aheBRa, |sme<p:rhbat|ﬁg5|rvMB ]:dm;misas “phositiuesactivation

re qun_e (J] %QJOB%P nggt%%lr:\]’pDBg sclml\ligr éo wildtype adenovirus. Insofar a
rep ication e iclency can be observe Similar to the one of wildtype

adenovintses when using, in accordance with the present invention, the
adenoviruses described herein. Example 11: Structural design of the

adenoviral vector Xvir03
Example 2: Mode of action of adenoviruses in depending on the Rb status of cells

Fig. 2 shows the binding domains of the E1A protein with regard to the binding of p300, p107
and plOS. P300, as well as pl07, is a cellular binding protein. 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.




Fig. 16 shows the structural design of the adenoviral vector Xvir03. The

ad.enovirus Xvir03 is a so-called El /E3-deleted adenovints. This means

that no EIA, Ern and E3 proteins are manufactured which are functional in

adenoviral replication. The deletion gfjthe El region extends from 342 -

3528; the deletion of the E3 region of the amino acid position 27865 --

30995. As used herein, the term "El -deleted virus" means a virus in which

El is no longer functionally active. This can be achieved by inactivation
It is withvarfrothehwise anastljhintataiucieiedaaid ancthamino acidiSeaquenes; result in

owever, can also mean a deletion of the. El region coding.protejns havin

recor e B a R ST T A S A IO A chee St
of replugleie acidemodindytheidfonetas 4 qdicnd suchtasE4dii6 asanbnce with the

WeptlhsapresPed AUt ac.X GARRIEY ROV AASRONIRRLEN in he
preseexpressed not at algll?%he vira Eg:;enés E1B55k an 4?)rcf%m a{)rrésgif%ré%ees%)té%ﬁn the
CR2 tRai® fegisn yhieaiinef iR Herelsytisuse v VBitnmoed¢Giomenhthe CR1
regiof @36 RN W) ntreduasdainiocRirOZ  Insieadhof 88 Gdduys pifﬁr}l%tﬁf The

each and any of the promoters as disclosed herein in connection with the
vectopfdred bR P ORTESH HEUEERN ThEbefeh’rsxtinng iraine afibawsigionad 14-123).
Additibkad witieacbiather by sneansceha somaled B IRESSEARNEEEhs 4-25),

__internal ribosomal entry site) (Pelletier, J. and Sonenberg, N Nature, 1988,
additigaallys Jjeres SeRo RS e AP IRIBVRE: [HE FFE) v diss RsrAd 24 comprises 2
deleti?iﬁﬂﬁ&ﬁ%i@ﬁ@?fg@@g@ﬁﬁﬁﬁdr@g&i @Bhﬁtﬁelﬂé\h@@ h\@\/.e%s@ b@&%@%ﬂ%&@ﬁ%@&ﬁ&d in

ws; T asmid EIB55k-pShuttle was create cloning the open
patenf%&%?n%ﬂr?ﬁ?&%@?ﬂﬁé&?ﬁ%?ﬁsp‘&@ﬁ E18 fF@iﬂ“ﬁﬂqfé%%@t%‘ﬁP(University
of Marburg) with Xbal and Bfrl into the pShuttle vector from Clontech.

ubsequently, EIB551¢.i huttle was linearis ith Apal, the ends ,
The éﬁnltnénglgéﬁl éfrll1 %U?W%EKI%%L %dz%sggcaen%aﬁeec%dg%g:dﬂgé’%gomough EIA s
fundamvitedyeniffsubselumntito easthativer thedREBelémepteasa RERution. Unlike
assurPIRA YRR Claned BN REIT R0 2HINE SRTRAY RIS LSRG, o

y means of TA cloning into the EcoRV cleaving site, an orfé from
to saxitaiptasiaidy pENPPLEaGE PN 1D Beisteiicay teelisitjonf o drb brghanagnscription

facto£teped hyimeans giBamntdisr IR %5%&95?%@?,%@%%@%{'ﬁﬁﬁé'@%&i@éﬂl over
pcDNA3.1(-%was linearised with Nod, the ends blunt ended and

most 4 5aB GEHEAUS e FagRERIR ESREBIRERRME S SLANRGPAIHES, thR@uCleus under
certafiagroenttiiRESE40dBaBsjiakad withdhrapenvaserd LBRoKk-RIAMHLE such as
di t.rséblunt, Nge]é%The CZE, ette was sub e%ntly loned from the
ISURE S BERY RESEN B -§§%’ufﬂre TEYBHEr With thS RGN 5TE o REFasthaaer: ovary
carcilmuinepgoswth bavimone, (BOfedspieotyA igltothastdiz], AEEnoma, small cell lung
camiAbdegg-X-lg aSé%icLEQigngecy) with I-Ceu | and PI-Scel, and referred to as
%\é%m\fﬁlél RESIEAOHE, Igu‘bsequently, the adenovirus was made in
accordance with manufacturer's instructions (Clontech). The adeno
plasmid which was linearised with Pad’, having the expression element
CIVIV-E1B55k-IRES-E40rf6-BGH polyA was transfected into HEK293
Examplis3ndinfeetigs d& @Gasstbctionem the ablating cells were removed

together with the medium in order to release the adenoviruses through
repeated freeze-thaw cycles. The vector described above is in principle

100.Qthbie s sl WisEs dthidvieses biderbedricrdan bp usBsinvatcrtrairdewith the
varioWthdtiR AresaniiavsRian.l rpastioman the @laredescriPed VeCWIUISI serum free

suitable to replicate and trigger lysis insofar, in cells which are YB-1

DMEN et ysodtive cElldasiwelSALIFrEat vt d V198 dsdigtiated, erorsd and

replaOMEEBXPHAsSesh SletRaIEd 0 NN CRIS\EN AL WMy §ENSas performed after 3
respective ag/ The use of this vector particularly applies to those diseases

ly.
days BRRGFEHY SIYEGEHRSr collectives of patients which are disclosed in
connection with the




70 other adenoviruses which are described herein to he used in

accordance with the present invention and the other adenoviruses of the

present invention disclosed herein. Example 12: Structural design of the

adenoviral vector Xvir03/01 As may pe taken from Fig. 17. Xvir03/01 is a

further development of Xvir03. Therapeutic genes such as, for example.

the genes described herein and the transgene can he cloned into the E3
As mgy h5Aakkp diten i, & H@Iéf%%%&%‘?n%ﬁgé@dlmté%%@' Fegidis seralsup show
no lyavaid ngmalegeus-iecombisatieniwith ibe iAot fram the exRessiRnoviruses,

as et&e&}gﬁx ir03. This allows thfat larger tra sgﬁnes,can be cloned in this

name e P T @B TEbi O CBntais St NaaT A NG Festeion 1520,
whiclsiters o uieti ol acioglanca sseit €)cpie st dh dot @xamgiensbectherapettictirst, the

franscenes e cloned. Preparation of a plasmid for claning, ther ic ,
e e R o A eI = 0
formaftrehpied ério XcPlaswidl P Cloptatvioks)andstictiorditerfonStuhieind for 5-10

in. NS JERIS AN YRGS, aRseNkin wildty SOYIIE, The B384 i

i regiorcl1 was}?’akenlyf};om pAgrggoX (Clontec%%‘ﬂ% :fer ‘§%gé1 z\ﬁgf}si‘t%tr?rz?%i4%led .

roomgpiistalafd transferred into pcDNA3.1(+) (Invitrogen) =
pPcDNA3.1-E3A27865-30995-E4. The majority of EAORF6, namely 33241-

. 33875 was removed by means of Pstl = , .
This SERIRS, e SWS B SIS Yy E A3 BYATI83BYSIo8  the fhtisesence of YB-1 is

requitiRVelopdeet RiaXyird2 theudeleled E3Mtreien Fi@Mthe present invention, to lyse
the i X%CD A3%—E3A27865- 30995,E4A33241-33875 was cloned by means of
© IS5EPE56 Spel into plasmid pAdenoX = pAdenoX

E3A27865-30995,E4A33241-33875. The expression cassette was
subsequently, as described for Xvir03, cloned with I-Ceu | and PI-Scel
from the EIB55k-IRES-E4o0rf6-pShuttle together with the CNIV promoter

Examapl¢ the BofdritogrofiR7RIM erlis(BGH)-PolyA into pAdenoX
E3A27865-30995,E4A33241-33875 and referred to as

AdcmvEIB/IRES/E4orf6-AE4. Subsequently, the adenovirus was made in
100,086 SrdB AR ath ieahnfalediper s st isnssfC imtéahyells were infected with the

various adenoviruses as depicted in Fig. 4. The infection was performed in 500 pl serum free
DMEM medium for 1 h at 37° C. Subsequently, the infection medium was removed and
replaced by 2 ml complete medium (10 % FCS/DMEM). The analysis was performed after

three days using crystal violet staining.

The result of this experiment is depicted in Fig. 4. The adenovirus referred to as E1/E3-minus
AdSIWhiCh 1s E1/E3-deleted, did not show any lysis at low MOIs (pfu/cell) upon infection of
257RDB cells which have YB-1 in the nucleus. In contrast thereto, d1520 which, as shown in
example 3, does not replicate in YB-1 nucleus-negative cells and at the same time codes with
E1A for a transactivating oncogene protein in accordance with the present invention, results
in a factually complete lysis at an MOI (multiplicity 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 dl1119/1131 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.




71 suitable to replicate in YB-1 nucleus-positive cells as well as cells in
which YB-1 is deregulated, i. e, is overexpressed compared to normal
cells and non-tumor cells, and to cause lysis insofar. This vector can also
be used for those diseases and groyps of patients and collectives of
patients which are disclosed herein for the other adenoviruses to be used
in accordance with the present invention and the adenoviruses in .
As degicteitdnnde WithIREBraseht il Emmdhs ERAMPRE LS B Rebific-drtetiesn thereof
is deliéd Ohith2&4RDB and 18kRDBwellsdlfe00«cels (25 iRRB anddnce with the
181RDB were Ql?teq.(l)oer I_?f aﬁlatq ha%ireg Csi wells (engl.: 6 well
presely ARSI S AEXI TRy IHe Ealls Wers a8 GEpicted in Fia. 18, infected with
Ad312 (20 pfuicell) and Xvir03 (5 phi/cell). The infection was performed in
500 iil serum free DMEM medium at 37 C for 1 h. Subsequently, the
infection medium was removed and replaced by 2 ml complete medium
Exanip® % EOEORB N 2THRI2Bapdit A8 erllseithrdBdAY/ btdrystal violet
staining after 5 days. The result is depicted in Figs. 18A and 18B. As may
he taken from ,. 18A and 18B, the multidrug resistant cells which have
As depgsisdiineendelbgss sneviiptisane Nitbaiot) with rsa el wine RroPBAf Y B-1

nucldi GR88:REXVIOS asitantgsaniediny the orystal vigletstaining efdheseellst amino
In connection therewith, first the medium_is removed. Subsequently the

. ' ) ] Yy .
acidscisild s v et KRR ARAR GBI (S0P PO RS (86 Yot HEHY G S OB B 5o 2
stop asliCageidarhifib atystal yioled)edndlibeubaied hir@onetePperastye ndprises the

10 mm. Subsequently, the six wel| plates are thoroughly rinsed with water
CRS SRR FOOR AT KBRS SR OGAIED S as
used A-deleted viruses (e. g. Ad312) which, however, are not transactivating
adenoviruses in the sense of the present invention, may very efficiently
replicate at higher MOls (Nevins .1. R., Cell 26, 213-220, 1981), which,
In canowrevheretanthotdheaetised!inactioiplespplicatbtheTids lsengraendRlisf 20 pfu

per JBfRHED 1IN RGNS AluE-ASviRIAIKe Setvity, TRardenouinis Hd312 AIrpE
used herein, is an E1A-deleted virus. At the titer used (20 phi/cell), which

whicls canfapoVtHel bl Aty BitsitabldtiteP-thauskity BoHvirasgiehdai s gEpmple is

anoti®s BEFKAREAE FEANHRXRRRSSRELA! RXRIESRatQBIYITMAVErY, Safrises,
extent (Nevins J. R., Cell 26, 213-220, 1981). As already described

for iapait: tARSe Berfe arFSroRINSTRG dn IASEalie boyRzed dtictioneeion:
providegdbirast iharetd, these genes and Broteirssuespsdtivellls which is required for

the replication of adenoviruses in accordance with the present invention, which results in viral
replication. The adenovirus dl1119/1131 is thus a further adenovirus which can be used in
accordance with the present invention. It is within the present invention that also viruses can
be used which are designed similar to di1119/1131 with regard to the CR3 region, but, in
contrast thereto, have the CR1 region and/or CR2 region.

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 pg protein is incubated together with a short DNA fragment (oligo) at 37°




72 are expressed by adenovirus Xvir0O3 (Figs. 16). As may be taken from
Fig. 18A and 18B, the expression of the genes E 1B55k and E4orf6 will
result in an efficient viral replication and cell lysis at a concomitantly lower
infection titer required (expressed asjut/cell). This confirms the finding
underlying the present invention, namely that the expression of E4orf6
C. InagxddBr“%o%?el% and tgl%c et:)asre’ﬁ—?f %'@N&l%%?'%ﬁ‘%‘%%d&’i@&ﬁ &CI%Q used: mdrl!
locafisation of YB- is capable of inducing a very efficient adenoviral
promegp|icationtaThe tef e qRirddothetkfor oftdmiy (6 G EIeInSHAlIdwadort (the
X_bo}ggp{g@eﬁﬂ@jﬁaﬁon. This confirms the finding underlying the present
invention, namely that the presence of YB-1 in the nucleus, particularly the
presence independent from the cell cycle, is required in order to make the
This MHUSES WMEH Ar8il0LewWser iR ACCar danTewithithe presentdavantiosequently,
lyse infected cells, Example 14: Northern blot analysis of the

: ene ..
separgioi s BB BRABIOUANE RATPSTH B2 €554 CAIGh mwzaf%-b%@mg to
a seqGelGveaphatachindfian RetrédisheseRttheaexidantbewellsiiyenacleotide is

. infected with Ad312 (50 pfulcell).and Adwt (which served as control,
o T HGHTVIHGE AP ST WS e i TG L 10427
1043 4ird®peBdapurdplication ihtumoheellsint Be4hTettion 998% done in 1-2 ml

serum-free DMEM medium for | h at 37C. Subsequently, the infection
medium was removed and replaced by 10 ml complete medium (10 A
As dFCSIDMEN) SAfteo8ldayshheRNAWEs Bdftethabubsigudiitly, theresent in the
nucldd® %%ﬁﬁﬂ% %&&ﬂ%@@f?% RYEVas: RBASHE M@ﬁﬂ@&ﬁ@{@%@ﬁt@é@m cell
rim. Then the RNA samples were electrophoretically separated in a 0.8 %
lines fgeinalaehiigbagfdlose gel. Subsequently, the RNA was blotted on a nylon
membrane (conducted according to the system of Schleicher & Schuell),
The RNA blotted on the membrane is blotted against_ an "early probe" E2
The sty shawpipBEA R Tridd 5090 B Tatehoba S Bt aiA a1 131
replithe E2-Yate pramatesosiiecprelde suab prepaed Namb thatdyBER U205, and
.. (primer: 5'- OTC GGA GAT CAG ATC.CGC.CT (SEQ. ID. .4, 5'- GAT .
indu TR T O BRETY (SO NG )y T o Sackiery TBSIRES
accotiging 32 itheoptrast, theeaddy. probbthimlly bétweesuttiedeREeariyhat already a,
romoter the E2-| ro I itiQn;::226491-227
con b R B e
posi{SEQUDINGh 6} 08 i GOATASSINAGACTROTGRCSARSAL (SEQIHIW Eplication

and inssgpésav%@fﬂﬂy,ﬁhwgf@@@&e yraswashed andaxposeditR@adim: 3ample,

he result is depicted in Fig. 19. Both the early as well as the late probe
multpgdetsipecrle ShBI iR B frRcloRIvRA e reatdundrnged in the
lysiswheteRsutHaer cells infected with Ad312 only provided a specific signal
when the late probe was used. This confirms the finding underlying the
present invention that the expression of E4orf6 and E1B55K and the
absence of EIA transports overexpressed and deregulated YB-1,

ExalSSRSEVGH 0 the Mot an s nduces £, gene piesgion a5 2
PR quishE FEP S ieR SaeRdVIY AT Yephcation.
This example shows that the early viral genes E1B-55K and E4orf6 can be substituted
through transfection with the plasmid pE4orf6é and infection with the EI/E3-deleted
adenovirus Ad-55K. Ad-55K is an E1/E3 deleted virus, whereby E1B-55K is cloned into E!l
and is under the control of CMV. This substitution is necessary with regard to the fact that
AdYB-1, i. e. an adenovirus which expresses YB-1, 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




Example 15: Northern blot analysis of the E2 gene expression of

adenovirus Addelta 24 In each 1 million U20S cells were plated in 10 cm

Petri dishes. At the next day the cells were infected with adenovirus delta

24 (Addelta24) (10 pfu/cell) and wildtype adenovirus (Adwt) (served as a

control, 10 pfuicell). The used recombinant aden.ovirus Addelta24 (Fueyo,

J. etal., Oncogene 19, 2-12, 2000) has a specific deletion in the CR2
Pamcr‘égﬁ‘éfﬁ“é?tﬁee meerdterﬁsaﬁfal%ethuéoo@ﬂféaﬁaﬁrérwré@ﬁc@trﬁ@ ippe of wildtype
adend¥RREYAtINRLUMOrS. Additionally, the virus expresses the genes E1B55k

and E4orf6é comparable to the wildtype adenovirus. The infection occurred

in 1-2 ml serum-free DMEM medium for 1 h at 37C. Subsequently, the
The fifestionwaedinsn was removed and replaced by 10 ml complete medium

(10 % FCS/DMEM). The RNA was isolated after 12 h and 24 h.

Subsequently, the concentration of the isolated RNA was determined in a
Transrﬁt:mtomeferaah 21@6 mO’SheatltheiFhl\tAesmmnhes pmerﬁﬂem‘mm@mmuyne The
plasrm Sa%% t% ames maége@%%‘é 298 ra%s ? © le %eltjr f ntlr}/é glf% l?ol\lunciter the

was blotted on a ny on membrane (conducte accord othe system
contrgahfiéidhiér & Schuell). The RNA blotted onto the membrane is hybridised
against the "early probe" and against the "late probe". The "late probe"
comprising 1501 bp, binds specifically behind the E2-late promoter. The
24 hppBpe Wastpreparadiprios ®lasmaihyPOR(phmel G FoGBEGATCAG: YB-1

expré@s-li-gg CHEGTIERE QNG AEs-BAD ST HPLERT T3 QQQeIErB 55K
ID. NO. <b)iand radioactively labelled using 32P. The eavgfpro e;

(SE
aden‘PtHWévérd Bdds be it the £9-Hy HrimStEEArE glelevinte htaFies as
trans géit WAS/ s @depared Ny (AR (MMesnhol AGCTGATCTTCGCTITICI

(SEQ. ID. NO. 6), 5'- GGATAGCAAGACTCTGACAAAG (SEQ. ID. NO.

7)). Subsequently, the membrane was washed and exposed to a film. 74
Subsédftentl? khenbllthedatecprobe! [fromidee rt&ﬁ'mxap(edﬁr) Sigiagd. {Datyiebietoddh post

Isot arly probe fravided a signal.in te s infected th Addelta

e v R e e
freemeaked Hisoitlgisipestitaoniings (ﬂheWVrMm)ur&jézﬂwn@rthe preglente assay was
perfdﬁﬂgtﬁ.'to%n%‘?%ﬂ@ ?&P&mﬂtﬂ%ﬁﬁg r@?&éﬁ%ﬁf@éﬁo&g%ﬁp&&‘c’glmue formmg

overexpressed and deregulated YB-1, respectively, into'the nucleus which

units s gB (R BircRs s thb 5 alqatessh droesr aditides & ahgenehe result of the

plaq@XREESSIoEExample HsStiuctisakdesignpbdhe adepaVIraNeSIA S ompared to
XvirPSJL1 and Xv1rPSJL2 Description of the vectors: The vectors of the

infecROi PEYL Yot WHIH dfe Mo I BARSTBF AR Villisds ratavbd /5 ff@ignd co-
infecli®graup tadenewitises antywhichnare\exs@mplified dythevertorsantds Fig. 8,
ovjruses, r ectrvely XvirPS, TLI and XvirPS,112, like
sherg e R R s 3 SRS BRI T PRI DN L ephcaton
deterpartéciukar tﬂdﬁ(ﬁBdelEthdealsml‘hcﬁlemwme%aﬂmmhmhﬁBélatﬁ subsequently with

RS e e e S e

nucleus-positive cells under the influence of the BIB promoter and the E4
Bas"AMAEL. RABRC Y tBe expImRsionof FEFRKANEAAMD B SR paorts

occurs by means of the cytomegalovirus (cmw) promoter. Inste of the
iIncregaw Prometdicthelvavasealsororie (promotefsr innestion|arithtior-Ep&tifidsleted
adentiostie-sReefic ging RrIBN 9029%1@05@%@&%%@%%1%653?1@%%@&%% on

expression of EIBS5k and E4orf6 the overexpressed YB-1 and
the RYefagioaebrYaBYE, RaBpBEINELY <t%w}ah§@aﬁemw&ta@he@r@mr§eéﬁa the effects of
eachafieRoviralrgpliationds initiated. The adenoviral vectors of the XvirPSJL
group as disclosed herein, thus combine various elements and thus
functions of the adenovirai vectors d1520, Xvir03 and AdYB-1 in a single
ConieCtlpSimitar taitheovecirsehl520hibe XMFRSIL RIrHBESICAMNAAIRE] that in the
1AI2 ene. This ene and t or spond; g gene produ
oS TSR NRY T Fo SHOSLAE for i ofF T JErS PHASE Gfindriisd it
cell and promotes viral replication and the effect of chemotherapeutics
and irradiation. Like Xvir0O3 the XvirPSJL viruses contain the expression
cassette CMV-E1B551(11RES/E4orf6, which is required for an efficient

replication and indirectly or directly transports deregulated YB-1 into the
Nniiclarie whiech iec nrefarabhlhvy contained in tiimMor calle Thiie reanlication ic




and YB-1 is controlled by the YB-1-dependent adenoviral E2-late
promoter. Also in connection therewith specific promoters may be used, in
particular tumor-specific, tissue-specific or organ-specific promoters. A
further feature of these viruses is thatthe E4 region is deleted. The vector
contains restriction sites there by which, in case of the adenoviral vectors

d XvirPS0 varigus transge sdi clo ed in the
plasri o] MR B g S I 0s STRGA Press both E1B-
55K amb[ﬁ:esrﬁélndlmmgagmiestpcmelonesoéridmmdmkgrgﬁnes mpy Be(wildtype). This

conﬁrm r{gg%en%x Thelrder Qreﬁs %rﬂr S€ ta}hsv%n 1on Led b tumoroegesmfflg 'and E1B-
tissue-specific or organ-specific promoters as dISC|OS d'in the

35K §pele|¢|@ah¢mttﬂl5hM@Emaudﬁ@ﬂmelmpﬁessfohﬂaéssé&es isrorgtifixed adenoviral
reph&ﬁ'&fp%%gﬁfc%ﬂ?om%& 0,0 rﬁ/é(frtlﬂéﬂlapeoliz‘l eFR %@gtgﬁ Eﬁ%%%%rgyésca\ghlch 1s

e arranged in any way. The vectors replicate independent of the p53 or

Commlﬁ@ﬁa%glépﬂ@fmﬁﬁyé@ll@dq'he structural designs of the recombinant
adenoviruses XvirPSJL1 and XvirPSJL2 are presented in Figures 21 and
22: Generation of the cassette E2-late-Y.B1IRES/128: The pAdenoX
plasmid of Clontech1BD Biosciences which is used as a starting material

Exathipledd, CIHoRiises tlagleaﬁemi@fruérdﬁiﬁza@igke@fvﬁdamg\tkuﬁomléaﬁ@ﬂtﬂ@sxa YB-1
Sfui restrictlgf n site behlnd gﬁ LH%* WhICh is ABSENT in wildtyp
adenovirl& THEEEEN & 8h‘\'h SRR Ese el dEon ?é%ﬂﬂ)“"a‘wn
and SfuTofrenvpAdenoX (Clontech) into pcDNA3.1(-c-) (Invitrogen) and
referred to as pcDNA3.1-E3A27865-30995-E4. The majority of the

E40RF6, namely the bases 33241-33875 were removed by means of
It isPsthwWithersubh obtziret fragiientddis veferfretifforas pobiNiatesd 4E8uces nuclear

localé%?&@ IBERIR AR 3304 g@&? Jadiif £3 l?‘teABr?lggo{)%%Xv ?c?h‘ﬁé%ss?%fer%?esem

L3-EGF olm et al. C 2002, 277, 10427- 10434) with Sad "an
mvemeﬁf'aﬁwé Elé?ﬁ&ﬁqﬁ{bﬂﬁfcml&@fﬁE@R??@GSUSG@Q@PEMSBMlH@BBSigf pgtivation

of thdQNGSArdhe ERregionnas Tuethersaleted ibrthar egionafbasessed in order to
A27593-315009. The thus obtained fragment was referred to as

provide fpn RReGHISNIMEO] IS 0759331500, E4A3324 | -33875 The cDNA for
the El A-243AA product was generated by means of RT-PCR, isolated

d the. se ence ch cked and clo into the NA3.1(4) vec
I 1 e B e ATy D LR BORIA & o LS wBAS 00 cells
(Hehmﬂmdﬂhé@%ndsﬁ@ﬂdlyhmie blaiad- endeddhywedl pﬁl@/me/reiselaﬁdcp)mkzedeﬁt day

40 ng/lrgrﬁ -(rﬁgvﬂggge%%raty ?8f%|\yr@%{§%?near\]xgege1_ad§ed TX‘% %o%rglg 1gc1}bZt?on the
cells were infected with 10 and 30 pfu d1520/cell, respectively. Subsequently, the cells were

incubated in cytostatic free medium. After 3 - 5 days the cells were stained using crystal

violet.
As may be taken from Fig. 10 and 11, the addition of daunorubicine induces the replication of

d1520 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 Hel.a (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




was cloned as a PCR product (template = pCITE. Novagen) into the
E1A-12S-pcDNA 3.1(+) vector (TA cloning strategy). The YB-1-EcoRl
fragment was isolated from the vector pllVad2c (Holm et al.. JBC 2002,
277,10427-10434) and made blunt-ended. The vector pShuttle
(commercially available from BD Biosciences) was linearised with XbalL
the ends made blunt-ended and dephosphorylated and ligated with the

cells pnevioisy preducéd VI3H) codindgnuclemesid. aThevasterthusmitaihedells are

harved@d "E)%Iq gﬁ?s&?o?%a%{e%%u H%%&I%& T((Mh@ @% #ttégu\ﬁ%: %E)d washed

prOVI e agment codin elc acl Wlth an in-frame S

with E&zfoﬁnem@w@@&?ﬁam@mbml&cmmfaﬁ@@ filen? BreayBrad pshideells are

porti¥e@&ans-afNbeland BiHntodhevectar IRERE1IAI2340 RRRANA3-Yhich was
(-1-). The thus obtained fr f‘gfment was referred to as YB-1 (EcORI-ECORT

subc A QR PreRsdRsh I RESTEDA Wo5epEDRIAS qﬁ@%ﬁﬁ%éamyllﬂsé The imjection

was ¢Rsmetiedy kilookBieSub} MSonasrrxgised withyBmak angslanediintd tes were
. Nhel linearised, blunt- en?ded and dephosphorylated vector
injecies AR NG 270 T BB K4y PSRBT A TridS (7€ e Dot

dlsm&aﬁﬁetmhethm\thle sidetedniegionnot the-H R dagien 2 e transgenecassedteth and
co({php iqgethe nucleic acid congtruct E2late-YB- J[1 g{rISESBIgS]é%Q}? was

ors W S MmMeasured usi VEITE CIeo1L, the tumor
one ogether with the remaining aﬂ%nowra S€e( ences

volufa8 A7 588+3460 D iEd A8 32AbIBB8ifty yatheamscef Sfuludind Spel into the
vector pAdenoX of Clontech (=AdenoX,T2late-YB-1-
IRES-E1AI2S/E3A27593-31509, E4A33241-33875). The cassette
CMV-E1B551dIRESYEA6dE ivasBX cisettgtmeansidfil-Ceul and P1-Seel
from the pShuttle described above in relation to Xvir03 and inserted into
the vector Ad enoXIE2late-YB-1 -IRES-E1AI2S/E3A27593-31509,
OncEhr3Igawt -BagrBCcBdbaaipliene\0 ROV detor dvastinder veusvend PBE Bs negative

contiFaNg E@@@NOV@% SRl andine recpmbinant aRENAVIEUR. %&’% L“%r@@@emwa

XVirPSJE 2, respectlvely, isolated without the transgenes indicated in the

and figifre thitlcRastIEMSe WHR FANSREEHGFRPE eftictBiee days. The overall dosage of

applied viruses was 5 x 10 pfu. Subsequently, the tumor growth was continued to be
documented twice a week and the volume was calculated. At the end of the study the mice

were sacrificed and the tumors removed for further analysis.

The results are depicted in figures 12 and 13.

Fig. 12 shows a diagram representing the tumor volume as a function of time and the various
treatment schemes. In case the tumor was formed by RDB257, there was a significant growth
of the tumor to about 438 mm? to 1466 mm? upon injection of PBS. Under the influence of the
vector d1520 which 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 Hel a cells and treated with d1520, however, still showed a significant

increase in tumor growth starting from 311 mm?® and increasing to 1954 mm?.




Example 17: Infection of HelLa cells with adenovirus ¢11520 100.000
HelLa cells were plated per dish. At the next day the cells were infected
with various titers (pfu/m0 of adenovirus d1520. The infection was done in
500 il serum-free DMEM medium forgd h at 37C. Subsequently, the
infection medium was removed and replaced by 2 ml complete medium
' go % FCS/DMEM). After 3-5 days an analysis was performed using .
Fig. e R SISiANTYS P FEsdIf bR Expbisha tampictein FigeddDB257.
It carl be adenpwus Gib2R-ars A9Rhavh ATy siSAIOW MO8 ReHPRIMCEh the
upon infection.of HelLa cells Whi%?ﬁg%mt have YB-1 in the nucleus. In
preseRl P80 et clsr HERD0 SHAHER o MG COBTIEE: SR AaTPIEsse there was
even(mudiplicity iaf infection)wol k00200 pfufiperncelanthaostid Pradomimnts 15 mm?;
day Sii{ %ta%n 1'\1{[1% ?‘ifofrsl% I/Lljn%e Iggg’ érg'Oe rrr%g m it can be concluded that
Y Q1520 and Simifar Viruses which are capable of switching on the adenoviral
genes EIB55k and E4orf6 at higher MOls, are suitable to transport either
directly or indirectly overexpressed or deregulated YB-1 into the nucleus
and thus to induce cell lysis. Example 18: Luciferase assay for
Exaggledfhinfriy ther s BletelgronwtBNetivity It is known that YB-1 binds to the
adenoviral E2-late promoter in the nucleus (Holm et al., IBC 2002, 277,

10427-20434) and that this promoter is also well suited for the expression

DN/opigti eiiesrddEomreeer srinl atdidvial reen ek Gnmtdeimjsista i drytumor
develppdivates aythedacs thasiicandhe regmated iy YB-bewherabys Y8:d agls pna

as a gasitiv,e effector, i. e. the promoter is onI%/?ac_tive in the presence of

isolajen § ol BTSN TS BILh SRRFLASEHEV &R qUPEHIBrAcRerdaasr Hherewith, the
DN Aeguiatéchindarhightiesedtictiveomanneniand hits UsedjaeaystemsiiambBichNA is
.YB-1 is present in. the nucleus and factually avaqids any e ion of the
P T e e T EoEINS B gtained by
photimeaseat ¥ 0YB: 1 ThnatPresentintirnueleusrasapgefiedtoland samples which

r ' 2-1ate ter rises 3 Y-boxes .
R R e S T [ T R e

sepapgqa el Hro stlceoristsetismshave Béen prajpareslafdtestenifor thelPNA was
blottSRREHiCIyY AR AT HR @nalkaIs WARGRTISH Ol A oAW1 8.1 ?zelsghueu).
In

cell lines EPG-257 RDB (epithelial stomach carcinoma) which has YB-

The MNARIRSES. PRAEDtBRIETEIULR MBEE Gk aiBm SniRgcafe 1201 2 PNA probe.

The (CBle@BANOMP)ovErHsaada using tarer difierent cell CoRGERURLGASINGE F2A
d,wel glates. The \ﬁills which showed confluence of 70 % at the next da
Ot uSEU O TrankTdEioh S FERA &M S0t ﬁ%‘,@ﬁiﬁ MfhigrapQiaghC 04

GAPUriled pISMIAONA abthe.diffsvert)E3-late Aromoer@onstadtiarsinCGC TT

iferasc.vectors.(co ercially available from Promega, starting plasmid:
(SE%@{%{%nﬁ a?r?%err g&ééfe%r%éeﬁ‘ﬁg%%smg Pf %r&sequen%gf, the mengapane 1S washed
and exposed to a film.

The result of the Southern Blot of tumor DNA is depicted in Fig. 14. The analysis confirms
that only d1520 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 di520 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 (pfwml) was investigated after infection with di520 and wildtype adenovirus.




OptiMEM in a 1.5 ml locking cap reaction vessel and 5 tt DOTAP to 500 ul
in a further locking cap reaction vessel. Both solutions were combined and
mixed. The mixture was incubated for complex formation for 30 minutes at
room temperature. The cells were ripged three times with PBS and
covered with a layer of the transfection mixture. The plates were
incubated at 37C for 5 hours, subsequently rinsed again three times with
Varipg g Bnll pre\ideaarith cofpidieBmesiufs I RRBe clisnperes otk gt itiicleus-
negaifie tHtifelane sy ystemdl OiPamesay(SalddigyF1500) 48 h after
infection: Each well was provided with a layer of 500 ul lysis buffer, the
cells rinsed off from the well plate with a 1 ml pipette after 10 minutes at
The fOwiiempaiaiurewncbienstarred into a 1,5 ml locking cap reaction
vessel. The cell lysate was subsequently centrifuged at 4C for 15 minutes
at 14.000 rpm. To each 50 ;Al of the supematant 100 fl luciferase
100, 3ubstxte Werectddadhandrmemstiad withallopaount (Gaingetra-Aackard 6 well
mbH, 63303 Dreieich) Microplate, Scintillation & Lumines e counter
Pl e e A OF ST R Il e e FCS.
Aftermidaburdeidth whth BOA (ProdeinAsgzy demgents it datdldgrlb mambenformed. 3
days 23 HRIERG S pROCIIRI RO SN BN DR DIGURIROME e cel
(Biolumin TM 960) kinetic fluorescence/absorbance plate reader o
suspdt (A D Yh akrestingeRsag alig easna o otse smespfadigarently, a plaque

assafraRRItes iptoithe prefelm rRMouRL{REH(HG Brotei-dhedellowdng ticles (plaque

piasmids were used: pGL3-enhancer (Promega) from which the enhancer
formpe UpiiaRRTaR! BHHBAHS BrBETIS @B b and BSaBiuns Hohesdpiag assay

shovaStisabdasTo heaengatlieirarpuskd fepisterconsirastianswane ¢Ia0es) similar
I ({o the MCS.in tt;e erf*lhancer-.lac,king?#QLS vector by meag{i of restrictjon ¢
to WS NPT AT e REAT oM oS BIR S5 FRL B BT Poe ©
wildamd ke Vikings tepGlid einhancetaand szhvid ae@nasitivecoriraldddi’iruses
descgggéti}\l/eeeclzgntrol allowed to estimate transfection efficiency and also served
as a reterence value for luciferase activity. For each cell line the CMV
control was set 100 A and the 79 enzyme activity produced by the E2
promoter constructions put in relation thereto and depicted as a bar graph

in Fig. 24. The various constructs were referred to as follows:
Example 11: Structural design of the adenoviral vector Xvir(3

Fig. 16 shows the structural design of the adenoviral vector Xvir03. The adenovirus Xvir03 is
a so-called E1/E3-deleted adenovirus. This means that no E1A, EIB and E3 proteins are
manufactured which are functional in adenoviral replication. The deletion of the E1 region
extends from 342 — 3528; the deletion of the E3 region of the amino acid position 27865 —
30995. As used herein, the term “El-deleted virus” means a virus in which E1 is 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 E1B 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




1. comprising the Y-box 1. Il and Il corresponding to bases 25932 -26179
bp (referring to the wildtype adenovirus sequence, see also the part of the
subsequently provided adenoviral E2 region) 2. comprising the Y-box IT
and Il corresponding to bases 25932 - 26127 bp (referring to the wildtype
adenovirus sequence, see also the part of the subsequently provided
adenoviral E2 region) 3. comprising the Y-box Hi carresponding to bases
IRES ssguencersngh Be(Rétei ANt o tHE Wil dtfod BdEn6virus 3 qRBRRE et digt e
1988 theparnof-the subgeguenthnprovidegdeadenovEalrd 1égian) hcompsisiog of 2
no Y-box as acting as the blank reading 80 Part of the adenoviral E2
Proteins SR CAkeh Virology 1992, 186, 280-285) (The YB-1 binding sites
are printed in bold): 25561

The vaeggia{avggtganl\&e{tag@gg_ggtgsagg%%;gttgoccgccacctg,ctgtgoacttectagc 25621
gactttgtgaccattaagtaccgcgaatgccctecgcegetttggggccactgctacctt 25681

ctgeagetagccaactact-ttgoctaccactctganataatggalgacgtgageggtgac 2.5741

The RSIAGIO9ANSICASIAIGOCIACARCHAUIRACEGAIEAGLAGECCIONEHOG an8QL £1B55K

aattcgcagctgataacgaaa teaaattatoggtachgggetgeagg teczteg 25861
from gétgateHadectlcgorttiygdditretatte shlahyHDIGat b gyt Birl into the

pShuttle vector from Clontech. Subsequently, E1B55k in pShuttle was linearised with Apal,
the ends blunt ended and cut with Nhel.

In a second vector, pcDNA3.1(+) (Invitrogen). subsequent to each other the IRES element as
I a PCR product was cloned with pCITE-4a(+) of the company Novagen as template by means
of TA cloning into the EcoRV cleaving site, and the E4orf6 from the plasmid pCMV-E4orf6
(M. Dobelstein, University of Marburg) was cloned by means of BamHI = IRES-E4orfo-
pcDNA3.1(+). IRES-E4orf6 in pcDNA3.1(+) was linearised with Notl, the ends blunt ended
and subsequently the fragment IRES-E4orf6 was cut out with Nhel. The fragment IRES-
Edorf6 was linked with the open vector E1B355k-pShuttle (blunt, Nhel). The cassette was
subsequentlv cloned from the E1BS55k-IRES-Edorf6-pShuttle together with the CMV
promoter and the bovine growth hormone (BGH)-PolyA into the AE1, AE3 Adeno-X-Plasmid
(Clontech) with I-Ceu I and PI-Scel, and referred to as AdcmvEIB/IRES/E4orfé.
Subsequently, the adenovirus was made in accordance with manufacturer’s instructions
(Clontech). The adeno plasmid which was linearised with Pacl having the expression element
CMV-E1B55k-IRES-E4orf6-BGH polyA was transfected into HEK293 cells and 11 days post
transfectionem the ablating cells were removed together with the medium in order to release

the adenoviruses through repeated freeze-thaw cycles.

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 insofar, in cells which are YB-1 nucleus-positive cells as
well as in cells where YB-1 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




25921 taccttogcaaatttgtacotgaggactaccaegoocacgagattaggttotaegaagaR

25981 ban corccgccaaatuggagctuaccgcctgegtcattacccagggccacatu..11
26041

ggICCH-TatgcaagccatcsigruRRgcce/g)ccaagagmetgetacganagggacggggg
26101 gMaettggaeccecagtecggogaggageteaae ceaat
ecccesegcegccgcagc,ce 26161

other tadengoafeaguoge g ctestgbed deeiggniggenceehanamgamigorgcadidt the present

invenfif&21d the other adenoviruses of the present invention disclosed herein.
gocgccgccacccacggaogaggaggaataetgggacagtcaggeagaggaggattgga
26281

cgaggaggaggaggacatgatggaagaotgggagageotagaogaggaagettccgaggt

26341 . . _
Exampledgagiigteptdpsipcabtnddenardrltegietitidicggegeeeca

26401 gaaateggcaaccggttccagcatggctacaacctccgctectcaggcgocgccggcact
As mé?%%l}%ken from Fig, I?Qt)évir 3/01 is a_further development ?f Xvirgiéa Therapeutic

ongticgoogacocaaccytagat=gacaccactggaaccagggccggtaagto
geneP68R1as, for example, the genes described herein and the transgene can be cloned into

the Eg;cg%cgﬁeﬁ%ﬁ?%%%%c‘3Caa%9%88%‘%%9%%@8&4&§e%3998tﬂ%0%t%9’98 %9%; 10 avoid
6 gcacaagaacd/ccatagttgattgettgoaagactgtgggggcaacatéfccttcgcccg ‘
homlegas cegrtteinattaceatbdbg detiigf§ebtecticgiaemiontgesiatietaécyvird3. This

allo\&%ngtllarger transgenes can be cloned in this construct. The deleted E3 region contains
toatctotacageccatactgcaccggeggcageggcageggoagcawageageggcca
Sacl,8dej1and Nhel restriction sites for introducing a cassette, into which, for example, the

therapBRAJRANCARAIGRARCABFAIagCcaagactctipacaaagcccaagaaateoacagogy
%SEQ. ID. No. 8) The results presented in Fig. 24 confirm in an impressive
manner that the individual promoter fragments which contain different

Prepadataigrsboyessmie fuitabiadgrihe HauiesgiarOifctRpED e HioNSHOREs as for

[ ?r%sitive tumor cells and may thus be used as promoters
e

kin YCF?-} nUC'GH}S- region
maxiigne renlé)élr%ilﬁlg of pr%se’nt invention 81 Example 19: Effect of YB-1

expressed by adenovirus on particle release

The pAdenoX-Plasmid of Clontech has a restriction site for Sful behind the 3° ITR region
which 1s absent in wildtype adenovirus. The E3-E4 region was taken from pAdenoX
(Clontech) with the Spel (position 23644) and Sful and transferred into pcDNA3.1(+)
(Invitrogen) = pcDNA3.1-E3A27865-30995-E4. The majority of E4ORF6, namely 33241-
33875 was removed by means of Pstl = pcDNA3.1-E3A27865-30995 E4A33241-33875. For
the further development of Xvir03 the deleted E3/E4 region from pcDNA3.1-E3A27865-
30995,E4A33241-33875 was cloned by means of Sful and Spel into plasmid pAdenoX =
pAdenoX E3A27865-30995,E4A33241-33875.

The expression cassette 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 AdecmvEIB/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




Human osteosarcoma cells (1_1-20S,) were infected with the El

/7-3-deleted adenoviral vector AdYB-1 and Ad312 only having El

A-deleted, at an MOI of 50 pfuicell. AdYB-1 contains in its genome the

sequence coding for the cellular trangcription factor YB-1 and thus

expresses the Y-box binding protein 1 (Y3-1). In order to evaluate the

release of viral particles as plaque forming units" (pfu) after infection,
suitallightsy tielisgsetnabdhtlohtiséeeblraretivreditlih of thellernatalligioevagerYB-1 is

deregﬂe@e@ql%tqq &%Qéegﬁﬁ@&%@%'b@%r%%w@ﬁ@ REMuiRe lfraceiular,yse

particles were released by 3 cycles of thawing/freezing. The particle
1y iAEr RS PR sERP ARG the iacie Besaybiiaes ulierTws rélsartisin and

coue@ke\m@t@ﬂpmuags 2 hate by dhesolidbrrsindicatenthavintiaerliwarc be used in
mammg)eghal particles, whereas the cross-striped, bars re rﬁPresent the

sccOF B ST AETTar VFAH BB e T PO oot 2atn the present

inverganfirms that AdYB-1, as a whole, produces more nfu than Ad312 and
releases more particles. After 5 days the AdYB-1 infected cells clearly
show a cytopathic effect (CPE) in contrast to Ad312-infected cells. The
features of the invention disclosed in the preceding specification, the

Exafi@ims 2OWE ﬁ@&cttﬁefdgﬁﬁév%a&*’lﬂtﬁé‘?%ﬁl‘?éh’fsﬁ%'ﬁas il any
combination bé important to the realisation of the invention in |ts various
embodlments CSLLP 82 Claims

100,000 cells (257RDB and 181RDB) were plated per well of a plate having six wells (engl.:
6 well plate). On the next day the cells were, as depicted in Fig. 18, infected with Ad312 (20
pfu/cell) and Xvir03 (5 pfu/cell). 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 done by means of crystal violet
staining after 5 days. The result is depicted in Figs. 18A and 18B.

As may be taken from Fig. 18A and 18B, the multidrug resistant cells which have YB-1 in the
nucleus, show lysis after infection with Ad312 and Xvir03 only in case of Xvir03 as
represented by the crystal violet staining of the cells. In connection therewith, first the
medium is removed. Subsequently the cells are covered with crystal violet (50 % ETOH, 3 %
formaldehyde, 5 % acetic acid, 1 % crystal violet) and incubated at room temperature for 5 —

10 min. Subsequently, the six well plates are thoroughly rinsed with water and dried at room

temperature.

It is known to the present inventor that E1A-deleted viruses (e. g. Ad312) which, however, are
not transactivating adenoviruses 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, i1s an E1A-deleted virus. At the titer used (20
pfw/cell), which is still above the clinically desirable titer, the early adenoviral genes such as
E1B55k and Edorf6 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,




1. Adenovirus expressing a first protein which is selected from the group
comprising an EIB protein and an E4 protein, prior to a second protein
which is selected from the group comprising an El A-protein. 2.
Adenovims according to claim 1 cha;?cterised in that the first protein is an
EIB protein, preferably an El B55kd protein. 3. Aderiovirus according to
claim 1, characterised in that the first protein is an E4 protein,preferably

are exareEs4oti6 proteinrud XAdendviass Hecoreingytbarmkof tlamisd 133,and 18B, the

expre%i]&{%%t%g %%gépé?%%ﬁaﬂﬁ%%% '&Qﬁ? r%s%?{rﬂpHﬁ%&?ﬁi%t%@aﬂ%ﬁg%t%dand cell

4 protein, prefera combination of E1B55kD protein and E4orf6

lysis grotemcoBREBNAVIFas AtoIelned mayisiklaimesses 45 ehrrablefssdopniirms
the fithatdhe EhdRrotrinisan EhAIZSRRIRIRy 6 AdRNOMIUS RECOTHNGAO AVE1B-

of claims 1'to 5, characterised in that the adenovirus provides YB-1 in the

55K (Apeidgsbrraeyplatieade SRR RigaeVirdih o dp sREARM SYoviBidrivfapable of

induc¥B-h iRdRe-nusiansimmaediates thaugh ahieast aRgadenaviEab Py 1 to 5
wherebﬁpreferably,thi adcnoviral protein is different from EI'A. 7.

P/ el AT GHOY RS ST tBPRHEASPBlaims 1 to 6, characterised in that the

adenovirus provides YB- | for adenoviral replication through at least one

. adenoviral protein or mediates the provision of YB-i far adenoviral
This con u*m% 6 e mc}m un{{%]r %ﬁe ent mvention.. nam ?ehk"}%ytp? é%reersaelgﬁ/e t%fe YB-1

repiication though at iedstone dferoviral protein. whe
in theageneonwrahprotkinyisidiffesemictromddpbndent from the cell cycle, is required in order
to make the viruses which are to be used in accordance with the present invention, lyse

infected cells.

Example 14: Northern blot analysis of the E2 gene expression of adenovirus Ad312

In each case 1 million A549 and U20S cells were plated in 10 cm Petri dishes. At the next
day the cells were infected with Ad312 (50 pfu/cell) and Adwt (which served as control, 5
pfu/cell). The high virus titer of Ad312 which was used resulted in an El-independent
replication in tumor cells. The infection was done in 1-2 ml serum-free DMEM medium for 1
h at 37°C. Subsequently, the infection medium was removed and replaced by 10 ml complete
medium (10 % FCS/DMEM). After 3 days the RNA was isolated. Subsequently, the
concentration of the isolated RINA was measured in a photometer at 260 nm. Then the RNA
samples were electrophoretically separated i a 0.8 % formaldehyde agarose gel.
Subsequently, the RNA was blotted on a nylon membrane (conducted according to the system
of Schleicher & Schuell). The RNA blotted on the membrane is blotted against an “early
probe” E2 and a “late probe” E2. The 1501 bp “late 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 32P. 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.




MCSLLP 83 9. Adenovirus according to any of claims 1 to 8,
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 El region, the E3 region, the E4 region and
combinations thereof. 10. Adenovirus according to claim 9, characterised
in that the region is the El region. 11. Adenovirus according to claim 9 or
10, characterised in that the region is the E3 region. 12. Adenovirus

The r8&40FdIASHIO@MA O iclaimsE 0 thl, Gharastariged imthatthe rrgion 18 pecific
E4 region. 13. Adenovirus accarding to any of claims 9 to 12,

signaléﬂarg&éﬁggaliﬁxfﬁ%qﬂewp wildtype adenovirus, whereas tumor cells infected with

Ad312 only provided a specific signal when the late probe was used. This confirms the
finding underlying the present invention that the expression of Edorf6 and E1B35K and the
absence of E1A transports overexpressed and deregulated YB-1. respectively, into the nucleus

and thus induces E2 gene expression as a prerequisite for efficient adenoviral replication.

Example 15: Northern blot analysis of the E2 gene expression of adenovirus Addelta 24

In each 1 million U20S cells were plated in 10 cm Petri dishes. At the next day the cells were
infected with adenovirus delta 24 (Addelta24) (10 pfu/cell) and wildtype adenovirus (Adwt)
(served as a control, 10 pfu/cell). The used recombinant adenovirus Addelta24 (Fueyo, J. et
al., Oncogene 19, 2-12, 2000) has a specific deletion in the CR2 region of the E1A protein
and is thus only capable of replicating in Rb-negative tumors. Additionally, the virus
expresses the genes E1B55k and E4orf6 comparable to the wildtype adenovirus. The infection
occurred in 1-2 ml serum-free DMEM medium for 1 h at 37°C. Subsequently, the infection
medium was removed and replaced by 10 ml complete medium (10 % FCS/DMEM). The
RNA was 1solated after 12 h and 24 h. Subsequently, the concentration of the isolated RNA
was determined in a photometer at 260 nm. Then the RNA samples were electrophoretically
separated in a 0.8 % formaldehyde agarose gel. Subsequently, the RNA was blotted on a
nylon membrane (conducted according to the system of Schleicher & Schuell). The RNA
blotted onto the membrane is hybridised against the “early probe” and against the “late
probe”. The “late probe” comprising 1501 bp, binds specifically 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. 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.




comprises the El region, the E3 region and the E4 region. 14. Adenovirus
according to any of claims 1 to 13, characterised in that the adenovirus
comprises at least one expression cassette, whereby the expression
cassette comprises at least one progmter and a nucleic acid coding for an
. i 47 . .
adenoviral protein, whereby the adenoviral protein is an El B protein,
preferably an El BS51(D protein. 15. Adenovirus according to claim 14,
After dRanagigrigedlitethattherpromoténris differntsizmal. thall ABepradiotaso fi6. early
proo<ISNAVIYS AGECLANARAIRIN KrchapsierSedinNal IQHATIIGHoviruses,
delecte “from the group comprising tumor-speci |c%romoters, . '
howeppydhespeuificpramonar! tissakespédifictprorapté reristesdlogboding underlying

the p&%%ﬁ%%@éxﬂ@ﬁ' é&?%@?ﬁﬁ%@%&?t@f%w ehy t@ﬁ&@g@mQ}%fﬁogégf%%%xgressed

from the EI B promoter. 17,Adenovirus according to any of claims 1 to 1

and dgppgiiatedisdtt inrRetHECRHROVIRE S EBIFIpTIS B hif st e e Rpeskidhe E2-late

prom6Rs3atenaubesehy the exRassion cassette comprises at least one
promoter and a nucleic acid coding for an adenoviral protein, whereby the
adenoviral protein is an E4 protein, preferably an E4orf6 protein. 84

Example 16: Structural design of the adenoviral vectors XvirPSJL1 and XvirPSJL2

Description of the vectors: The vectors of the XvirPSJL group which are embodiments of the
viruses referred to herein as group I adenoviruses and which are exemplified by the vectors
and adenoviruses, respectively, XvirPSJL1 and XwvirPSJL2, are not only, like adenovirus
di520, capable of replicating in YB-1 nucleus-positive cells, in particular tumor cells, but also
in tumor cells in which YB-1 is overexpressed and deregulated, respectively. While the viral
genes E1B55k and Edorf6 are expressed only in dl520 infected YB-1 nucleus-positive cells
under the influence of the E1B promoter and the E4 promoter, respectively, the expression of
E1B355k and E4orf6 in XvirPSJL occurs by means of the cytomegalovirus (cmw) promoter.
Instead of the cmw promoter, however, also other promoters, in particular tumor-specific,
tissue-specific and organ-specific promoters may be used. Because of the expression of
E1B55k and E4orf6 the overexpressed YB-1 and the deregulated YB-1, respectively, is
transported into the nucleus and adenoviral replication is initiated. The adenoviral vectors of
the XvirPSJL group as disclosed herein, thus combine various elements and thus functions of
the adenoviral vectors di520, Xvir(3 and AdYB-! in a single vector. Similar to the vector
d1520 the XvirPSJL viruses contain the E1A12S gene. This gene and the corresponding gene
product, respectively, 1s responsible for the induction of the S phase of the infected cell and
promotes viral replication and the effect of chemotherapeutics and. irradiation. Like Xvir03
the XvirPSJL viruses contain the expression cassette CMV-E1BSSk/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 1s overexpressed or deregulated. Additionally, P53
is made subject to degradation by the E1B55k/E4orf6é 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




18. Adenovirus according to claim 17, characterised in that the promoter is
different from the E4 promoter. 19. Adenovirus according to claim 18,
characterised in that the promoter is selected from the group comprising
tumor-specific promoters, organ-spegific promoters, tissue-specific
promoters, heterologous promoters and adenoviral promoters, whereby
the adenoviral g)romoters are different from the E4 promoter. 20.
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~a.denovirus comprises a nucleic acid, whereby the nucleic acid codes for
regiogyphyt can be arranged in any way. The vectors replicate independent of the p53 or Rb

status of the tumor cells.

The structural designs of the recombinant adenoviruses XvirPSJL1 and XvirPSJL2 are

presented in Figures 21 and 22:

Generation of the cassette E2-late-YBIIRES/12S:

The pAdenoX plasmid of Clontech/BD Biosciences which is used as a starting material
herein, comprises the genomic nucleic acid of adenovirus AdS and has a Sful restriction site
behind the 3’ ITR region which is ABSENT in wildtype adenovirus. The E3-E4 region was
transferred by Spel (position 23644) and Sful from pAdenoX (Clontech) into pcDNA3.1(+)
(Invitrogen) and referred to as pcDNA3.1-E3A27865-30995-E4. The majority of the E4ORF6,
namely the bases 33241-33875 were removed by means of Pstl. The such obtained fragment

was referred to as pcDNA3.1-E3A27865-30995, E4A33241-33875.

The E2-late promoter was excised from pGL3-EGFP (Holm et al., JBC 2002, 277, 10427-
10434) with Sacl and Nhel and cloned into pcDNA3.1-E3A27865-30995, E4A33241-33875.
In doing so, the E3 region was further deleted in the region of bases A27593-31509. The thus
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-12S-pcDNA3.1+ was hinearised with Nhel and BamHI, made blunt-ended by T4
polymerase and provided with T overhangs by Taq polymerase and dTTPs. The IRES element




25. Adcnovirus according to claim 24, characterised in that the nucleic
acid coding for YB-1 is under the control of a promoter, whereby the
promoter is preferably the E2 late promoter. 26. Adenovirus according to
claim 24 or 25, characterised in that,}ge nucleic acid coding for YB-1 is
under the control of a promoter, whereby the promoter is YB-1 dependent
and YB-I controlled, respectively. MCSLLP 85 27,Adenovirus according
was domdyesph dainsraduo 2empheeactarisdd iNdratethemucleiE asid TodimgNor3. 1(+)

vect‘oY%'A ispars gtfr&%ﬁ(pression cassette comprising a nucleic acid coding
for an EIA 6rotein?pr'eferably a nucleic acid coding for an E 1 AI2S protein.

28. Adenovirus according to claim 27, characterised in that the nucleic
The €84 oodivg £QLthe,ELAPLRIsItIISsaPatated fromrke udeig Acd goding 2002,
for YB- | through an 1RES seguence. o
277, 10427-10434) and made blunt-ended. The vector pShuttle (commercially available from
BD Biosciences) was linearised with Xbal, the ends made blunt-ended and dephosphorylated
and ligated with the previously produced YB-1 coding nucleic acid. The vector thus obtained
was referred to as YB-1-pShuttle. The cloning into the pShuttle vector provided the YB-1
fragment coding nucleic acid with an in-frame STOP codon. The YB-1 coding nucleic acid

was cloned from the YB-1-pShuttle by means of Nael and BfI into the vector IRES-E1A-128

in pcDNA3.1 (+). The thus obtained fragment was referred to as YB-1 (EcoRI-EcoRI with
STOP codon)-IRES-E1A-12S-pcDNA3.1(+).

Subsequently, the cassette YB-1-IRES-E1A12S was excised with Pmel and cloned into the
Nhel linearised, blunt-ended and dephosphorylated vector E2late-pcDNA3.1 E3A27593-
31509, E4A33241-33875. Thus the second cassette is in the deleted region of the E3 region.

The transgene cassette comprising the nucleic acid construct E2late-YB-1-IRES-E1A12S was
cloned together with the remaining adenoviral sequences E3A27593-31509, E4A33241-33875
by means of Sful and Spel into the vector pAdenoX of Clontech (=AdenoX/E2late-YB-1-
IRES-E1A12S/E3A27593-31509, E4A33241-33875).

The cassette CMV-E1BSSk/IRES/E4orfé was excised by means of I-Ceul and PI-Scel from
the pShuttle described above 1n relation to Xvir03 and inserted into the vector

AdenoX/E2late-YB-1-IRES-E1A12S/E3A27593-31509, E4A33241-33875.

Subsequently, the vector 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.




29. Adenovirus according to any of claims 14 to 28, chara.cterised in that
the nucleic acid coding for the E4 protein, preferably the E4orf6 protein,
and the nucleic acid coding for the EI B protein, preferably the E1B55kD
protein, are contained in an expressjon cassette, whereby preferably the
two coding sequences are separated through an IRES sequence. 30.
Adenovirus according to claim 29, characterised in that the promoter of
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tumor-specific promoters, organ-specific promoters, tissue-specific
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Adenovirus according to any of claims 1 to 30, characterised in that the
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Example 18: Luciferase assay for determining the E2-late promoter activity

It is known that YB-1 binds to the adenoviral E2-late promoter in the nucleus (Holm et al.,
JBC 2002, 277, 10427-20434) and that this promoter is also well suited for the expression of
nucleic acids. The use of the adenoviral E2-late promoter is particularly motivated by the fact
that it can be regulated by YB-1, whereby YB-1 acts as a positive effector, 1. e. the promoter
is only active in the presence of YB-1 in the nucleus. Insofar said adenoviral E2-late promoter
can be regulated in a highly selective manner and thus used in systems in which YB-1 1s
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.




34. Adenovirus according to any of claims 1 to 33, characterised in that
the adenovirus is a recombinant adcnovinis. 35. Adenovirus according to
any of claims 1 to 34, characterised in that the adenovirus is an
adenovirus mutant. 36. Adenovirus according to any of claims 1 to 35,
characterised in that adenovirus is réplication deficient. 37. Adenovirus
according to claim 36, characterised in that the adenovirus is capable of

The ¢elplicatikd (28R COMppishiet dereglilaiedryiBoh or Wialinga¥ BB N ithéhe nucleus,

nucleus. .38. Adenovirus according t im 37, characterised in tha theg
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according to claim 40, characterised in that the adenovirus or the nucleic
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lockin@lRep Wkion vessel. Both solutions were combined and mixed. The mixture was
incubated for complex formation for 30 minutes at room temperature. The cells were rinsed
three times with PBS and covered with a layer of the transfection mixture. The plates were

incubated at 37°C for 5 hours, subsequently rinsed again three times with PBS and provided

with complete medium.

The cells were processed with the Luciferase Assay System Kit of Promega (Cat. No. E1500)
48 h after infection: Each well was provided with a layer of 500 ul lysis buffer, the cells
rinsed off from the well plate with a 1 ml pipette after 10 minutes at room temperature and
transferred into a 1,5 ml locking cap reaction vessel. The cell lysate was subsequently
centrifuged at 4°C for 15 minutes at 14.000 rpm. To each 50 pl of the supernatant 100 ul
luciferase substrate were added and measured with TopCount (Canberra-Packard GmbH,
63303 Dreieich) Microplate Scintillation & Luminescence counter in black plates with 96

wells at a wave length of 945 nm.

Protein was measured with the BCA Protein Assay Reagent Kit, catalogue number 23227
(PIERCE, Rockford, Illinois, USA) at 570 nm in a bioluminometer (Biolumin ™ 960) kinetic
fluorescence/absorbance plate reader of Molecular Dynamics. The relative light signals of the

samples were translated into the protein amount (RLU/pg protein).

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 [ and Sac . 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




42. Vector comprising a nucleic acid according to claim 39 and/or a
repiieatio system according to any of claims 40 to 41. MCSLLP 87
43,Vector according to claim 42, characterised in that the vector is an
expression vector. 44. Cell comprisiag an adenovirus according to any of
claims 1 to 38 and/or a nucleic acid according to claim 39 and/or a

replication system according to claim 40 or 41 and/or a vector according
enzyms dalig2repdged by the E2 promoter constructions put in relation thereto and

depicted as a bar graph in Fig. 24.
The various constructs were referred to as follows:

1. comprising the Y-box I, II and III corresponding to bases 25932 — 26179 bp (referring to
the wildtype adenovirus sequence, see also the part of the subsequently provided adenoviral
E2 region)

2. comprising the Y-box II and III corresponding to bases 25932 — 26127 bp (referring to the
wildtype adenovirus sequence, see also the part of the subsequently provided adenoviral E2
region)

3. comprising the Y-box III corresponding to bases 25932 — 26004 bp (referring to the
wildtype adenovirus sequence, see also the part of the subsequently provided adenoviral E2
region)

4. comprising no Y-box as acting as the blank reading




45. Cell according to claim 44, characterised in that the cell is a eucaryotic
cell, preferably an animal cell, more preferably a mammalian cell, 46. Cell
according to claim 45, characterised in that the mammalian cell is a cell
selected from the group comprising € lls of mice, rats, guinea pigs, pigs,
sheep, goats, cattle, horses, dogs, cats and human beings. 47.
Organism, preferably a mammal organism, comprising an a.denovirus
according to any of claims 1 to 38, a nucleic acid according to claim 39, a
Part B?Qﬂ@%%ﬁoi%?&?fﬁﬁ%%%ﬁ'ﬂ%‘é’n%ﬁﬂx“@i%@» FoYECiQE angpHgiag to any
of claims 42 or 43 or a cell according to any 6f claims 44 to 46, whereby
(The {H-briRjanisaviscpretaramigidalbeléd from the group comprising mice, rats,
guinea pigs, pigs, sheep, goats, cattle, horses, dogs and cats. 48. Use of
an adenovirus according to any of claims 1 to 38 a nucleic acid according

256 Ig%ga' 3 Jeplcal r 41, a vector
: cgor to a‘frrﬁg%% alma?éd?Z or 43, o?%a&lcgg%l accor m%é%o any of claims 44
53)2 ﬁi%ﬁﬁ%ﬁ%%ﬁ%%@&?ﬂ%%ﬁﬁ tro replication of

25&&Iadgﬁwmcaactaccttgcctaccactctgacataatggaagacgtgagcggtgac
25741 ggtotactggagtotoactgtegetgeaacctatgeacceegeaegeicectggttige
25801 aattcgcagetgcttaacgaaagtcaaattateggtacetttgagetgcaggoteccteg
25861 cctgacgaasagtccgoggeteogggptiganacteactceggggetgtggacgtegget

25921 taccttcgcaaa:tttgtacctgaggactaccacgcccacgagattaggttctacgaaga@

25981 Eaatcccgcccgccaaatgcggagcttac’cgcctgcgtcattacccagggccacattct‘t ‘

26041 g g geaagecatcaacaaageecgecaggagtitotgetacgaaagggacgggpe

26101 gtttacttggacccccagtccggcgaggagctcaacccccgccgccgcagocc
26161 tatcageageagecgegggecctigetteccaggatggcacceaaaaagaagetgeaget
26221 gecgeogecacceacggacgaggaggaatactgggacagicaggeagaggagettitega
26281 cgaggaggageageacatgatggaagactgggagagectagacgagpaagoticegaggt
26341 cgaagaggtetcagacgaaacaccgtcacecteggtegeaticeectogecggogoeccs
26401 gaaatcggeaaccggticeageatggrtacaacctecgetccteaggegeegecggeact
26461 gecogttegecgacocaacogtagatgggacaccactggaaccagggeeggtaagtceas
26521 gcagccgccgccgttagcccaagagcaacaacagcgcoaaggctaccgctc‘atggcgcgg
26581 geacaagaacgecatagtigetigettgeaagactgtgggggcaacatetecttcgecg
26641 cogctttettotetaccatoacggegtggecticeccogtaacatoctgattactaceg
26701 teatotctacageccatactgeaccggcggcageggcageggcageaacageageggeca
26761 cacagaagcaaaggcgaccggatagcaagactctgacaaagcccaégaaatccacagcgg

(SEQ. ID. No. 8)

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.




49. Use of an adenovirus according to any of claims 1 to 38, a nucleic acid
according to claim 39, a replication system according to claim 40 or 41, a
vector according to any of claims 42 or 43, or a cell a.ccording to any of
claims 44 to 46 for the manufacture 8f an adenovirus, preferably for in
vitro manufacture of an adenovirus. 50. Use of an adenovirus according to
any of claims 1 to 38, a nucleic acid according to claim 39, a replication
system according to claim 40 or 41, a vector according to any of' claims
Exanplol %3 EdfeatadINdbdondpmgstedhby af alavnaiddnip 6itds thieaxpression of
genes, M EI S 88 preferably of genes which promote cell lysis, preferably
cell lysis during adenoviral replication, and/or are promoting adenoviral
Humgredlitresareemniysidls 50208 wtuniaigeivdvivub docoidingdeoeiny alaaimsg Yector

AdYD B8 @ Rueteig ACIH-IGEOEINGde eted. at an MO of 50 pfu/cell. AdYB-1 contains in
its genome the sequence coding for the cellular transcription factor YB-1 and thus expresses
the Y-box binding protein 1 (YB-1). In order to evaluate the release of viral particles as
“plaque forming units” (pfu) after infection, either the supernatant of the culture medium or
the remaining cell layer was isolated 2 and 5 days, respectively, post infectionem. The
intracellular particles were released by 3 cycles of thawing/freezing. The particle number was

analysed using the plaque assay on 293 cells.

The result is in depicted in Fig. 25, whereby the solid bars indicate the intracellular remaining

viral particles, whereas the cross-striped bars represent the released, extracellular viral

particles.

The result depicted in Fig. 25 confirms that AdYB-1, as a whole, produces more pfu than
Ad312 and releases more particles. After 5 days the AAYB-1 infected cells clearly show a
cytopathic effect (CPE) in contrast to Ad312-infected cells.

The features of the invention disclosed in the preceding specification, the claims as well as the

figures can both individually as well as in any combination be important to the realisation of

the invention in its various embodiments.




to claim 39, a replication system according to claim 40 or 41, a vector
according to any of claims 42 or 43, or a cell according to any of claims 44
to 46 for the manufacture of a medicament. 52. Use according to any of
claims 48 to 51, characterised in that thc cell in which the adenovirugc g ip
replicates, has YB-1 in its nucleus, greferably has YB-1 in its nucleus
independent of the cell cycle. 53. Use according to any of claims 48 to 51,
characterised in that the cell in witialhike adenovirus replicates, comprises
deregulated YB-1. 54. Use according to claim 51, characterised in that

1. thadeesieanentisiathdikepiment ahivinorsdisaasdrnbihcldseupcanngingng

i claim 54, characterised in that the tumor disease is, selected fro eqgr
o E g LA ) AP SEbS PSRN BENCEy BISShee S AR AOIS o
groufbéorbisesagearding terelaiin 55, characterised in that the tumors are

selected from the group comprising solid, non-solid, malignant and benign

tumors, 57. Use according to any of claims 54 to 56, characterised in that
2. atAersbonespadiihe turiaemiorningacelsbhe MB-thinfine pructeuds an E1B

referably have En%l the nucleus independent of the cell cycle. 58.
pmte{‘)]sgrg%ég)é&fr%l %\{ y@f%l%%% 54 to 57, characterised in that at least a
part of the cells forming the tumor comprises deregulated YB-1.

3. Adenovirus according to claim 1, characterised in that the first protein is an E4

protein, preferably an E4ort6 protein.

4, Adenovirus according to any of claims 1 to 3, characterised in that the first protein
is a combination of E1B protein and E4 protein, preferably a combination of E1B55kD
protein and E4orf6 protein.

5. Adenovirus according to any of claims 1 to 4, characterised in that the E1A

protein is an E1A12S protein.

6. Adenovirus according to any of claims 1 to 5, characterised in that 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.

7. Adenovirus according to any of claims 1 to 6, characterised in that the adenovirus
provides YB-1 for adenoviral replication through at least one adenoviral protein or
mediates the provision of YB-1 for adenoviral replication through at least one adenoviral

protein, whereby preferably the adenoviral protein is different from E1A.

8. Adenovirus according to claim 6 or 7, characterised in that the adenoviral protein

is a complex of E4orf6 and E1B55kd.




59. Use according to any of claims 54 to 58, characterised in that least a
part of the cells forming the tumor are Rh positive or Rh negative. C 89
60.Use according to any of claims 54 to 58, characterised in that aﬁ]‘l‘eﬂe‘.‘tﬁ
part of the cells forming the tumor have a resistance, preferably a muttiple
resistance against pharmaceutically;active agents. 61Use according to
claim 60, characterised in that the resistance is a multiple resistance.

9. Adenovirus according to any of claims 1 to 8, 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.

10.  Adenovirus according to claim 9, characterised in that the region is the E1 region.
11.  Adenovirus according to claim 9 or 10, characterised in that the region is the E3
region.

12.  Adenovirus according to any of claims 9 to 11, characterised in that the region is
the E4 region.

13.  Adenovirus according to any of claims 9 to 12, characterised in that the region

comprises the E1 region, the E3 region and the E4 region.

14.  Adenovirus according to any of claims 1 to 13, characterised in that 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 E1BS5kD protein.

15.  Adenovirus according to claim 14, characterised in that the promoter is different
from the E1B promoter.
16.  Adenovirus according to claim 15, 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

promoter is different from the E1B promoter.

17.  Adenovirus according to any of claims 1 to 16, characterised in that 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 E4 protein, preferably an E4orf6 protein.




62. Use according to any of claims 60 or 61, characterised in that the
resistance is against anti-tumor agents, preferably cytostatics, and/or that
the resistance is caused by irradiation. 63. Use according to any of '8lafihsP
54 to 61, 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 57 to 61 64. Use according to any of claims 54

18. toS&ehanacteuseidp thalihe medicameniseamprisastal jeasiane fwitierent
pharmaceutically active agent. 65. Use according to any of claims 53 to

from g FAZFRMAIEed in that the medicament is administered together with a
further pharmaceutically active agent or is intended therefor. 66. Use
according to claim 64 or 65, characterised in that the further ,

19, DA TRETH A S nEHEIA SeTETat RO cHe BPb CBRBRhl Selected

from eytokiaes, celalicprotainasepplithitpisnangiogenasispediiitoidmoters, tissue-
_cytostaties, tyr sineqrinase inhibitors and cell cycle inhibitors. 67. Useb

SPeCifCBRATRGG Ay SFURHIS SH OB 85 LAY SRR (REPHR FredtBSEh e

adendsiagrpivigtreedapeiaffreteing on alieEinpaiatiog. 68. Use according to

claim 67, characterised in that the radiation is administered for the
purpose of treating a tumor.

20.  Adenovirus according to any of claims 14 to 19, characterised in that the promoter
is the E1A promoter.
21. Adenovirus according to any of claims 1 to 20, characterised in that 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.

22.  Adenovirus according to claim 21, characterised in that the promoter is different
from the E1A promoter.
23.  Adenovirus according to claim 22, 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.

24.  Adenovirus according to any of claims 1 to 23, characterised in that the

adenovirus comprises a nucleic acid, whereby the nucleic acid codes for YB-1.

25.  Adenovirus according to claim 24, characterised in that the nucleic acid coding for
YB-1 is under the control of a promoter, whereby the promoter is preferably the E2 late

promoter.

26.  Adenovirus according to claim 24 or 25, 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.
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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 hyperthenni a. 70. Use accordifgtolaiy
of claims 54 to 69, characterised inghat the measure is applied locally or
systemically. 71..Use according to any of claims 48 to 70, characterised in

27. Fhﬁgﬁh%mgis&%m sgh-sPergy.askiption, Rieferably.uses t‘ﬁ@fﬁ/the nucleic

~irradiation as used in‘the tréatment of tumor diseases. 72. Use of an .
acid epfempiruy Bebasding e Bieyespedaiing tandB, onbelsReac ity aleeo AdidgEasing

for arfa:l k?ég’ g%taﬁ?ﬂﬂé%@%!l%’l‘y%’ﬁﬁ%ﬁ&@-&qﬁr@éﬂﬂq?f&@ﬁ‘ﬁ%?ﬁﬂr&e\{ﬁcmf

Ing to any of claims 42 or 43, or a cell according to any of claims 44

to 46 for the manufacture of a medicament for the treatment of tumor

28, disgRIGLchAACRNSe i iRpb hedimardiseaseis sRISGIRE AT Wiing for
group comprising breast tumors, bone tumors, gastric tumors, intestinal

the Blinoreiealibrstaeiednion, hanveictanoreodivgr imbks ] kiipagh an IRES

SequgHggprs, brain tumors, ovarian tumors, skin tumors, tumors of cutaneous
appendages, head and neck cancer, uterine tumors, synovial tumors,
laryngeal tumors, oesophageal tumors, lingual tumors, prostate tumors,

29. Prafgrably.eneebibe preceding ymaL diseases dayine-the charpateristicsieic

as described in any of the preceding claims.
acid coding for the E4 protein, preferably the E4orf6 protein, and the nucleic acid coding

for the E1B protein, preferably the EIB55kD protein, are contained in an expression
cassette, whereby preferably the two coding sequences are separated through an IRES

sequence.

30.  Adenovirus acéording to claim 29, characterised in that 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.

31.  Adenovirus according to any of claims 1 to 30, characterised in that the
adenovirus comprises an expression cassette comprising a promoter and a nucleic acid
sequence, whereby the nucleic acid sequence is selected from the group comprising

aptamers, ribozymes, aptazymes, antisense molecules and siRNA.

32.  Adenovirus according to any of claims 1 to 30, characterised in that the
adenovirus comprises an expression cassette comprising a promoter and a nucleic acid
{'sequence, whereby the nucleic acid sequence is a coding nucleic acid, whereby the
nucleic acid codes for a molecule which is selected from the group comprising peptides,

polypeptides, proteins, anticalines, antibodies and antibody fragments.




73. Use of an adenovirus according to any of claims 1 to 38, a nucleic acid
according to claim 39, a replication system according to claim 40 or 41, a
vector according to any of claims 42 or 43, or a cell according to q\%]y{qf

. . X% iFB
claims 44 to 46 for the manufacture of medicament for the treatment of
tumor diseases, whereby the tumogspecific promoter is a promoter which
is specific for the tumor for which the medicament is used. 74.

33.  Phareacrutical @oopesionomprising an adersyirdsacteidedg #© amy ohe
claims 1 to 38, a nucleic acid.accordin%%g?gai 39, a replication system .

adenoy IR ABAG Eraith AT AT SPEEHSr AOCHTANG TARY B VIaiAEHS GgatIses

a proficeclh@ecandivg tecrny.qhehains B4 dovithanddgitionadséquence is selected
pharmaceutically acceptable carrier. -y
from the group comprising apoptosis inducing genes, prodrug genes, protease inhibitors,

tumor suppressor genes, cytokines and angiogenesis inhibitors.

34.  Adenovirus according to any of claims 1 to 33, characterised in that the

adenovirus is a recombinant adenovirus.

35.  Adenovirus according to any of claims 1 to 34, characterised in that the

adenovirus is an adenovirus mutant.

36.  Adenovirus according to any of claims 1 to 35, characterised in that the

adenovirus is replication deficient.

37.  Adenovirus according to claim 36, characterised in that the adenovirus is capable

of replicating in cells comprising deregulated YB-1 or having YB-1 in the nucleus.

38.  Adenovirus according to claim 37, characterised in that the cells contain YB-1 in

the nucleus independent of the cell cycle.
39.  Nucleic acid coding for an adenovirus according to any of claims 1 to 38.

40.  Replication system comprising a nucleic acid according to claim 39 and a nucleic
acid of a helper virus, whereby the nucleic acid of the helper virus comprises one or more

of the expression cassettes of the adenovirus according to any of claims 1 to 38.

41.  Replication system according to claim 40, characterised in that the adenovirus or
the nucleic acid coding therefor is lacking the expression cassette comprised by the helper

Virus.

42, Vector comprising a nucleic acid according to claim 39 and/or a replication

system according to any of claims 40 to 41.
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43.  Vector according to claim 42, characterised in that the vector is an expression
vector.
44. Cell comprising an adenovirus according to any of claims 1 to 38 and/or a nucleic

acid according to claim 39 and/or a replication system according to claim 40 or 41 and/or

a vector according to claim 42 or 43.

45. Cell according to claim 44, characterised in that the cell is a eucaryotic cell,

preferably an animal cell, more preferably a mammalian cell.

46. Cell according to claim 45, 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.

47. Organism, preferably a mammal organism, comprising an adenovirus according to
any of claims 1 to 38, a nucleic acid according to claim 39. a replication system
according to claim 40 or 41, a vector according to any of claims 42 or 43 or a cell
according to any of claims 44 to 46, whereby the organism is preferably selected from the

group comprising mice, rats, guinea pigs, pigs, sheep, goats, cattle, horses, dogs and cats.

48.  Use of an adenovirus according to any of claims 1 to 38, a nucleic acid according
to claim 39, a replication system according to claim 40 or 41, a vector according to any of
claims 42 or 43, or a cell according to any of claims 44 to 46, for replication of an

adenovirus, preferably for in vitro replication of an adenovirus.

49.  Use of an adenovirus according to any of claims 1 to 38, a nucleic acid according
to claim 39, a replication system according to claim 40 or 41, a vector according to any of
claims 42 or 43, or a cell according to any of claims 44 to 46 for the manufacture of an

adenovirus, preferably for in vitro manufacture of an adenovirus.

50.  Use of an adenovirus according to any of claims 1 to 38, a nucleic acid according
to claim 39, a replication system according to claim 40 or 41, a vector according to any of

claims 42 or 43, or a cell according to any of claims 44 to 46 for the expression of genes,
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preferably of genes which promote cell lysis, preferably cell lysis during adenoviral

replication, and/or are promoting adenoviral mediated cell lysis.

51. Use of an adenovirus according to any of claims 1 to 38, a nucleic acid according
to claim 39. a replication system according to claim 40 or 41, a vector according to any of
claims 42 or 43, or a cell according to any of claims 44 to 46 for the manufacture of a

medicament.

52. Use according to any of claims 48 to 51, 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.

53.  Use according to any of claims 48 to 51, characterised in that the cell in which the

adenovirus replicates, comprises deregulated YB-1.

54,  Use according to claim 51, characterised in that the medicament is for the

treatment of tumor diseases.

55.  Use according to claim 54, characterised in that the tumor disease is selected from

the group comprising malignant diseases, cancer, cancer diseases and tumors.

56.  Use according to claim 55, characterised in that the tumors are selected from the

group comprising solid, non-solid, malignant and benign tumors.

57.  Use according to any of claims 54 to 56, characterised 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.

58.  Use according to any of claims 54 to 57, characterised in that at least a part of the

cells forming the tumor comprises deregulated YB-1.

59.  Use according to any of claims 54 to 58, characterised in that at least a part of the

cells forming the tumor are Rb positive or Rb negative.
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60.  Use according to any of claims 54 to 58, characterised in that at least a part of the
cells forming the tumor have a resistance, preferably a multiple resistance against

pharmaceutically active agents.

61.  Use according to claim 60, characterised in that the resistance is a multiple
resistance.
62.  Use according to any of claims 60 or 61, characterised in that the resistance is

against anti-tumor agents, preferably cytostatics, and/or that the resistance is caused by

irradiation.

63.  Use according to any of claims 54 to 61, 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 57 to 61.

64.  Use according to any of claims 54 to 63, characterised in that the medicament

comprises at least one further pharmaceutically active agent.

65.  Use according to any of claims 53 to 63, characterised in that the medicament is

administered together with a further pharmaceutically active agent or is intended therefor.

66.  Use according to claim 64 or 65, characterised in that the further pharmaceutically
active agent is selected from the group comprising cytokines, metalloproteinase
inhibitors, angiogenesis inhibitors, cytostatics, tyrosine kinase inhibitors and cell cycle

inhibitors.

67.  Use according to any of claims 54 to 63, characterised in that the medicament is

administered prior, during or after irradiation.

68. Use according to claim 67, characterised in that the radiation is administered for

the purpose of treating a tumor.
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69.  Use according to any of claims 54 to 68, 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.

70.  Use according to any of claims 54 to 69, characterised in that the measure 1s

applied locally or systemically.

71.  Use according to any of claims 48 to 70, characterised in that the irradiation uses
high-energy radiation, preferably uses any irradiation as used in the treatment of tumor

diseases.

72.  Use of an adenovirus according to any of claims 1 to 38, a nucleic acid according
to claim 39, a replication system according to claim 40 or 41, a vector according to any of
claims 42 or 43, or a cell according to any of claims 44 to 46 for the manufacture of a
medicament for the treatment of tumor diseases, characterised in that the tumor disease is
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 tumors,
prostate tumors, preferably one of the preceding tumor diseases having the characteristics

as described in any of the preceding claims.

73.  Use of an adenovirus according to any of claims 1 to 38, a nucleic acid according
to claim 39, a replication system according to claim 40 or 41, a vector according to any of
claims 42 or 43, or a cell according to any of claims 44 to 46 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.

74. Pharmaceutical composition comprising an adenovirus according to any of claims
1 to 38, a nucleic acid according to claim 39, a replication system according to claim 40
or 41, a vector according to any of claims 42 or 43, or a cell according to any of claims

44 to 46 and optionally a pharmaceutically acceptable carrier.






