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Anti -tunmour Effective Paranyxovirus The present
invention relates to the treatnent of tunours by

wadimonoawy ati on of |[ive ani mal paranyxovirus. FOEERZN0Y851659

has a selectivity to kill human tunmour cells but not

human nor nmal  Airiti-¢uenouat Effectivé Perramyxowvirus
proliferating cells at the same dose. By genetic
engi neering the virus can be nodified in such a

fThatpresentdnvensios rgkaies tathe repment af bymeurs tryoadmw@sit@on of live
SR e e R VABR Lbouly E R YRR Bets o

hot BuinBA Norinas digferemtateBrnt Mimareh ekl tgrelifaritingt e Wt the same
activity of the resulting chinmeric virus is enhanced

gerpaBrgenetic aroipaeung e viryuean raeneritied i gchye ey that one or
e B Phitcdt bHie IR 14 bl framisovis
wnatnaitwekyxmees $edthdlogdusgenescarel inserfted as dditonat tearmsﬁgenes into
oIt t hat | yt d . .
vl ernoms, Spiibenoa Be syl ol aoaat: o hedssditg chimeric
f/ﬁ’ﬁsﬁ@@nﬁdrﬁ%ﬁ’ﬁ%ﬂﬁe&%dtté'@é‘bﬁr@ﬁﬁ Virggi ewed in (Chiocca,

An actual Tist of oncolytic viruses is

%;’yéﬂﬂ@@ df e%gﬁ@%ngﬁ’%gzﬁhﬂ’alé@élmé fhe r%BQlfl'E‘bP&'f%f‘% F protein

hese viruse g to various virus classes
aiaavfagensiteée beVecogrzed by ant érezyieninay ipexpregsed intdiawur cells.
that have been tested as oncol ytic agents include
frearsltes state wd tm@grt i iBdngwetthat oncaixdvijusesNaanctaes tsed as cancer

i sease,. Vi rus g. .(Si nkovics dHovah 2000) ,

R8Pl ipebiRbse ST ererl e e tmypas Wivgypm are
Yévithwed W(Crﬁl%é‘é SQ(J?iZ)a/‘\n ackP Rt of%rfébﬁ)ﬁc\(l‘lrﬁﬁés TS é@&rshed in
Par ks et al 02) "and sendai virus (eg. (Ki noh
Vaha-Koskgla, HI@”(KEISGO@IN Hinkkanen, 20073) These glr@wzbelbeg to various

t\/rﬂﬁ%g'algtq%gggaeglgﬁie%f 80% _of al | t est ed tunour cell

efect in the |nterferon response
ovv|n ction with Ve | ar nat it Vi rus .
VoSS ith s By e lbitoy e S M e bl esian ag gyt
tagamgrméleblé nédss Wrlid (eg{fl(lséﬁg ephi. P20 1)ONercasté aease virus
wth NDV because both VSV and NDV are nenbers of the

&@és'mmﬁ‘re@ﬁiﬂrlowa& 2000) hhgpaip paraywro\dhsvi®rringteld peal.,
Ceﬁ?ﬁ | s gf\”rgg(g%-éll\)é};e{ecfbfl.,;‘f’ddéi,r]&%aljl\@\[ué B (E@ers etal.,,

ase
2002) and sendai virus (eg. (Kinoh et al., 2004).

In (Stojdl et al., 2003) it is describe that in the range of 80% of all tested tumour
cell lines, there is a defect in the interferon response following infection with
Vesicular Stomatitis Virus (VSV). It may be assumed that a similar percentage of
tumour cell lines will be susceptible to infection with NDV because both VSV and
NDV are members of the order mononegavirales. It has also been shown that the
mechanism of selective replication of NDV in tumour cells is based on a defect in

the cellular interferon response against the virus (see for example WO 99/18799).

What concerns recombinant paramyxoviruses, in EP-A-0702085 the genetically
manipulated infectious replicating non-segmented negative-stranded RNA virus
mutants, comprising an insertion and/or deletion in an open reading frame, a

pseudogen region or an intergenic region of the virus genome is described.
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the cellular interferon response against the virus
(see for exanple WD 99/1 8799). What concerns

WO e@ofitmant par anmyxovi ruses, in EP-A-0702085 PGEEP2009/051659

genetically mani pul ated i nfectious replicating
non- segnent ed negative-stranded RNA virus nutants,
conprising an insertion and/or deletion in an open
readi ng franme, a pseudogen region or an intergenic
\l;&gg/eg |@W®99/66ionasglelgwenoai§/ r}nsdgﬂueeldﬂﬁ)ﬁeﬂ#uées bb?imedi frgm full-
45 netica y nodi fi ed NDV viruses obtaine
&A 6\%&% leRIANRY S HEEO™ME ake g eﬁﬁri’@ - genome are
descrlbed In WO 00/ 62735 a nethod of tunmpur treatnent
09y Wmta@% Pf HNQHT tr%tmené FOmPsising; 3dryipistering an

ﬁ@ﬁér‘bﬁ%gﬁ%&ﬁ@?ﬁ%ﬁl%ﬁﬁoﬁ'cB I% Al YENASHES, élfCh'\RVN'D‘i/ is

scrib escrie e use of avi
pasenbed FHurther descridahs\tbe usecofsawmmpanarrg/xdanrlas ar Eowever, no

Sbrardig Gafh ot enirnah reaiLiBetR B4 B3 anielytipactivty

for treatlng patients having tunour wth reconbi nant
oncol ytic paranyxoviruses is described. The tumour is

red d b dmnisterin replication cqonpeten
b P R R tEST0UR) B etnestier deatoaoeh prisdaving tumour
mﬁtreE%bﬁ% %ﬁgolgﬁ? BALY viruB8s ¥ § rﬂ)%ﬂo"l“ﬁe'tlﬂ‘m V\%d%rreduced

to inprove t e oncolytic properties. Further,
bsla@i@ﬁgﬁtlermgca) r&plnahOn wevipetangihazamyxaviridad enrns aw«izrtbus methods

S SR L B R i D o 8 s e

[@gﬁ@yﬂ,@y,@peﬁt@g corrprl sing nucl eotide substitutions
in an editing locus. In US 2004/ 0170607 the treatnent

elirtABH 3N VD (B/0GSIBAFeToRdiMEnta/SV IcBnpHai 'n%cl'é‘Ri aéd encoding a
comon human pat hogen is described. I'n 006/

cyloting inalescnrd.vi rus is descri bed together wit h gene

coding for anti tunour proteins. Especially a

tretlonth oA A7 SR BV vnuiants preefiesciibied vehiphexpiessihe Wsprotein at a
Newcastle di se t.r.eat nent

E?rde %%@Qgééénde%%aeﬂsarg yur;f'éep?s% SpS ST, it eI
\n p&é@dgsﬁ%%hl Seatn ?QB G begyl@éianap Cor}rbsjoa r\1/|rus which is

hahh icbathes huﬁi@lﬁyﬁatﬁog@rﬁ)%aaeémlb@aul es, peptides etc.),
prodr ug-converting

In WO2006/50984 recombinant NDV virus is described together with gene coding
for anti tumour proteins. Especially a recombinant RNA-virus, preferably a
paramyxovirus, preferably Newcastle disease virus (NDV) for treatment of
diseases, especially for oncolytic tumor treatment is described. It is further
described that recombinant viruses are produced that encode binding proteins
(antibodies, ankyrin repeat molecules, peptides etc.), prodrug-converting
enzymes and/or proteases and which lead to the selective expression of these
molecules in virus-infected tumor cells. The activity of these binding proteins,
prodrug-converting enzymes and/or proteases increases the anti-tumor effect of
the virus. In WO2006/50984 the manufacture and the use of such modified

viruses for treatment of cancer is described.
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enzynmes and/or proteases and which lead to the
sel ective expression of these nolecules in

waQ 2e0980i1nd ect ed tunor cells. The activity of tPEBFEP2009/051659

bi ndi ng proteins, prodrug- conj;/erti ng enzynes and/ or
proteases increases the anti-tunor effect of the
virus. |In WR006/50984 the manufacture and the use of

i fied viruses r treatnent of cancer
BESE e bt Gapeticaly Benimuiiied LG ey BRegats 68 toRmaKesy as

HBYEHR F8NRE EPSA t(ﬁ@b'm%o@br @ﬁar’ﬁ?l%crlt' |Q‘Rﬁoﬁ‘m9¢o rhéike recombinant
EP- A-07027085. For exanpl e, known to neke

NEDO nbmsteumts Nmmmlemgt adgitenal @mpieusamgs a&adingi fonaécreted alkaline

dj a) kal h
BB ndE KRaCAtY Mstatp, 2FCh i Rentin HPRRL et Herpert
eEagerodRr VeRipreteidbf infedidss . buV§Za’4 disetisei i \nru@f(Huang et al., 2004),

i nfecti ous bursal disease virus Huan? et al
infiluenga ¥ius inemageestangy (Nakayaret(@la RQpa) and @hloramob@m)col acetyl

anpheni col acetyl transferase (Huang et al.
BaHsf

hshnanmurt hy, Huang, and Samal, 2000). None of

(Hesty eealoranme)rokrutlwm@mwemrer@ramrsmhaﬂ 2000).WNehd of these
the treatnent of human di sease. The reconbi nant NDVs

irGambigaat NBVshaghean earstrusded onusedndls reptmewt ¢frhurgan
Grsr 6%1158 pTN@?&éd?ﬁ?lﬁéﬁtaN BYs WoreRRYAL tY Fuﬁ%\ﬁﬂ‘{?ﬁgtsagfc Wididy of NDV

ins served Ientogenic stralns o
ot taadeweldp vaoting aﬂrams fgn pbukbranAsquthyxt vicugpsiogias tseesed

n wi.th resp to_the known vir ste and :
[ icadie SroiRdr AP Thre SEAHAGE thevs FGMTeREaRcolytic
Pydé@,éé)em es which can selectively be used for the
reat ment of cancer, respectively tunmours, and which
show a superl ority over the known virus specimens.

[ eov t here .are no data avail abl nthea
EREA L eshBRMS Be kaRRpa B ihS Bnd riPesriesr iorr® & a huge
BBAIahABRthdservitudes pdecRat WRith cah sehddively 6@@@&&31’&\{% Yreatment of
tunmours. It has now surprising lé be found t hat
o]

sanegst respegtively tls@@utsn@ﬁg vtich sBOWrRs SEpgriarity emMen the known virus
gﬁé& from the fam |y of paranyxovirus, derived from
cI ass of APW3-9 can be used in tunour therapy

Wldrbo@e@ thepe iae NO it aotilatse et & ihich show that APMV3-9 can be
used for the production of a medicament for the treatment of cancer,

respectively tumours.

It has now surprisingly be found that selective virus specimens of the instant
invention, derived from the family of paramyxovirus, derived from the sub-class of
APMV3-9 can be used in tumour therapy with a surprising effective reactivity in

contrast to the state of the art specimens.

Paramyxovirus of the instant invention have not been described in the art to have

an antitumour effect.
Those virus selected from the family of paramyxovirus are, for example,

Avian paramyxovirus 3 (APMV3), Avian paramyxovirus 4 (APMV4), Avian
paramyxovirus 5 (APMV5), Avian paramyxovirus 6 (APMV6), Avian
paramyxovirus 7 (APMV7), Avian paramyxovirus 8 (APMV8) and Avian
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contrast to the state of the art specinens.
Par anyxovi rus of the instant invention have not been

wolemondlaesl in the art to have an antitunour efPELEP2009/051659

Those virus selected fromthe fam |y of paramyxovirus

are, for exanple, Avian par an4yxow rus 3 (APW3), Avian
paramyxawnus B APNIXBM&S) welhas aMapuerayixuy andi §eb-de-Lance virus.
(APMV5), Avi an paranyxovirus 6 (APWG6), Avi an

paecaimuses IARMVY 3-9 #eNdeScribadiimpAlpaaadari2008us 8 ( APMWS)
and Avi anparanyxovirus 9 (APW9), as well as

VapueventionUarthetcdraprises & pnecess fotithe ﬂd@@lu\zt’msmeﬁa chimeric virus
APW3-9 are described in (A exander, 2003)
PHVRIIECYAr PWQ%@@"VM'M@&%%HC&!@%”FM Q'ﬁ%r ent viruses.

PG 9% AR aPLIBl et e 0y AREFEME o e roup sl

frbrruAE’MVEs%\dl\/él, APMWe ARMSGL IAGIM YD hPMIES AFPMVQsMapUerawrus and

Ealrvanyxow rus fro tg/egg%%rp %Gt ed fro Ngﬁgk,mqrugfcancer

?égbe%ﬁ{,e@%,ﬁq@[]pse virus for the producti on of a
nmedi canent for the treatnent of cancer, respectlvely

eht of & éFedﬂdt%tndfﬁ AarfRN Hn ot INHb S AR wih, preferably the
P%g}t)tt [ﬁ?% he k|| ng of

tion of tunor prefera
kllieng ofitbe tembl selts ot itne Hﬂboklkg of padi |f¢rat1b|n firea aNrmeDgap byanfection. The

sebr 14T A b PP BE A 1) v

use conprises the production of a nedi carrent for th
Eﬁ@ﬁ@'ﬁﬂ%fh%lﬂs%%ﬂnpf iseathe/progiustiorief a mﬁ"ﬂcwﬁﬂt fonthe treatment of
EV&PFFér%'h%EIs\;%\:r r‘sﬁ Jgeulg?ther%m f@rraﬁma)é §b‘f'8€ s2PP&efHly neoplasms

treate Cri rus,
cancberteea‘teomiwteegiesupbe@nsustpre@ratblyloangerscfodmrthe group consisting
%ost ate brea agd brai n cancer can be tre? cﬁd' Mor e
BF kingy S%PV PR *?tﬁv ashand HrRIBGRECehean, Be tsate
i nventive virus for the production of a nedi canent for
Mease referaRkiv theinvangen ngn@Qfﬂélttﬁe HA6 orEeisvaniive vinwolar the

E{Pdo‘ibo%ﬁr i) eééf |caxnte%rlr?6r tWé?ltéa rﬂ%tp&oé F{)ﬁ{ Eltrvﬁ&ﬂ At fetastatic

tunor
tumburf. eration rate are prostate cancer, breast cancer
| ung cancer, ovarian cancer, nelanoma, cervical

piure refebd sy detunRNGET low proliferation rate can be treated.
Examples of tumors with low proliferation rate are prostate cancer, breast cancer.
lung cancer, ovarian cancer, melanoma, cervical cancer, bladder cancer,

glioblastoma and fibrosarcoma.

In a further selected aspect the invention concerns the use of the virus for the
production of a medicament for the treatment of brain tumours and glioblastoma.

A further aspect of the instant invention is a closely related paramyxovirus that
has more than 80% sequence identity on RNA level. That virus can be a newly

discovered paramyxovirus.

The inventive virus may further be recombinant and may further be modified to
express one or more additional genes that originates from APMV1-9, preferably it



gl i obl astoma and fibrosarcoma. In a further selected
aspect the invention concerns the use of the virus for
wo b@opouaduct i on of a medi canent for the treat nmeeI/ER{009/051659

brain tunmours and glioblastoqg A further aspect of

the instant invention is a closely rel ated

paranyxovirus that has nore than 80% sequence identity

on RNA level. That virus can be a newly discovered

peayarsy rodifiadsto SXpeesure or vioreiadditiomay géniedsh évat leiginates from

8$%ﬁgb|nant and may further be nodified to express one
?éNQWHﬁti%ﬂ@Pa@%HE%S)t hat origi nates from APW1
preferably itmay be nodifjed to express one or

EFBeémémefe.v(hrwmm@éﬂgmr berapdfiedde samesiseragenprivgoding for a

Pt B (S 8F PP OReEsbesdl e 2 Sene  encoding Tor a
'?h@%%%%?@@gg nﬁz%f@né%%@laﬂ%?%g e egpﬁc@ﬁ}%:drgﬂ‘@g converting

ene ma an enzyne, ec¢i a
enpyreef iom @neartipoey drwfuanmnwbtdmdymnsmgfaiéem Qreot ei n

il e vl o i el o0ososse

%Bdl fl(i'gtl on r{?gﬁhlil?.ﬁrisﬁl n Oél%p%lfionco' tic potS a%@
u"l*ﬁﬂﬁ' @dg@/

%Hﬂﬁ%q%ﬁeéﬁéc?%h'éH%?mﬂrst%b%'t mBBLb@éﬁ'i@hgn%nw%umal for

m ce. en

e I nventive virus na e th
grampk) afhodetrhieeF and / or the HN protei n of another
par anyxovi rus, whereby the F protein may have a
hktinvergive w:riuea*ma:gmrmaree,ncadel thé]gene(rsolsﬁorrthg Hoand / or the HN

TR e 1 SO I B mutcas
cltavdfé saensid Ehe”iﬂﬂjsf Hn‘é?tdeorﬂoa’ﬁilédfw 5LEEE WP HH: o'n@ g%rhe is

attentation of the virus pathogenicity in birds.
reptacrd by theihomelogousiganssef a weusisemahetgreuy AHMW <9r

t he production of a nedi canent for the treatnment of
ifhe gehetie nmdifid:aiiwdnay $erthrgesdy it dreattangation of the virus
Eh r mace t| c % acceptable carrier and diluents. Such
q g&P'CéMdn ,rp ents are described in Rem ngton's

PRan v Ridhi fGRheSeoraPases el iseedf thiBrs HubiheStroBdction of a
medicament for the treatment of the above mentioned diseases together with
pharmaceutically acceptable carrier and diluents. Such carrier and diluents are

described in Remington's Pharmaceutical Science, 15t ed. Mack Publishing
Company, Easton Pennsylvania (1980). The used virus titers may be in the range of

10%to 10" pfu per dose, in a range of 10%to 10" pfu, in a range of 10" to 10"° pfu or
in a range of 10°to 10° pfu dependent on the indication of treatment.

The pharmaceutical carrier and diluents may comprise an emulsion of the inventive
virus, and may be administered by inhalation, intravenous infusion, subcutaneous

injection, intraperitoneal injection or intratumoral injection.

Yet another aspect of the present invention is a method for the prevention or/and

treatment of a proliferative disorder, in particular cancer, comprising administration to
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Conmpany, Easton Pennsylvania ( 1980). The used virus
titers may be in the range of 109 to 1012 pfu per

waleme/10i1m9 a range of 108 to 101 1 pfu, in a r angPEPR{009/051659

107 to 1010 pfu or in a range of 106 to 109 pfu
dependent on the indication treatnment. The

phar maceutical carrier and diluents nmay conprise an
ermul sion of the inventive virus, and may

acﬁ%biﬁcéﬂréf‘%d yereqtaPhaIBACey ticely pERBUS ampus! ahihe pharmaceutical
F)Bgﬁ’lgﬁ%ﬁhé EF&fethlt MrentiBh r/@% h QE&ﬂ‘ca‘ll?Je‘f’F%Hl%a%unt is a titre of
| nt t of 't he

at unor al ection. Yet a aspec
theegieud of theemesemt |h\$era|ormetrhpakt|bollar tHreevmseuiehmei prasent invention which
or/and treatnment_ o roliferative disorder, in
E%\'ieﬁc?ﬂﬁué)rpr%%ﬁ‘?@ dpe dd‘%ﬁ%el sing adnministration toa
subj ect in need thereof a pharmaceutically effective
anount of the pharnmaceutical conposition of the
Er esent invention. A pharmaceutically effective anmount

or the therapaifticteftecy theugcesptalle dosissiemiifferenband dapends for example

AL e RF otk B vl BBk 67 SRl SR AR R e of cancer.

effect the acceptable dosis is different and depends
fToe ieventipngufthentdmprisemtiter usd of thienyerttiveniirustih eormdnyrsation with
of adm Ei strai.i on agd the type of cancer. The

?‘rﬁ/hgmq A AGHIRESCCbnpri ses the use of the inventive
ThEUsvditiveUMRIsTAA) B8 dé!'eHhm% 5H}¢ﬁﬁﬁjﬂt%épﬁg'éht§ Q&?%ttlng agents,

The inventive virus may be used wth any anti -t
agbmﬂeéabcmlte@ Ipwitmrlagémr@,tuamrua@en@b@brmesal therapy agents

| ant - derived, . nt| t uno ents,. hornonal the
ranetaspdnaBibis, ARl EeR sV BRUAD Kiiased HERSrs, targeted drugs..
datibodbs ieterfdibmaand/on Bidkbdiealsespangetrediflél @édl other anti-tumor-
anti bodi es, interferons and/ or bi ol ogi cal response

Aeigs: iethis regasthise ng@wmgusr@rrmmb@ltmgdlsﬁ af exaragles®f secondary
QSnFs h!aPPMag%e' &sﬁwﬁmﬁé Wol'jé Bew |ﬁ\t/?rﬁ[fotrﬁxanpl es of

condary agent e USE e virus of

A/t émginone/Iban angnegienited to)¢litistgan IMuktard eN-oRide,
limte ,. hi trofgen nmust ard N-oxi de, cycl ophopham de,

py@gp@@pf&mdpmfgsg ggde,rtgl,qt%tralﬁlglqulpﬁugllmq%lne temozolomide,
%El‘%’émWaﬁﬁmq@bﬁé%%@l‘?‘cm e E?ﬁ’ﬁﬂiﬁ'ﬂe‘ %’sf?amustlne

anusti carnustine, estranustiine, Totenusti
ptemostiae; g;lefosfafmlsibarfosfemldm,fmafoafardlele, bendizmustin andtmzltolactol

%lﬁh%}gg&eﬂmg{e e}{&ig}lrﬁ:ﬁg@@g‘bg S tq eglglhtn,ﬁecn%n.??nlilt%gs’[o, cisplatin,
ggg@%tﬁ :eﬁtao;frf&grgﬁ%éﬂéé‘t:n 'rfé@%@a%h' BxallppatiPbesatrplatin;
Antlmetabolltes include but are not limited to, methotrexate, 6-mercaptopurine
riboside, mercaptopurine, 5-fluorouracil alone or in combination with leucovorin,
tegafur, doxifluridine, carmofur, cytarabine, cytarabine ocfosfate, enocitabine,
gemcitabine, fludarabin, 5-azacitidine, capecitabine, cladribine, clofarabine,
decitabine, eflornithine, ethynylcytidine, cytosine arabinoside, hydroxyurea,
melphalan, nelarabine, nolatrexed, ocfosfite, disodium premetrexed, pentostatin,
pelitrexol, raltitrexed, triapine, trimetrexate, vidarabine, vincristine, vinorelbine,
Hormonal therapy agents, e.g., exemestane, Lupron, anastrozole, doxercalciferol,
fadrozole, formestane, 11 Beta-Hydroxysteroid Dehydrogenase 1 inhibitors, 17-Alpha

Hydroxylase/17,20 Lyase Inhibitors such as abiraterone acetate, 5-Alpha
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Antinetabolites include but are not Iimted to,
nmet hot r exat e, 6- ner capt opuhne ri bosi de,

woreroeaptiapur i ne, 5-fluorouracil alone or in coPGI/ARL0YOS1659

wi th | eucovohn, tegafur, doxifl uhdine, carnofur,
cyt arabi ne, cytarabine ocfosfiate, enocitabine,
genti tabi ne, fludarabin, 5-azacitidine, capecitabine,

ReAdtRisBannbitefas /i é@BeQﬁFHat@Hhé‘t%ndS § hRd BikiBidRle, anti-estrogens
et hynyl cytidi ne, cytosine arabinosid hydr oxyur ea,

ﬁecfpaaltampxwf@ qitrate aed fmime%tfaréx&elstacftowmlfeae dalewidenam

PR S B2 BB 1k AU Blomie,

Wlfé@h@fdﬁienﬂllutﬁﬂ’ﬂﬂ@r@ésddlﬁd BP¥n &ste®n@s.and combinations thereof;
exemest ane, Lupron, anastrozol e oxercal ci ferol,

Plant eesived angrtkeer gﬁl@stameg@}@d@@)‘r@@m thase selected from mitotic

PR 0RPBREmbId BRMBIARE Suort 45 ShBARIIAL | BBELASES br epothilone B,

‘ase h ors such as ab er one ac

Grrmlblaﬁmaeedmﬂmae dodathkélcrsl sagtitexes; Bear fina
E%YI nast eri de) and Ephsteride, anti-estrogens such as
Fﬁi%'f?éﬂp%'ﬁ?’mﬁf%sea'ﬂb'tf'ttﬂg/@%‘?rl‘tﬁr'ﬂduqq gng o5 more agents selected from

antgmulﬁ)?lﬁmsrtlﬁb%'a{gﬁd?ﬁblclna%ﬁd??élﬂﬁ Sellp}éac,ta Oégh‘f)totﬁécm 10-

rogens-such as bi ¢al ut am
WGWVCMthean BHaanmdes mGadetex, ditomotecan, mnotecan (Camptosar),

t] - A d nbi nat th f: Pla
BBplerBtn o TR E IS ShpeS e Sratabar o Maleast dirtotecan,
hiRX8ne8hEhirfmbicAHRahfbhe, HubiteBah MobuzbRan&XaPhéside, and

epot hi | one 'such as Sagopi | one, Ixabepllone or
anstecarpeadBombinatiens theseofyi nf | uni ne, docet axel and

R e@iets i fT B G ArS R TEREup At PGS écing agents
fRBFe”INsNAcl0fe astbEerdd SlphRa, iAMETErDh @fohaP2h ohRSRIton, alpha-2b,
canpt ot heci n, 10- hydroxycarrpt ot heci n,

ntereeneipt iptertarpn gagimadiedrdatanferem gatmsearn 1. Other agents include
L%Wﬁ%ﬁar&t ﬂtd’@ Séﬁ\mrvegpﬁlgms?l élﬁh{a%n%faz)oﬂlan TheraCys, ubenimex,

eto ecan urt

mdevss}arktrr @r@thmunaawlBAM 002, dabartbaaime, dabluztwm denileukin,
sobuzoxane tafl u SI de, and ta‘[aot ecan

BETUFAT S RZOTRRIWLfOTUMATER JTTRAME0, Jeeio@iRstim, lentinan, melanoma
[
Zgé‘ﬁf‘é ?C? p%@éwﬁfs?]@fu eé}:%n‘?ntde e?giﬁﬁ%}gﬂ@,t%leukm, thymalasin,
tositenfoenaln \dhpizan, 2pratunumabemitn meethadh aorégovaomalergemiumomab,
%@ta Interferon gamma-| a or interferon ganma-ni
AEN9ent s i nclude L 19-1L2 and other L 19

Q‘Rflbglébl' é8pondéé hidiofdrs I@re bg@hﬂsﬁﬁﬁt mdbAP defedde mechanisms of living
TheraCys, ubeni nex, al desleukin, alentuzumab, BAM 002,

oegaidas pnblol@g;cah r@gn@mﬁeamucm ealaunvwal growth, or differentiation of
tissue cells to direct them to have anti-tumor activity. Such agents include krestin,
lentinan, sizofiran, picibanil, ProMune or ubenimex.

Pro-apoptotic agents are YM155, AMG 655, APO2L/TRAIL, CHR-2797.
Anti-angiogenic compounds include, acitretin, Aflibercept, angiostatin, aplidine,
asentar, Axitinib, Recentin, Bevacizumab, brivanib alaninat, cilengtide,
combretastatin, DAST, endostatin, fenretinide, halofuginone, pazopanib,
Ranibizumab, rebimastat, removab, Revlimid, Sorafenib, Vatalanib, squalamine,

Sunitinib, Telatinib, thalidomide, ukrain, Vitaxin,
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gent uzumab ozogam cin, i bhtunmomab, i m quinod,
| enograstim | entinan, nelanoma vacci ne (Corixa),

worlignermst i m sargranostim tasonerm n, tecl ePKI/AP2009/051659

t hymal asi n, tositunmomab, Vimjzin, epratuzunmab,
m t unomab, oregovonab, penturomab, Provenge,
Bi ol ogi cal response nodifiers are agents that nodify

pedtPRpR coBIRES Bonfouh¥iindu@é B@f‘é@%tQlekéooﬂOOGIsﬁﬁdtln carboplatin,

responses, such as survival, grow
dedaplating $atrapdatirodr oxaiwlmlncel ls to d| rect them to have

ERims e Aghatibs inaide bR oty BiftsEe sonimbiésin, 1o-

Clv—l g@@h@fdtﬁe@lﬂe%ﬁimﬁé@arﬁbﬁbt%m AlFoteln, &dREARAING topotecan;

97. Anti-angi ogeni c_conpounds i ncl ude,
Actibediep Mcluge TrRs @waba@gtuggﬂ@b B,e;vagl,;prr@,bm@r Rituximab, ticilimumab,

gﬁlﬁ%ﬁ{ ﬁ‘ffﬁ |klme{ﬁ 8 &%béfj%}ﬁ%é@rgl@mtuzumab

ani na atl

Q’E@étrﬂﬁblmrs fcenraﬁo be @embl‘wécbw‘/vublthl@hﬂ/,enﬂaé opasi Bxamples of VEGF
Rani bi zunab, rebimastat, renovab, Revlim d_ Sor af enib,

hrkilosRiare SORRIENRDAS T BRMaGZAD, RUNiniR; 'Becentm Axitinib,
Nﬂﬂiéré’%ﬁ" ?Sl’atl ie) %h{?anl\hfatléﬁﬁhélbepl\/%iélé‘h‘lg* ?8&5 %ﬁg.Ranlblzumab.
Cco 0, CI Sp atin,

de but "are not
EﬂFﬂ%pH—lEt?immmthplcanlahso batcoatired mtbrtheia"meinpﬁVatvirns. Examples of

Egi%m h@ft'ﬂgagﬁr I ZPIQE hrglﬂ%}ag{ ﬁ/&c EIX efl |n|rt§i ‘Eelgtinib Zactima.
PrEaD HRSHERS %H%‘Féd”be chhBHRLR(IN ted AhRABE virdd Examples of HER2

topotecan; Anti bodi es include Trastuzumab, Cetuxi mab
mhikitors @nebapatiniRi Tiatizanab tPetuurakb, | pili mmab

[ L Li-xi.mab,  cat ci.cée 0

AR SRS s GRASR AR oo ReE Ul B in YR SR Exauples of mTOR
irebitory @Ré Memsirolititis, EX@MlRapbmyEd, evBhdliiUsor s are

Sor af eni b, DAST, Bevaci zumab, Sunitinib, Recentin,

phdet mhllwtormqantaé‘@cz; bgtcomtwn%d with he HIMEAHVE VEUSIi nat e,
PRSEL 308 B3RP By 9B T BB T AR s

GDKmhitkiorsebaslsd bE@ERIUIrIiEh:] Wwith the ireatice vitys nEamples of CDK
Pani t umumab, Vecti bix, Gefitinib, Erlotinib, Zactinm.

ibvbitaTR A7 FéssoyTtog ANel LY aPUIA%nbi ned with t he
DRAEI a¥Eorbb ocpam® BRIRbrRR WS PRLTIRIE san og combined

alitbdh e énvemtive ived swEkdmplesior targatadvanti-mitosic dexgame e BIEK inhibitors,
mTeOA:\:urora inhibitors such as Hesperadin, Checkpoint Kinase inhibitors and the KSP
inhibitors.

HDAC inhibitors can be combined with the inventive virus. Example for HDAC
inhibitors are panobinostat, vorinostat, MS275, belinostat and LBH589.

HSP90 inhibitors and HSP70 inhibitors can be combined with the inventive virus.
Proteasome inhibitors can be combined with the inventive virus. Examples for
proteasome inhibitors are bortezomib and carfilzomib.

Serine/threonine kinase inhibitors can be combined with the inventive virus. Serine
kinase inhibitors include MEK inhibitors and Raf inhibitors such as Sorafenib.

The inventive virus may be used with Farnesyl transferase inhibitors, e.g. tipifarnib.
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inhibitors are Tensirolimnus, sirolinus/Rapanycin,
everolinmus. cMet inhibitors can al so be conbined with

WO b@oitomMant i ve virus. Pl 3K- and AKT i nhi bi t or SPCEHRPZNS 051659

be conbined with the inventive virus. CDK inhibitors
can al so be conbined with the9 i nventive virus.
Exanpl es of CDK inhibitors are roscovitine and

frhe\f%hf.v@wrus ARiy R @sé@%ﬁtﬂ%%sﬂ!ﬂ%@@é mrﬁ’bltdﬂé‘ I.r#auﬁdahg Dasatinib,

and targete anti’-mtotic cah be conbined wt
Nilotipibi AS/, Basutitiva Gorafenib Bteaaglzumbaﬁumtmlb o%ZIE2171 Axitinib,

Aitr8i o PbhBRR e Bote: DA &bt Bty Ranibizumab,
/a6l K88, Cekixrnbpr Pan|HDﬁ@r’riathbbtll§ikSG©ﬂfh|beEﬂ@ﬂ’ﬂbnl@ébatlnlb

with the inventive virus. Exanple for HDAC inhibitors
dratupamabi Regvaymab endasKEiNhiIRE5, bel i nostat and

VBRI D f&BBfb: BRI 5 BNARLE WyhB b Rl e

€ Inventive virus

BﬁhQ proteirs inbibitops can e doetbined vithhtheiimueamivewdrusi EMsmple for Bcl-2
Exanpl es for proteasone inhibitors are bortezom b and

BERIEN ipBiRiters @’@r@b?é?@'ﬁ?‘e?ﬁh%sﬁﬂ $REBIM ARFGHIOSEYRCIcan be

CAREGLoNE Rl USRS Aoy e Ky i e mvonive

s'mtm s e sompfecior . Clmbmrlaﬁ\ibﬁ%nembaMrr 28 reesgptbreantagdnist is rituximab.

Lg?%qﬁsﬁ%%éqﬁmf Fq}*@ﬁqug gglnﬁ)gﬁor Sblaggg\/ ith thg inventive virus. An

b)(érg@é‘ﬁbr lgi R%ﬁubl%h@é R@o@ctdﬁs‘é‘ IHHibRer lRaGakicithBine.

Ni | otibib T, Bosutinib, Sorafenib, Bevaci zunmab,
$onspm%aSMmq [IAnhibitoss cambe comhmem;wdbﬁhe inventive virus. Example

g tlcc)xﬁﬁ!" Omﬁén%eor%”%gﬁﬁ%bﬁér 'Fa(g 8%‘58{ @Qﬁﬂ%&gk?and doxorubicin.

PaRidr NBresis AfRpltddis ndueaig Ligahl Rdoep@ir ﬂAQonlsts can be combined

La atinib, Tratuzumab, Pertuzumab and c- K
tBEﬂthVV\f!rﬁﬁn EX@np@cf@bﬁoTUrﬁ@bNE@ﬂ%'%&lﬁOM@S'S Inducing Ligand

%hrgggfbgq &msttgqnéc&g/ng%w virus. Bcl-2 protein

I'tors“can ith the i nventive virus.

Bxtdyqrorythyptafide RepeplbeWmtagdnlsktstoans:)eam@nblhedomtmthe inventive virus.
[ [ C uster, of

B O b oot GERRS BecRRioIguHpeoais iAoy EV598, Xaliprode,
e s
RO0%i mab. Ri bonucl eoti de Reductase Inhibitors can be

‘fn‘%%’#irﬁ‘ ?n%t‘aﬂfitorg ctaIH eI cr:]gr% |tn|e\c/IeW|¥h {h%sihveAr?tive virus. Example for Integrin
Inhibitors are Alpha5Beta1 integrin inhibitors such as E7820, JSM 6425, volociximab
or Endostatin.

Androgen receptor antagonists can be combined with the inventive virus. Examples
for Androgen receptor antagonists are nandrolone decanoate, fluoxymesterone,
fluoxymesterone, Android, Prost-aid, Andromustine, Bicalutamide, Flutamide, Apo-
Cyproterone, Apo-Flutamide, chlormadinone acetate, bicalutamide, Androcur, Tabi,
cyproterone acetate, Cyproterone Tablets, nilutamide.

Aromatase Inhibitors can be combined with the inventive virus. Examples for
Aromatase Inhibitors are anastrozole, letrozole, testolactone, exemestane,
Aminoglutethimide and formestane.

Matrix metalloproteinase inhibitors can be combined with the inventive virus.
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exanpl e for a Ribonucl eoti de Reductase Inhibitor is
Centi tabi ne. Topoi sonerase | and Il Inhibitors can be

w@oovbitem|dd wi t h the inventive virus. Exanpl e foPCHEP2009/051659

Topoi sonerase | and Il 1nhi bil or i s Canptosar
(I hnot ecan) and doxor ubi cin. "Tunor Necrosis Apoptosis

I nduci ng Ligand Receptor 1 Agonists can be conbi ned

Wthér AMRahBYLAGEMS iVdILYS alltEétﬂ{H?h eer’fnﬁﬂ"gé"h Ménﬂ%%é%éﬁrétene

Apopt osi s | nducing Li gand Recept or Agoni st i s .
bapazomimwiosestany da|@)tly®|r gpisEling élnaeteéqdeofotemua@rmeu ibardronic acid,

ca]n e._conhi ned. w r] i nventive virus f or

gl @5@8&@%?3%% F@escp@ﬁ?%Paiﬁn%{aﬁ?ﬁ%F@ea @Cg'%%

Kod ﬂo&?@%anﬁ’@é ORFELY c@lﬁbémﬁfeo@bg@éméigasér@éﬁté@tbhﬁ“bazarotne
Zi ndo al onosetron hydrochl ohd or AB- 1001 . | nteghn

Vﬂ'ﬁﬁﬁﬁt@)@'gu@d‘rﬁtr@f@ cenfnstenidd darinaparsinstetipeingi r us.

Exanpl e for I nteghn Inhibitors are Al pha5Betal integhn

i nhi bitors such as E7820, JSM 6425, vol oci xi mab or
Endostatin. Androgen receptor antagonists can be

Exapples with the inventive virus. Exanples for

Andr ogen receptor antagoni sts are nandrol one
dumewaselectiveageplieatienone, f| uoxymest erone, Android,
Prost-aid, Andronustine, Bicalutam de, Flutam de, Apo-
Yymerotneubated wWitho hemanaoinder celid suchnds hbiizd ealen aaeginoma cells or

R IDE0 R vl e (R85 Bl sl ORE SRl fibe progeny

ORls PEneC pEbabriéval imturhcur B8NS Y Rast nggfomEmgﬁBr gfanf A titer
Aromat ase I nhibitors are anastrozole, |etrozol e,

eekicyed i bueanalnaytnaieal sellsogl ut et hi m de and

formestane. Matrix netal |l oproteinase inhibitors can be
Yomen thedcelk-kiting reffeichokifei wiisvs eygmmetktiheardesaaneOl to kill

BRI pbRfe tefsfa pblseh! "ot @bl TgaARENi8er than the Mol

ehdtssibufiidient tokis hemetetunieireysust | ne, i bandronic acid,
m | tefosine, mtoxantrone, |-asparagi nase,

procar bazi ne, dacarbazi ne, hydroxycar bam de,

hydr oxycar bam de, pegaspargase, pentostatin,

Prsauetion.oftheGadrs galliumnitrate, Canfosfam de
dahnaparsin or tretinoin; Exanples

The virus is grown either in embryonated bird eggs (preferably chicken eggs) or in

human tumour cell lines or derivatives of human tumour cell lines.

The virus is harvested from the allantoic fluid of the eggs or from the supernatant
of the cells or from the cell pellet (cell-associated virus).

The virus is concentrated and purified using a discontinuous sucrose gradient
ultracentrifugation. Alternatively the virus is concentrated and purified using
tangential flow filtration.

Anti-tumour effect

The anti-tumour effect of the virus is shown in murine tumour models. When
administered intratumourally or intravenously, the virus results in the regression of
established human xenograft-tumours in nude mice. The effective dose of virus is

in the range of 10° to 10° pfu / injection. In some tumour models repeated
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Tunour - sel ective replication Wien incubated with human
tumour cells such as HT29 col on carcinoma cells or HT1

wOg®fivtinosar coma cells, the virus is able to PEpPEPaYEs1659

and produce progeny virus. ZFE titer achieved in

tumour cells is at |east 10 | d higher than the titer
achieved in human primary normal cells. Wen the
cell-killing effect of the virus is exam ned the
adodsistatorMl intepvéls lof 2pt4 dayy (preferably Feddys)iis natedsaagto be
100 nDre preferably I OO ol d higher than the MO

fest effeC&&fi cient to kill human tumour cells.

Production of the virus The virus is grown either in
enbryonated bird eggs (preferably chicken eggs) or in
human tumour cell |ines or derivatives of human tunour

Ganetic epgineeripng\of the ViU ar vested from the all antoic

fluid of the eggs or fromthe supernatant of the cells

dnefreeprseraeneic sypien i pyllienpd daismany Pae iy ¥ seshié is adapted

AhEi8Del S e Bt PR A0S M R n T ugat 1 on.

SbEFR kNGRS Peael SR Rl el B R Rt oE Poning are

dbsigast lthétwpamrurﬁﬁu@mst@étudrh@wzymej sedoynitiooveitasrwithin itie viral
t unour nodel s dm nistered intratunourally

or
Qﬁﬂﬁ?@@eﬁ&!lﬁﬁf’ CR ﬁ@V%" an‘ fraomests %thieﬁ”&ahee%@pe%@%mﬁ as DNAin
gspog raft-tunours in nude mce. The
gffectlos\g&g%sg@ékwrus is in the range of 105 to 109
P, BT s, SRIEIGSTRACL SR agnes g ot ypes of

repea

gpneficeapihgering ays tanriedred esistae\DNA-Ibeeinost  ef f ect ive.

Genetic engineering of the virus The reverse genetic

Byatamféaiqmtdﬂthe lgedomie plasmid{DNAMie @ells tsatexpréss the T7-
a t ed analogouslghto th para xovirus of this

RYBMrASH loggiBen Wit migs s &EGE}W&P VB’H§&@”6?? fgssued. An
%ﬁ@hﬁ%ﬁﬁié ’méfﬁbg%rsthfa%s&é)!if \ﬂHJsaﬁl%%/%%%ﬁbe‘ﬁ:o? lah W?)@prresswn

unique restriction enzyme recognition sites wt
of thel T7-polymerase may be accomplished by cotransfecting the cells with an

expression plasmid encoding for T7-polymerase.

Additional transgenes are expressed in the virus as it is described for the related
virus NDV (Puhler et al., 2008).

The additional transgenes are preferably inserted in the intergenic region between
M-F or F-HN.

The F and HN transgenes may be derived from any APMV, preferably from a
virus that has itself strong oncolytic potency. The F and H/ HN transgenes may
be derived from another paramyxovirus other than APMV.

It may be sufficient to express only the heterologous F or the HN protein

individually in order to increase the oncolytic potency of the virus.
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genonme. By RT-PCR several fragnments of the viral
genone are cloned as DNA in a plasm d vector |ike

WeXBdT011¥ t h the genomic plasmid, mutations, eRCIEPPE9/051659

of genes and ot her types of qgnetlc engi neering are
carried out on the DNA-level /“By transfection of the
genom c plasmd-DNA into cells that express the T7-
pol ynmerase together with hel per plasm ds, reconbi nant
Chimericaviriises escued. An alternative nmethod for the
rescue of virus may be used. For exanple expression of

IrherdEr 1@ ebiriRiesesitivy fdzrureewinpbidifi@enbyiruses or in order to get rid
cotransfecting the cells with an expression plasmnd

eheegriig irarurey itds PoReibieste. sukgliute Hramantaas ofpe with

?"}ﬁﬁ% § [

reﬁgt Vi r@sﬁﬁg\/\{i(f umt@e? \)elrltusa?hgle\;g{? ggpfﬁcegn}; fefated

pddinmy avidustanans gehesitaddo pRMEr abl y | nsert ed in the

i ntergeni c region between MF or F-HN. The F and HN

Thersglegesonsnygehes trrthe &darid biN projeiAPK ARM ¢ icendia neplaced by
roma virus that h itself stran col yti c potepgy.

RRIETe0aRkS Beneon Ese e RO N B ReS DS Hie, Brecicny and

?lh}%e@éﬂ‘ BfaN Kitgs Ot her than APW. It may be
surficrent to express only the heterol ogous F or the

iy éPIBW SoPet Bgéé/rhglg/%f'v)’rldd% Qfﬁ?%lﬁ%tél%rl\ﬂaﬁ%nbmﬂ\l can be

oncol ytic potency I Tus meric viruses

ozpleced by terbomelqgusistgene Segpnemtess cofelated vitisf er ent

viruses or in order to get rid of negative features it

Irsopimstd) Hberaasesthbmthogwidinya‘gn’einds toé gehe fgeMrﬁ/\Mpndtein is
anot h r Vi rus rus

f
SO AR b BT R ne Beas T peatad [ i il SaMe procedure
%Wlsoﬂh@re%%@%é%ﬁéélﬂggﬂéﬁth‘c Omrdshﬁr Ellﬁ‘i@dofl'FNrﬁér?hﬁh&% cells

of APMW can be repl ace het er ol ogous genes from

ceinpacet] tmm@'mel@@llﬁsuses to alter the specificity and
tunmour-sel ectivity of the virus. To allow proper
dbearidlogendbus Ly Pars WP protair@cm besixnbanged- TanedexdNapge of these

Bﬁ'pgt élgt%\%equiﬂyhatv%eanhggo cl:too% eat%%gpropertlefs o"% the virus.

Transgenes

In order to decrease the pathogenicity of the virus, the gene for avian interferon is

inserted into the viral genome.

In order to increase the tumour-penetration of the virus, transgene(s) are inserted
that encode for extracellular-matrix-resolving enzymes like relaxin, collagenase,
MMP etc.

In order to increase the therapeutic potency, transgenes are inserted that encode
for proteins that have an ant-tumour activity like toxins, prodrug-converting
enzymes, proteases, antibodies etc. Examples are TRAIL and mutants thereof,
MDA-7, IL2, TNF-a, IGF-BP-7.

For imaging purposes and as biomarkers, transgene(s) are inserted that encode
for reporter-genes like GFP, luciferase, NIS or marker peptides like PSA, insulin
C-peptide, common virus-antigens (peptides) etc.
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In order to decrease the pathogenicity for birds, the
gene for the PA/ protein is either nutated or repl aced

whyoovhelrigene froma related virus. The same prPCEEP2089/051659

can al so increase the specificity of the virus for
killing of human tunour cel IS conpared to nor nal
cells. The endogenous L, P and NP proteins can be
exchanged. The exchange of these three proteins wll
Refeceacesf f ect on the replication properties of the
virus. Transgenes In order to decrease the

pat hogenicity of the virus, the gene for avian

Alekghdet pn Ji 52 01!»?€Né\ﬁda$tret llsbbgeVﬂ)ﬂ'@r AIRAYP PRrarhyxd¥irdees, and
to increase the tumour-penetration of the virus

Rieumsgers Bedioasi (SEN 0BA366B23% Adoli Digpases of Poultry” (Y. M. Saf,
@&? r@)c 3@@%@& fsubﬁﬁﬁ ing enzymes |ike relaxin,
col’lagena

der to i ncrease the

ChieteptitA.q2p02k r@)colytrcansgeeeNaaRemedrem 2)h888-50.
encode for proteins that have_an ant-tunpur activi

Enged-Heskeds! ., Wereru§ cboitkss vi Ry Mﬁ%’tﬁ’é’é‘ TprM?@%ége'yT C.,and

I?ﬁ%%gg%ﬂe‘?m&CA @QTﬁEa@J&? -@ﬁgb @% gﬁﬁfl'bﬂ{a%t Newcastle disease

pruspoeesssangl treesgteieoauckes cant pratesy e/n\é(cﬂ)Metheds r1§8(‘t)edi9 -28.

2 B0 SR S, SR comoinen

Né’\ﬁ@é’éftle%éé’és@%u&@lf@\g E?;B’r‘e'sgi%)vﬁi Brcﬁ@fneéﬁﬁﬁa%ﬁous bursal disease
Al'exander, D. Newcast | e Di sease
VAisH 1B PY) Q@Q@Slm RV @nsrBDVb Vi Vice! 7801 &) fl 0854-63.

I, SBN 0423)( d.o | f Poul 5 oM

AT, TSl ), Panbe S SRRasimelom I (200l llln-eve

é?(pré’ss@ri@@a)fore@“rﬁgér)/é fr@rrwhéu‘ﬁ%t 3 hﬁbxﬁ%}! |§&URCSTa ”icbmbinant
938-50. Engel - Her bert , Teifke, J .

N:echél@acﬂlge@w ViUs. Ji\@?’ﬂ éévroéﬁ?éﬁt 728 36and
Pﬁﬂgﬁrﬁd?ﬁéL?é)leéeWaﬁlzé\gg%) Ya%%tq{'ﬁ@ﬁ(b% %f 'Iaokusuml Y., lida,

recohbi’na e di'sease virus’ex SS|ng t’he

/gr Blagaf, Yupaes &Esbgawat Bl mom)VGmbrdefmT(tSrelﬁaiblnént Sendai virus
- 28. Huanp , . Elankumaran, S., Yunus, A S., and
tggw@seleg;tlvgy E(cél(yglggd angd lyses hymaintumor cells expressing matrix

metalloproteinases. Gene Ther 11(14), 1137-45.
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Newcast | e di sease virus (NDV) expressing VP2 protein
of infectious bursal disease virus (I1BDV) protects

wa@g@pnsti4NDV and | BDV. J Virol 78(1 8), 10054-BGI/EP2009/051659

Huang, Z., Khshnanurthy, S. Panda A., and Sanmal, S.
K. (2001 ) . High-Ilevel expr1e33| on of a forei gn gene
fromthe nost 3'-proximal |ocus of a reconbinant

wAe Vi 2
%%6 K%Hrﬁﬁﬁﬁ& I ﬁ@arén] Lqur%:ﬁ Zlg fﬂttﬁmao R., and Russell, S. J.
(2a6tmBysieriic thémqpylcafwayel@'n,a Xemogsalts by #n,atlendateddngasles virus.
i . Hasegawa, M (2004). Generation of a
é’agal%(%aRPB%gndal virus that is selectively activated
Riilef, ¥s edilludERD . tRURMhaRs) ). SI\/FEP#M&?SDQQQ%EF -Oberdorfer, A., and Beier,
met al'| opr ot el nases. Gene Ther 11

Rr (2608 hrieneratiosof ameeembinant oamdyisal’ﬂawcastle rstlse(aaeomys and

FrreeTof she st #hERoe kOB Bl fksRes. BBkl AP sene

SiarWits, J.1G. géﬁMﬂ-Ibrf/@thaU dat ZU@OQFNe\ﬁéésﬁMbe%b virus (NDV): brief
Vi r ol ofq)( 278( , 168-82. &z G einer, S.,

PO TvPnCaiHd $ans. SCnMIGRIRE ), \t15. Abr aham K
R
Pitre, ¢ REAORSIg, V2, pgbFE R, Baralls, ) ang RAieRle: R. (2005).

m@tﬂargunm;s rwmtaggélamnesnttmalamenteSpémﬂcutyhetrmmharﬁ fusion protein
Vg\;algaeggc(::tﬂ/% ion p%$t|glgt%§]tu pgelg %gg}g%lv%ri@tr%s%ﬁg? VMIS?J;S%%'), 10155-63.
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di sease virus (NDV): brief history of its oncolytic
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Messling, V., Tidona, C. A, rai, G, and Cattaneo,
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attachnment specificity rather than fusion protein

Wiestvisastaimeéd ¥sxt i on restricts Tupai a paranyxovirus
tropism J Virol 79(1 6), 10155-63. Stojdl, D. F.,

Hi cht 'y UsB. oflparatn§REBMEY froM. th& grola AeNS\e3, ABMM, APMV5, APMVG,
Power , [ Reynar d,

A T., Knowes, S., Marius, R, J.,.
Pol i quAPMY?7, ARMM& APMVY, Mepugravirus@nd Irer-ge-hange Vicus for the
Dur bi n - .S I 2003) .
Vv st P dsien df &SR bsament e iy ottt L hown
bhnat e, | Ity an n 1.G.ant.j - r
2hont o UEerdedi§ it wiRtBhERel AT R e relptes
Hei kki lbarardyxdvirusahat trhsiioad eman 80%Esequ2fae identity on RNA level.
Oncol ytic viruses in cancer therapy. Cancer Lett.

3hao, Wse #drdiagtechimB, wheréiddBd)viruBes esdonisinant.
Newcast| e di sease virus as a viral vector: effect of

genom ¢Jdesstior@ing @b cfadmel, WheFeinethevirdis e ndiictb® press one
and virus replication. J Gen Virol %Pt 4),

781- 8. wAdttional geng e originates i@ APMYr8myxovi rus from
the group APM3, APW4, APMWS, APMG, APM/7, APMA,
Apwa, Uskparsesding de Chai revharein thgedrusils modifiad torexpress two or

Productigg ol RaTRNk o Glndlfohy AWy 1 ot rent 2

Use accordin erern virus is a

Bt quentsearldtnd % AMRERE it - SORNERAE pIBRaEY Ehooce the
cl ai m F antheseine HKergieinisf asothec patnma@ivirud. . Use
according to claiml1l, wherein the virus is nodified to

ZXpr es gsergcoadidihg ite BRIimaE Wehdrbint therF protgihetasid aoldiadic
-9. 5. Use according to claim1, wherein the virus is
nodi f i 6leav898¥Less two or nore additional genes that

originate from APW1 -9 6 . Use according to any one
8f cl alUse arcorging p sladinms, tergienBe Vines 0%l nadifeed-nasugh/a way that

or t heo‘ﬁ%I g%rn%tigirgplgge@BQttﬁg ho%rlc?d%%o&é.r{euéf a virus from the group
APMV1-9

9. Use according to claim 3, wherein the genetic modification results in an
attenuation of pathogenicity in birds.

10. Use according to claim 3, wherein the genetic modification results in a
higher selectivity of the virus to infect tumour cells compared to non-

transformed normal cells.

11. Use according to claim 3, wherein the genetic modification results in a
higher oncolytic potency as measured by the antitumour-effect when

administered to tumour-bearing nude mice.

12. Use according to claim 1, wherein the virus is administered

intratumourally.
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7 . Use according to claim®6, wherein the F protein
has a nmultibasic cleavage site. 8 . Use according to

w@k@9mB49 wherein the virus is nodified in SuCPCHENIYI/051659

that one gene is replaced by %he honol ogous gene of a

virus fromthe group APW1 - Use according to

claim3, wherein the genetic nodification results in

an attenuation of pathogenicity in birds. 10 . Use

agcor diusg dczoediag o 3laimhig veigreinntbegdnustis adminisfereat i on
results in a higher selectivity of the virus to infect

t umour NHEANSEIRRFANNr ed t o nontransfor med normal cel | s.

11. Use according to claim3, wherein the genetic

ihdi fi &seianeordingite §laim T Wh%ﬁ@rthéﬁférblﬁﬁ ?6”’%?@5@@/ by dnhalation.
rreasured by the antitunour-effect when admnistered to
fl@nour .lJ@@aQQQQQdIHgd@ clairel, whereinibe viigs s afripistered mtiavenously.
1, wherein the virus is admnistered

Bt r at WesAGoOrging 4o claimdl, ytheseidi thg Wreisds RuFifiad byussadient

the vi ﬁHrQade%trﬁﬁgétrBrﬁtered intraperitoneal ». 14. Use

accordi'ng to c wherein the virus is

?m ni ifs% c%olpe\l’lnbrftggla‘?}tn'1o he]rglndt S ggﬂﬁ@@bWangential flow

ere n VirasY
i ntravéhetiohy. 16 . Use according to claim1, wherein
the virus is purified by gradient ultracenthfugation.

18. . Uskeaspordihgdo il @iwhekeinwhertemout eselected dus of the group
pur|f| ed by tangential flow filtration. 18 . Use

accord Pﬁ@s'ﬁﬁn& PRCRIPN Calgiapripnbraast caiaieMa dusg cargipema,
out of 8?&%?& SHBINSAS ovhHAS cgfcn‘? N I rE@rv|E<‘Ellecf’asrhnoma

carcin ung carcrnonm, prostate’ carclnoma, ovar
car ci nbredemehesimoraa, glmbYastamacmTobfumOsarcohhaadder
carci noma, glioblastoma and fibrosarcoma. 19 . Use

aocor diusg dczoedingito tlaimi veiegreinntbefpharmaceutidat @bmposition further

conposi tion furt
P comprises a cmemotherapeutlc agent.

20. Use according to claim 1, wherein the said pharmaceutical composition
further comprises a recombinant therapeutic antibody.

21. Use according to claim 1, wherein the pharmaceutical composition further

comprises a recombinant therapeutic protein.

22. Use according to claim 1, wherein the virus is modified to express at least
one additional gene encoding for a binding protein.

23. Use according to claim 1, wherein the virus is modified to express at least

one additional gene encoding for an enzyme.

24. Use according to claim 1, wherein the virus is modified to express at least

one additional gene encoding for a prodrug converting enzyme.

25. Use according to claim 1, wherein the virus is modified to express at least
one additional gene encoding for an antibody.

26. Use according to claim 3, wherein the virus is modified to express at least
one additional gene encoding for a fusion protein comprising at least one

immunoglobulin domain with an antibody variable region.



conprises a chenot herapeutic agent. 20. Use according
to claiml, wherein the said pharnmaceutica

w@ooposiled on further conprises a reconbi nant PCT/EP2009/051659
t herapeutic anti body. 2 1. Li according to claim1,
wherei n the pharmaceutical c 2position further
conprises a reconbi nant therapeutic protein. 22. Use
according to claim1, wherein the virus is nodified to
expr es $Jsetadoveding e elaiadi, whenain hernemenc xdinetastatic. a
bi ndi ng protein. 23. Use according to claim1, wherein
PBe Vi Use accondifg fto erbim®, evimremstwat tol fR@sjerseare replaced,
addi ti onal gene encoding for an enzyne. 24, Use
accor df RPN ) achimeriGietseinat bae oplyrne fosfoppegmaining genes of
expresguggﬁgﬁgﬁﬁ Qs addi tional gene encoding for a
prodrug con erti%g enzyne. 25. Use according to claim
1, wherein the virus is nodified to express at |east
one additional gene encoding for an anti body. 26. Use
according to claim3, wherein the virus is nodified to
express at | east one additional gene encoding for a
fusion protein conprising at |east one imunogl obulin
domain with an anti body vari abl e region.27. Use
according to claim1, wherein the tunour is
nmetastatic. 28. Use according to claim@8, wherein two
to five genes are replaced, resulting in a chineric
virus that has only one to four remaining genes of the
originating virus.



