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ANEXOS

Comprobante de pago de la tasa de presentacian de la salicitud.

Dacuments que acredita 13 @istencia v representasidn lzgal cuando el solicitants =23 persona
juridica.

Padires, =i fusre ¢l casa, Adjunts copia simple. Ver supediente No. &6 - CHA3=C

Declaraciones.

Copia de 13 zolicitud intermnacional, (Resumen, descripaién, reivindicaciones, dibujos).

Traduecion de la solicitud internacional al castellanc, (Resumen, descripcidn, reivindizaciones,
dibujos).

Copia Jdel examen preliminar internasional efectuads por la Autoridad Internacional de Examen
Preliminar (IPEA). (IFRP)

Traduccidn del examen preliminar internacional efectuado por la IPEA.

Oz ser el casa, copia del contrato de acceso.

De zer el caso, documents que acredits l1a licencia o autorizacién de usa de conocimientos |

tradicionales de las comunidades indigenas.

D zer el caso, certificade de depdsito dzl material bioldgic.

7]

Arte final 12 = 12.
Ce ser el easo, informacidn sobre otras solicitudes de patente o titulos abtenidos en el evtranjer
por el mizmo titular o su causante, relacionadas parcial o totalmente con 1a invencion de esta

solicitud.

Cw

(yil

ser el caso, modificaciones efectuadas a 13 solicitud internacional. Formularic PCT/IB/Z06,

Otras. Bisqueda Internacional.
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FOLIO 85.- PRIMERA/ COPIA.- ESCRITURA NUMERO: VEINTICUATRO.- (
SUSTITUCION PARCIAL DE TODER; MESSERER }{, Dagmar a favor de
OLARTE, Carlos Reinaldo y otro del Poder otorgado por BAYER SCHERING

PHARMA AG.- En la Ciudad Auténoma de Buenos Aires, Capital de la Repiblica

5 |Argentina, el dia NUEVE de MARZO del aiio DOS MIL SIETI, ante mi Maria

Silvina Lasarte, Escribana Autorizante, titnlar del Registro MNotarial mimere 1788,
COMPARECE: Dagmar MESSERER, argentina, nacida el 28 de mayo de 1.968
hija de Walter Messerer y Elza Onelia Pomanelli, soltera, titular del Documento Ma-
cional de Tdentidad Tmero 20.283.892, Clave Unica de Identificacion Tributaria 27-

20383892-7, con domicilio especial en la Avenida Leandro T Alem 1.134, Piso 10°

de esta Ciudad de Buenos Airez - La coniparecients es mayor de edad.- INTER V-

2 INE: por su propio derecho.- ¥ la comparceiente EXPRESA: PRIMERO: Que la

Sociedad “BAYER SCHHERING PHARMA AG”, con domicilio en Millerstrasse
178, 12352, Berlin, Alemania, le confirié con fecha 22 de enero de 2007 en dicho pa-°

is, un Poder, ¢l cual mediante escritura nimero 14 de fecha 16 de febrero de 2007,

5 [otorgada ante la Tscribana Marizla Vanina Scardacciong, al folio 44, protocolo co-

rriente de cste Pegistro Motarial interinamente a su cargo, Tue incorporado y transcrip-
to al mismo, cuya primera (‘opla tengo para este acto a la vista, doy fe y en lo perti-
nente transcribiré en la presente - SEGUNDO: Manificeta bajo juramento que el refe-
rido poder se encuentra plenamente vigente en virtud de no haberle sido revoeado,
suspendido ni limitado en ninguna de sugs partes.- TERCERO: En consecuencia, DI-

T: Que en uso de la facultad conferida SUSTITUYE E PARCIALMENTE el poder

3 lmencionado a favor de Carlos Reinaldo OLARTE y/¢ James lan RAISBECIK, al

 solo v Gnico objeto de que en nombre y representacion de 1a Sociedad “BAYIR

f

'

5 ISCHERING PHARMA AG?”, y actuando en forma individual, indistinta y/o alterna-

»
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damente, se presente exclusivamente ante las autoridades de COLOMBIA que co-

rrespondan y realicen los actos enumerados en el citado poder y con las facultades que
} .

) v
i) surgen del mismo, el que transcripto en lo pertinente dice: “FOLIO 44.- PRIMERA.

COPIA ESCRITURA NUMERO: CATORCE.- ...- En la Ciudad Autonoma de
)Buenos Aires, Capital de la Reptblica Argentina, el dia DIECISEIS de FEBRERO del
Jafio DOS MIL & SIETE, ante mi ..., Escribana Autorizante, ..., COMPARECE: Dagmar
_:MI*SSLRLR argentina, nacida el 28 de mayo de 1.968, hija de Waltel Messerer y
1Elsa Onelia Romanelli, soltera, titular del Documento Nacional de Identidad Namero
:;20.383.892, Clave Unica de Identificacion Tributaria 27-20383892-7, domiciliada
egalmente en la Avenida Leandro N. Alem 1.134, Piso 10° de esta Ciudad de Buenos
"'Aires.-' La compareciente es mayor de edad.- INTERVIENE: por su propio derecho.-
Y la compareciente EXPRESA: Que a los efectos que hubiere lugar, solicita de mi, la

ON)

%Q,Aulonzante LA INCORPORACION y TRANSCRIPCION en este protocolo del

Ox;PODER que le fuera conferido en Berlin, Alemania, el 22 de enero de 2007, por la
)

3

Sociedad “BAYER SCHERING PHARMA AG”, con domicilio en Miillerstrasse 178,
13353, Berlin, Alemania, sobre cuya plena vigencia responde la requirente bajo jura-
mento.- Yo, la Autorizante, hago constar: a) Que el instrumel'llo de poder cuya incor-
pomcnon y transcripcion a este protocolo solicita la compareciente, se encuentra ex-

\Q{)’\
S\\tendldo en idioma castellano, certificadas las firmas por notario en idioma aleman,

g . g , : . ., .
“"’debldamenle legalizado en idioma alemén (Sello de Apostilla de la Convencion de La
'?szﬁ\,

 <§;~ ‘Haya del 5 de octubre de 1961) y traducido en lo pertinente al idioma nacional por la

festado tiene interés legitimo en su requerimiento.- Iin consecuencia, me hace entrega

en esle acto del original del instrumento de poder relacionado con su respectiva tra-

Q)duccxon al idioma nacional, el que agrego a la presente y transcripto dice: “MOE-

M 0074 z_(Jol
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LLER & CO. (Sigue aclarac,

DBAYER SCHERIMNG PHAPMA AG domiciliados en Miilleestrasse 178 13353 Derlin

] Do

6n en idioma inglés) - PODER Los abajo lirmante/s

L Alemania declaran por el presents otorgar a Dagmar MESSERER poder gencral am-

L plio v suliciente para recabar de las antoridades ..., sud y centroamericanas ... que co-

respondan, la obtencion de patentes de invencidi, el vegistro y la renovacion de mar-

e modelos y/o derechos de propiedad intelectual y/o nombres de dominio, a cuyo

clecto los faculta/n para Hevar a cabo ante dichas autoridades todas las gestiones nece-
i, s al objeto indicado, presentar solicitudes, formular descripeiones, oposiciones,
sotestos, declaraciones, apelaciones y reclamos, oblar impusstos, justificar explota-
siones, solicitar testimonios, aceptar transferencias, recibir documentos y valores, per-
sibir y hacer cuanto fuere necesario ante las autoridades administrativas de cualquier
wden. Por otra paite, les conlieren mandato para que en su nombre y representacion
sucdan iniciar y proseguir cualquier juicio que actualmente los que suscriben tengan o
R : g :
biv . futuro tuvieran ..., en Sudamérica, Cenfroamérica ..., con motivo de su nombre,

marcas de Fbrica o de comercio, patentes de invencidn y modelos y/o de sus derechos

propicdad intelectual que actualmente posean o adquieran en lo sucesivo, promover

juicios de cualquier jurisdiccion, criminales, correccionales, civiles o comerciales,

ontra los [alzificadores, usurpadores o imiladores y contra los tenedores de articulos
juc infrinjan su nombre, marcas o patentes de invencion, seguir los juicios por oposi-
5ion 1 otrog en que fueran parte como aclores o demandados, defender el nombre, las
narcas, patentez v modelos y/o de derechos de propizdad intelectual y/o nombres de
lominio, haciendo las protestas del eago o diciendo de nulidad. Al efecto, podrin pre-

sentarse con escritos, querellag, pedidos, v lo que fuere necasario ante cualquier auto-

24 yidad judicial, presentar testigos, documentos y demés justificativos, rendir pruebas de

on L‘ualquicr especie, pedir nombramientos de peritos, pedir y absolver posiciones, asistir

B SN

NEX

=
=

=

e o
> =

g
="

o~
I S, S
=N

‘zl= S

G S

N

Y=o

N

< < 2 2
=S LS

ey

s




NOO7422052

ta juicios verbales, declinar y protrogar de jurisdiccion, tachar, recusar, apelar, transar, | og

someter a arbitraje o mediacion, hacer renuncias, exigir y dar cauciones, pedir embar-
gos preventivos, definitivos o inhibiciones y su levantamiento, pedir la venta de los | og°

bienes de los deudores, solicitar y obtener el cumplimiento de sentencias, prestar ju-

amentos, decir de nulidad, desistir, percibir, otorgar recibos y en general practicar, U]

~
\

itodos los actos y diligencias que sean precisos al desempefio de este mandato. Podran | 3¢
Q)] '

69

asimismo substituir el presente poder en todo o-en parte.- Dado y firmado en Berlin .
Sigue fecha en idioma inglés). Bayer Schering Pharma AG (Sigue texto en idioma | g3
nglés). ppa. Sigue una firma ilegible. (Aclarado:) Dr. Noeske-Jungblut. ppa. Sigue | 34

otra firma ilegible. (Aclarado:) Dr. Klose”. ES COPIA FIEL, doy fe.- En hoja adjunta | 5

fwie)

consta la certificacion notarial de las firmas obrantes en el poder en idioma aleman, | 26

fectuada el 22 de enero de 2007 por el Escribano Dimitri Rempen, de Berlin, Alema- | 7

lia, y a continuacion consta la respectiva legalizacion de la firma y sello del nombra- ’
. Z v

ydo Notario (Sello de Apostilla de la Convencién de La Haya del 5 de octubre de

1)

511901), en idioma aleman, efectuada por el Presidente del Tribunal Regional de Berlin,
4 g

fo)

")‘Yi) . . . . . .~ . ., .. .

ﬁ;f)Alemamar En hejas adjuntas sigue la referida traduccion al idioma nacional la que | 41

7oAy

ou

ranscripta textualmente, dice: “TRADUCCION PUBLICA — (Sobre papel con mem- | 42

rete de “MOELLER y CO” - América Latina - Agentes de la Propiedad Intelectual - | 23

figura un Poder otorgado por la Sociedad “BAYER SCHERING PHARMA AG”, con | 44

u’
b

.sede en Berlin, Alemania, redactado en idioma nacional, luego del que aparecen los | 45

) : ,
%%zsiguientes textos, que traducidos dicen:) “BAYER SCHERING PHARMA AG” - | 46
o)
g%’[’atemes y licencias — (Firmado y Aclarado:) pp Dr. Noeske-Jungblut — pp (Firmado y | 47
)

%’Aclarado:) Dr. Klose.~ La versién en inglés es para su informacion unicamente.- Re- | 48
)i}

[y .
Waistro de Actas N° R 17/2007.- Me he referido a la prohibicion de intervencion segin | 49
o I g

&
<

v

o
;§l§)el articulo 3, parrafo 1, N° 7, de la Ley de Certificaciones. Mi pregunta de si ha existi-
V1))




do una intervencion previa en el sentido de la norma me fue contastaba por la negati-

N

va.- Las fimas trazadas ante mi por el Dr. Walter Klose, que nacié el 26 de diciembre

3lde 1952, v de la Dra. Chistiane Moeske-Jungblut de soltera Moaske, que nacio el 26 de

o

junio de 1957 — Ambos de mi personal conocimiento — Ambos con domicilio comer-
5 lcial en 13252 Derlin, Miillersirasse 173 son anténticas, de lo que doy fe.- Al mismo

G I dpo certifico en base a que luve a la vista en el dia de hoy las actas del Registro de

~

oy que la Sociedad “Bayer Schering Pharma Aktiengesellschafi”, con sede en Der-

20S
y llin, esté inscripta con el nimero mencionado arriba en el Registro de Comercio y que

io fla arriba mencionada Dra. Moeske-Jungblut y el arriba mencionado Dr. Walter Klose

=~

estan facultados en su caracter de mandatarios a representar en forma conjunta a la

12 Socicdad “Bayer Schering Pharma Altiengesellschalt” de Berlin. Perlin, 22 de enero

-

3 Llc 2007.- 1l escribano (firma ilegible) y liquidacién de derschos. (Hay un sello en

1/

i

_ Alemania - Este instrumento pablico fue firmado por Dimitri Rempen, actuando en
i ksu caracter de escribano de Berlin, estando provisto del sello del escribano.- Certifica-

i klo en Berlin, el 24 de enero de 2007, por el Presidente del Tribunal Regional de Der-

=

lin, con el N° 9101 a -I" 536/07 - Sello (hay un sello:) el Presidente del Tribunal Re-

B

wional de Berlin — Firma el Funcionario autorizado (firmado y aclarado:) Holldorf

21 {luez I'rincipal del Tribunal Regional.- ES TRADUCCION FIEL de lag partes perti-

oo nentes en los idiomas aleman e inglés del documento que se acompafia, que he vertido

Al idioma nacional, en Buenos Aires, a 6 de febrero de 2007.- Hay una firma ilegible.

N,

24 [ Tay un sello que dice: “LAURA THIEBERGER — MATPRICULA DE TRADUCTO-

RIXS ALEMAM — FPANCES - Tormo 1T Folio 254 (Cap.) Tomo 11T — 98 — (La Plata) —

Comereio del Tribunal de Primera Instancia de Charlottenburg, M de Registro 1R B

. sobre precinto:) Dimitel Rempen, Escribano de Derlin.- 9101" B-F.- APOSTI- €

JILLA — (Convencion de La Haya del 5 de Octubre de 1961) - Pais: Repablica Federal |
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. 2)?Que el presente otorgamiento no 31gmﬁca renunciar al ejercicio de las facultades sus- | 40

B ey
2 ESgeatma =
H =0 - Nt "

- \))‘l))

NQ007422053

Z
!
.
T
C/’.)

Tomo HI: Folio 14 (Cap.) — Tomo I Folio 329 (La P]ala) — COLEGIO | o

an

DJ* TRADUCTORES PUBLICOS N° 173”.- ES COPIA FIEL, doy fe.- A continua- | oy

L./
uicion hay un sello que dice: “COLEG]O DE TRADUCTORES PUBLICOS DI LA g@

'CIUDAD DE BUENOS AIRES Corresponde a la Legalizacion N° T4-3 ’78/07 Sigue | zy

SR L I O RTINS

i)

pﬂ%una firma ilegible: Esteban Santiago Allegretti”.- ES COPIA T 1EL, doy fe.- Al dors’g;
en el margen superior hay un sello timbrador ...”- A continuacion sigue la legaliza- \31
cion de la firma de la nombrada traductora, ...”.- ES COPIA FIEL, doy fe.- En cst{@ily-
estado la compareciente DICE: que en la forma expresada deja INCORPORADO v | 33
TRANSCRIPTO en este Protocolo el Poder que agrego a la presente, solicitando de | 44
\mi, la Escribana Autorizante, expida primera copia de la presente para la nombrada | 35

)apoduadd Dagmar MESSERER.- Constancias Notariales: Identidad de la compare-

ey
V1]

ciente (Articulo 1.002 del Codigo Civil): Se justifica la misma por conocimiento de la 87
Autorizante.- ...- LEO esta escritura a la compareciente, quien asi la otorga y en prue?g;
ba de conformidad, la firma ante mi, doy fe.- Dagmar MESSERER. Ante mi: I\/IAL 39
RIELA VANINA SCARDACCIONE. Escribana. Esta mi sell.o. CONCUERDA con b

su escritura matriz que pasé ante mi, al folio 44 del Registro Notarial nimero 1768, | 41

“”\COPIA en tres (3) sellos de actuacion notarial numerados correlativamente desde el | 43

1imero N 007376153 al presente inclusive, que sello y firmo en la fecha y lugar de su | 44

W daccione — Escribana — Mat. 4527.7.- ES COPIA FIEL, de las partes pertinentes de la | 46

“‘ vescritura de referencia, doy fe.- CUARTO: Finalmente la compareciente expresa: a) | 47
)

B)O
(83
30
, ‘\(ltUIddS y b) Que los nombrados apoderados sustitutos no podran sustituir el presenie | 40

~<

poder en ninguna de sus partes.- Constancias Notariales: Identidad de la Compare- | 50
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I ciente (Articalo 1.002 del Cédigo Civil): Se Justifica la misma por conocimiento de (U g o)
o) [

, L : . : , @@ Pl

2 la Aulorizante.-Yo, la Escribana Autorizante 1mpongo y advierto a la compareciente, a (i i iy

Mot |
ol D )

(g ) i)

sytenor de-lo dispuesto en el articulo 77 inciso h) de Ia Ley Orgdnica Hotarial Mamero i) L
L) ) B Y;

. , . o] ey o

41404, respecto de los aleances y consecuencias de las cldusulaz conienidas en la presen- (3 ) )
o e

) , ) ) h0) ) i)

5 fte eserttura y del derecho de leer por i este instrumento.- LEO esta escritura a la (i '%)"O o
ot )

b - - , - . , (@ [l o

610 pareciente, quien asi la otorga y en prueba de conformidad la firma ante mi, doy fui 15y )
- (i &) » ‘%’

. seo - , T ' - N . ~ . (i i) b

7 |fe.- Dagmar MESSERER. Ante mi: MAPIA SILVIMNA LASARTE. Gscribana. Esta (({f, H i)
it i )

({1 ) A 0

gl 2llo. CONCUERDA con su escritura matriz que pasé ante 1ai, al folio §5 del Re- &8 'i%""}ﬁ i)
o po e

: . . . , - . It D W\

v eistro Motarial ndmero 1788, a rii cargo. PARA LA PODERDANTE expido la pre- &E: ;{, i

(g o
i . . . i IR
tnjsenle PRIMERA COPIA en cuatro (4) sellos de actuacion notarial numerados corre- f‘m é@; i)

ol pip o

. , . . Vi ”,'\:-.1\\ (i \

11 {lativamente desde el nimero N 007422051 al presente inclusive, que sello v firmo en (Zg (““/\ a0
I

=1l feche ar - vami 0 i) o
i« lfecha y lugar de su otorgamiento, doy fe.- i o b
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Attenuated oncolytic paramyxoviruses encoding avian cytokines

Introduction

The present invention refers to a recombinant oncolytic RNA Newcastle
Disease Virus comprising at least one transgene coding for an avian
cytokine, wherein the recombinant oncolytic RNA Newcastle Disease Virus is
obtainable from a velogenic or mesogenic oncolytic RNA Newcastle Disease
Virus. Virus-mediated expression of the cytokine in the natural host cells
leads to a reduced pathogenicity of the virus for avian species.

The virus in the present invention is suitable for the treatment of diseases,
especially for oncolytic tumor treatment. Recombinént viruses are produced
that encode an avian cytokine, wherein the pathogenicity of the virus is
reduced for an avian species leading to a diminished environmental toxicity
of the virus. The oncolytic activity of the virus is not impaired by the
described method of pathogenicity reduction. The virus genome may encode
additional therapeutic transgenes, preferably binding proteins (antibodies,
ankyrin repeat molecules, peptides etc.), prodrug-converting enzymes or/and
proteases. The activity of these binding proteins, prodrug-converting
enzymes and/or proteases increases the anti-tumor effect of the virus.
Further the invention describes manufacture and the use of such modified

viruses for treatment of cancer.

Description of the State of the Art

Newcastle Disease Virus

Oncolytic viruses in general for the treatment of tumors are reviewed in
Chiocca (2002). Newcastle Disease Virus (NDV) has been used as an

experimental therapeutic agent for more than 40 years and is reviewed by
Sinkovics and Horvath (2000). The Newcastle Disease Virus in general is

A
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described in the book by Alexander (1988). NDV strain PV701 is being
developed as an anticancer treatment for glioblastoma (Lorence et al,,
2003). The NDV strain MTH68 has been used as an experimental cancer
treatment and has been administered to humans for more than 30 years
(Csatary et al., 2004).

In the paper by Stojdl et al. (2003) it is described that in the range of 80% of
all tested tumor 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 tumor 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
replicétion of NDV in tumor cells is based on a defect in the cellular
interferon response against the virus (see e.g. US: 20030044384).

Paramyxoviruses contain single-stranded RNA genomes of negative polarity
having genomes of 15-19 kb in length (wild-type) and the genomes contain
6-10 genes. The viral envelope is formed by the surface glycoproteins and a
membrane part derived from the host cell. The surface glycoproteins (F and
HN or H or G) mediate entry and exit of the virus from the host cell. The
nucleocapsid is inside the envelope and contains the RNA genome and the
nucleocapsid protein (NP), phospho- (P) and large (L) proteins responsible
for intercellular virus transcription and replication. The matrix (M) protein
connects the viral envelope and the nucleocapsid. In addition to these genes
encoding structural proteins, Paramyxoviridae may contain “accessory”
genes which may be additional transcriptional units interspersed with the
genes mentioned above. The accessory genes are mostly ORFs that overlap
with the P gene transcriptional unit. A comprehensive description of
paramyxoviridae can be found in (Lamb, 2001).

NDV is the prototypic member of the genus Avulavirus in the family
Paramyxoviridae belongihg to the order Mononegavirales. The viral genome
is a single-stranded negative-sense RNA coding for six major proteins: the
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nucleocapsid protein (NP), phosphoprotein (P), matrix protein (M), fusion
protein (F), hemagglutinin protein (HN), and the polymerase protein (L). By
editing of the P protein mRNA, one or two additional proteins, V (and W), are

translated.
NDV is in detail characterized in Alexander (1988) and Lamb (2001).
Newcastle Disease virus as an avian pathogen

NDV strains are classified on their pathogenicity for chicken as velogenic
strains (highly virulent) leading to acute lethal infection of chicken of all ages,
mesogenic isolates (intermediate virulence) that are only lethal in young
chicks, and lentogenic strains (nonvirulent) manifested in a mild or
unapparent form of the disease. Classification of NDV isolates in velogen,
mesogen or lentogen is determined by the mean death time (MDT) of the
chicken embryo in 9 day-old embryonated eggs after inocculation with the
minimum lethal dose to kill the embryo. One of the determinants of NDV
virulence seems to be the cleavage site of the precursor F protein.

The first outbreak of NDV were observed in the year 1926 in Newcastle-
upon-Tyne, England and in Java, Indonesia. Three NDV panzootics have

been described since the first appearance of the disease.

NDV is primarily transmitted by aerosols or large droplets that are inhaled by
susceptible birds. During the course of infection new infectious virus particles
will be shed from the infected respiratory tract or excreted in the feces. By
ingestion of this virus-containing material by healthy birds, new infections can
be established and virus-spreading from one bird to another can be

maintained.

NDV as an avian pathogen is described in detail in Alexander (1997),

Diseases of Poultry.
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Newcastle Disease Vaccination

NDV as a threat for poultry farming and the need for vaccination has been
already recognised at the beginning of the last century. lyer and Dobson
have performed studies in the 1930s on the attenuation of virulent NDV
strains, leading to the development of some mesogenic NDV vaccine strains.
The development of live vaccines was moved forward by the establishment
of the lentogenic vaccine strains Hitchner B1 and LaSota, which are now the
most widely used NDV vaccines. Further vaccination strategies includes the
use of inactivated NDV vaccines (e.g. by formaline, p-propiolactone), given
together with a carrier adjuvant (aluminum hydroxide, oil emuision).

The history and the actual state of development of NDV vaccines is depicted
in detail in Alexander (1997) Diseases of Poultry.

Next generation vaccines for veterinary use based on recombinant NDV
generated by reverse genetic technology are reviewed in Huang et al. (2003)
and recombinant NDV vaccines are described in the following patents.

US 6,699,479 B1 describes a Newcastle disease virus (NDV) mutant that
expresses its V protein at a reduced level and is used for vaccination of
embryos before hatch.

US 2004/0043035 relates to a recombinant NDV mutant that is not able to
express an immunodominant epitope of the nucleoprotein (NP) and is suited
as a marker vaccine strain.

US 2003/0224017 describes a reverse genetic system for NDV for the
production of a recombinant NDV vaccine. This system allows the
expresssion of transgenes, e.g. avian cytokines (chicken IL-2, chicken [L-4)
from the NDV genome to generate NDV vaccine strains.

EP 1 300 157 relates to an attenuated mutant Newcastle disease virus strain

A
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suitable for in ovo vaccination of avian species comprising a mutation in the
gene sequences encoding the HN and/or F glycoproteins.

US 6,719,979 relates to a process for generating infectious Newcastle
disease virus (NDV) entirely from cloned full-length cDNA and to the use of
vaccines and diagnostic assays generated with and derived from the
process.

WO 2007/025431 describes a method for producing a recombinant
attenuated Newcastle Disease La Sota strain and its use in the preparation
of vaccine for the prevention of the diseases caused by Newcastle Disease
virus (NDV).

WO 2000/067786 concems cDNAs for making attenuated, infectious
Newcastle disease virus (NDV). Within the scope of the invention are

vaccines comprising attenuated, infectious NDV.

Recombinant paramyxoviruses

EP-A-0 702 085 relates to 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.

WO 99/66045 relates to genetically modified NDV viruses obtained from full-
length cDNA molecules of the virus genome.

WO 00/62735 relates to a method of tumor treatment comprising
administering an interferon-sensitive, replication-competent clonal RNA virus,
e.g. NDV.

In WO 01/20989 (PCT/US00/26116) a method for treating patients having
tumor with recombinant oncolytic paramyxoviruses is described. The tumor is

\
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reduced by administering a replication~competent Paramyxoviridae virus.
Various methods are described that can be used to engineer the virus

genome in order to improve the oncolytic properties.

WO 03/005964 relates to recombinant VSV comprising a nucleic acid
encoding a cytokine.

US 2004/0170607 relates to the treatment of melanoma by administering a
virus which is not a common human pathogen.

Genetic manipulation of NDV

NDV can be genetically manipulated using the reverse genetics technology
as described e.g. in EP-A-0 702 085. For example, it is known to make
recombinant NDV constructs comprising additional nucleic acids coding for
secreted alkaline phosphatase (Zhao and Peeters, 2003), green fluorescent
protein (Engel-Herbert et al., 2003), VP2 protein of infectious bursal disease
virus (Huang et al., 2004), influenza virus hemaggiutinin (Nakaya et al.,
2001) and chloramphenicol acetyl transferase (Huang et al., 2001)
(Krishnamurthy et al., 2000). None of these recombinant NDV has been
constructed for use in the treatment of human disease. The recombinant
NDVs were made to study either basic virology of NDV or to develop vaccine
strains for poultry. As parental virus strains served lentogenic strains of NDV.
These strains do not have significant oncolytic properties.

Genetic manipulation of viruses

Methods for genetically manipulating RNA viruses are well known as stated
above. Further, genetic manipulation of oncolytic viruses is reviewed e.g. in
Bell et al. (2002). RNA viruses as virotherapy agents are reviewed in Russell
(2002). The content of any of these documents is herein incorporated by
reference.
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Avian Cytokines

Avian cytokines are reviewed in Staeheli et al. (2001). A genomic analysis of

chicken cytokines and chemokines was described in Kaiser et al. (2005).
Summary of the Invention

Oncolytic NDV strains have been studied since the early 1960s as tumor
therapeutics. Most virus strains used for oncolytic tumor therapy are
belonging to the class of mesogenic viruses, that are descrihed as
pathogens for poultry. To develop an oncolytic NDV as an antitumoral
biological drug, potential existing environmental toxicity, especially the
pathogenicity for poultry should be reduced. However NDVs attenuated for
poultry must have the continuing ability to lyse tumor cells and keep its
oncolytic potential. Existing strategies for the development of vaccines can
not be applied, because they are focussing on the stimulation of the bird
immune systeme either by application of completely inactivated virus
particles or apathogenic lentogenic virus strains. Both vaccine types are no
more able to replicate in cancer cells and subsequently have lost the

potential to lyse tumor cells.

In the present invention, the attenuation of NDV for poultry without
diminishing the oncolytic activity of the virus can be reached with the help of
the reverse genetic technology. Recombinant attenuated NDVs are created
by the insertion of transgenes coding for cytokines, in particular antiviral or

immune-stimulating cytokines.

Furthermore a NDV vaccine is not suitable for such an approach because
the objective of a vaccine is to induce a strong immune response with a long
lasting immunity to protect the animal against a secondary infection. In the
present invention the described attenuation of NDV has the main goal to
allow an animal to control the (undesired) primary infection and thus to
decrease environmental toxicity and to increase safety of the virus when
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applied in a therapy of a proliferative disease.

A subject of the present invention is the lysis of tumor cells by an oncolytic
virus. An indication for such an oncolytic virus approach is cancer therapy in
humans. In contrast a NDV vaccine for poultry as disclosed in US
2003/0224017 is applied to animals and therefore located in the field of

animal health care.

Thus, an object of the present invention is a recombinant oncolytic RNA
Newcastle Disease Virus comprising at least one transgene coding for an
avian cytokine, wherein the recombinant oncolytic RNA Newcastle Disease
Virus is obtainable from a velogenic or mesogenic oncolytic RNA Newcastle

Disease Virus.

The virus of the present invention may comprise at least one further
transgene having therapeutic activity when expressed by a virus-infected

tumor cell.

The at least one further transgene is partially allogene or syngene for the
host.

In another aspect of the present invention, the virus of the present invention
may be an attenuated virus.

"Attenuation” or "attenuated" includes reduction of the pathogenicity of the
virus for an avian species and reduction of pathogenicity in a biological assay
system that is predictive for avian species (see Example 5).

A further aspect of the present invention is a recombinant oncolytic RNA
virus attenuated for poultry comprising a nucleic acid comprising at least one
transgene coding for a cytokine. In particular, the virus is attenuated for
chicken. The "transgene coding for a cytokine" is in particular the "a
transgene coding for an avian cytokine" as described herein.

\
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Further, the invention relates to the nucleocapsid of the recombinant virus of
the present invention comprising viral RNA complexed with capsid proteins.
Further, the invention relates to an RNA which is RNA of the virus of the
present invention. The invention also relates to an RNA complementary to

the RNA of the virus of the present invention.

Furthermore, the invention relates to a DNA, e.g. a cDNA encoding the RNA
of the present invention and/or a DNA complementary to the RNA of the
present invention. Furthermore, the invention relates to the prevention or
treatment of tumor diseases, cancer or/and proliferative diseases.

The RNA or/and the DNA of the present invention may be provided in an
isolated form.

In the present invention, the cytokine encoded by the transgene as described
herein may be secreted from a bird cell infected by the virus of the present
invention and, after binding to its appropriate interferon-receptor on the
neighbouring cell, may induce an antiviral state in the receptor-carrying cell.
Therefore replication of the virus of the present invention in the interferon
stimulated bird cell can be inhibited at least partially. The similarity between
chicken type | interferons and mammalian type | interferons is very low
(<25% identity at amino acid level) (Staeheli et al. 2001). For this reason a
cytokine exhibiting such antiviral effect in a bird cell does not show
essentially biological activity in a human cell and may have essentially no
influence on virus replication in human tumor cells. Furthermore, essentially
no adverse effects by these cytokines are expected in the human organism.

The expression of the transgene encoding a cytokine as described herein
leads to a reduced pathogenicity of the virus for an avian species, especially
poultry, especially chicken and thereby to a diminished environmental
toxicity. The activity of the transgene encoding a cytokine as described
herein has essentially no detrimental effect on the therapeutic effect of the
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virus.

Detailed description of Preferred Embodiments:

Viruses

The invention generally relates to RNA viruses, preferably negative strand
RNA viruses, more preferably such viruses that have both oncolytic
properties and can be genetically engineered. Such viruses are:

- paramyxoviruses, preferably Newcastle Disease Virus (NDV), measles
virus, mumps virus, Sendai virus;

- orthomyxoviruses, preferably influenza virus;

- thabdoviruses, preferably vesicular stomatitis virus.

it is preferred that the virus of the present invention is an avian pathogen, in
particular a pathogen of poultry, more particular a pathogen of chicken.

It is also preferred that the virus of the present invention is a negative strand
RNA virus. The recombinant RNA virus of the present invention may be a
paramyxovirus, preferably a Newcastle Disease Virus (NDV). The NDV may
be a mesogenic or velogenic strain. It is preferred that the NDV is a
mesogenic NDV.

The virus of the present inventon is obtainable from a velogenic or
mesogenic oncolytic RNA Newcastle Disease Virus, in particular from strain
MTH68.

The virus of the present invention is preferably replication competent.
The virus of the present invention may have a pathogenicity reduced for an

avian species, in particular with respect to the virus from which the
recombinant virus is obtainable.

@@
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It is preferred that in the virus of the present invention, the pathogenicity
reduction is a capability of the virus to reduce bird cell lysis about 48h after
infection with MOl 0,01 measured by increasing cell viability, whereby cell
viability is increased to at least about 25% (such as at least about 25% up to
about 50%) surviving cells, more preferably to at least about 50% (such as at
least about 50 % up to about 75%) surviving cells and most preferably to at
least about 75% (such as at least about 75% up to 100%) surviving cells with
respect to the virus from which the recombinant virus is obtainable.

It is also preferred that in the virus of the present invention, the pathogenicity
reduction is a survival time prolongation of virus infected chicken embryos in
11 day old embryonated eggs measured by mean death time (MDT)
determination, whereby the MDT is prolonged by at least about 15h (such as
at least 15 h up to about 20h), more preferably at least about 20h (such as at
least 20 h up to about 30h and most preferably by more than 30h compared
to the virus from which the recombinant virus is obtainable.

In yet another embodiment, the oncolytic activity of the virus of the present
invention for human tumor cells is essentially not reduced.

It is preferred that in the virus of the present invention, the oncolytic activity
of the virus for human tumor cells measured by cell viability after 48h after
infection is not reduced to more than 50% compared to the virus from which
the recombinant virus is obtainable and more preferably is essentially not
reduced with respect to the virus from which the recombinant virus is

obtainable.

Cytokines

The cytokine encoded by the at least one transgene as indicated herein may
be any cytokine. In particular, the cytokine may be a cytokine capable of
inhibiting at least partially virus replication in a bird cell, in particular in poultry
cell, more particular in chicken cell. It is preferred that virus replication is

9)
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essentially completely inhibited.

The cytokine may be a cytokine having essentially no biological activity in a
mammal, in particular in a human being. In this context, "biological activity"
refers in particular to the ability of a cytokine to inhibit at least partially virus
replication, in particular replication of a virus of the present invention.
"Biological activity" also refers to any other activity a cytokine may exhibit in a

non-mammalian cell or/and in a non-mammal.

The cytokine may be a cytokine capable of inhibiting at least partially virus
replication in a bird, in particular in poultry, more particular in chicken, and
may have essentially no biological activity in a mammal, in particular in a
human being.

The cytokine may be selected from avian cytokines, in particular from poultry
cytokines, more particular from chicken cytokines.

The cytokine may be selected from interferons, in particular from avian
interferons, more particular from chicken interferons, more particular from

chicken type | interferons.

The interferon may be interferon-beta or a member of the interferon-alpha

family.

In a preferred embodiment, the recombinant oncolytic RNA virus is an NDV
comprising a nucleic acid comprising a transgene encoding a chicken
interferon-alpha or/and chicken interferon-beta.

Transgenes
A transgene is defined in the context of the NDV genome as additional

nucleic acids that are introduced in the viral genome. The nucleic acids can
be selected from different genomic sources (e.g. NDV genome, different

W
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virus class, prokaryotic or eukaryotic sources, mammalian or non-
mammalian species). Also fused transgenes from two or more different
genomic sources are possible. Also synthetic transgenes based on de novo
synthesis of nucleic acid sequences can be constructed. The nucleic acids
must be located within at least one transcriptional cassette. Preferably the
transgene is translated into a protein in the infected cell. For this reason the
transgenic sequence should include a translational start and stop-codon.

The recombinant oncolytic virus of the present invention may comprise a
nucleic acid encoding at least one further transgene independently selected
from transgenes coding for binding proteins, prodrug-converting enzymes,
and proteases.

The at least one further transgene codes preferably for a binding protein that
has a therapeutic activity when expressed by the virus-infected tumor cell.

In another preferred embodiment, the at least one further transgene codes
for a prodrug-converting enzyme that has a therapeutic activity when
expressed by the virus-infected tumor cell.

In yet another preferred embodiment, the at least one further transgene
codes for a protease that has a therapeutic activity when expressed by the

virus-infected tumor cell.

if not indicated otherwise, "transgene" or "at least one transgene" as used
herein refers to a transgene encoding an avian cytokine, or the at least one
further transgene having therapeutic activity when expressed by a virus-
infected tumor cell, or a combination thereof. This definition of "transgene”
applies in particular in the position and number of transgenes within the virus
genome, as described herein, if not indicated otherwise.

The RNA virus, the genome, antigenome, nucleocapsid and/or DNA
molecule of the present invention may comprise the transgene as described

N7
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herein which may be located within the transcriptional cassette as described

herein.

The recombinant oncolytic virus of the present invention may comprise at
least two, at least three, at least four, or at least five nucleic acids each
comprising a transgene as described herein. The recombinant oncolytic virus
of the present invention may comprise at the maximum five nucleic acids
each comprising a transgene as described herein. In particular, recombinant
oncolytic virus of the present invention comprises one, two, three, four, or
five nucleic acids each comprising a transgene as described herein. If the
recombinant virus of the present invention comprises at least two
transgenes, they may be identical or different.

The nucleic acid comprising the at least one transgene may be located at
any position between the reading frames of the viral genes. In particular, the
nucleic acid comprising the at least one transgene may be located 5' of the N
gene, between the N and the P gene, between the P and the M gene,
between the M and the F gene, between the F and the HN gene, between
the HN and the L gene, or/and 3' of the L gene. It is preferred that the nucleic
acid is located in a more 5' position, such as 5' of the N gene, between the N
and the P gene, or/and between the P and the M gene, as such location
leads to an improved expression compared with a more 3' location.

Preferably the virus of the present invention exhibits a tumor-selective
infection that leads to a tumor-selective expression of the transgene as

described herein.

The recombinant RNA virus of the present invention may comprise in total up
to five transgenes, up to four transgenes, or up to three transgenes.

In the present invention, the transgene encoding an avian cytokine, or the at
least one further transgene having therapeutic activity when expressed by a
virus-infected tumor cell, or a combination thereof is preferably heterologous
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to the oncolytic RNA virus on which the recombinant RNA virus of the
present invention is based. The term “heterologous” as used herein refers to
the complete gene or a part thereof, which may be the coding region of the
gene or a part thereof.

The heterologous nucleic acid may be an artificial nucleic acid or may be
obtained from natural sources or by recombination of at least two nucleic
acids selected from nucleic acids obtained from natural sources and/or
artificial nucleic acids. “Natural sources” include animals such as mammals,
plants, fungi, and microorganisms such as bacteria, protozoa and viruses,
which may be different from oncolytic RNA viruses of the present invention.

The transgene may also encode for a fusion protein.

In another embodiment of the present invention, the transgene encoding an
avian cytokine and the at least one further transgene having therapeutic
activity when expressed by a virus-infected tumor cell may be located on at

least two separated transcription units.

At least one transcription unit comprising the nucleic acid comprising the at
least one transgene encoding an avian cytokine may also be transcribed in a
tumor cell as described herein.

At least one transcription unit comprising the nucleic acid comprising the at
least one second transgene having therapeutic activity when expressed by a
virus-infected tumor may also be transcribed in a bird cell as described

herein.

At least two separated transcription units each may be transcribed in a tumor
cell as described herein and in a bird cell as described herein.

In an alternative preferred embodiment, at least one transgene encoding an
avian cytokine and the at least one further transgene having therapeutic

PCT/EP2009/000308 %9
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activity when expressed by a virus-infected tumor cell are translated in a
tumor cell as described herein and in a bird cell as described herein.

Binding proteins

In the oncolytic recombinant RNA virus of the present invention, the at least
one further transgene having therapeutic activity when expressed by a virus-
infected tumor cell may code for a binding protein.

Therefore subject of the present invention is a pharmaceutical composition
comprising a recombinant oncolytic virus of the present invention, a virus
genome of the present invention, a virus antigenome of the present
invention, and/or a DNA molecule of the present invention as an active
ingredient optionally together with pharmaceutically acceptable carriers,
diluents and/or adjuvants, which virus, virus genome, antigenome and/or
DNA molecule comprises at least one one further transgene having
therapeutic activity when expressed by a virus-infected tumor cell encoding
for a binding protein.

Binding proteins are proteins, which, when expressed in a target cell, are
capable of binding to a component of said cell and/or a neighbouring cell.
Preferably, binding proteins are proteins which bind to intracellular

components.

In a preferred embodiment, a binding protein is selected from the following
group consisting of a natural ligand, a genetically modified ligand, a
recombinant soluble domain of a natural receptor and a modified version
thereof, a peptide ligand, a polypeptide ligand, an antibody molecule and
fragments and derivatives thereof, and an antibody-like molecule like an
ankyrin-repeat protein and fragments and derivatives thereof.

An incomplete review of high-affinity binding frameworks is given by Ladner
and Ley (2001).

PCT/EP2009/000308 [l/b
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The binding proteins as described herein might be of human, murine or
closely related origin or a chimeric version, i.e. a protein which may be a
fusion protein comprising sequences from different species, e.g. human and

mouse.

The recombinant binding molecules based on the description above can be
monomeric, dimeric, trimeric, tetrameric or multimeric. The recombinant
binding molecules based on the description above can be monospecific,
bispecific or multispecific.

The preferred binding proteins are selected from binding proteins having a
therapeutic activity.

A natural ligand as described herein can be a growth factor or a peptide. A
genetically modified ligand may be an analogue of a naturally occurring

growth factor or peptide.

Recombinant soluble domains of a natural receptor or modified versions of it
as described herein are recombinantly expressed soluble extracellular
domains of a cell-surface receptor and/or fragments of it, a recombinantly
expressed soluble extracellular domain of a cell adhesion molecule and/or

fragments thereof.

Antibody molecules as mentioned above may be monoclonal
immunoglobulin antibodies of any known specificity and isotype, fragments
thereof and/or fragments thereof fused to effector proteins. The antibody
molecules may be chimeric, humanized or human antibodies. Antibody
fragments contain at least one antigen-binding domain of an antibody.
Antibody fragments have been described extensively in the literature
(reviewed eg. in Allen (2002), herein incorporated by reference). Preferred
examples are single-chain Fv fragments, Fab fragments, F(ab2'), domain-
deleted versions called minibodies, and other immunoactive portions,
fragments, segments and other smaller or larger partial antibody structures
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wherein the latter possess sufficient targeting properties or immunological
stimulatory or inhibitory activity so as to be therapeutically useful within the
methods of the present invention.

Such antibodies may be derived from hybridoma cloning experiments by use
of transgenic mice or from phage display selections, ribosome display
selections, or colony filter screening of antibody libraries containing human

antibody sequences or related methodologies.

Binding proteins with antibody like properties as described herein may be
genetically modified proteins or domains of it in which one or more peptide
loops are randomized on the level of amino acids in such a way that high
affinity binding molecules with high spécificity can be enriched against any
antigen from libraries of such molecules by phage display, ribosome display,
colony filter screen or related methodologies. The selected proteins usually
have high thermal and thermodynamic stability and are well expressed in
recombinant expression systems such as E. coli, yeast, insect and
mammalian expression system. Examples for such binding proteins with
antibody like properties are ankyrin repeat proteins as described in Binz et al.
(2004), the lipocalins as described in Skerra (2000), the gamma-crystallins
as described in DE 199 32 688.6, the modified protein A scaffold (affibodies)
as described in Hogbom et al. (2003), or Nord et al. (2000) or the fibronectin
framework and others. Antibody-like molecules can be monomeric or
repetitive molecules either constructed as single-chain molecules or as
multichain molecules wherein the antibody-like molecule possesses
sufficient targeting properties or immunological stimulatory or inhibitory
activity so as to be therapeutically useful within the methods of the present

invention.

Another subject of the present invention is a method for treatment of a
proliferative disease, in particular a hyperproliferative disease, such as a
tumor or cancer, comprising administering in a pharmaceutically effective
amount to a subject in need thereof a recombinant oncolytic virus of the
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present invention, a virus genome of the present invention, a virus
antigenome of the present invention, and/or a DNA molecule of the present
invention comprising at least one further transgene having therapeutic
activity when expressed by a virus-infected tumor cell encoding for a binding
protein as described herein.

Binding molecules with additional function

The binding protein may be a fusion protein comprising at least one binding
domain, e.g. from an antibody, and at least one heterologous domain.
“Heterologous” has the meaning as discussed above in the context of

heterologous genes.

The binding proteins described above are able to deliver a payload to a
disease specific site (e.g. a tumor) as a so called intrabody or as extracellular
available binding protein. The delivered payload can be a heterologous
domain, e.g. a toxin such as human RNAse (De Lorenzo et al., 2004) (Zewe
et al., 1997) Pseudomonas exotoxin (Chaudhary et al., 1989) (Kreitman and
Pastan, 1995) (Batra et al., 1992) , Diphtheria toxin (Kreitman et al., 1993)
(Chaudhary et al., 1990) (Batra et al., 1991), or an enzyme such as beta-
galactosidase, beta-glucuronidase (Roffler et al., 1991) (Wang et al., 1992)
(Bosslet et al., 1992), beta-glucosidase (Rowlinson-Busza, 1992),
carboxypeptidase, (Antoniw et al.,, 1990), (Bagshawe et al., 1988), beta-
lactamase with therapeutic efficacy, or an immune-stimulatory protein with
cytokine activity such as IL-2, IL-12, TNF-alpha, IFN-beta or GM-CSF (see
e. g. review by Allen (2002).

In another example the binding proteins described above have themselves
antagonistic or agonistic efficacy which is therapeutically useful. Examples
for antagonistic/blocking binding molecules are the VEGF inhibitory antibody
Avastin (Ferrara et al.,, 2004), the HER2/neu receptor blocking antibody
Herceptin (Noonberg and Benz, 2000) or the EGF-receptor blocking antibody
Erbitux (Herbst and Langer, 2002). Agonistic binding proteins can be binding
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proteins which induce for example apoptosis (Georgakis et al., 2005) or have
regulatory activity on DNA, RNA or proteins (e.g. induce transcription,
stabilize proteins). The review by (Adams and Weiner, 2005) describes
various therapeutic antibodies that could also be incorporated into an

oncolytic virus
Prodrug-converting enzymes

In the oncolytic recombinant RNA virus of the present invention, the at least
one further transgene having therapeutic activity when expressed by a virus-
infected tumor cell may code for a prodrug-converting enzyme.

A prodrug is a derivative or a precursor of a therapeutically active compound,
which can be enzymatically converted into the active compound. Prodrug-
converting enzymes are enzymes capable of converting a prodrug into the
therapeutically active drug.

Therefore subject of the present invention is a pharmaceutical composition
comprising a recombinant oncolytic virus of the present invention, a virus
genome of the present invention, a virus antigenome of the present
invention, and/or a DNA molecule of the present invention as an active
ingredient optionally together with pharmaceutically acceptable carriers,
diluents and/or adjuvants, which virus, virus genome, antigenome and/or
DNA molecule comprises at least one one further transgene having
therapeutic activity when expressed by a virus-infected tumor cell encoding
for a prodrug-converting enzyme.

The pharmaceutical composition may further comprise a prodrug which can
be converted into a therapeutically active compound by the prodrug-
converting enzyme encoded by the virus, virus genome, antigenome and/or
DNA molecule. The pharmaceutical composition may be suitable for
treatment and/or alleviation of a proliferative disorder.
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The prodrug may be formulated in a single composition with the recombinant
oncolytic virus of the present invention, a virus genome of the present
invention, a virus antigenome of the present invention, and/or a DNA
molecule of the present invention as an active ingredient, or may be
formulated in a composition distinct from the oncolytic virus formulation.

If the oncolytic recombinant RNA virus of the present invention encodes for a
prodrug-converting enzyme, the oncolytic virus of the present invention
causes selective expression of the prodrug-converting enzyme in a virus-
infected target cell (in particular a tumor cell) which is usually not or not
sufficiently expressing the prodrug converting enzyme. Thus, during
treatment of a subject in need thereof, the prodrug is specifically converted
into the pharmaceutical active compound in a target cell, in particular in a
tumor cell, but may essentially not be converted into the therapeutically
active compound in a non-target cell, in particular in a healthy cell of the
subject to be treated. Thus, undesired side-effect of the therapeutically active
compound are reduced compared with treatment of the therapeutically active

compound alone.

In the context of the present invention, the prodrug may be a derivative or a
precursor of a therapeutically active compound suitable for treatment and/or
alleviation of a proliferative disorder, tumor or/and cancer, which prodrug can
be converted by a prodrug converting enzyme. The prodrug may be a
compound known by a person skilled in the art. Derivatives and/or

precursors are known by a person skilled in the art.

it is preferred that the prodrug is essentially pharmaceutically inactive and/or
nontoxic.

Examples of prodrug-converting enzymes of the present invention are beta-
glucuronidase, beta-galactosidase, beta-glucosidase, carboxypeptidase,
beta-lactamase, D-amino acic oxidase. Further examples are known by a
person skilled in the art.
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It is preferred that the prodrug-converting enzyme is essentially not
expressed in non-tumor cells.

The prodrug-converting enzyme may be obtained from an organism selected
from mammals, plants, fungi, and microorganisms such as bacteria,

protozoa and viruses.

A most preferred combination of the prodrug-converting enzyme and a
prodrug is E. coli beta-glucuronidase and a prodrug which can be converted
by beta-glucuronidase into an active cytotoxic compound. An example is
HMR 1826 (doxorubicin-glucuronide) which can be converted into doxorubicin
which is a known compound for treatment of cancer.

Another subject of the present invention is a method for treatment of a
proliferative disease, in particular a hyperproliferative disease, such as a
tumor or cancer, comprising administering in a pharmaceutically effective
amount to a subject in need thereof a recombinant oncolytic virus of the
present invention, a virus genome of the present invention, a virus
antigenome of the present invention, and/or a DNA molecule of the present
invention comprising at least one further transgene encoding for a prodrug
converting enzyme as described herein.

In particular, subject of the present invention is a method for treatment of a

proliferative disease, in particular a hyperproliferative disease, such a

cancer, comprising administering in a pharmaceutically effective amount to a

subject in need thereof

(i) a recombinant oncolytic virus of the present invention, a virus genome of
the present invention, a virus antigenome of the present invention,
and/or a DNA molecule of the present invention comprising at least one
transgene encoding for a prodrug-converting enzyme, and

(i) a prodrug suitable for treatment of the proliferative disease, which
prodrug can be converted into a pharmaceutically active compound by

fé’V
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the prodrug-converting enzyme of (i).

PCT/EP2009/000308 ‘%

The method may comprise the administration of a single pharmaceutical
composition comprising both components (i) and (ii), or may comprise the
administration of two distinct pharmaceutical compositions, one of which

comprises component (i) and the other comprises (ii).
Proteases

In the oncolytic recombinant RNA virus of the present invention, at least one
further transgene having therapeutic activity when expressed by a virus-
infected tumor cell may code for a protease.

Therefore subject of the present invention is a pharmaceutical composition
comprising a recombinant oncolytic virus of the present invention, a virus
genome of the present invention, a virus antigenome of the present
invention, and/or a DNA molecule of the present invention as an active
ingredient optionally together with pharmaceutically acceptable carriers,
diluents and/or adjuvants, which virus, virus genome, antigenome and/or
DNA molecule comprises at least one further transgene having therapeutic
activity when expressed by a virus-infected tumor cell encoding for a
protease. The pharmaceutical composition may be suitable for treatment
and/or alleviation of a proliferative disorder.

If the oncolytic recombinant RNA virus of the present invention encodes for a
protease, the oncolytic virus of the present invention may cause selective
expression of the protease in a virus-infected target cell (in particular a tumor
cell) which is usually not or not sufficiently expressing the protease. Thus,
during treatment of a subject in need thereof, the protease may irreversibly
cleave a target polypeptide in a target cell, thereby inhibiting proliferation
and/or growth of the target cell or killing the target cell, but may essentially
not cleave the target molecule in a non-target cell, in particular in a healthy
cell of the subject to be treated. By this strategy, undesired side-effects of
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protease treatment are reduced.

It is preferred that the protease is a sequence-specific protease. More
preferred is a protease specifically cleaving a target polypeptide. The
protease may either be of natural origin and may be derived from any
species or it may be engineered. Amino acid sequences suitable for a
specific cleavage of a predetermined target polypeptide can be determined
by a person skilled in the art, e.g. on the basis of publicly available sequence
databases. US 2005-0175581 and US 2004-0072276 describe the
generation of protein-engineered proteases with a predetermined substrate
specifity. These two documents are herein included by reference.

The target molecule of the protease may be any target molecule as
described below for targets of binding proteins.

Another subject of the present invention is a method for treatment of a
proliferative disease, in particular a hyperproliferative disease, such as a
tumor or cancer, comprising administering in a pharmaceutically effective
amount to a subject in need thereof a recombinant oncolytic virus of the
present invention, a virus genome of the present invention, a virus
antigenome of the present invention, and/or a DNA molecule of the present
invention comprising at least one further transgene having therapeutic
activity when expressed by a virus-infected tumor cell encoding for a

protease.

The transgene of the present invention may encode a fusion protein of a
prodrug-converting enzyme as defined above, a binding molecule as defined
above and/or a protease as defined above. Especially preferred is a fusion
protein of a prodrug-converting enzyme and a binding molecule or a fusion
protein of a protease and a binding molecule.
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Therapeutic Applications

The present invention relates to a pharmaceutical composition which
comprises as an active ingredient a virus as described herein, a
nucleocapsid of the virus, a genome of the virus or a DNA molecule
encoding the genome or/and an antigenome of the virus, optionally together
with pharmaceutically acceptable carriers, diluents and/or adjuvants.

The pharmaceutical composition may be provided as a solution, suspension,
a lyophilisate or in any other suitable form. In addition to the active
ingredient, the composition may comprise carriers, buffers, surfactants
and/or adjuvants as known in the art. The composition may be administered
e.g. orally, topically, nasally, pulmonally or by injection locally or
intravenously. The pharmaceutical composition is administered in a
pharmaceutically effective amount depending on the type of disorder, the
patient's condition and weight, the route of administration etc. Preferably 10°
to 10" virus particles, 10% to 10", 107 to 10", or 10" to 10 virus particles
are administered per application. The oncolytic therapy may be optionally
combined with other tumor therapies such as surgery, radiation and/or
chemotherapy such as cyclophosphamide treatment and/or hyperthermia
treatment.

Yet another aspect is a method for treatment of a proliferative disease or/and
cancer, comprising administering in a pharmaceutically effective amount to a
subject in need thereof a recombinant oncolytic virus comprises as described
herein, a nucleocapsid of the virus, a genome of the virus or a DNA molecule
encoding the genome or/and an antigenome of the virus, optionally together
with pharmaceutically acceptable carriers, diluents and/or adjuvants.

According to the present invention, a recombinant oncolytic paramyxovirus
can express a soluble binding protein, a prodrug-converting enzyme and/or a
protease that may remain either in the infected cell or may be secreted, such
as an antibody, an antibody fragment, an ankyrin repeat protein or another
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binding molecule as specified below.

As an example NDV, the strain MTH68 was chosen in the present
application because it has an inherent oncolytic property with promising data
from experimental clinical treatments of patients (Sinkovics and Horvath,
2000). In principle, however, most NDV strains with multibasic fusion protein
cleavage sites may be used as oncolytic agents for the treatment of tumors.
The reverse genetics technology is applicable to all strains.

Binding proteins as described herein have been demonstrated to be of high
therapeutic potential.

The combination of oncolytic NDV with therapeutic binding proteins, prodrug-
converting enzymes and/or proteases of the above described properties will
have additional or even synergistic efficacy of two therapeutical principles.
The oncolytic self-replicating virus targets the binding protein drug, the
prodrug-converting enzyme and/or the protease to the preferred site of
action where it is expressed in situ in high local concentrations. Such protein
expression is expected to be very selective and the binding protein, the
prodrug-converting enzyme and/or the protease with its respective mode of
action will add to the intrinsic therapeutic oncolytic activity of the NDV. Based
on the replication competent nature of the used virus and the selective
replication in tumor cells the amount of expressed transgene [binding
protein, the prodrug-converting enzyme and/or protease] is expected to be
roughly proportional to the mass of the tumor.

Antibody molecules or antibody like molecules or derivatives thereof are
ideal binding proteins to be used with the NDV-system. Antibody molecules
have been the subject of intensive research and technologies are now
available to generate antibody molecules which are non-immunogenic, very
selective and of high affinity. The local expression of antibody molecules at
high concentrations lead to very significant agonistic or antagonistic efficacy
or efficient targeting of effector molecules with reduced toxicity profile
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compared to standard therapy.

The use of antibody-like molecules in the NDV system is expected to be
even superior. These molecules are designed for selective high affinity
binding with very high thermal stability and yield compared to normal
antibodies. In the case of the ankyrin-based antibody-like molecules the
repetitive nature of the molecule can be finetuned according to the
respective target for optimized targeting, binding, inhibition or activation. Also
different binding specificities can be combined within one ankyrin molecule,
exploiting the possibility of joining in one ankyrin-repeat molecule several
units with different binding specificities. This modular structure allows the
multivalent binding of greater protein surfaces than it is possible for
antibodies, which can be extremely important in blocking protein-protein
interactions. The modular structure can also be exploited to block several
effectors with only one single blocking ankyrin-repeat-protein.

Since the ankyrin-repeat-molecules are extremely stable even under
reducing condition these molecules can be designed to target proteins inside
the cell (“Intrabody”).

Also possible is the use of libraries of binding protein-coding sequences with
NDV for in vivo target identification.

Possible targets for binding molecules or/and proteases can be all structures
of a target cell or of the extracellular matrix surrounding the target cell which
can be recognized by the described binding proteins or/and proteases and
which are relevant to a certain type of pathological phenotype. These can be
structural proteins, enzymes, growth factors, growth factor receptors,
integrins, transcription factors etc.

Even targets that are not drugable by small molecules (protein-protein
interactions, DNA-binding etc.) can be addressed by this invention.
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The combination of the oncolytic NDV and therapeutic binding proteins,
prodrug-converting enzymes and/or proteases as described herein are
envisaged for the treatment of inflammatory disease e.g. rheumatoid arthritis

and of cancer.

For the treatment of cancer all pathways which contribute to the
development of cancer can be targeted. These pathways are: self-sufficiency
in growth signals, insensitivity to growth-inhibitory (antigrowth) signals,
evasion of apoptosis, limitless replicative potential, sustained angiogenesis,
and tissue invasion and metastasis. A summary of these pathways is given
in (Hanahan and Weinberg, 2000). Signaling pathways that are involved in
the tumorigenesis process and can be targeted by the described approach
are the receptor tyrosine kinase pathwa); (RTK) pathway, RB and p53
pathway, apoptosis pathway, APC pathway, HIF1 pathway, GLI pathway,
PI3K pathway and the SMAD pathway. A detailed description of these
signaling pathways are given in Vogelstein and Kinzler (2004).

Other signaling pathways where described binding proteins could interfere
with are the ras, Wnt and Hedgehog pathway, where for example protein
protein interactions can be blocked.

Examples of binding proteins intervening beneficially in the above described

pathways in cancer cells are:

- blocking proteins of autonomous active growth factor receptors (eg. EGFR,
Met)

- competitive binders for growth factors (antagonists)

- blocking proteins for Rb-phosphorylation

- blocking proteins for E2F-dependent transcription

- stabilizers for p53

- antagonistic binders for antiapoptotic proteins (e.g. Bcl-2)

- antagonistic binders for cyclins

- antagonistic binders for Ras effectors (eg. GEFs)

- antagonistic binders for hypoxia induced proteins (e.g. HIF1a)
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- inhibitors of transcription factors that interfere with dimerization, DNA-
binding or/and cofactor binding (eg. Myc/Max)

- inducers of differentiation

- inhibitors of smad signalling/translocation

- inhibitors of cellular adhesion interactions (cadherins, integrins, eg. a581,
avp3)

- inhibitors of enzymes that degrade the extracellular matrix (eg. MMPs)

- antagonistic binders for proangiogenic ligands (eg. soluble VEGF-R)

- inhibitors of mitotic kinases (eg. Plk-1)

- antagonistic binders to proangiogenic receptors

- inhibitors of scaffold complex formation (eg. KSR/Ras)

- inhibitors of translation initiation (elF4E, EIF2a)

The protease of the present invention, the prodrug-converting enzyme and/or
the therapeutically active compounds derived from prodrugs of the present
invention by the prodrug-converting enzyme may also beneficially intervene
in the above described pathways of cancer cells.

Recombinant virus

Recombinant virus means a virus that has an engineered defined alteration
in its genomic RNA sequence. This alteration may be one or more insertions,
deletions, point mutations or combinations thereof.

A recombinant RNA virus of the present invention may comprise the full
genomic sequence of a natural (unmodified) RNA virus or a sequence
derived thereof and may additionally comprise at least one recombinant
transcriptional cassette. The at least one transcriptional cassette may be
located in between two genes (transcriptional units) of the viral genome. In
this case, the at least one transcriptional cassette is flanked by
transcriptional start and stop sequences. The at least one transcriptional
cassette may also be located within a transcriptional unit of the viral genome.
In this case, no additional transcriptional start and stop sequences are
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required.

The at least one transcriptional cassette may comprise restriction sites, such
as Pacl or/and Ascl, which may be unique. If two transcriptional cassettes

are present, they may comprise different restriction sites.

It is preferred that the RNA virus of the present invention comprises one or
two recombinant transcriptional cassettes.

In the at least one transcriptional cassette of the present invention, there is a
transgene located, which may encode for a binding protein,a prodrug-
converting enzyme and/or a protease as described herein.

Any intergenic region between each of two genes (transcriptional units) of
the viral genome is suitable for introducing the at least one recombinant
transcriptional cassette. If more than one recombinant transcriptional
cassette is present, they may be located in the same or different intergenic
regions. It is preferred that at least one recombinant transcriptional cassette
is located between the viral F and HN genes, in particular if the RNA virus of
the present invention is a recombinant Newcastle Disease Virus.

There is no known upper limit for the size of the genome of Paramyxoviridae.
Therefore, there is no upper limit for the number and size of transgenes
introduced into the recombinant RNA virus of the present invention. It is
preferred that the transgene (transgene encoding an avian cytokine, or the at
least one further transgene having therapeutic activity when expressed by a
virus-infected tumor cell, or a combination thereof, as described herein)
independently have a size of up to about 10 kb, more preferred up to about 5

kb, most preferred up to about 2 kb.

In the expression (including transcription of the viral RNA into mRNA and
translation of the mRNA) of the transgene as described herein, expression
control sequences such as transcriptional start and stop sequences and

0
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sequences controlling the translation are used. The expression control
sequences of an RNA virus may be used which may be the RNA virus on
which the recombinant RNA virus of the present invention is based. In
particular, transcriptional start and stop sequences may be obtained from an
RNA virus. Expression control sequences may also be obtained from a target
cell, in particular sequences controlling the translation and/or protein

transport.

Due to the replication mechanism of Paramyxoviridae, the genomic or
antigenomic RNAs usually do not appear as naked RNAs. The genomic and
antigenomic RNAs are assembled with the nucleoprotein. Therefore, a
further subject of the present invention is a nucleocapsid of a recombinant
oncolytic RNA virus of the present invention. The nucleocapsid comprises
the RNA molecule encoding the genome or/and the antigenome of the RNA
virus and the nucleocapsid protein. The nucleocapsid may also comprise the
polymerase protein L or/and the phosphoprotein P.

Also subject of the present invention is the anti-genome of the genome of the
present invention as described herein.

A further aspect of the present invention is a DNA molecule encoding the
genome or/and the anti-genome of a recombinant oncolytic RNA virus of the
present invention. The DNA molecule may be a plasmid. The DNA molecule
of the present invention can be used for genetically engineering the RNA
virus of the present invention. Further, the DNA molecule may be used for
producing the RNA virus of the present invention. Therefore, the DNA
molecule may be operatively linked to a transcriptional control sequence e.g.
a prokaryotic or eukaryotic transcription control sequence.

Another aspect of the present invention is a method for producing a
recombinant oncolytic RNA virus expressed from a DNA molecule encoding
the genome and/or the anti-genome of a recombinant oncolytic virus of the
present invention, in particular the recombinant oncolytic NDV of the present
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invention.

A further aspect of the present invention is a cell comprising the recombinant
oncolytic virus of the present invention, a virus genome of the present
invention, a virus anti-genome of the present invention and/or a DNA
molecule of the present invention. The cell may be a prokaryotic cell or a
eukaryotic cell. The cell may be a cell line, in particular a mammalian cell
line, more particularly a human or murine cell line. The cell may be used in
the method of the present invention for producing the RNA virus of the
present invention. Suitable systems for transcribing a DNA molecule are
known by a person skilled in the art, e.g. in prokaryotic systems such as E.
coli or eukaryotic systems such as HelLa or CHO.

Yet another aspect is an oncolytic RNA virus, a genome or anti-genome
thereof or a DNA molecule comprising the full set of genes of
Paramyxoviridae or a set of genes of Paramyxoviridae in which at least one
gene or intergenic region is genetically modified, and further comprising at
least one recombinant transcriptional cassette as described herein. Such a
virus, genome or antigenome or DNA molecule may be used for the
manufacture of a medicament and/or treatment of cancer. Such RNA virus,
genome, anti-genome or DNA molecule is suitable for constructing a
recombinant Paramyxoviridae virus, in particular a recombinant Newcastle
Disease Virus by genetic engineering techniques in order to introduce a
recombinant sequence into the transcription cassette. For this purpose, the
at least one transcription cassette may comprise a restriction site. If more
than one transcription cassettes are present, the unique restriction sites of
the transcriptional cassettes may be different. An example is plasmid
pfIMTH68_Asc_Pac of Fig. 1 of WO 2006/050984, the disclosure of which is
included herein by reference. Another example is pfIMTH68 murine IgG EDB
as disclosed in Fig. 2 of WO 2006/050984, the disclosure of which is
included herein by reference.
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Therapeutical relevance

Treatment of cancer or/and of a tumor includes inhibition of tumor growth,
preferably the killing of the tumor cells or the blocking of proliferation in a
time gap by infection. NDV replicates selectively in tumor cells.

The virus of the present invention can be used to treat proliferative disorders,
in particular hyperproliferative disorders. Preferably neoplasms can be
treated with the described virus, preferably cancers from the group consisting
of lung, colon, prostate, breast and brain cancer can be treated.

More preferably a solid tumor can be treated.

More preferably a tumor with low proliferation rate can be treated. Examples
of tumors with low proliferation rate are prostate cancer or breast cancer.

More preferably a brain tumor can be treated.

More preferably a glioblastoma can be treated.

Mammals include human beings, mice, and rats.

Manufacture of the recombinant RNA virus

The recombinant RNA virus of the present invention, in particular the
recombinant NDV, can be constructed as described in Romer-Oberdorfer et
al. (1999). The construction of the new nucleic acid sequences is on the level
of the cDNA which then is translated into RNA within a eucaryotic cell using

the following starting plasmids: pCITE P, pCITE N, pCITE L, pX85T fINDV.

NDV can be any strain of Newcastle Disease Virus, more preferred a strain

that is oncolytic in its wildtype form.

PCT/EP2009/000308 @
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The plasmid pX88T is described in EP 0 702 085 (Conzelmann KK).

The recombinant RNA virus of the present invention, in particular the
recombinant NDV, can be recovered initially from T7 polymerase expressing
cells, eg. BHK T7 cells or transiently with T7 polymerase transfected CHO
cells. It can be amplified in cells like 293, CEC32, HT29 or A431. It can also
be amplified in the allantoic fluid of embryonated chicken eggs.

The recombinant RNA virus, in particular the recombinant NDV, is stored
under the following conditions. The recombinant RNA-virus, in particular
NDV is stable in 5% D-mannitol / 1% (w/v) L-lysine / pH 8,0 or standard cell
culture medium.

At -20°C for up to one month.

At -80°C for up to 10 years.

The recombinant RNA virus of the present invention may be manufactured
using a wild type-virus or a recombinant virus as starting material. Also a
nucleic acid, such a DNA, including such wild-type or recombinant sequence,
may be used. For instance, the recombinant RNA virus or/and DNA molecule
as described in WO 2006/050984 may be employed as starting material. An
example is plasmid pfIMTH68_Asc_Pac of Fig. 1 of WO 2006/050984.
Another example is pfIMTH68 murine IgG EDB of Fig. 2 of WO
2006/050984. The diclosure of WO 2006/050984 is included herein by
reference. In particular, the disclosure of WO 2006/050984 concering
recombinant oncolytic RNA viruses and the construction thereof is included
herein by reference.

Use of the recombinant NDV as a Medicament
The recombinant RNA virus of the present invention, in particular the purified

recombinant NDV according to the invention can be used as a medicament,

because it shows pharmacological effects.



10

15

20

25

30

WO 2009/095167

-35-

The recombinant RNA virus, in particular the NDV of the invention, the virus
genome, antigenome, nucleocapsid and/or DNA molecule of the present
invention can be used for the manufacture of a medicament especially for
prevention, alleviation or/and treatment of cancer, a tumor or/fand a
proliferative disease, especially for prevention, alleviation or/and treatment of
cancer, such as lung cancer, prostate cancer, brain cancer, colon cancer,
breast cancer.

The pharmaceutical composition of the present invention optionally
comprises pharmaceutically acceptable carrier and diluents. Such carrier and

diluents are described in Remington's Pharmaceutical Science, 15th ed.
Mack Publishing Company, Easton Pennsylvania (1980). The virus titers
used in the pharmaceutical composition or/and applied in the method of
treatment of the present invention may be in the range of 10%to 10" pfu per
dose, in a range of 108to 10" pfu, in a range of 107 to 10 pfu or in a range
of 10%to 10° pfu dependent on the indication of treatment.

The pharmaceutical composition of the present invention may be used for
the prevention or/and treatment of a proliferative disorder, such as cancer.

The pharmaceutical composition of the present invention may comprise an
emulsion of the recombinant oncolytic RNA virus of the present invention, in
particular the NDV of the invention and may be administered by inhalation,
intravenous infusion, subcutaneous injection, intraperitoneal injection or
intratumoral injection. |

In the method of the present invention for the prevention or/and treatment of
a proliferative disorder, in particular cancer, a pharmaceutically effective
amount is a titre of the oncolytic RNA virus of the present invention, in
particular the NDV of the present invention, the virus genome of the present
invention, or the DNA molecule of the present invention which prevents,
alleviates or/and suppresses the disease.

PCT/EP2009/000308 f
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For the therapeutic effect the acceptable dosis may depend for example on
the construct, the patient, the ways of administration and the type of cancer.

It is preferred that the subject (the patient) is a mammal, more preferably a

human patient.

The present invention is further illustrated by the following Figures and

Examples.

Figure legends

Figure 1 describes plasmid pflIMTH68 ChIFN-alpha comprising the full
genome of NDV and one transcription cassette comprising the chicken
interferon-alpha (ChlIFN-alpha) transgene.

Figure 2 describes plasmid pfIMTH68 ChIFN-beta comprising the full
genome of NDV and one transcription cassette comprising the chicken
interferon-beta (ChIFN-beta) transgene.

Figure 3a demonstrates that the avian CEC-32 cell line is partial protected
from lysis 48h after infection with NDV-ChIFN-alpha and strong protected
after infection with NDV-ChIFN-beta. Infection with a GFP expressing NDV
completely destroys the CEC-32 monolayer. In contrast no difference in the
Iytic effect between the three viruses NDV-GFP, NDV-ChiFN-alpha and
NDV-ChIFN-beta is seen after infection of the tumorigenic Hela cell line.
Independend of the used virus the Hela cell monolayer is 48h after infection

completely destroyed.

Figure 3b shows a quantification of the cell survival of CEC-32 and Hela
cells 48h after infection with the viruses NDV-GFP, NDV-ChiFN-alpha and
NDV-ChIFN-beta. After infection with NDV-GFP nearly a complete killing of
the CEC-32 cells is observed, only 3% of the cells are viable. The infection of
the quail cells with the NDV-ChIFN-alpha keeps 26% of the infected cells
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alive. The best protection is observed after infection with the NDV-ChIFN-
beta virus, 96% of the CEC-32 cells are viable. In contrast 48h after infection
the viability of the tumorigenic Hela cells is reduced under 10% independend
of the used recombinant NDV.

Figure 4 shows that a large therapeutic window exists after the infection of
tumor and fibroblast cells with NDV-ChIFN-alpha and NDV-ChIFN-beta. The
proliferation inhibition of the oncolytic viruses NDV-ChiFN-alpha and NDV-
ChIFN-beta is very strong on tumor cells and in contrast nearly no growth
inhibition is observed after infection of primary fibroblast cells, especially at
low MOls like 0.1 and MOI 0.01.

Figure 5a depicts the survival curves of NDV infected embryonated chicken
eggs with the four viruses NDV-GFP, NDV-ChIFN-alpha, NDV-ChIFN-beta
and the apathogenic strain LaSota. Chick embryos infected with NDV-
ChIFN-alpha or NDV-ChIFN-beta are surviving longer than the NDV-GFP
infected embryos. The curves are shifted clearly in the direction of the
survival curve of the lentogenic NDV LaSota strain.

Figure 5b: From the results of the survival curves a MDT (Mean Death
Time) is calculated for each infection group. The MDT is increased for the
viruses NDV-ChIFN-alpha and ChIFN-beta compared with NDV-GFP. The
highest MDT was observed with the apathogenic strain LaSota.

Example 1:

Generation of a recombinant NDV with an avian derived transgene that

lead to the expression of a chicken cytokine

The oncolytic strain MTHE8 of NDV was used to obtain viral RNA. Using RT-
PCR several fragments of cDNA were obtained and in a multi-step cloning
procedure they were assembled into a full-genome cDNA that was cloned
into the vector pX8&T (Schnell et al., 1994) yielding the plasmid pfIMTHES.
This vector can be used for transfection in order to rescue recombinant virus

PCT/EP2009/00030% %
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from a T7-polymerase expressing cell line.

One additional transcriptional cassette were cloned into the full-length
genomic plasmid of NDV MTH68 (pfIMTH68) between the genes encoding
the F-protein and the HN-protein into the unique Sfil restriction site. The two
DNA-oligonucleotides

Sfi fw (5'-aggccttaattaaccgacaacttaagaaaaaatacgggtagaacggectgag-3', SEQ.
ID. NO: 1) and

Sfi back (5'-aggccgttctacccgtattttitcttaagttgtcggttaattaaggectete-3', SEQ. ID.
NO: 2) ‘

were annealed and subsequently ligated into the Sfil-site of pfIMTHG68.

Two DNA transgenes coding for ChiFN-alpha (NM_205427) and ChlFN-beta
(NM_001024836) were amplified by PCR. As templates for the polymerase
chain reaction ChlFN-alpha and ChIFN-beta expression constructs described
in Schultz et al, 1995 and Sick et al, 1996 were used. For the amplification of
the ChIFN-alpha transgene the following primer pair: ChiFN-alpha fw (5'-
ccttaattaagccaccatggetgtgectgcaagece-3' SEQ. ID NO:3) and ChiFN-alpha-
rev (5'-ccttaattaactaagtgcegegtgttgectgtg-3' SEQ. ID NO:4) were used and for
the amplification of ChIFN-beta coding sequence the two primers Pacl
ChIFN-beta fw (5'-ccttaattaacgcaccatgactgcaaaccatcagtctccagg-3' SEQ. ID
NO:5) and ChIFN-beta-rev (5'-ccttaattaatcactgggtgttgagacgtttggatg-3' SEQ.
ID NO:6) were used.

Each of the two chiFN-transgenes were cloned into the Pacl site of the
plasmid pflMTH68Pac, respectively. The total length of the genome was
adjusted to be a multiple of 6 to follow the “rule of six” for the length of the
viral genome. The sequence identity of the ChlIFN-beta insert was confirmed
by nucleotide sequencing. In the ChlFN-alpha insert one G to A nucleotide
exchange in position 89 in comparision with the sequence NM_205427 was
detected. Recombinant virus was rescued from T7-expressing cells
transfected with the full-length viral genomic plasmid containing the genes for
ChIFN-alpha (Fig. 1) or ChiIFN-beta (Fig. 2) by a standard virus rescue
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technique. The resulting ChlFN-alpha-expressing virus was designated NDV-
ChiFN-alpha and the ChIFN-beta expressing NDV was named NDV-ChIFN-
beta. The viruses were cultivated either in tissue culture or in the allantoic
fluid of chicken eggs to produce high titres.

Example 2:
ChIFN-alpha and ChIFN-beta expressed from a recombinant NDV is
biological active.

Materials and Methods:

CEC-32 cells (avian quail cell line) or Hela cells (cervical cancer cell line)
were seeded in a 6 well plate at 1x10° cells/well. After becoming adherent
the cells were infected using a MOI of 0.01 with the GFP-expressing control
virus NDV-GFP, NDV-ChiFN-alpha, NDV-ChIFN-beta or MOCK. After 64 h
the supernatants were harvested and infectious virus particles were

inactivated by UV irradiation.

To demonstrate the biological activity of ChiIFN-alpha or ChiFN-beta in the
supernatant of the virus-infected cells, a chicken interferon-specific bioassay
was used (Schwarz et al, JICR, 2005). The assay is based on the stable
transfected quail cell line CEC-511 carrying a luciferase-gene controlled by
the IFN-responsive chicken Mx promotor. The luciferase activity is induced
when the CEC-511 indicator cells where incubated with ChIFN-alpha or
ChIFN-beta. To perform this assay 15.000 CEC-511 cells were seeded in 96-
well plate. 24 h after seeding the cells were treated with the UV-treated
supernatant of the virus-infected Hela or CEC-32 cells. Cells were incubated
with 75 pl of a 1:100 dilution of the respective supernatants. As positive
controls, cells were incubated with a 1:1000 dilution of supernatant from
293T-cells transfected with an expression plasmid for ChIFN-alpha or
ChIFN-beta (Sick et al, 1996) or only medium. After 6h incubation time the
Steady—GIo® Luciferase Assay (Promega) was performed, following the
protocol provided by the manufacturer. To determine mean values each
datapoint was measured as triplicate.

y
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Results:
64 h after infection the supematants of the NDV-ChIFN-alpha and NDV-
ChiIFN-beta infected CEC-32 and Hela cells have a strong luciferase

5 inducing activity on CEC-511 cells indicating virus-mediated expression of
ChIFN-alpha and ChIFN-beta in the infected cells. In contrast supematant of
MOCK-infected cells or infected with a control virus expressing GFP show no
luciferase-inducing activity on the CEC-511 indicator cell line. A 1:1000
dilution of supernatant containing recombinant ChlFN-alpha or ChIFN-beta

10 also demonstrate a ChiIFN-dependent Mx promotor inducing activity.

Tab. 1: Interferon activity in the supernatant of CEC-32 and Hela cells
infected wfth recombinant NDVs expressing ChIFN-alpha or ChiFN-beta. [FN
response is measured in indicator cells carrying an Mx promotor-controlled
156 luciferase reporter gene. Measured values are given in relative luciferase

counts.
CEC-32
NDV-GFP |NDV-ChIFN-| NDV-ChiFN- MOCK
alpha beta
sMearvalie ] /:5.5308 0 1199005 B T8033 e i 1246 i
Standard dev. 86 283 423 27
- Hela
NDOV-GFP | NDV-ChIFN-| NDV-ChIFN- MOCK
alpha beta
“Mean'value™ | ¥ 237 5T ) e G095 1 R vl 200 ik
Standard dev. 19 1835 78 39
ChIEN-aIpha ChIFN-beta| Medium
~Meanivalué: " tiv 4849 “w | 72123 3fr 0 523700
Standard dev. 107 15 21

20
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Example 3:

Avian cells but not tumor cells infected with recombinant NDVs
expressing ChiFN-alpha or ChIFN-beta are protected from viral lysis

Materials and Methods:

3 a.) CEC-32 cells (avian quail cell line) or Hela cells (cervical cancer cell
line) were seeded in a 6 well plate at 1x10° cells/well. After becoming
adherent the cells were infected with a MOI of 0.01 either with the control
virus NDV-GFP, NDV-ChlIFN-alpha, NDV-ChiFN-beta or MOCK. After 48h
the cells were fixed with 4% formaldehyde solution and stained with Giemsa
solution. Subsequent photodocumention was performed with a Zeiss
Axiophot imaging system.

3 b.) CEC-32 cells (avian quail cell line) or Hela cells (cervical cancer cell
line) were seeded in a 96 well plate at 15.000 cells/well. After becoming
adherent the cells were infected with a MOI of 0.01 either with the control
virus NDV-GFP, NDV-ChIFN-alpha, NDV-ChIFN-beta or MOCK (= non-
infected). After 48h incubation time the CellTiter-Glo® Luciferase Assay
(Promega) was performed to measure cell viability, following the protocol
provided by the manufacturer. To determine the mean values, each
datapoint was generated from six independend values.

Results:

Fig 3. a.) After 48h the avian CEC-32 cells are lysed by the GFP expressing
NDV (NDV-GFP). In contrast cells infected with the ChlIFN-alpha expressing
virus are patrtially protected from lysis. The NDV-ChIFN-alpha infected CEC-
32 monolayer is to 25-50% intact. An even stronger protection is seen with
NDV expressing ChIFN-beta. After 48h nearly 90-100% of the CEC-32
monolyer is intact and protected from viral lysis. The density of this
monolayer is comparable with the monolayer of the MOCK infected CEC-32
cells.

\
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Infection with the three viruses on the tumorigenic Hela cell line shows a
comparable oncolytic activity between the viruses NDV-GFP, NDV-ChIFN-
alpha and NDV-ChIFN-beta. After 48h the monolayer of Hela cells infected
with NDV-GFP, NDV-ChIFN-alpha or NDV-ChIFN-beta is nearly completely
destroyed. The cell monolayer of MOCK-infected Hela cells is intact,

indicated by the blue color of Giemsa-stained cells.

Fig 3. b) In a second experiment cell viabilty was quantified 48h after
infection with the ChIFN-expressing NDVs. The NDV-GFP infected avian
CEC-32 cells showed only 3% remaining cell viability. In the NDV-ChIFN-
alpha infected CEC-32 cells 26% of the remaining cells are intact. 48h after
NDV-ChIFN-beta infection of the CEC-32 quail cell line 94% of the cells are
viable and protected against viral lysis.

In contrast nearly any difference in cell destruction can be observed after
infection with the three viruses NDV-GFP, NDV-ChIFN-alpha or NDV-ChIFN-
beta on the tumorigenic Hela cell line. After 48 h the value for the viable cells
is for all three viruses between 3%-9% indicating nearly a complete tumor

cell destruction.

Example 4:
Selective oncolysis of tumor cells but not primary cells by recombinant
NDV expressing ChiFN-alpha or ChIFN-beta.

Materials and Methods:

5000 primary fibroblast cells or 3000 Hela cells were seeded in each well of
a 96 well plate. 16h after seeding virus dilutions of NDV-GFP (NDV-GFP),
NDV-ChIFN-alpha (NDV-ChIFN-alpha) and NDV-ChIFN-beta (NDV-ChIFN-
beta) were prepared. Fibroblast cells were infected with the indicated virus
concentrations. As a negative control fibroblasts cells were MOCK infected.
After 1 h the inocculum was removed, cells were washed with PBS and
incubated with 200 pl cell culture medium for 4 days in the cell culture
incubator. Afterwards the remaining cells were fixed with 4% formaldehyde
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solution and stained with crystal violet. The stain was solubilized with 10%
glacial acetic acid and the absorbence of each well was measured at 595 nm
in an ELISA Reader.

Results:

Four days after infection the primary fibroblasts infected with the three
viruses NDV-GFP, NDV-ChIFN-alpha and NDV-ChIFN-beta using MOls
between MOI 0,001 up to MOI 0,1 show nearly no proliferation inhibition (Fig.
4). The first signs of proliferation inhibition are only observed at MOIs where
1 or 10 viral particles per cell were used for infection. In contrast tumorigenic
Hela cells infected with MOIls between MOI 0,001 and MOI 10 show a very
strong proliferation inhibition. This results indicates that the recombinant
NDVs have a very good therapeutic window especially at low MOls like MOI
0,1 and MOI 0,001 where nearly no Iytic effect is measured in the primary
cells and a very strong growth inhibitory effect is measured in the
tumorigenic Hela cells. No difference in the kill curve shape on tumor and
primary cells is observed between the control virus NDV-GFP and the
ChIFN-expressing viruses NDV-ChIFN-alpha and NDV-ChlFN-beta.

Example 5:
Prolonged survival time of chicken embryos infected with recombinant
NDV expresssing ChIFN-alpha or ChiFN-beta

Materials and Methods:

Groups of fifteen 11d old embryonated chicken eggs were infected with
NDV-ChIFN-alpha, NDV-ChIFN-beta, NDV-GFP or the non-pathogenic NDV
strain LaSota, respectively. As infectious material egg-grown virus in allantoic
fluid diluted with sterile PBS was used. An infectious dose of 4000 PFU in a
total volume of 200 pl was applied. The inoculum was injected into the
allantoic cavity. After infection the eggs were incubated at 37°C and 50%-
60%.humidity in a egg breader. Eggs were candled two times a day at the
indicated time points (Fig. §) and embryos were checked for signs of vitality.
This assay allows to compare the pathogenicity of diffferent NDV strains by

g%
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comparing the survival time of the infected embryos. The method is based
on the “Mean Death Time of the Minimum Lethal Dose (MDT/MLD)"
determination described in R.P. Hanson (1980). The protocol was modified
in that way that not serial dilutions of the virus stock were inocculated in the
eggs, instead of one defined virus dose injection with a concentration higher
than the minimal lethal dose. For ethical reasons this assay modification
reduces the number of embryos used for the test. The MDT is determined by

the following formula:

MDT = ((no. dead at X hr) x (X hr) + (no. dead at Y hr) x (y hr) etc.)/total number
dead

Results:

The survival of the NDV-ChIFN-alpha and NDV-ChiFN-beta infected chick
embryos is improved in comparision with the NDV-GFP infected embryos.
The NDV-GFP infected embryonated eggs are losing signs of vitality
between 24h and 62h, leading to a MDT (Mean Death Time) of 50h. The
NDV-ChIFN-beta infected embryos are surviving up to 96h with a calculated
MDT of 69h. A comparable survival time with a MDT of 74h is measured in
the NDV-ChIFN-beta infected embryos. Most of the NDV-ChIFN-beta
infected embryos are dying between 48h and 96h. The sensitivity of the
assay is indicated by usage of the apathogenic or lentogenic strain LaSota.
Even embryonated eggs inocculated with the NDV LaSota strain are dying
between 62h to 115h with a calculated MDT of 85h. This experiments shows
that the MDT of the mesogenic NDV MTHG8 is shifted towards a lentogenic
NDV strain.
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Claims

A recombinant oncolytic RNA Newcastle Disease Virus comprising at
least one transgene coding for an avian cytokine, wherein the
recombinant oncolytic RNA Newcastle Disease Virus is obtainable from
a velogenic or mesogenic oncolytic RNA Newcastle Disease Virus.

The virus according to claim 1, comprising at least one further transgene
having therapeutic activity when expressed by a virus-infected tumor cell.

The virus according to claim 2, wherein the at least one further transgene
is partially allogene or syngene for the host.

The virus according to any of the claims 1 to 3, wherein the pathogenicity

of the virus is reduced for an avian species.

The virus of claim 4, wherein the pathogenicity of the virus is reduced for
an avian species with respect to the virus from which the recombinant
virus is obtainable.

The virus of claim 4 or 5, wherein the avian species is selected from

poultry.

The virus of any of the claims 4 to 6, wherein the avian species is

chicken.

The virus of any of the claims 1 to 7, which is an avian pathogen, in
particular a pathogen of poultry, more particular a pathogen of chicken.

The virus of any of the claims 1 to 8, obtainable from the mesogenic
strain MTH68.
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11.

12.

13.

14.

15.

16.

-55.
The virus of any of the claims 1 to 9, wherein the at least one further
transgene codes for a binding protein that has a therapeutic activity
when expressed by the virus-infected tumor cell.

The virus according to claim 10, wherein the binding protein is selected
from the following group consisting of a natural ligand, a genetically
modified ligand, a recombinant soluble domain of a natural receptor and
a modified version thereof, a peptide ligand, a polypeptide ligand, an
antibody molecule and fragments and derivatives thereof, and an
antibody-like molecule like an ankyrin-repeat protein and fragments and
derivatives thereof.

The virus according to claim 10 or 11, wherein the binding protein is of
mammalian, e.g. human, murine or closely related origin or a chimeric
protein.

The virus according to any of one the claims 10 to 12, wherein the
binding protein is a monomeric, dimeric, trimeric, tetrameric or multimeric
protein.

The virus according to any one of the claims 10 to 13, wherein the
binding protein is monospecific, bispecific or multispecific.

The virus according to any one of the claims 10 to 14, wherein the
binding protein is a fusion protein comprising at least one binding domain
and at least one heterologous domain.

The virus according to claim 15, wherein the binding protein is a fusion
protein comprising a toxin such as human RNAse (pseudomonas
exotoxin, Diphtheria toxin), or a fusion protein comprising an enzyme like
beta-glucuronidase, beta-galactosidase, beta-glucosidase,
carboxypeptidase, beta-lactamase, or a fusion protein comprising an
immune-stimulatory protein with cytokine activity like IL-2, IL-12, TNF-
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17.

18.

19.

20.

21.

b

alpha, IFN-beta or GM-CSF.

The virus according to any ohe of the claims 10 to 16, wherein the
binding protein is selected from the group constisting of blocking proteins
of autonomous active growth factor receptors (eg. EGFR, Met),
competitive binders for growth factors (antagonists), blocking proteins for
Rb-phosphorylation, blocking proteins for E2F-dependent transcription;
stabilizers for p53; antagonistic binders for antiapoptotic proteins (eg.
Bcl-2); antagonistic binders for cyclins; antagonistic binders for Ras
effectors (eg. GEFs); antagonistic binders for hypoxia induced proteins
(eg. HIF1a); inhibitors of transcription factors that interfere with
dimerization, DNA-binding or/fand cofactor binding (eg. Myc/Max);
Inducers of differentiation; Inhibitors of smad signalling/translocation;
inhibitors of cellular adhesion interactions (cadherins, integrins, eg. a581,
avB3); inhibitors of enzymes that degrade the extracellular matrix (eg.
MMPs); antagonistic binders for proangiogenic ligands (eg. soluble
VEGF-R); antagonistic binders to proangiogenic receptors; inhibitors of
scaffold complex formation (eg. KSR/Ras); inhibitors of translation
initiation (eg. elF4E, EIF2a); and inhibitors of mitotic kinases (eg. Plk-1).

The virus of any of the claims 1 to 9, wherein the at least one further
transgene codes for a prodrug-converting enzyme that has a therapeutic
activity when expressed by the virus-infected tumor cell.

The virus of any of the claims 1 to 9, wherein the at least one further
transgene codes for a protease that has a therapeutic activity when
expressed by the virus-infected tumor cell.

The virus of any of the preceding claims, wherein the at least one
transgene encoding an avian cytokine is selected from chicken

interferons.

The virus of claim 20, wherein the at least one transgene encoding an
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22.

23.

24,

25.

26.

27.

(X

avian cytokine is selected from chicken type | interferons.

The virus of any of the claims 5 to 21, wherein the pathogenicity
reduction is a capability of the virus to reduce bird cell lysis about 48h
after infection with MOI 0,01 measured by increasing cell viability,
whereby the cell viability is inceased to at least about 25% up to about
50% surviving cells, more preferably to at least about 50% up to about
75% surviving cells and most preferably to at least about 75% up to
100% surviving cells with respect to the virus from which the recombinant

virus is obtainable.

The virus of any of the claims 5 to 21, wherein the pathogenicity
reduction is a survival time prolongation of virus infected chicken
embryos in 11 day old embryonated eggs measured by mean death time
(MDT) determination, whereby the MDT is prolonged by at least about
15h up to about 20h, more preferably at least about 20h up to about 30h
and most preferably by more than 30h compared to the virus from which
the recombinant virus is obtainable.

The virus of any of the claims 1 to 23, wherein the oncolytic activity of the
virus for human tumor cells is essentially not reduced.

The virus of any of the claims 1 to 23, wherein the oncolytic activity of the
virus for human tumor cells measured by cell viability after 48h after
infection is not reduced by more than 50% compared to the virus from
which the recombinant virus is obtainable and more preferably is
essentially not reduced with respect to the virus from which the
recombinant virus is obtainable.

A nucleocapsid of a recombinant oncolytic RNA virus of any one of

claims 1-25.

A genome of a recombinant oncolytic RNA virus of any one of claims 1-
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29.

30.

31.

32.

33.

34.

- -58 -
25.

A DNA molecule encoding the genome and/or antigenome of a
recombinant oncolytic RNA virus of any one of the claims 1-25.

The DNA molecule of claim 27 operatively linked to a transcriptional

control sequence.

A cell comprising a recombinant oncolytic virus of any one of claims 1-
25, a virus genome of claims 27 or/and a DNA molecule of claim 28 or
29.

A pharmaceutical composition comprising a recombinant oncolytic virus
of any one of claims 1-25, a virus genome of claims 27 or/and a DNA
molecule of claim 28 or 29 as an active ingredient optionally together
with pharmaceutically acceptable carriers, diluents and/or adjuvants.

The pharmaceutical composition of claim 31 further comprising a
prodrug which can be converted into a therapeutically active compound
by the prodrug-converting enzyme encoded by the at least one further
transgene.

A method for treatment of a proliferative disease, comprising
administering in a pharmaceutically effective amount to a subject in need
thereof a recombinant oncolytic virus of any one of claims 1-25, a virus
genome of claim 27 or/fand a DNA molecule of claim 28 or 29.

The method of claim 33, comprising administering in a pharmaceutically

effective amount to a subject in need thereof

(i) a recombinant oncolytic virus of any one of claims 1-25, a virus
genome of claims 27 or/and a DNA molecule of claim 28 or 29
comprising at least one transgene encoding for a prodrug-converting
enzyme and
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(i) a prodrug suitable for treatment of the proliferative disease in
combination with the virus, which prodrug can be converted into a
pharmaceutically active compound by the prodrug-converting

enzyme of (i).
5
35. The method of any of the claims 33 to 34, wherein the subject is a
human patient.
36. A recombinant oncolytic RNA virus attenuated for poultry comprising a
10 nucleic acid comprising at least one transgene coding for a cytokine.

37. The virus of claim 36 which is attenuated for chicken.
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revigads en Sinliovice y Hovvath  (2000) . EL viruz A= la

enfermedad d= llewoast
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dz Alexand=r (1532). La cepa FV701 d=1 1DV se <2td dszarro-
llands <~ome un tratamients conktra el cfncer para glio-

C

Elastoma (Lorenc al., Z003). La cepa MTHE? de=l DV z2e

o

gy

10

ha uzads 2oms tratamients experimental ds 2ancer v 22 1o ha

~

afing (2033

Cary <t

)
)]
p

adniniztrads a humanozs Jdurante mias ds 20

14) .

(el
()

al., 20

En el trabajo de 3kojdl et &l. (2002) se dazscrilke Jue
en el rany: d=l 20% Az todas las linesas cslulares Jqus se
evaluarsn, hay un dsfectc en la vegpuesta de interferin que

feccidn oon el virme de estomatitis vesicular

(
o
H
l‘_u
l_l.
ja

21igw

(VaV) . 2e pusde asumir que un porcentaje gimdlar de lineas



a 1z infecciin oon

1}

celularesz tumorales ferin suaceptibls
NDV dekids a oue tanks 2l VAV coms ULV son miembiros del
crden MononsjJavirales. También 22 ha demcatrads que =1
mezanisms ds replicaciin selectiva de 1DV en lasz 2&€lulas

La

in

a2 en un  defecsks A la respussta Jde

les =3

18]

cumnor

i

interferdn celular contra <1 vivus (vEaze por ejemplo TS
20030044324) .

Loz paramizovivus oontiensen gencmas dz AR de cadzsna
gimple dz polaridad negativa gque tienen entre 15 y 19 kb de=
lengitud (tipo =alvaje) v log Jgenomas contienen entre 6y
10 genzs. La enveltura viral estd formada por las glicopro-
teinag de superficie y una parte de wembrana que desriva de
la 2£lula hufzped. Las glicoproteinazs dz superficie (F y HN
o H o 3) interviesnen en la entrada y salida d=l virus de la

célula huésped. La macleccipside estd dentrs de la envol-

1l
l_l
)

tura y <oontiense al genowa Jd= ARy la proteina d

=)
=

ﬂn

nuclescipeide (1IR), fosfoprorteinas (F) y proteinaz Jrand
(L) responsables Jde la transcripeidn y o tradacsiin intra-

czlular dzl virus. La proteina Jde 1a matviz (M) une 3 la

1%}

envoltura viral con la nucleocipaide. Ademds de estoz geans.
que oodifican proteinaszs estrucburales o2 Paramyoviridae

pusden contener Jgeneg “accesorios”’ qus pusden

w

n adiciconales interpusstas entre loa Jenss

que 2e menciocnaron antericrments. LId Jenses acIesorics aon



mayormente OFF cque £ Superponsn con la unidad de trans-
cripeiin dsl gen F. S2 pusd: consulbar una dzscripoiin
amplia de Pavawy:oviriidae en (Lambk, 2001).

El MOV 22 2l wmienkirc prototipico Azl géners Avulaviruas
en la familia Faramy=ovividas sue pertenscs al orden

El genoma 3viral ez un AR de cadena

m
w
H
d
iz

MonoIeJav
simplz de crientaciin negativa que oodifica geiz grandes
proteinas:  la proteina de la naclescapzide (FR), fosfo-
proteina (P), proteina de la watriz (M), proteina de fusidn
(F), proteina de hemaglutinina  (HM) vy la proteina poli-
mzraga (L). Por medic ds la wmaduracidin d=l AFNm de la
proteina P, 2e traducen una o dos proteinas adiciconales, (V
y W) .

n Alexander (1922)
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Loz NLWV 232 Cavac
y Lamb (2001).
Virus de la enfzrmedad de Newsastle oomo un patfgens de

Las cepaz A= NDV z2e clasifican segln au patogenicidad
en laz gallinaz como cepa2 velogéniczas (alta virulencia)
quz conducen a una infeocidn letal agada de las gallinaszs d=
todas laz edadssz, formzae aizladas wescginicas (virulencia
intermsdia) que golamente gon letales en Jallinas jivenss,
mzpas  lentoyénicas (no virulentas) qque 2e manifiestan en

una forma maderada o imperceptible de la enfermeldad. La
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clagifica~siin de las forwmas aisladaz de 1DV en velogénicas,

i

ogyénicaz o lentogénicaz est

[}

n=s

dezterminada por <1 tiempo

promedic de musrts (MDT) Jdzl embridin de gallina en hasvos

embricnadszg d= 2 Aiaz d: edad luegs de la inccoulaciin oon

la dogiz letal wminiwa e wmakta al

cnbridin, Tno de 1las

dAeterminantes Az la virulencia d=1 IIDV parece ger <l zitio

dz olivaje 4=l precurscy de la proteina F.

El primer hrote de DV 2e chaervd en el afic 1926 en

Mewzsastle-upon-Tyne, Injlaterra y en
han dssorito kres pancodticoz DV de

cién de la enfermedad.

Java, Ind-onezia. &e

sdz la primsraz aparvi-

El IV ez transwmitidse primarviamente por asrozoles o

grandesz gotas e Son

Durante =1 tx

inhaladas por

avegs gusceptibles.

nzouras Az la infecciin, nusvas particulas

viralez infeccicsaz ge dervamardn dsl tracto respirvatorio

infectads o gerin excretadas en las hecss. Cmn la ingestidn

rueden estableacer infecciones nusvas
dispersiin d=1l virus Az un ave a otro,

El LDV cons patdgens ds

)

Vs S

en Alexander (1997), Diz=ass

iy

Aesoribe con detalle

of Poultry.

Vacunacisn oontra la enfermedad Jd= Newcastle

El IV conatituyes una amenaa par

corral y la necesidad Jds una vactunaci

3 la <ria de aves d=

211 va 2¢ halkia =ata-

£
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klecide a comienzoz del 3ige pasado. Iyer y Dobeon reali

zarcon estudice en la Jd€cads de 1920 a:bre la atemaazidn de
cepas virulentaz ds IOV, ¢me condujeron al degarrolls de
alyunas cepas para vacuna ds 1DV nesoginicas. El degarrollao

1 estalklecimients de= las
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cepag lentogénicas para vacunas Hitchner Bl vy LafZota, Jque

m

ahora aon las vacunaa DV mis ubtilicadas. Otras =ztrategias

dz vacunacifn inzluyen el uso de vacunas contra MNDV inac-

=

tivadas (por ejeuplc por £ormalina, P-propislactona), admi-
nigtradaz junto con un adyuvante vehizsuls  (hidrdoids ds
aluminic, emulzidfn oleosa) .

La hiztoria y 2l =2tads real del dezarr:lls d: vaounas
contra 1DV ge explican con dstalle en Alexandsr  (1997)
Diszases of Poultry

La sijuiente Jgensracidén dz vacunas para uao veteri-

naric bazadsoz en MDV recombinantes  gensradss mediante

LA

[1L

tecnolagia genética inveraa 22 revisa en Husng =t al., (2002)

v laz vaunaz conkya 1DV resombdnantes ge descoviken en laas

En U8 $.639.479% El 3¢ dezcrikbe un virus de la enfer-
m=dad de lMewrasgtle (IDV) nubtanks oue expresa su proteina V
a un nivel reducids vy 2e uza para la vacunaciin des
enmbricnes antes d: la eclosidn.

U2 2004/0012035 relacicona zon un IOV recombinante

1]
W



mutants Jque 1o pusede expresar uan epitipe inmuncdoninante de
la nuzlecproteina (ITP) vy 23 adeouads zcoms una fepa de
vacuna marcadora.

En U3 2003/0224017 82 descrilkbe un sistema Jenétfico

invergs d=1 IIDV pars la producciin des una vazunza contra DV

=
th
U1

combinante. Este siztema permite la expresis

genes, por ejenplo de citogquinas de aves (IL-2 de pollo,

1

IL-4 Jde polls) del genoma de DV para Jenslal Cepas para
vacunas contra NDV.

EEF 1 200 187 2e velasriona oon uana cepa matants atenua-
Az d=l viruz de la enferwsdad de llewcastle adecuada para la
vacunaciin in ove ds egpecies de aves que comprendsn una
mutacién en las secusnzias genéticas que codifican las
glicoproteinas HN y/o F.

TE 2. 7153.373 ge velactiona con un process PAra JENSrar

un viruz infeccoicss de la enfermedad de Ilewcastle  (DV)

b

enteraments a partir de ADN: clonads d= longitud completa v
con el ueo d=: vatunas y ensayos de diagndsticc gensrados y
derivados dz=l proceso.

En Wl Z007/028421 ge dezcribe an métcdo para praducir
una cepa La Sota recomnbinants aternuadz de la enfermedad de
Mewoastles y 81 uss =n la preparaciin de uana vacuna para la
prevenciin de las enfermedadss causzadas por €1 virus de la

enfermedad dz MNewcastle (NDV).



WO 2000/0:57726  trata de  ADI:  pavra  elaborar  virus
atemados, infeccicsca de la enfermedad de lNewzastle (NDV) .
Dentro desl alcance des la invencidn hay vacunas ue Sompren-
den WDV atemados, infecciosos.

Paramizcoviirus recombinantes

EF-2-0702035% as relacicna oon wbantes dz21 virus a ARN

o

dz cadena negativa, no gejmentadss infeccicscs y manipu-
lados genfticamente, Jque comprendsn una inserciin y/o su-
prezifn en un marco  de lectura abierts,  una regiin
paeudagénica o una regién intergénica del genoma del virus.

WO 39/:6045 ze relaciona con virvus DV gendéticamente
modificados e 2e chibienen d: wmolécoculas de ADNe de lon-
gitud completa del genoma del virus.

WO 00/6273E8 ée ezlaciona oo un méEtods para tratar
tumores que comprends adninistrar un virus clonal de repli-

casidén competentes, gengille 3 interferin, por ejemplo NDV.

g

En WO 01/20585% (POT/U200/2611e) ae dezcribe un método
para tratar pacientes gque tiensn tumores oon paramizovirug
cnooliticos  recombinantes. E1 ftumcr 82 reduce ante  la
adninistrazifn 1= un virus Paramy:oviridae de rveplicaciin
ammpetents. 22 Jdezcorilken diferentes métodss Jue 32 pueden

para trakbar el Jenowma A=l virus mediante ingsenieria

o

Sa

]

ca 2on el akjeto de mejorar las prIpiedades onco-

ﬂ»\
I_, .

Jen
1

iticas.
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WO 03/008364 2e relaciona oon un VAV reccmbinante Jque
comprends un A0ids nusoleico que codifica una citogquina.

EE.TNT, 2004/0170407 22 relaciona con <l tratamients de
melanomas wediante la aduinistrzciin de un virus que no &3
un patdgeno humans comin.
Manipulacifn g=nftica des NDV

El 1IDV 22 pusds manipular gensticamente uzands la tec-
nologia de genética inversa coms 8e dsacrike por ejemplo an
EF-A-0702 025, For ejemplo, 22 fake Jque en la mizma 3e
hacen ocongtrusciones de 1DV reccubinantes oume comprendsn
Adcidzs nucleisoe adicionales que codifizan una fosfatasa
alcalina asecretada (Chao vy Pesters, 20032), proteina
flucrezcente verde (Engel-Herbeirt =t al., Z2003), proteina
VB2 del virus de la enfermedad infeozicga de: la hurasa

(Huang =t al., 2004), hemaylutinina 4= virus dz influsznca

(ITakaya <L al., 2001) vy <2lorvanfenissl acetil transferasa

(Huang =t al., 2001) (Frishnamavthy <t al., 2009). Minguno
de estos DV recombinantes ge ha congstruids para usar en 21
tratamients Az enfermedadez humanas. Loz ITDV recombinantes

gz hicieron para estudiar la vivologia bisica 1=l MDDV o

lentogénicaz Jde 1DV, Estas cepas no presentan propisdadss

cnooliticas significativas.
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Manipulacisdn £i de 1los virus

ﬂl\

=11

u

Log métodos para manipular gendgtizamente a los viruz a

AFIT 2on kien conocidos oo £ mencion® antericormente.

)

Ademiz, la manipulaczién genética de virus onocoliticog ae
reviza por ejemplc en B2ll et al. (2002). Los virus a APN

coms aJentes viroterapéuticog 8: resumen en Fassell (2002).

1

El contenidc de cualquiera d=s Log documentos 2e incorpora

iy
0
[17]

a la presente a nodo de referencia.
Citogquinas de aves
1li

ta=h et al.

g
D)}
1l
(i

Las citoquinas Jde aves 3¢ revizan en
(z0ul) . Se degeorikid un anilisiz genfmics de citooinas v

quimicauinaz de polls en aizer =t al. (2005).

SINTESIS DE L& INVENCION

Las cepasz onaoliticaz del DV 82 han estudiads desds

17}
L)}

principics dz la dEcada ds 1560 coms compusstis tera-
péutizoz de tumcrez. La mayoria de las cepas d: loz virua
ugadoszs en lasg terapdias de tumcresz onocoliticos pertensce a
la clase de viruz mezogénicos, que ge dezcriken como patd-
geno2 para las aves de corvral., Parva dssarrcllar un NDV
cncslitico comc una droga biol&gica antitumoral, a= deheria
reduziry el potencial de tomicidad awbiental esxistents, 2n

ezpecial la patogernicidad pava aves de corral. Sin embargo

m

los DV atenuades para aves de oorral Jdsben tensr la capa-

cidad -contimua de lizar c£lulas tumcrales y Jds cIngsrvar su
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potencial onoolitics. Las estrategias existentes para el

dzzarrolls de vacunaz no 22 pusdsn aplicar, poroque s2tan

gea por  aplicaciin de particulas virales completamente
inactivadaz o c2epaz de virue apatogénicas lentogénicas.
Amboz Eipos de vacuna ya no fe pusden replicar en las
cElulaz 2ancercgaz v postericrmente han perdid:s el poten-
cial para lisar 2&lulas tumorales.

En la presents invenzidn, la atenuaciin d=1l NDV para
laz avez de corral sin Adisminuir la actividad onoclitica

Azl viruz gz pusde lograr oon la ayuda de la tecncologia

b

3]

Jenética inversga. Loz 1DV recombinantes atenuadsz g2 Crean
ot inserciin ds tranzgenss e oodifican citogmuinaz, en
partizular citoquinas antivirvales o inmuncestimilantes.

Aln wia la vatuna contra el 1DV ns 22 adecuada para
dichs enfoque porcue el objetive d: una vaouna s inducir
una fuerte respussta inmune con una inmunidad duradera para

proteger al animal sontra una infesoidin secundzria. En la

inventién, la atenuacifin dezcrita A=l DV tiene

1Y

present
por chjets permitir que un animal zontrols la infeosoidn
primaria (indszeada) y por ends disminuir la  tociicidad
ambizntal = incrementar la s=guridad del virus ocuands 32

aplica en una terapia d= una enfermadad proliferativa.

El ckjets dz la presents invensidén ez la lizgis de
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cé€lulas tumorales por un virus onsolitico. Tna indizzeiin
para un enfoque con virus oneslicioos tal es 1l Lerapia de
cidncer en humanos. Por <l contrarico, una vacsuna d=1l NDV
para avez de corral divulgada en T2 2002/0224017 22 aplica
a animales y por ello pertensce al zamps Asl cuidad:s de la
salud en animales.

For consiguiente, un ohjsts Az la presents invenczidn
2 un virus a AR onosliticoo recombinante de la enfermedad
de lewcaztles que omprends al wencs un transgesn que aodi-

fica una citoquina de aves, =n Jdonde dichs viruzs a ARN

fit

cnaclitios reconbinante de la enfermedad de lNewzastle =2
pusde clhtensr a pavtir ds un virus a AFIT ds la enfermsdad
de Newcastls oncolitioo velogénico o mesogénico.

El virus de la presgentse invencidn pusedes comprender al
menss un tranzgen adicional e presenta actividad tera-
péutica cuands 23 exprezado en una c&luls tumoral infectada

con virus.

Dich: al mence un transgen adicicnal es parzialmente

En otro aspects de la presente invencifn, =1 virus dz
' puede 2er un virus atenuad?

El términcs "atenuzcidén" o "atenmuads” incluye la reducs-
cifn de la patogenicidad del virus de una ezpecie ds ave v

reduccifn de patogenicidad en un sistema de sngays iold-
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Jica que ez predictive para dicha ezpecie de ave (véase =1
Ejemplo 5).

Un aspects adicicnal de la presente invencién . ez un
virua =z AFIT atenuads cnzolitico recombinante para aves de
corral que conprands un Acido maclesico e comprends al
mencs un tranggen gque oodifica una citoguinz. En parti-
cular, <1 viruz ez atenuad:s para pollos. EL "transgsn Jque
codifica una citogquina" es en parcicular "un Lransgjen ue
codifica una citogquina ds avea" gque sSe descrike en la
presente.

ademis, la invenciin sz relacicona con la nucleccipside

U

A=l virus recombinante de la presente invenciin que oom-
prends un AR vival oque forma un couplejo con las proteinas
dz la capgide. Ademisz, la invencidn sz relaciona oon un ARN
que ez =l AFN Jdel virus d: la presente  invenciin., La
invenzifn también se relazicona con un APN couplemsntario
del BPIT A=l viruz de la presfente invenciin.

20n wis, la invencién se relaciona oon o uan ADM,  pox
ejempls  un  ADIL:,  oue  codifica al ARIT de la  presente
invencién y/o un ADN complementzaric Ael ARIT de la presente

2, la invencién z2e relacsiona 2on 1la

ALY

invenziéin., Adn m
prevencifn o 21 tratamiento de enfermsdadsz bumoralses, cin-
cer o/y enferuwedades proliferstivas.

El AFIT o/y el A0 d= la presente invenciin ge pusds
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En la prezente invenciin, la zitoemina oodificada por

)]

=

el tranzgen que 82 describe en la presente pusdes

secretada de una ¢flula de ave infectada por <l viraz dz la

pregsente invencifn y, despugs de unirse a fu receptor de
interferin apropiade sobre la célula veoina, puedes inducir
un. ez2tads antiviral en la cflula portadzra del receptor.

For 2llc se pusde inhikir, sl mencs parcialmente, la repli-

D

caciin A=l virus de la presente invensidn en la c£lula 4

)
il

ave egtimulada oon interferin, La z2imilituwd entre 1

B
=
(w3
h
~
I=h
h
=

snez Jde tips I de polls y loe interferconss de tipo
I de mamiferc ez muy baja (<28% de identidad a nivel de
amincacidoz)  (Staesheli =t al., 200l1l) . Por eskta racin una
mitoomiina que exhilba dichs efects antivival en una 22lula
dz ave no musatra una actividad esencialmente khicligica =en
una <&luls humana y pricticamente no tendrid influsncia
gobre la replicaciin del viruz en cflulag tumcrales huma-
naz. Atn wia, no 3¢ edpera =rencizalmente que existan efec-
tos adversocs Jdzbidos a estas citogqmuinzsg en =1 crganismo
humano.

La expresidén dsl transgen que oodifica una citodmina

descrita en la presente zonduze a una patsgenizcidad redu-
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mznor toxicidad amkiental. La actividad del transgen que
codifica una  citoguina deacrita en la presente pricti-
camente 1o tiens efectos perjudiziales sobre el =fecto
terapfution del virs.

Degoripeidén detallads de las rvealicacicones preferidas:

Virus

La invencién ze relaciona en general 2on virus a ARN,

ah
)]

W
hl:l
o
—
L
1t

preferentemente virus calzna negativa, wm
prefzrentemente virnzg de un tipo tal cque tienen propiedadzs
cncesliticas vy oque 2o pusden  tratar mediante  ingenierisa

tica. Dichos virus aon:

(In

J=n

- paramixovirusg, preferentemnents Virus de la
Enfeirmedad de llewcastle (IDV), virue Jdz la rubecla, virus
de paperas, virus Sendai;

1 wiruz de 1la

w

- ortomizovirus, preferentamants
influenza;

- rabdovirus, preferentensnte =l virus Az =stomatitis
vesicular.

Sz preficre que el virus de la presente invenziin sea
un patdgens ds aves, en particular un patdgens de aves de

corral, mis particoularmente un patigenc de pollos.

\1]

Tamkién 2e prefiere que &l virus de 1la present
invencidn geza un virus a AP de zadena negativa., E1 virus a

2RIT recoubinante A= la presents  invencidén pusds 2er un
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paramizoviriz, preferentewmente un virus ds la enfermedad ds
Mewsaatle (IIDV) . E1 DV pusds 82r una cepa mesaJénica o

velogénica srefisy

g
g

1 IV gea un DV mezogénico

it

L)}
i
L}

O

El virus Jd= la present

17}

invencidfn se pueds olktener =

gl

partir Jde un virus =z APIT Jde la enfermedad des lMewzaztle

cncolitics velogénico o mesogénics, en partizular dz la

El viruz de la prezente invenciéin ez preferentamente

El virug de la presente invencién pusden presentar una
patogenicidad reducida para una ezpecie ds ave, en parti-
cular con rezpects al virus A=l oual se puedes obtensr =1
virus recombinante.

Se prefiere que en 21 virug de la presente invencidn,
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para reducir la lisgisz 4= 2&lulas d= ave 49 hs aprocii-
madaments dezpugz de la infecciin con un valor Jds MOI d=

, 01 medids  incrementand:s la ialilidad celunlar, oo 1o
cual la viabilidad celulsr =3 incrementads-en al menocz un

28%  aprowimadaments (tal coms al  mencs  entre aproii-

]

v

madamente 285% hasta apromimadamente 50%) de rElulas aobire-

vivientes ntemente hasta al menos  aproxima-

ﬂ' 1
=
I
in
il
=
it
I=h
1]
L]
W

dam=nte 0% (tal coms 3l menoc: entre aprodimadamnsente S0 %

hasta aprosimzadamente 78%) ds cé€lulas sobrevivientes v con
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may-r preferenciz hasta al mencs un 78%  aprocimadamente
(tal como 2l mencz entre 7%% hasta 100% aproximadaments) de
células sohrevivientes con respects al virus a partir del

cual ze puede chbtensr el virus recoubinante.

También ze prefiere gque en 2l virue ds la pregente
invencidn, la reducciin d=s la patogenicidad sea una pro-
lengacién del tiewpo de sobrevida de los embriones de pollo

ad-ms ~on viruz en buevos ecnbrionados de 11 dias de

rr
@

infec
vida medids por determinacidn dsl tiemps promedic dz muerte
(MDT), con 1o cual el MDT =g prolongzds en al mencs 15 ha
aproximadamentes (£al 2ome, al wencs entre 15 hs hasta 20 hs

rentementes Az al wencs 20 hs

g

aprozimadansnte), mas pref

('l]
1)
b}
=
1]

aprosimadamsnte  (£al come al wenos entire 20 ha hast
aprocimalamente y mids preferentements en miz de 20 has en
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humanas practicamente no se reduce.
Se prefizre oque en el virus de la presente invenciin,
la =actividad onoclitica del virus  para laz 2£lulas

2

i

tuncrales hunanas wmedida con 1a viabilidad celunlar despu

e
g

d= 4¢ la infeacifnn no 82 reduczca en mas d= un 50%

ot
=
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jun
1t

comparacifn con el virus a parcir del cual ze pusds ohtisner
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el virus recombinante y mas
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ezencsialmente 2on regpecto al virus a partir A=l cual ze
paede obtener el virus recombinante.
Citoquinas

La citoquina oodificada por dichs al wmencz un transgen
indicads en la prezente pusds ser cualquier citagquina. En

particular, la citoouina pusde ser una citogquina capac de

cinhikir al mencs parcialmente la replicaciin del vimme en

unz 2£lnla de ave, en partioular en cflulas ds aves d=

corral, mis partimmlarmente en cé€lulas de pollo. Se pre-

fiere cqus la veplicaciin dsl virus sea inhikida ds manera
ezencialmente completa.

La <itoquina pusds zer una citogquina e no tiens
practicamente zctividad bioligica en un mamifers, en parti-
-ular en un 2y humans. En este contexts, la "actividad
bizlégica" z2e refiere en partizsular a la capzactidad dz una
citocuina para inhilkir al mencs parcialments la veplicaciin
del virus, =n partiocular lz replicaciin de un virus d= la

presente  invenciin., La  "actividad kicligica" tambiin se

reficre a cualquier otra actividad que pueda exhibir una
citogquina en una cé€lula que no 23 d: mamifers o/y en un
animal que no es un mamifero.

La citoquinag pusde ser una citoguina capas Az inhibir

al mencz parcialmente la replicacidén del virus en un ave,
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en particular en ave particularmente  2n
polls, v pricticamente no tiene actividad kicligica en uan
mamifero, en particular en un 32r humano.

La citoquina ge pusds 2eleccionar entire citofquinag de
aves, en partioular de citoquinas de aves de corral, wmas
particulsarmente de citoquinasz de pollo

La citogquina se pusde selecoicnar entre interferones
en particoular =entres inkerfercnes s ave, wda pavtioular-
mznte entre interferonez de pollo, wmaz  partioularmente
entre interferones des tips I de pollo.

El interferdin pusede z2er heta-interferdén o un mismbra
de la familia d= alfa-interferones.

En una realizaciin preferida, <1 virus a AFMN onooli-
tico recombinantse ez un DV pie sonprend:s un £2oids nucleico
que comprends un transgen que oodifica un alfa-interferdn
de pollo o/y un heta-interferin des pollo.

Transgenes
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El transjen camnkbexts d=l Jenoma NDV
coms Acidss nucleicos adicionales gque 2e introducen en 21

genoma viral. Loz Acidoz mucleicos =e puedsn gelescionar

entre diferentez fuentes genfumiczs (por ejenpls <1 Jenoma

=
10}

d= MDV, d= una olasge de vivag diferents, de fuentes pro-
cariotaz o eucarictasz, ds especiss de mamifero o Jue noi fon

de mamifers). También ze pusden fusionar transgenss de dos
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Por =ztba razén,

inicic y

cia transgiEnica Jdcheris
terminacifn de la traduacoisn.,

El virua onoolitios

cifén pueds comprendesyr

mencg un transgen adicional

diente entre transgenss

encimas ~convertidoras d

e

Dicho al wenoe

rentemesnte una  proteing

terapéutica ouands es
infectada con virus.

En obtra realizaciin
transgen
prodrogas Jque  presenta
exprezada

-ealizas

)
.:l.

recombinante de

un Acido

que
prodrogas y o prot
un Lrans3gen

A=

adicicnal oodifics
actividad  terapéutica
l1a 2élula tumcral infe
ién preferida,

zional oodifica ana prateasga Jque pressnta

la inven-

micleico que 2odifica al

zlea

1]

imnads de manera indepen-

2odifica proteinas de unidn,

2aASAaAs.

adicional oodifica prefe-

uniin  que  tiene actividal

la 2&lula tumoral

Aizhie al mencs un

o
i

una  entima convertidora

~ande

1]
5]

tada oon virus.

Adiche al mencs
acti-

-

zxpregdada por la c£€lula tumoral



infectada con virus.
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otra wanera, un “tranagen" o "al

menod un tranggen"  gegin Se utiliza en la presgente =22

reficre a un trainsgsn gque codifica una citoguina Az avez, o

dichs a2l mences

rEgen adicional preaenta

actividad

terapéutica  cuands ez expresada por una 2€lula tumoral

infectada con viruz, - una coubkinaciin de 1o mizmoz. Ezta

definiciin 4= “"transgen" 2e apliza

posiziin y =1 nimers de=
viruz, segJin ge descrilbe
otra manera.

El wvirus a 2F11, el
yv/o moléculz de ADIT ds

prender al transgen Jue

puzdes ubicar dzntro d: un cazste de transcripeiin como

describ nte.
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n la pre:
El virus oncolitics
ciin pueds comprendesy al

onatrs o al mensa 2inoo

particular =n la

b
=
=

tranggensa Jdzntro del genoma del

e11 la presente, 21 no 22 indica de

Jenoma, antigenoma, nacleccipeids

la prezente invencoiin pasden oom-

gz descrike en la presente que 22
e

reconbinante de la pressnte inven-

Ao, al wence Ltres, al wmenoss

ey

=
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40idsa macleicss, 2ada uno ds las

cualzg comprends un transgen e s8¢ dszssribe en la pre-

sente. Bl virus oneocliticos recombinante de la presente

invensifn pusds comprendsr coms waArins cinos dcidos nuclei-

~aoa, -2ada uno d= los ou

en la presente. En pa

alez couprends un tranagen dezorito

cular, <1 viruz onoolitico recd-
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Linante: Jd= la prezente invenciin conmprends uns, dos, tres,
cuatrs o 2incs &cidoe nusoleicos, Ccada uns de log cualeas
comprends un tranzgen Jdezoritc en la presente. £1 2l virus
rec-mbinante de la presente invencidfn oomprends al wmenos

dsz tranagensz, 1l mismae pusden ser idénticos o dife-

1))

rentes.
El Acids nucleico gque comprende dichs al mencs un

transjJen 2e¢ pusds ubicar en ouslguier posiciin entre los

marczs de lectura Jde los genes viralezs. En particular, el

]

17}
\1]

Acido nucleico e comprendes dicho al menos un Cranagen
pu=sde ukicar &' con respects al gen 1T, entre el Jgen My =1

l gen P yv =1 3gen M, entyre 2l g2n M y =1 Jen

w
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F, entre ¢l gen F y &l Jen HII, entrz <1 gen HII v 21 gzn L

qus el Aczido
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nicleico 2e ubique en a posiciin mas &', tal como S'ooon

stcs al gen 1T, entre =1 gen U0y <1 Jgen P oo/y entre el

ﬂ'

resp
gen P y =21 g2n M, ya que dicha ukizaziin conduse a una
erpresidin mzjorada en comparacifin con una ubicaciin mas 2.

Freferentemente, <l virus de la presente  inven2iin

exhike una infeooidn gelectiva A=l tumcr Jque 2onducs a2 una

exprezifn  zelectiva del  tumor  por =l bransysn as 82

rusde  comprandsr en total hasta cinz: transgenss, hasta
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cuatrs transgenss o hasta tres transgjenss.

En la presente invencidn, <1 transgsn gque codifica una
citzquina de aves o diche al wenss un transgen adicicnal
que prezenta actividad tevapéutbica ouando ez expresads por

una <é€lula tumcorzl infectada ocon viruz, - una sombinacién

()

2 log mismoz, =3 preferentemcente heterdlogsn oon respesto
al virua a AFRIT cnoolitico aschre el cual sge bhasa 1 vims a

ARIT rezombinante 4z la pressnts invenciin., El1  término

Tit

o2

il

H.

dogo”,  tzl ooms s utiliza en la preaente,

refiere al gen coaplseto o & una parte Azl mizms, pae pusde

ger la rejifn zsodifizante del gen o una parte de la miswa.

%)

El &cid: micleico heterdloge  pusde 2er un Acid

nucleico artificial o 22 pueds chtencer de fuentes naturales

47}

< por recombinacidn de al menos doz dcidoz nmacleios

I
WD
)]

geleacicnadoz entre Acidos micleicos chtenidos de fusn
naturales v/ de  Acidoz muzleicos artificizales.  Las
“fuentez naturalez” incluyen a animales tales comd mami-
fercz, plantas, hongos vy microorganismes tales coms Lao-
terias, protosoarics y virus, e pueden zer diferentes Je
loa virus onooliticos a APIT de la pressntes invenzsidn.

El tranajen tambifn pnsde 20dificar una proteina de
fusidn.

En otra rvealiczaciin ds la presents  invenciin, el

tranagjen que oodifica una citoquina de aves y dicho al
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Y
mencz un branagen adicional gque presenta actividad tera-
péutica  cuands e erpresada por una célula tumoral
infectada con viruz pusds estar ubicads 22bre al mencs A3
unidadss de transcripoiin separadas.

Tambigén 2= pusede tranzcribir al mencs una unidad de=
transcripoisn que comprende al 40ids nucleicos gque conprends
dicho al mense un tranagen e aodifica una citogquina da

wves en una 2&lula cumcral coms 22 descoribe en la presente,

01

Azimizms, =e pusds transcribir al mence una unidad de

trang cripsidén que comprends al Acido nucleico que comprends

diche al mensg un 2egundc tranggen que pregenta astividad

b

terapiutica ouando es exprs

17}
o

o por an tumcl infectads por

viruz =n una <£lula de=

a

ve geJgin g2 Jdescrike en  la
presente.
Sz pusden traunscribir al mencs dos unidades de tranas-

cripcidin geparadas, cada una de las cualea 22 pueds trans-

,u

luls tunoral como 22 dezorike en la pre-

A

crikbir en una 2

)]

ente vy en una <Elula de ave s2egin 2e dsacribke en la
presente,

En una realizacién preferida alternativa, Jdicho al
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menas un transgen gque oodifica una citoquina ves Yy
dishz al mensz un tranagen adicional que tiens actividad

terapéutica cuands sz expregada por una célula tumoral
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infectada ocon virus ge bw una ~Elula tunoral coma
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g2 degcorike en ls pregente vy en una c£lula Jde ave z23in 32

describe en la presente.

En =1 virus a ARl cncolitioos recombinante de la pre-

gente invencifn, Jdiche al wmenog un transggen adicional que
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nta actividad tervapéutiza cuand: es expresada por una
c&lula tumoral infectada con viris pueds ondificar una

proteina de unidn.
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For =112, un okj=to de la present
composgicién farmacéutica qque conprends un virus onzolitico
recombinante de la preszente invencifn, un genomza del virus

de la presfente invensidén, un antigenoma dsl virus de la

1t}

presgente invenciin y/o una wmolécula 1= 20T Jde la prezente
invensifin coms un ingrediente activeo opcicnalmente junto
con vehioculos, diluyentes y/o adyuvantss aceptables para
ngs farmacéntios, donde Adichs virus, jenoma, antigenona y/o
molézula de ADIT dsl virus comprende al menos un Lransiyen
adicional gque prefenta actividad terapéutica cuands 23
expresada por una oélula tuwmcral infectada con virus que

codifica una proteina de undd

Lag proteinas Jde unidn son prateinas Jque, cuands fe
expresan <n una <£lula blanco, son capzces de unirze a un

lula wvecina.

Tn

\

compeonente  ds dicha  c£lula y/o de una 2

Fraeferentenente, laz proteinaz de uniin aon proteinas gque
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Se unsn a componentes intracelulares.

En una r=alizacifin preferida, la proteina de unidn se

i
il
]_l
il

zcciona del giguiente grmpo Jue 2ons iste de un liganda
natural, un ligand: wmodificads Jenfticamsnte, un Jdominio
recombinante soluble de un receptor natural y ouna versidn
modificada 42l wiswmo, un ligandoe peptidico, un ligando
polipept

Tdizz, unza moliEoula de anticusrpoe vy fragmentos oy

Aerivadao

m
Q‘,
g
I__I
)

misma, y una molé€oula tips anticuserps como

una proteina de repeticiin de angquirina y fragmentos  y

derivados de la misma.

‘nn incompleta de marcos de trabajs de uniin

dz gran afinidad se puede consultar en Ladner y Ley (Z001).
Lag proteinas de uanidn que ¢ Jd=acrilkderon en la pre-

gente pusden s2r de origen humans, wmurins o eatrechamsnte

relacionadss, o 2ea una proteina gue pusds fer una proteina

iez diferentes,

i

de fusidn que comprends secusncias de eape
por =jemplo humanc vy ratdn.

Lag molézculaz de: unidn recombinantes ue 2e lasan =n
la desgcripeidén antericr pusden ser monoméricasz, diméricas,

trimdricas, tetranéricas o miltiméricas. Lasg molérulazs de
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unién  recombinant
pusien ser monoespecificas, biespecificas o maltisapeci-
ficas.

Laz proteinas Az unidén preferidas se gseleacionan entre
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o oun péEptido. Tn ligando
madificads genécicamente pueds zer un anilogs dz un factor
Az crecimiento o un péptido de ocrigen natural.

Loz dominics aclubles recombinantes de un receptor
natural - verzionss modificadas A1 mismo e ge deascriben
en la prezsnte, son dmminics solubles extracelularez ds un
receptor de la superficis celulsr /o fragwentsos d=1 niszwo
que 2e expresan en forma recombinante, uan dominic zoluble
extracelular Jde una moléoula de adhesién celular y/>» frag-
mentoz dsl miswe que 2 expregan en forma vezombinante,

Las mzléculzaz de anticuerpo mencionadas antericrmente
pusden 2er anticusrpos wmonoclonalsz de inmanoglokalina de
cualquier especificidad & isckips oonocido, fragmentos de
log mismos y/2 fraguentos ds 1os wmismos  fusionados zon

=

0]

proteinas efectoras. Las woléoulas de anticusrps pusedsen
quim€ricaz, humanizadas o anticusrpos humanoss. Log frag-
mentos de anticuerpa contienen a2l menczd un dominic de unidén
a antigeno Jde un anticuerps. Loz fragmentos de anticusrpos

gz han degcrite amplianents en la literatura (revisados,

por ejempls, en Allen (2002), incorporada = a

g
=

la pressnt

mods de referencia) . Loz sjemplos preferidos son loz fra
F

ah

g’-
b,

0
|

mentoz A v de zadens gimple, los fraguentoz  de



29

\

iones con dominics suprimidze denominados

Vel
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minicuerpcs, vy otraz porciones immuncactivas, fragmentos,
gegquentos vy ookbras sstructuras Jde antiousrpo mis pequeflags o

4z Jrandeg en donds lasz mizmaz pogeen propisdades  de

=
fin

direcocionanients <o actividad immanolégica estimulante o
inhibidcra  suficiente como  para  ome sean de utilidad
terapfutica en los wmitodos: de la presente invenzidn.

Dichos anticusypoz pusden derivar Jde experimentos de
clonacidn d= hibridomas medisnte ¢l uss de ratones trans-
gé€nicos o de selecciones de expresidn en fagos, aslecciines
de expreziin en rvibosomas o eramen des filtros con oolonias
de biklictecas de anticuerpos e contiensn secuencias de

ad

-,u
SU

antiouerpos humanoss o metodslogias relac

Lag proteinaz A= uniin oon propiedades similares a
anticuerpoz, Jque Se descorilken en la prezents, pusden ser
proteinas o dmminiczs de laz mismas modificadss gendética-
mente, en donds une o nids bucles peptidicos se randomizan
al nivel de suz amincdcidos de manzsra tal que g pusden
znriquacer en moléznlas de unifin de gran afinidad oon
eapecificidad alta contra cualqmier antigenc a pavtir de

Liklictec Az dichas woléculag mediante  expreziin en

UI

fagos, expreszidin en rilbo2omas, examen con filtroas des colo-
niaz o metodologias relacionadas. Las proteinas seleccios-

nadzz hakitualmente tienen una Jran estabilidad térmica y
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temas Jde expresiin

U)

termadinfwica y se expresan hien en 31
racombinantes talez coms 3istemas de expresiin en E. ooli,
levadura, inzectoz y mamiferos. Lo ejemplos de Adichas
proteinas de unidn con propisdades similares a antionerpo
conprenden lag proteinas de repeticicnes de angquirina cono
lag que 2z degcoriken en Einz et al. (2004), las lipaooalinas
coms  laz que 22 describen en Skerva  (Z000), laz Jama-
criztalinas com> las gque 2= d=scriken en DEL1SS 32 628,64, el
andamniaje de la proteina 2 wodificada (affikodissz) como el
que 22 desorile en Hogbom =t al. (2003), o Mord et al.

(zoaa), o

i

1 andamiajes proteics Az fikvonectina y o otros

Laz mcléculaz similares a antiounerpos pusden ser moléculas

monomErizas o repetitivas ya sean construidas como molécu-

Tig

lag d= zadena zinple o coms moléculas de cadens miltiple,
en dende la wolécula gimilar al anticusrpe pofes propie-
dadez de direccicnamients o de actividad inmunoldgica =sti-
mulante o inhibidora zuficients, de mods que sean d= uti-

nte invencién,

lidad terspéutica en loz métados A

g

la pres

]

Otro objeto ds la presente invenciin ez un mEtods de
tratamients d= una enfernedad proliferativa, en particular
una enfermedad hiperproliferaciva, tal come un tumor 2

Nk

g

an

Ik r, que comprendes adminiztrar una cantidad efizac para
uzs farmacéutbico a un sujetos que 1o necesita de: un viruas

cneolitcizs recombdnante de la presente invenoidn, un Jenoma
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dzl viruz de la pregente invencidn, un antigenomz d=l virs

apT A= la

g

de la pressente invencifn y/o una molécula 4

present Snoque comprende 2l wenos un transJyen adi-
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cional ¢que pregenta acktividad terapéutica cuando es expre-
gads por una c&lula tumcral infectads con virus gque codi-

ente,

m
W

fix

oy

una proteina de unidn descrita en la pre

M>l&éculas d= unifn ocon funcicones adicionaless

in

La proteina de unidn puede 32r una proteina de fuzidn
e comprends al menos un dominio de unidn, por ejemplo de
un anticuerps, vy al menos un dominic heterilogo. Bl Lérmino
‘heterédlogs” tiene =1 zignificads que a2 2xpuss precedsn-
temente an <1l contexts de Jgenes heterdlogos.

Laz proteinas de unidn cque 22 describieron previaments

[}

L)

permiten administrar una carga Gtil en un sitic especific
Az la enfermsedad (por ejenpls un tumcr) 2oms 81 fusra un
intracusrps o Jows una piobteina Jde unidin disponible extra-
celularmente. La 2arga Atil administrads pueds ser un domi-
nic heterilogys, por ejemplo una toxina tal coms la ARMNaza
humana (De Lovenoo et al., 2004) (Sews =t al., 1297)
endotoxing . de Pzeudomonas (Chandhar, et al., 1529)
(Freiftman vy Fastan, 155%) (Batra <kt al., 1532) , tozina de
la difteria (reitman et al., 1252) (Chaudhavry =& al.,

18

'i)

0) (Batra =t al., 1231), o una encima tal 2oy heta-

to

galactogidasa, keta-glucuronidazs (Roffler =t al., 1221)
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(Wangy =t al., 15570) (Bozzlet et al., 1aa2), kéta—
Jluzosidasa (Fowlinaon-Euasa
(Antomiw ek zal., 1230), (Bajyshaws <t al., 1932), Leta-
lactamasa con eficacia terapfutica, o wana proteina estimu-
lante dAel sziztewa inmine con actividad Jde citogquinag tal
coms IL-2, IL-12, TUF-alfa, IFl-heta o GM-CSF (véass, pov
ejemplo, =1 resumen de A2llen (2002).

En otrs ejempls lag proteinas A= unidn que 32 deseori-
Lieron previamente tienen <llaz  wmiswmas wuna  <=ficacia
antagonista o agonistca oue ez de utilidad terapéutica. Los
zjemploz de noléculaz de unidén  antagonistas/blogqueantes
ins~luyen al anticuerpe inhibideor de VEGF Avastina (Ferrara
et al., 2004), =1 anticuerpos bloqueante Azl rereptor
HEFZ/nzu Hevceptina (Iloonbery vy Bens, 2000) o el antioerpo
blocqueants Az receptor Jds EGF Erbiditus: (Hevhst y Langer
2002) . Las proteinas de unidin agonistas pusden s32r pro-

teinas Jdse uniin que  inducen, nor ejemplo, apoptosis

T

(Gecrgalia et al., 200%) o que tienen actividad reguladora

om

gobie 2l ADIT, AR o proteinas (por =jempls  inducen la
transcripeidn,  eatalbilizan proteinaz). En una revisgidn
(Bdamz vy Weiner, 2008) ase dzgoriben diferentss anticusrpos

preden inosrporar en un virus

g

terapéuticos e tamkién 2
onoolitico

Enzimas convertidoraz dz prodrogas
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En = virus a AR onoolitics  recombinants de la

1, Jdizhs al wmenoss un transgen adicional
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enta actividad terapéutica cuandn ez expresada por

e
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una <é€lula tumoral infectada con virus pusde codifizar una
encims convertidora de prodrogas.

Ma prodragza <2 an dsvivads o un precurscsr A2 un
compueshto ters léttlbqne'fe activo, que e puasds zonvertir
entimiticamente en =1 conpuesto activo. Las enctimas convel-

tidoras de prodrogas son entimas capactes de convertir una

t
g
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prodraga en la dvoga terapéuticamnen
For ells, un okjetc As la pregente invenciin ez una
compogiciin farmacEutica e comprends un virus onoolitico
recombinante Jdz la presgente invencidn, un genoma del virus
dz la presente invenciin, un antigenoma 42l vimas de la
prezente invencifn y/o una mnolécula d: ADIT de la prezenkte
invencifn coms un ingrediente activ: opoisnalmente junto
con vehiculogz, diluyentes y/o adyuvantes aceptables para
neo farmaciucics, donde dicho virus, genowa, antigenoma y/o
moléoula de ADIT del viiue comprends al mencg un Lransgsn

adizional que presenta actividad terapfutica cuandn a3

(Ti

mprezada por una cflula tumcral infectada 2on virus que
2di

fiza una encima convertidora de pradrogas.

G

La ocompesicidin farmacéutica pusds comprendzsr ademis

unz  prodroga e e pusds convertir en un compuesto
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terapéuticanente activo por medio de la enzima convertidora
de prodrogas codificada por 21 virvus, 21 genom:, =1 anti-
gencza y/o una molésula de ADIT d=2l virus., La composicidn
farmacéutizca pueds ger apropiada para tratar v/o mejorar un
trastorne proliferativao.

La prodroga pusds formularse en una oomposisiin Gnica

inven-

11]

con 2l virng ocneoclitico recombinante ds la presgent

cifn, un genoma viral de la presente invencifn, un anti-

]

gencma viral de la prezente invencidn y/co una molécula de
ADIT de la presente invenciin come ingrediente active, o g2
pusds formular en una composicidn distinta a la formulaciin

Azl virus cncolitico,

151

i el wviruz a AR cncolitics recombinante de la pre-

117]

ente invencidn codifica una encina convertidorz ds prodro-
gzaz, <l virua ocnoolitioo de la presgente invenciin causi una
n selectiva Jdz la encima convertidora de prodrigas
en una £lula blanzo infectada con virug (en partioular una

célula tumcrzal) oo halkdcualmenkte no expresga, o no 1o hace

i

en forma suficiente, la encima convertidora de prodrogas.
Por consiguiente, Adurante =1 tratamizsnto de un aujeto jJue
le necesita, la prodriga ge convierts especificanente en 21
compuests  farmacéuntizs aztive en una 2cE€lula hlanos,  en
partioular en una €lula tumoral, pers pusde ezencialmente

no convertivse en 2l compussto terapéuticamente activo en



una ~£lula no blanco, en partioular en uana c&lulz zana del
sujets a Ltyatar. De esta £oruwza, los efectos oolaterales no
dezeadoz A2l aonpussto berapdukicaments astive a: reduce
en comparaciin con el tratamient:s cmn el compussts berapéu-
ticamsnte activo sola.

En =1 contexts de la presents invencidn, la prodroga
ruzds ger un Jdevivads o oun precursor e an Ccompuesto

tervapéuticamente active adecuads para tratar y/o aliviar un

ot

rastorns  proliferative,  tunor o/y c&ncer, dmnde  dicha
prodrogya pusde ger convertida por una enzima convertidora
dz prodroegas. La prodroga pueds 2er un compuests conocido

por un  egpecialista en la kécnics. Los  derivadoz y/o

fu

precurssres son  conocidos por los  especialistas en la

Sz prefiere que la prodroga esencialments sea farma-
céuticamente activa y/o no téxica.

Loz ej=aplos Jde encimas convertidoras de prodrogas de
la presente invencidn conprendsn beta-Jglusuronidasa, hbeta-
galactogidasa, hketa-gluccsidass, carkoxipeptidasza, beta-

los ejemplos 2on

v,u\
'&

lactamaza, D-aminocdcide ooidasza. Adem
conoridog por un ezpecializta en la téonica
Sz prsfiere ¢ue la entima convertidota de prodrogas

lulaz no tuamorales.
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La encima convertidora A prodrogas se puseds obfansr a
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partir de un ocrganiswme e 22 2<lecciona entre mamiferos,
plantae, hongos vy microorganismcs, talea coms khacsterias,
protozoarios y virus.

Tma ocowbinazién wiz preferida d: la enzima conver-
tidora As pradrogas vy ouna prodroga comprends  keta-glucu-
ronidaza de E. coli y una prodroga gue puedes ser convertida
por la beta-glucuronidasa en un compussts citotizico ac-
tivo., Tn ejenple =z la HMEL3Z6  (3lusurdnido-doccorubizina)
quez ge pueds convertiyr en JAszoruabicina Jue eg un CIWpUeEs
cmnacids para el tratamizsnto dz=l clncer.

Ctro zbhjeto de la presenke invenciin es un metods de
tratamients de unza enfermedsad proliferativa, en particular

una =nfermedad hiperproliferativa, tal 2ome un fumor O

an
3
[§]
g
ad

quz comprends adminiztrar una cantidad eficat para

ngo farmacéubtico a un aujeto e 1o necssita de un virus

cnoolicico recombinante de la presente invencidn, un genoma
dzl virus de la pregente invencidn, un antigenoma del virus
de la presente invencidén y/o una molécula de ADD de 1a

segents

3
I_l

t

w invencidn cque  comprends al mence un transgen
adiciconal que oodifica uns encima convertidora de prodrogjas
coms Se Jdescribe en la presente.

En particular, wan obhjets de la presente invenciin 2z

b

un nétods de tratamients de una enfermedad proliferativa,

en partionlar una enfermsdad hiperproliferativa, tal oomd



cancer, Jque comprends adminizt:

uas farmacéutico a un

(1) virus oncoliticg

un

invencidn, un Jgenoma viral de

antigenoma viral Jd= la preaent

de ADIT dz la presente

trangyen que oodifica una enc

Y
(ii) uwna prodroga
enfermedad proliferativa,

convertir en un compussto

snjeto que

reconlzinante

O

invencisn

ima

adeasuada
Aonde

farmazéuti
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cantidad eficaz para

ot

1o necesi

a

a nte

(M
:_J
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A presen

laz presente invenciin, un

Y /o

que comprends al mensd un

invencidfn una noléoula

convertidora de prodrogas

de

1 tratamienta 1a

g

para

licha prodroga 1=

3 P

camente active por la

ernzima convertidora de prodrogas de(i) .

El wEitoads pusde

compeosicidén farmacéutica

conponentes (1) oy (i), o

tracifn de dos composiciones

una Jde= laz cuale

i

comprernde
comprende  (ii) .
Proteasas

el virus a
invensisn,
aztividad

ctada aom

tumoral infs

conprendeyr
individual
pueds
farmzacéuticas =2

1 components

onaolicioo

1z administraciin de una

que  comprends ambaos

comprendsr la adminis-

olaz, =n donde

(i) v la =tra

|i =2

1=
]

recombinante

un  transgsn  adiciconal  Jque

cuands eg exprefada por una

viruz pmede codificar uana
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For ella, un objeto de las presente invenciin &3 unsa

compogicidin farmacéuticz gque comprends un virus oncolitico
recombinante d= la presente invenciin, un genoma dzl vims

de la presents invencidn, un antigencma del virus A= la
presente invencidén y/o una molézula de ADL d: la presente
invencidn coms un ingredients astive spocionalments junto
con vehiouloz, Adiluyentes y/o adyuvantez aceptalklses para
nao farmaséutics, donde dicho viiue, Jgenowa, antigencmna y/0
molémla de BDIT dsl virus oconprende al mencs an Lransgen
adicicnal que prezenta actividad terapéutica tuands 23
erpresada por una c£lula tumcral infectada con virus que
codifica una proteasza. La composiciin farwacéutiza pusde

g2y  apropiada para  tratar  y/o wmejorar un trastorn

2i 21 vimue a3 2RI onoolitcize vecimbinante de la
prezente invensifn codifiza una proteasa, €l virus onoo-
litizs de la presentes invencidn pusde causar la expresiin
selectiva de la proteasa en una £lula blancs infectada oon
virus (en parti-oular una cé€lula tumcrzal) gue habitualmente
no expresa la protessa o no 1o hace de una forma sufi-
ciente. Por consiguiente, Jdurante =1 tratamients de un
sujets e lo necesita, la proteasa pusds clivar en forma
irreversikle un polipéptids blanso en una célula hilanco,

inhikiends de eza forma la proliferaciin y/o el crecimiento

|



de la =£lula klanco o matands la c£lula blanco, pers pusde

18

encialmente no ~livar la molécula blanco en una 2&€lula no

i
Frt

i

blanco, =n particular en una <c£€lula sgana A=l sujets a
tratzr. Esta estrateyia permite 2e reducir loz efectos
colaterales no dezeadss del tratamients 2on la proteasza

Se prefisre qus la proteasa fea una probeasa espe-
cifica des la aecuencia. Mig preferida <es una proteaza Jue
cliva egpecificamente un polipéptids hlanco., La profeznsa
pusde ss1r de origen natural y puedes derivar de cualimuizr
egpesie o kiesn pusde ser producida mediante ingenieria
genética., Un especialista en la técnica podrd dsterminar

de amincdcidoz adecuadas para un clivaje

0]

las seousnoiza:
eapecifizes de un polipépkbids blanco pradesterminads, por

=z gecunsncias

(o7
u
g
[
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ejenplsy  sckre la hase A2 bazss de
disponiklez &l pidklico. En W8 Z005-01755%1l v U2 Z0Oo4-
0072276 a2 Jdescribe la generacidn de proteasas de proteinas
manipuladas con una especificidad de sustrats predster-
minada. Eztog dog dooumentos fe incluyen en la presente a
mods de referencia.

La moléoula klanc:s de la proteasa pusde fer cualijuisr
molécula blanos oo 22 describe a continuaciin parva 108
blancog de laz proteinas ds uniin.

otro shjets d: la presente invenciin es un mEtods de

tratamisents de una enfermedal proliferativa, en partisulax
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una enfeimedad hiperproliferativa, tal coms un tumsy O

‘.L)

caAnzer, Jque comprends adwiniztrar una cantidad =fizac para
uas farmacéutics a2 un 2ujsts que 1o necesita d: oun virus

gents invencidn, un Jenoma
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combdinante de la pr

g

il

Azl virus de la presente invenciin, un antigencoma dsl virus
dz la presente invencidén y/o una molé&sula d: ADN ds 1a
prezente  invencidn  gque  comprends 2l menos un transgen
adizicnal que fpresenta actividad tervapéutica ouands es
exprazads por una <£lula tuamoral infectada con virus gue
codifica una proteasa.

El transgzsn de lz presents invenciin pueds codificar
una  proteina Ads fusiin A: una encima zonvertidira de
prodrogas definida anterisrmente, una molé&mula A2 unidn
definida antevicrmente y/o una proteasa Jdefinidas antericr-
mente., Sz prefisrs ezpecialments una proteina de fugiin de
una  encima  convertidora de prodrogaz y o una molécula de
uniin o una proteinag de fugiin de una proteasa y o una
m>lEcula de unidn.

Aplicaciconzss terapéuticas
La pressnte invenzién se relacicna oon una composicisn

farwacéutica que comprends come ingrediente activa un virua

degorits en la presente, una nuclescipsids dsl virus, un
gencma A=l virus o una moléoula de ATIT e oodifica al

genoma o/y un antigenoma del virus, opcisnalmente junts con
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vehiculosg, diluyentez y/o adyuvantes aceptalbles para ueo

La composicidn farmacéutica ge pusde provesl oomd una
golnuciing,  susgpensidin, un liofilicads o en cualijuisr otra

forma apropiada. 2demis del ingrediente activo, la ooopo-

gizién puede conprendsr vehioulos, ancrtiguadores, ajentes
tenzicactivaos y/o adyuvantes conocidos en la técniza. La

compozicifn ge pusds administizar por ejempls en forma cral,
tipica, nasal, pulmonar o por medic de dinyecciin local o
intravenocga., La composiciin farmacéutica 2e adminiatra <en
una cantidad farmacéuticamente activa dspendiends de=l tipo
dz trastorno, de la ocondiciin v peac dzl paciente, la ruta
dz administrazifin eto. FPreferentemente e adminiztran entre
105 vy 1012 partioulas vivales, entre 10% y 1011, entre 197
v 1010, = entre 106 y 103 particulas vivales por apl
cacifn., La terapia ocneoolitica e puede combinar en forma
cpcicnal con obras berapias para tumorez talsg como cirvu-
gia, radiazi‘n y/o quimicterapia tales como tratamients con
ciclofosfamida y/o tratamisnts por hipertermia.,

AGn otro agpects 22 un métods ds Erabamients de una
enfernedad proliferativa o/y cinser, que comprends adminiz-
trar una cantidad =ficaz para ueo farmacfutico o oun sujeto
que 1o necegita un virus onoolitics recombinante desorita

en la prezente, una nuclescdpeside A=l virus, un Jenomz del
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viruag o una moléoula de A0 que codifica al genomz o/y un

antigensma Azl virus, copeoicnalmente junts con vehiozulzs,

diluyentes y/o adyuvantes aceptables para usc farmacéutico.

W
€2
L
]

De con la pregenkts invenciin, un paramizoviius
cnaclicics recombinante  puasds sxpresar una proteina de
unisn azlukle, unza sncima convertidora de prodvsgas y/o una
proteaza e pusds permanscer o en la cé&lula infectada o
rieds 3er 2ecretada, tal coms un anticusrps, un fragmento
de anticusrps, una proteina de vepeticidén d: anguirina u
obra molé&cula de unifn cowms 22 especifica a continuacisn,
Comne  ejempls de 1DV, en la presente  solicitud =2
eligis® la cepa MTHéES d=kids a qgque la nisma tisnse una
propicedad  onoclitica inherente con Jdatse promisorics a
partir de  log  tratamientos clinicos experimentalez en
pacientes (finkovies y Hovvath, 2000). En principic, 2in
embargs, la mayoria de las cepas de NDV con 3itics de
clivaje de proteinaz de fusidén mmltibisicaz se pusds usar

coms aJente onoolitiocs para <1l tratamiento de Dumores. La

]
ﬂ»\

ternolsgia de gendtica inversa ea aplicakls a todas las
cepas .

22 ha demostyradc qus laz proteinas de uniin, coms las
que  se  dezgoribieron en la presents,  tisnen o un alto

potencial terapéutico.

La combinacisn Jde MOV -noolitios own proteinas ds

\
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unifn, ensimaz convertidoraz Jde prodrogas y/o proteagas

terapéuticaz econ las propiedades  descritaz previaments,

aditiva, o incluzo gsindrgiza, A= 1o

By
o}

tendrd una eficacis
dos principicz tevapénticocs. El virus autorreplicante onzo-
litics envia a la droga de proteina d= unidn, encima

convertidora de prodroga yv/o la proteaza al zitic de accidn

oy

[©)]

sreferids en donde 2e expresa in situ en 2onzentraciones

locales altazs. 32 eapera oue disha sxpresiin de proteinas

gea muy sgelectiva vy ocque la proteina de unién, la encima

convertidora de: prodrigas y/o la proteasa con 2ud reapec-

O]

tivos modse ds acoisn, & gumen a la actividad terapfutica
cnoclitica intringecz Azl DV, En khase a la naturaleca de

competenzia de replicaciin del virus que 2e usa y de 1a
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replicaciin s=l tunoralez, 3@ e2pera Jque
la cantidad d= transgen qus 2e expresa [proteins de unidn,

a3 Ccasi

1}

encima convertidova de prodroga v/o proteasal
proporcional a la masa A=l tumor.

Las molérulas Jde anticusrps o lasd molé&culas zimilarves
a antizuerpo o log derivadss de ellas son proteinas de
unifn idealez para usarge con <l sistema 1DV, Las molEoulas
de anticusipe han sids objets de una investigaciin inten-
giva y ahora hay tecnclogias digponibles  pava  JeneXal
molésulas  de anticusyps  gque  2on no inmanogEnicas,  may

gelectivaz vy de gran afinidad. Lz expreziin local de
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coxicidad reducido en comparaciin con la terapi=n
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ngr de una moléonla 2inilar a anti-

Q
g

g
g
)
i
b
Lot
W
=
O
i
[ -}

cusrpos en el zigtema IOV 323 altn supericr. Estas wmoléculas
ge dizefian para una unifn de gran afinidad szelectiva 2on
una e3takilidad tfrmicz v rendimientos altss en comparaciin
con los anticuerpce normales. En el casc d= lag moléculas
tipo anticusrpos bhazadas en anguirina, la naturalecza repe-
titiva dz la molémla ze pueds efectuar an ajuste fino ds=
azusrds: al hklanoo regpective para un Jdirveccicnamiznto,
unisn, inhikicisn o activactifin cptimizados. También  se
pueden combinar Jdiferentes especificidades de uniin dentro

de una malécula Az ancuirina, lo que aprovecha ls posi-

!
)

i

Lilidad de ascciar en una noléoula de ancquirvina var

)

unidadezs oon diferentes  especificidades de: unidn.,  Eats

superficies de proteina d= Lo gpie =3 posible con los
anticuerpoz, 1o gqus pusde 3er extremadamsnts inportante en
las interaccziones de kloqueos proteina-proteinz. La egtiruc-
tura mwodular también e pueds  aprovechar para blogquezr

diferentes efectores solamente con uns proteina de repsti-
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Dzlids a ques las noléculaz Jde repeticiones de angqui-

cionea de anquirina de blogues dnica.

takble;

)]
T
fan
3

17

rina son extremadamente & Lajo  condiciones

reductoras, =aktaz woeléculas  se pusden Jdiscefiar para su

AL

0]

direcoionamisnts 3 protein dentro ds la <2&lula (“Intra-

i

ecusnol

A l

También <2 pozible el uso de hikliotecas de e

codificantes de proteinaz Jde uniin con MDV para la identi-

Los blancod posikbles para moléoulas Az unidn y/o
proteasas pueden ger todas lag estructuras d: una 2&lula
Flancs o dz la matviz extracelular qus rodea a la 28lula
Llanzz jquz pusden aser relonocidas por las proteinas de
unién y/o proteasas descritas vy e aon relevantes para un
determinads tipo ds fencotipse pakslsdgico. Estas pusdsn ser
proteinaz eztructuralesz, encimas, fastores de frecimiento,

receptores de facotores de crecimients, integrinas, factores

oy

2 transcripoiin, =te.

A0n 123 klanzog que no son alcancables por pejquefias
moléonlas  (interaccicnes protesina-proteina, uniin a ADN
et2.) pusds zer alcancados por esta invencidn.,

Sz praevé el uso d: la combinacisn A=l DV onoolitico
con las  proteinss de unisdn, encimas convertidoraz  de

prodrogas yv/o proteasas tevapduticas, gque 2e dezcorilken en
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A=z enfermedadez infla-

it reumatoide vy de cAncer
de  cincer, odag las vias e

cdncer pueden constituir

on: autcauficiencia en asfialas de
ikilidad a sefiales inhilkidoras dsl cre-

evasién de apcptosis, potencial

invaziin

de replicacién ilimitads, angicgénesisz ssstenida =
tizular y metistazis. &S2 pusde consultar un resumsn de

gefializaciin que

tumorigénesis

Yy Jque
egorits 2on la via
la via des FE y p&3,

HIF1,

—
4l

vi

For  una

Ctras

feriv lasz proteinze

de 1rasz,
ejempls, las interac

forma

ment:s

(Hanahan

=2tan

o

descripocidn

Vogelatein y Ilinzler

Wity Hedgelwoy,

A= LI =51

Yy Weinbery, IZ00d). Laz via

zonpronetidas en 2l process

rueden =l méEtadon

j Shah iy

del rezeptor quinasa (RTL),

la

A= 3LI, la via d= PIZE

y

det de
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allada
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a aciin en las qu= pusden inter-

fm}

=

de unién Jdescritas comprendsn las vias

en donds se pueden blodquear, por

cionez proteina-proteina.

nas Jde unidn

que

ikbieron anterior-

e dA=acsr
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- proteinaz de blogques d= receptores de factive

mplo EGFR, Mat)

1]

crecimiznts antinomos activos (por &
- ligandos competitivos para factores de crecimiento
(antagonistas)
- proteinas de klogqueas pava una fosforilacsiin Fb

- proteinas A= klogques parva la transcoripcidn depen-

- ligandos antagoniatas para proteinas antiapoptéticas
(por ejempls Bol-2)

- ligandos antagonistas para ciclinas

\ul
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- ligandos antagonistas de efectors
ejenpls GEFS)

- ligandoa antagonistas para priteinas inducidas por
hipexia (por =jempls HIFlo)

- inhikidores de factores de tranacripoiin que inter-
fieren con la dimericacién, unidén = ADIT o/y unién a oofac-
tores (por =jemplo Myc/Max)

- inductores de la diferenciacidn

inhibidores de gefializaciin/translocaciin de zmad

inhikidcres de inteirzaccionez de adhesziin celular

(cadherinas, integrinas, por =jemplo «@bpR1l, «vfl)
- inhikidorez ds encimas que degradan la matriz extra-

celular (por ejemplc MMPs)



- ligandoa istas

itagonl

(por ejempls VEGF-R solukle)

- inhikidcres de quinasas miticicas
1)
- ligandos antagonisbas Jde

nhilkidor 1a form=zzidn

proteicos ESR/Pa

(por ejemplo

inhikidores d=l inicic d= 1

EIF2a)

La steaza Jde la 2ente

m

pr 25

vertidora de pradrogas v/o el
activos e deriva de laz prodrogas
cifin por medis de la encima conve

también paede interveniy

deszri oElul

)

0]

tas previaments de las

Virus recombinante

Un virus recombinante significa

A

invensisn,
oo (1] W A== 0 o

Ae

en forma benefizioea

un virus

{

para ligandcos pro-angiogénicos

(por ejemplo Pll-

recepbores pro-anjicgénicos

=

complejos de anda-

a traduccién  (=IF4E,

la enzima on-

Lerapsuticamente

la presgents inven-

rtidora de prodrogas

en laz vias

canlerogas.

que tiens una

alterzciin definida wediante ingenieria genética en su
geouencia de AP genfmico. Esta alteraciin pusde comprendsyr
una o mis inssvciones, supresioness, mutasziones puntualez o
combinacionss de los mismos.

Un virus a AFN recombinante de la presente invenciin

rusde comprender la sscuencia Jenfmica

al

ARIT natural (2in wnodifizanr) una

completa Az oun virus

zecuencia Jderivada de



49

la mizma, 7 puede comprender adem&s al menss un cazste de

1 menos un cassks de

@

tranasripcifin recombinante. Dicho

o
Lb
C['

a2 (unida

W

transcoripeiin pusds localizarse entre A2 J2n
dz tranascripeidn) del gencoma vival., En este caso, dicho al
menos un cazekbe de transcripeidin satid flangqueads por 3e-
cuznoiaz de indcic vy terminacidn de la transcoripeiin. Dicho
al menz2 un cagete de bransovipeoiin puseds localizarse
tanbién entre una unidad Jde transcoripoiin del genoma viral.
En

gte <2azo, no @s requieren geouencias adicicnales de

0
1

inicic y terwminacidin de la transcripeoidn.

'

Diche al wmence un cazets de  transcripcidn puede

comprender siticz de restricsidn, tales come PacI y/o AscI,

o

loz que pueden ser dnicoz. 81 hay dos casetes de trans-

itios 4 tric-

v

e

i
[17]

cripoiin, los mismos pusden cowprender

L1571

Se prefisre oque el vivus a AR de la presgente inven-
cién zomprenda uno o doe casetes Jde transcripeiin recom-
hinantes

En diche al wmenos un ca

47}
il
cr
i
ju N

e transcripcoiin de la
prasente invencidn, hay un btransgen localizads, e pusds
codifizar una proteina de unidn, una encima convertidora de
srodrogas y/o una probeasza comos 22 Jdescoribid o en la

alouisr regifn intergénica entre cada uno de los dos
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genss (unidadesa  de  transcripoidfn) dsl genoma viral ez

apropiada para itroduciry dichs al menoe un csasgete de
transcripoiin resombinante., £i hay wda d: un casete  ds

o

cranscriposidn recombinante, los mismos 26 pusden localicar

1]
[n]

laz mismaz regioness intergénicazs o en reyisnes dife-
rentes. 22 prefiere que al menos un casete de tranacripoiin
recombinants =2 localice entre los genss virales F oy HIN, en
particular si el virus a AR gz ls presents invenciin 2z un
virug de la enferwedad de Mewsoastle reaimbinante.

Mo hay un limite zupericr concocids para =1 tamafico del
genoma de Paramymovividae. Pox 1o tanto, no hay un limite
superior para <l ndmero vy famais  Jde transgenes que 22
introduzen en 2l virug s AR recombinante de la prezente
invencifn., S: prefiere cque =1 transgen (un transgen que
caoxdifica wuna  citogquina de aves, o dicho 3l menca un

tra

)

Io K

=}

adicional qus  presenta actividad terapéutica

=

iz
(O

cuandc ez sxpresada por una 2£lula tumcral infectada con
virus o una combinacién de los miswcs, coms 2e deacribe en
la presente) tenga Jde mansera independients un tamnailc de
hasta 10 kb aprosimadansnts, mis preferentemente hasta & kb
aprosimadamente, con mayor preferencia hazta 2 kb aproxima-
damente.

En la exprezién (que incluye transcripeiin del AFRN

viral en AFIm y traduacciin Jd=sl AFRMm) d=l transgen, ques 3e




2
‘U
\
dezorikbe en la presents, 2¢ usan las sscuencias de contyol
dz la expresifn talez cone lag 2ecuencias de indcic vy
terminaciin de 1z transcovipeoiin y lag  3ecuenciags Jque
controlan la traduccidén, Las secuencias ds control de 1a
expresiin 4z un virus a ARl Jque 2¢ pusden ugar puazden 2er

1a;

0]
L
(I
—

viruz a ARl en <l sue =& lkasa =1 virus a 2AFN

recombinants ds la pregente invencidn., En partioular, las

Tis
14

gecusnciaz de indcic vy o terminscién de la tranzeoripeiin se
pusden obtenser a partiz de un virus a AR, Las seouencias
del contrsl de la expresidin también g2 pusedsn chtensr a
partir ds una cf£lula blanco, en pavtioular las gecusntias
quz controlan la craduociin y/o 21 transporte de proteinaz.
Dekide al mecaniams de veplicaciin Qe Paramyoviridae,
loz APIT gendwmiczo vy antigenimico habitualmente no aparscen
coms  AFRIT desnudos. Los AR gendmicos vy antigendmicos ze

amklan <on la nuclecproteina. Por 1o tanto, otoeos abjeto

o
il

la prezgente invencidn ez una micleaocipside ds un virue a
AR cncolitico recombinante Az ls presente invenzidn., La
nuzlescipaide conprends la wmolécula ds 2PN que codificza el
genoma y/o €l antigenowa del virua a AFMN y la proteina de
la nucleccipsids. La mucleccipaids también pusdes conprendsy
la proteina polimerasza Loy/o la fosfoproteina P

Tambbién constituye un chjets de la presente invenciin

[y
|_J

antigencua Azl gJgenoma de la preaente invenczidn gque 2e
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Otro aspects As la presente invencidn ez una wmolécula

g

Az ADIT que 2odifica 2l genowa y/o 21 antigenoma de un virns

a ARIT mnaclitico recombinante de la presente invenciin., La

)
&
5
=

molécula de ADIT pusds ser un plismids. La wmclécul
de la preasnte invencidn g2 pusds usar para tratar wediante
ingenieria genética el virus a AR de la presgente inven-
cifn. Ademis, la wolécula de ADIT 32 puede usSar para pro-
dAucir =21 virus a AR de la prezente invenciin., Por Lo
tantz, la molécula d= AL g pusds ligay operativamente a
una g:scuencia de control ds la transorvipaidn, por ejemplao

una sesusnzia de contyol 2ifn procaricta o

[N
10
|._l
m
T
=
o
=]
Til
1
l-l
H
Ly}
V2

eucariota.

Otro azpects de la presente invencifn es un métads

I

rara producir un vimms a 2RN oneolitics recombinante
exprezads a partir de una molécula ds ADIT ue codifica al
genoma  y/o al antigencmz Az un virus onoclitico recom-
hinante ds la prezente invencidn, en particoulaxr loz NDV
cncoliticos resombinantss de= la presente invenciin.,

Obra asgpecto de la presente invencién ez una c£lula
iz comprend:s el virus onoclitico recombinante de la pre-
gente invenzidén, un Jencma viral de la pressente invencidn,
un  antigenoma viral ds la presente  invencidn y/o  una

moléoula Az AL de la presente invenziin, La c&lula puasds



gz una 2Eélula procarvicta o una ofluln enzariota. La célula
puede zer de una linea oslular, en partionlar ana linea
celular A= wamiferc, wizs pavtioularmente una linea celular
humana <o murina. La célula = puede ugar en <1 métads ds la
presente  invenciin para producir el virus oa AR de la

pregents invenziin., Loz gistemas  apropiadss para trans-

m
',:la
g

()
-t
p—1

crilir una molécul gon o oconosidos por un sspesia-

¥

[_J

tz gistemaz en procarictas,

\
]
i_l
4
o
(In
W]
o
l_v
1
o
Lo
3]
=
1l
(]
I
=
=
—
=

i

D]

tal coms E. 2oli, o giztemas eucarictasz, tales ooms Hela o
CHO.

Aun obpo aspecto ez un virwus a ARN cneolitico, un
genomza o antigenoma d:l mismo o una moléoula de ADNT que

JS1s

Tz

comprends =1 jusgo completo de de Paramy:ovividas o

(0K

un juegc de Jgensas de Parvamy:oviridas en dnde al menos un

L0}
b

gen o regifn interginica <22 modificads  genéticamente, vy

couprends ademis al mencag un casete de transcripeiin recom-

=

hinante <oms 8¢ Jdescribe '%J la presente. Dicho virug,
genoma o antigenoma o molécula de ADNT 22 paeds uSar para
elakorar un medizament:s y/o en el tratamients de cAncer.
Dicho virus a AR, genoma, antigencma o molécnlz ds ADI as
apropizada para construir un virus Paramy:oviridae recom-
binants, =2n particular wn virue d= 1z enfermzdad  de
Hewcaztle vecombinants por wedic de céonicas de ingenieria

genétizca con el 2kjeto de inkroducir una secuencia recom-
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binante 2n el cagste de tranzsripaidn, Pava este propdsito

La]

dizho al mencs an casete de transcripoidn pueds comprendesr

un zitic de restricoidn. 2i hay wads de un casete de Lrans-

A}

cripoiin, los gitizs de restricoidn Gnicoz de loz caszetes

o}

2 transoripeoidin pusden ser diferentes. Un ejemplo ez el
plismids pEIMTHE: Rsc Fac de la Fig., 1 e WO 2006/050224,
cuya  divulgaciin se incluys en la presente a wads de
referencia. Jtro ejemplo =23 la I3 EDR Jdel pfIMTHEE2 murind
dAivulgads en la Fig., 2 d= WO 200&/050334, cuya divulgaciin
se incluye en la presente a mods de refersncia.

Rezlevancia terapfutica:

El tratamientc de cincer o/y de un tumor incluys 1a
inhikiziin del  crecimients  tumoral, preferentemente la
mizsrte Az las c£lulasz tumorales o <1 Blogmess d= la proli-
feraziin en un lapso por una infecciin, Bl DV =e replica
en forma selectiva en 2€lulags tumorales.

El viruz d= la pressente invenstidén e puedes ugar para
cratar trastornog proliferativeos, en particular trastornos
hiperproliferativos, Preferentements ze pusden tratar neo-
plasias 2on 2l virus dsascrito, preferentements Jdistintos
tipog de cédncer A=l grupe oue consiste en cdnczer de pulmdn,
aolon, pristatza, wmama y ods cerebro.

Mis=z £

it
i
1t

pr rentement:s 22 pusde tratzmr un tumor s31lido,

Miz preferentemente g2 pusles tratar uan tumor 241ids de
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baja proliferacién. Los ejemplos ds tumores con hajos indice
de proliferacidén comprendsn cincer ds pristata o cAncer de

mama .

=
an
1)}
T4
F
[
h
D
=
{1
b
o
o
i
ps
[
It
mn
G

pasde tratar un tumor Jds cere-

bro.

7]

Mis preferentements se pusds Lratar an glioblastoma.
Los mamifercos incluyen sgeres humancs, ratones y ratas
Elaboraciin Jdsl virus a ARN recoombinante

El virus a ARMN recombinante de la presente invencidn,

id

en particular =1 MDV recombinants, se pusds construir comnd
g2 Jdzsrrike en Pomer-oberdorfer et al. (1533)., La cons-
trucciin de las nuevas Ssecuencias de Acido nucleizo ez oa
nivel ds1l ADNT: cue luegs s traduce en APIT dentrs de una
cElula eucaristics mediante el uao de los ziguientes plas-
midzs de parvtida: pCITE F, pCITE N, plITE L, px8aT LINDV

El DV pusds a=r de oualomier cepa del virus d= 1a

enfermedad de llewsaszble, wis preferentemente una Zcepa que

El plismido pX2iT ze describe en ERPO702085 (Conzelmann
KK) .

=z invencidfn,

El viruz a AFRIT recombinante de la pregsent
en particular <1 1DV recombinante, 22 pusede  reouperar
inicialments s partir d= c£€lulas que sxpresan la polimerasa

T7, por =jemplz o2lulas BHID T7 o CHO transfectada
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transitoriaments con la T7 pelimeraza. Bl mizne 22 pusde

amplificar en <cé€lulas de tips 252, CEC3IZ, HTIH o B431.

i

También e puede amplificay en =21 £fluid:s alantoics  de
huevos de gallina embriconados.
El virus = AFIl refombinante, <=n particular <1 MNDV

recombinante, se almacena bhaje las siguientes condiciones

El wviius a AR recowmbinants, =en parvtisular <1 1DV, <3
eztable en D-manitol al &% / L-lisina al 1% (p/v) / pH £,0

o medic A= cultive celular =ztindar.

AN durant= hasta un nes.

1.2
/)

I3
2

Dix]

B -202C durante hastsz 10 afica.
El virus =z 2RN recombinante dz la presente invencidn

ge pusde =laborar uszands: un virug Jde £ipo =alvaje o oun

resombinants coms wmaterial de partida. También se

|_l
1
2
~
i

rusde ugar un Acido nucleico, tal ocomo un ADN, incluyendo

una gecuenciz de tipe szlvaje o recombinante. Por ejemplao,

s

gz pusds emplear =1 virus a AR recombinante o/y  la
molézula de ATI cque 22 dezcribe en WO 2006/080384  como

ateri

‘Fll

1 de parcida. U ejsmplo &3 =l plaamido
PEIMTHEE As> Fac de la Fig., 1 de WO 2006/050331. ]
ejempls 23 la IgG EDE pE£IMTHE:® wmurina de la Fig. 2 4z WO

SO05 /080584, La divalgacisdn d= WO 200:8/0505334 22 incluye

en la presente a mods de referencia., En particulayr, =ze

incluys la divalgacidén ds WO Z006/050934 referida a viius a
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ARIT onecoliticos recoubinantss vy la  construccidn de los
mismos en la presente a wods de referencia.

Jd=1 NDV pesombinante oomo medicamesnto

B

El viruz a APl recombinante d= la presente invencidn,
en partizcular <1 DV purificads recomkinante de acusrds con

la invenciin, ze puseds uzar cono medicamento, dekbido a que

i}

el mizms muzstra efectos farmaccligicos.

El viruz a AR recombinantes, en partioular <1 NDV de
la invencién, =1 genoma d=1 virus, antigenomza, mmacleo-
capside y/o la molécula de ADIT de la presente invenciin ze
pusde uzar en la elzboraciin de un wmedicamsnto para pre-
venir, aliviar o/y tratzr <1 2anzer, un bawsry  o/y una
enfermadald proliferativa, en especial para prevenir, ali-
viar o/y tratar <1 cancer, tal como  caAncer Jde pulmén,

chnoer de préztata, cincer de oerebrs, c4dncer Jds oolon,

nvencién

H.

La compozicidn farmacéutica de la prezente
comprends  opcionalmente vehiculos v diluysntegs aceptables
para wso farmacéutico. Dichos wehiculez y o diluyentes ae
dezzorilben en Remington's Pharmaceutizal Sciznce, 18°% =d.
Mack Fublizhing Company, Easton Pennaylvania (1320) . Loa
tituloz viralez usados en la acmnmposicidn farmacéutica o/y
aplicadcs en el métods de tratamients dz la presente inven-

sifn ze pueden encontrar en 2l rangs entre 107 y 10%? pfu
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por dozisz, en un rango entie 168 Y 10t rfu, = un rango
entre 107 v 10 pfa1 o en un rangc entre 10° y 10° pfu az2g0n
la indicacién d= tratamiento.

La compogiciin farmacéutica de la presente invencidn

ge pueds usar para preveniv y/o tratzr un trastorns proli-

ja
=

ferativa, tal como CAncer
La mpesaiciin farmaciukica de la presents invencidn
pueds comprendsr una emilsidn A=l virus a ARN ocnoolitico

recombinante de la presgente invenciin, =n particular &1 NDV

s
10

la invenciing, vy 2e¢ pusde administrar por medic de
irnhalazifn, infuziin intravencoga, inyecciin suboutianes,
inyez2ién intraperitoneal o inyscciin intratumoral.

En =1 métods ds la presente invenciin para preveniy
o/y tratar un traztorns proliferative, en particular can-

Z

g

r, una cantidad =ficaz para wao farmacsfutic:s 22 un titulo

b

z log virus a ARN cnecoliticosz de la presente invenciin, <n
particoular =1 1DV de 1la presente invenciin, €l Jenoma desl
viruszs de la prezente invenciin o la molZzula de ADN de la

presente  invencidén, Jus previens, alivia o/y suprime la

Fara lograv =1 =fecto terapdatico, la dozis aceptable
pusde dependsr por ejempls de la construcciin, del pacien-
tz, log modozs de administraciin y =1 tipo de f&ncer.

za un mami-

0

1 pacziente)

L}

e prefisy

it
W

que =1 sujets (¢
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La pregente invencidn s= iluatra ademis por medic de

las siguientes Figuras y Ejemplos.

La Figura 1 d=scrilke al pléswmids pfIMTHL2 ChIF-alfa
qus  conprends al genoma conplets de DV y un casete de
transcripsiin que comprends al transgen del interferin-alfa
(ChIFN-alfa) d= pollo

La Figura 2 describe =al plismids pfIMTHEE ChIFN-Lhata
que  comprends: a2l genoma complets de NDVOoy oun caszsete de
tranacripoiin gue comprends 2l transgen dsl interferdn-keta

(ChIFN-Le=ta) d= pollo.

U]

La Figura 3a demiaeatra ¢ue la linea celular CEC-22 4
avez eati pavcialwente protegida contra lizis 42 he dezpuéds
dz la infeccidén con ITDV-ChIFN-alfas y fusrtemsnte protegida
dezpués de 1z infeccoiin ocon IDV-ChIFN-keta. La infeczidn
con un IOV que exprses 3FF  Jdestruye por complets la

2e  obhservan

[
3
"
=
18
—
vy
(]
]
p=s
|-0
,u
|_l -
s
=
-
Ci

monozapa de CEC-3.

diferencias en el =fezcto litico entre loz treg virus NDV-

1]

GFF, IIDV-ChIFT-alfa vy LIDV-ChIF-beta después de la
infecoiin dz la linea celular tumorigénica Hela. Indepen-

dientemente del virus usads, la monocapa de c€lulas Hels es

7]
)

complatamente degtruids 18 he despufas d= la infecoidn,

La Figura 3b muestra una cuantificacidéin de la
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2

1]

ﬂv\
i

gobrevida zelulay de cflulas CEC-32 y Hela 43 lu

Azgpu

B

la infecoiin con los virus IIDV-GFE, HDV-ChIFT-alfa y 1LV-
ChIFll-beta. Después de la infezcidén 2on LIDV-GFP, 2< obasrva
una musrte zasi completa de 155 2Elulas CEC-3Z2, 2olanente
el 2% A= las =élulaz son viabklez. La infeccidn de las
22lulas de codorniz con =l IIDV-ChIFIT-alfa mantiens uan 26%
dz las 2élulaz infectzdas con vida., La wejor proteccidn gz
chaerva dzapués de una infeccidn con 21 virus MDV-ChIFN-
beta, e 9¢% Jde laz oElulaz CEC-2Z 2on viakles., Por el
contraris, 492 hes degspués de la infezcidn la vialkilidad de

lag 2£lulas tumcrigénicas Hela s reduce por Jdzhajs ds un

|1

10% independientemente =l 1DV reconbinante nsado
La Figura 4 wmwuestyrs que existe una anplia ventana

lulas d= tunores

n

ntica dezpués de una infecocién des 2

m\

teyr

,r_u

E
y fikroblastos con DV-CZhIFN-alfa vy IIDV-ChIF-beta. La
inhikicifn 4= la proliferaciin d: los virus onocoliticos

IIV-ChIFil-alfa v IDV-ChIF-Leta e muy fuerte zobre las

P

c&lulas tumcralez y prr <l contrarico casi no ae oheserva
inhikbicién Jdel  orecimiento Jdespufs A= la  infeccidn de
fibroblasztos primarios, en espscial a valores hajos de MOI
coms MOI de entre 0,1 y 0,01,

La Figura 5a repreasenta lasg curvas Jde sobrevida de
huevoz enbricnadss de polls infectados con NDV, uagands los

~uatiro vimg HDV-3FE, 1TDV-ChIFI-alfa, IDV-ChIFN-heta y 1a
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cepa apatoeyénica Lafota. Los embriones de palls infectados

con IIDV-ChIFil-alfa o 1IDV-ThIF-heta e2tin 2obreviviendc mas

LLIN

que 1oz embrionss infectados con NDV-3FF. Las ocurvas eats

pong

claramente Jdezplazadas en la Jdirecziin de la curva d=
sobrevida d= 1la cepa lentogénica NDV LaSota.

Figura 5b: 2 partir de log vesultados de las curvas de
sclbrevida se caloula 21 valor de MDT (tiempo promedis de
musrte)  para  2ada o grupe  de infeociin., E1 MDT =sta
incrementad: para los virus HIDV-ChIFIT-alfa v ChIF-heta en
comparacifn ocon MOV-3FF. Bl mayeor valsr oon MDT a2 observd
con la cepa apatogénica LaSota.

Ejemplo 1:

Generacidn de un NDV recombinante con un transgen derivado

de aves que lleva a la expresidén de una citoquina de pollo
Se u2d la cepa onoolitica MTHe: de NDV para obtener =1

AFIT viral. El1 usc de ET-FCE pernitid obtener nmamneils2os

fragmentoz de ADIe v =n un procedimientc de clonacidén de

varios pasos log mismos se enfamblaron en un 2DMe de gerncina

]

completso que &2 2lond en el vecotor pH23T (Schnzll et al.,
1%34) con 1o cual se ohtuve 21 plaswmids pEIMTHEZ . Ezte

vector 2= puseds usar para la transfezeiin ocon el abjeto de

vIn

rescatzar el viruad recombinante dz una lines Az o€lulag que

expresan la T7 polimsrasa.
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Se clond un cascte de branscripeoidin adicimnal en el
plaswids genfmico de  longitud  congpleta de WDV, MTHES
(PEIMTHE?) , entre log genes que oodifican la proteina F oy
la proteina NH en 1l =itis de restricoidn dnics S£iI. Los
Arzs cligonucledtidos A= ADN

Sfi di

ecto

=
[

(&' -aggoctiaattaacagacaacttaaJgaaasastacyyytagaacygyootyay-21,

;_u

(51" ~aggcogtibctacaogtattttibottaagtoytagyttaattaagyoctote-21,

ge alinearon y 22 ligaron lusgs en <1 zitis Zfil d=l
pf1MTHES .

e amplificaron per BCE A2s Cransgenes ds ADN Jque
codifican pava ChIFT-3alfa (1IIM_20E8427) Yy  ChIFll-Leta

(1M 0010z242Z&) . 2oms molde para la reacciin en cadena de

11F]
"k

polimerasa uzaron las conatrucoiones de expresiin ChIFN-

fit
[Ty

T
11
B
o+
X}

alfa y ChIFN-kzta Jdescritas en 3chul 1, 1298 y 2iclt
=t al, 1%3¢. Para la amplificaciin d=1 transgzsn ChIFN-alfa,

5 2l aiguiente par Az cekadorss: ChIFN-alfa fw (5'-

9]
(D]
o
oF
)
L

atcaagqooacscatygotytycctgrasgess-2' SEQ.  ID NO:3) vy
ChIFll-alfa-rev (&'-ccttaactaactaagbgogegtgbtgoctyey-2' SEQ.
ID 110:1) vy para la smplificacidn ds la secusencia codifi-

cante ChIF-Lketa g usaron loz dos oebadorez PacI ChIFN-
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<b

keta fw (8'-ccttaattaacgcacoatbgactycaaaccatoagbotaocagyy-3!
SEg. In No:5) v ChIFN-l=ta-rev (5 -
cottaattaatoactgyytattyagacgeooyyaty-3' SEQ. ID WO: &) .

Cada uns 4z l2s dos transgenez chIFT s2 2lonaron en 2l
gitic PacI del pliswids pfIMTH:ESPac, vespectivaments., La
lenyitud total dsl genomza 3¢ ajustd para jque fusra un

miltiplo QA= € para =eguir la “regla de zeis” para la

0
}._l

longitud A=l genowma viral., La identidad de gecuencia 4
ingerto ChIFN-beta s confivnd por seousnciacidn de macled-
tidos. En <l ingerto ChIFT-alfa se detectd un cambic de
rmcleitids G a 2 en la posiciin 22 en comparaciin con 1la
v 2l virus recombdinante de

secusncia IIM_Z08427. 3e rescab

célula

ru

que  erprezan T7  transfectadas con e plismide
genémics vivral de longitud total cque contiene los genes
para ChIFN-alfs (figura 1) o ChIFN-Let (figura 2) porv
medic de una técnica =stindar de rescate de virus., El viius
reaultante que exprega ChIFN-alfa ae designd HNDV-ChIFIl-alfa
y =l 1DV que expresa ChIF-betz 1DV &2 1lamé ITDV-ChIFN-
beta. Loa virus 2e oultivavon en coultive de tejids o en
fluids alantdico dz hueveoz de gallins parva producivr titulos
altos.

Ejemplo 2:

ChIFN-alfa y ChIFN-beta expresados a partir de un NDV

recombinante es activo biolégicamente.
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Matsriales y métodos:

2e gewnbraron oflulas CEC-22 (linea celular ds codornicz)
o =&lulaz Hela (linea c=2lular de cancer oexrvical) en una
placa de € cavidades a 1:10° c&lulas/cavidad. Luegs ds que
las <2£lulazs sz volvieron adherentes, se infectaron ugando
una MOI de 0,01 con =1 vivus contrel e expresa GFE NDV-
GFF, IILV-ChIrl-alfa, DV-ChIFI-kets o MOZIT, Luego de &4

horas 2e oolsctavon los achrenadantes vy oae insctivaron las

0]

particulas virvales infeccioszas con radiaciin V.

0]

Para demzztrar la actividad biclégica de ChIFN-zlfa o

ChIF-keta en <1 zobrenadante de laz 2£21lulas infectadas 2on

virua, &e uad un bicenzayc espssifics para interferin de
polle (Schwars et al, JICE, 2008).

El ensayce 32 bagsa en la linsa celular de oodornic
transfectada esztakble CEC-511 que 1lleva un Jen  de la
luciferasa controlads por =1 promotor Mz de gallina que
regponde a IFI. La actividad luciferasa se induce ouando
las cé&lulas indicadoras CEC-211 2e incubaron 2on ChIFT-alfa
o ChIFIl-beta. Para realizar ezte engayc 82 fembraron 15,000

c£lulas CEC-511 =n una placa A= 3¢ cavidades. 21 horas

ju?
it

z dz la gembrada, ege trataron las cflulas con =1

{In

spu
gobrenadants tracads con TV de las 2£lulas Hela o CEC-32

pl de
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tadas con virus., La
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unza Jdiluciin 1:100 dz l:s vespectivos sobrenadantez. Como
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controles pozitiveos, 32 incubaron c€lulas con una dilucidn
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1:1000 de=l schrenadante con
un plismido ds expresidin parza ChIF-alfa o ChIF-heta (3ick
et al, 12%&) o aolamente medic. Luegs de & hovas dz tiempo
de incubacidn, =se& realizéd el ensgayc de luciferaza Steady-

31a° (Promega), giguiends <1 protocols provists por el

fabiricante. Para deberminar los valorea wmedios, cada punto

¢
=
-
(3
I:l.

s

@4 hovae lusegs de la infecziin, los acbrenadantes de2
lag oélulas CEC-32 y Hela infectadas <2on IIDV-ChIFIT-alfa y

IIDV-ChIFI-keta tienen una  fuerte actividad inductora de

0
[z
)
|
n
H
H

luciferaza acbre las cé€lulas indicands la exprezién
mediada por viras de ChIFI-alfz y ChIF-beta =n laz c&lulas
infectadas. Por otys lads, <1 aobrenadantse de2 o€lulas
infectadas comn MOCE o infectadas oon un virus  control
zpresands GFF no mostrd accividad inductora de luciferasa
gaolbre la linea 2elular indicadzra CEC-E11. Una dilucidn
1:1000 A=l zobrenadante contceniends ChIFT-zlfa o ChIF-lketa
recombinante también dercatrd una actividad inductora del
promstor Mx dependiente d= ChIFN.

Talla 1: actividad de interferin en 2l achirenadante de

iin

cflulas CEC-32 v Hela infectadas con TDVes reoombinantes Jue

exprezan ChIFIT-zalfa o ChIF-beta. La respuesta dz IFN ze
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mide en c£€lulsz indicadoras qque llevan un Jen reporfers con

'._.l

luciferaza  contin

(%]

ads por el promotouw . Loa valores

medidos 22 dan en cuentas relativas de luciferasa.

CEC-32
NDV-GFP |NDV-ChIFN-|{NDV-ChIFN- MOCK
alfa beta
Valor medio 308 oo44991 0 | 8033 . )0 248
Desviacion est. 86 283 423 27
Hela
NDV-GFP |NDV-ChiFN-{ NDV-ChIFN- MOCK
alfa beta
Valor medio 1237 11739 5095 290
Desviacion est. 19 1835 78 39

ChIFN-alfa | ChiFN-beta Medio
Valor medio 4849 | 21280 |0 -0 237
Desviacion est. 107 15 21

Ejemplo 3:

Las células de ave pero no las células de tumor infectadas
con NDVs recombinantes que expresan ChIFN-alfa o ChIFN-beta
estan protegidas de la lisis viral

Materiales y métodos:

3 a.) 8¢ ezeuwbraron o2lulaz CECZ-32 (linea 2elular de

codorniz) o o€lulaz Hela (linea celular de céncer cervical)

iy

en una placa 1= € cavidades a 1:10° células/scavidad. Luego

Az opaz las cé&lulaz ge volvieron adherentes, 2e infectaron

)]
3=

ugand: ana MOI de 0,01 oon =1 virus control NDV-3FP, HDV-

ChIFll-alfs, LV-ChIFT-keta o MOCIL. Lueys de 42 horaz 1as

V
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e fijaron con acluciin 4% de formaldehids y o oze

(y]
In
]_l
[
l_l
t1)
D]
17}

on @zlucidn Giemsa.,  8e  realiczd 1la posterior

T
|_|.
j= 1]
i
H
(K]
=
i

osdooumentacidén con an 2istema de admisiciin de imdgenes
Zeiss Axicphaot
3 b.) e zembravon o£lulas CEC-32 (linsa celular de
codorniz) o 2élulaz Hela (linea 2=lular de cincer cervical)
en una plaza de 935 cavidades a 15.000 cé&lulas/cavidad.
Lusgz 4=  que  laa célulaz se volvieron adherentes ge
infectaron «@on una MOI de 0,01 con el virus control WDV-
GFE, ILV-~-ChIFIT-alfa, NMDV-ChIF-beta o MOCE. (= no
infeotadaz) . Lusgs de 42 horss de tiemps d: incubaciin ze
realizéd 2l ensays de luciferasa Ce211Titesr-Glos  (Fromega)

para medir la viabilidad celular, siguiends =1 protocolo

(0%

provisto por <=1 fabricante. Para Jdeterminar los valores
wmedicos, cada puntoe 22 Jenerd a partir de zeisz valores

independients

(‘I)
Ui

Resultados:

Figura 3. a.) Luego de 42 hovas las 2£€lulas CEC-22 de

av

8

ge lisaron por =1 NDV e expresga SFE (UDV-GFF) . Por
cotra parte, las cEelulas infectadas oon 21l virus Jque exXpreza
ChIFIl-alfa =atin parcialmente protegidas contra la lisis.
La monocapa Jde CEC-22 infectada con HDV-ChIFINT-alfa =ats
entre 2% v 50% intacta. Con DV e expresa ChIFN-lheta g2

ve unza protecciin ain fusrte. Luegs Az 49 horaz cerca de
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entre 90 y 100% des la monocapa de CEC-32 esatd intacta v
protegida de la lizis viral. La densidad de =2ta monoacapi
es comparakle con ls monocapa de las c€lulas infectadaz con
MOCK.

La infec2iin -con los trea virus aobre la linea czlulaxw
tumcrigénica  Hsla  nuestra una astividad oneslitica
comparakle entre los virus IIDV-GFE, DV-ChIF-alfa y I1IDV-
ChIFITl-beta. Luegs de 12 horas la monocapa Jde 22lulas Hela
infectadaz zon NDV-3FE, 1IDV-ChIF-alfa o 1IDV-ChIFI-hetas 22

zncuentra cagi destruida por completo. La monocapa celular

infestadas oon MOTID 2 2ncuentra intacka,

[
g
2
In
|_l
o
H
iy
1]
an
T
'_l
[0}
I_l

lulas tefiidas 2on

0]
(an
fit

indizads por <1 oolor azul de las o
Giemsa.

Figura 3. b) En un segund:s erperimento se cuantificd la
viakilidad celular 42 horvas despugs Jds la infezoiin con loz
IIove  cque expresan ChIFI.  Las  c&lulas d= ave CEC-32
infectadas con IIDV-3FP mostraron 3512 2% de la viakdilidad
celular remanente., En laz célulaz CEC-22 infeztadas coon
1IDV-ChIFIl-alfa <1 26% de laa <cé€lulas  remansntes  <=3tan
intactas. 42 hcras lusgo de la infec2idén con NDV-ChIFIT-het
Az la linea celular d= codornizc CEC-22, <=1 a1% de las

célulaz 32 snouentran viables v protegidas conktra la lisis

viral.
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Por el acontrario, no ge puede oheervar casi ninguna
diferencia en la destruccidn celulsy luegs de la infeccidn
con log tres viirus NTDV-3FE, DV-ChIFIT-alfa o HDV-ChIFT-lheta
gobre la lines 2=lular tumorigénicsz Hela., Lusegs Az 42 horas

lulazg viakles =8 para loz tresz virus

{in

el wvalor d= las =

y 9% indi. ZEn 1l cazi una destruceiin conpleta de

P

[IR]
o\?

neye

t

las células del tumor.

Ejemplo 4:

Oncolisis selectiva de células tumorales pero no de células
primarias por NDV recombinante que expresan ChIFN-alfa o

ChIFN-beta.

2 Semlralon E00Q0 cElulas de fikaokhlaskoa

primarizz/esmbricrarica o 3000 of£lulas Hela en ~ada cavidad

DO

dz una placa d= 96 2oavidades. 16 horas  luegos des la
gembrada, 2¢ preparvaron dilucisnes de virus  de NDV-GFP
(LIDV-3FFP) , HIDV-ChIF-alfa (IIDV-ChIFN-alfa) y DV-ChIF-heta

(IIDV-ChIF-beta) . Lasz oélulas Ffikvablastos 2 infecktaron

centracicones indicadas de virus. Como control

3
i._l
[y \)
tu
¥}
[_ )
b
Y]

infectaron con MOCIT.

il

negativo, las cf€lulas fibroblasitcs &
Luegs de 1 hors s quitd el incoule, las cé€lulas ze lavaron
cmn FBES y 22 incukaron oon 200 pl o de wedic Jde oultivo

celular JAurante 1 diaz en =1  incukadsr  para  cultivo

mzlular. Lusgs se  fijaron las  oélulas  remanentes  2on
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goluziin 4% de  formaldehido vy o2 i1 2on cristal

g
T
I_l
=
18
=
R]
=

violeta., El1  oclorantke 22 golulhiliss con 10% Jde Acido

l\

Q)

cético glacial y ose midid la abacrkancia de cada cavidad a
595 mm en un lector de ELISA.

Regultados:

Cuatyo diag dezpués de la infecciin, log fibkbroblastos

T

primarvics infectadss con los tres virus NDV-SFF, HTDV-ChIFN-
alfa y LIDV-ChIFT-heta usands MOIs entrse MOI 0,001 hastz MOI
0,1 casi no woatraron inhikicidn d= prcliferaciin (figura
4) . Los primercoz 2ignog d: inhikicidn de la proliferacidn
gdlo ze obzervan =n Amnds se uzaron MOIs entre 105 10
partionlas virales por 2€lula para la infecciin., Por el
contraris, las ¢flulas tumorigénicas Hela infectadas con
MOIz entye MOII 0,001 vy MOI 10 wmostrarcon una inhibiciin de
proliferacién muy fuesrte. Eskboz resultadozs indican que 1los
Vs rezombinantes tienen una ventana tevapéutica muy buena
egpecialments a bajas MOIg coms MOI 0,1 y MOI @,001 donde
cagl no 82 wmide un efecto litico en las cE€lulas primavias y

cimiento may fuerte en

n
g
I_I
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lag ~€lulas tumcrigénizas Hela. 1o se oheerva diferencia ean
la forma de la curva de nmuerkse en las o£lulas tumorales v
primordiales entre <1 virua contircl NDV-GFE y los virus
ITDV-ChIFNl-21fa v UDV-ChIFI-hetban que expresan ChIFIL.

Ejemplo 5:
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Tiempo de sobrevida prolongada de embriones de pollo
infectados con el NDV recombinante que expresa ChIFN-alfa o

ChIFN-beta

Materiales y mEtodos:

Sz infestaron grupoes d= quince  huevos de gallina
embri-nados de 11 diaz de edad oon NMDV-ChIFM-alfa, NDV-
ChIF-Leta, IDV-3FF o la cepa Jde DV no patogénica LaSota,

=

uzs virus

D

Fivamente. Comno wakterial infeoczicso, &

=
o
171
e
ﬂ'
-r

crecids en huevs en fluids alantéicoe diluids con PBS
egtéril. fe aplicd una Aosiz infeccicsa de 1000 FFU en un

pl. E1 inoouls se dinyectd en la

[T
]
-y}

D

woluamen  total d=

¥}
[X}
o
<G
=
P}
4
[
iy

lant&éica. Luego A= la infeccidn, loz husevoz ze
incubaron a 2777 y enkre 0%y &40%  de humsdad en un
inoubador de hueveoz2., Los huevos 2 mnirvaron a trazlus dos

-

al dia en log tiempos indicadss (figura 5) 7

147}
7]

Va2

ﬁ'
i1

verificaron loz 2ignos de vitalidad de los embrimnes.

Est engay>  permice compavrar la patogenicidad de

01
it

I

ifer eg cepas ds 1DV por comparacidn dsl  tiempo  de

ju

n

ﬂ»

gobrevida de log embricnes infectadoz. El méEnode =22 hasza en
la determinzciin del “tiempo medic de muerte de la doeis
letal winima (MDT/MLD)” dsgorits en FOF. Hanson (15350) . El
protocols 2e wmodificd de modo qgque 32 inccularon o en los
lhmevos diluciones no geriadas de la zolucidn wmadre de

virnz, en lugar de una inysccifn de dosis de virue definida
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con una concentracidin wiz alta que la dogiz letal winima.
Por raconez éticas, <2ta modificaciin del engayoe reduce =1
nimers  de embriones usados para <1 estudics. E1 MDT  se
determina por la siguiente f£irmula:

MDT = ((no. muertes a la hora X) x (X horas) + (no.
muertes a la hora Y) x (y horas) etc.)/niimero total de

muertes

La gzhrevida des loz embriones d2 pollo infectados oon
NOV-ChIFN-alfs vy HNDV-ChIFN-heta wmejora en comparaciin con
los Embriones infectados oo WDV-GFP. Lo huevos
embricnados infectados con NDV-GFFR van perdiends loa 2ignos
de vitzalidad entre laz 24 horazs y €2 horas, llevando a un
MDT (tiempo medic de maerts) de 50 horas. Los embriones
infectados con NDV-ChIFT-keta aohreviven hasta 26 horas con
un  MDT  caloulads de 62 horas. 2= mide un tienps de
gokrevida  ocomparakles con un MDT 3= 74 horas en 1oa
emnbriones infectados con HNDV-ChIF-Let La mayoria ds los
embriones infectados con HDV-ChIFI-heta mieren entre lag 49
horas y las 2@ horas. La fendibilidad d=21 ensayo ze indica
por 2l uso de una 2epa no patogEnica o lentogiEnica de

Lal8sta. Incluzos loz huevos embrionados inoculadoss oon la

in

cepa Lafota A= 1DV 3¢ mueren entre las 62 hovaz y lazs 116G

horas con un MDT 2aloulads de 2% horas. Este experimento
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mizstra qgque <l MDT sl 1DV meaogénics MTHE?2 2o dzaplaca

hacia 1la cepa NDV lentogénica.
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REIVINDICACIONES
1. n virus a 2PN onoolitics recombinante Jde la
enfermedad de llewsastle que comprends al menss un transJen

que codifica una citoquina Az avez, en dinds el virus a ARN

4
\Tr
H

cnoslitics recombinants a =nfermedad ds Mewcastle ze
pueds obtensr a partiyr de un vivus a ARN de la 2nfermadad
d= Newcastle onoolitico velogénico o mesojénico.

acuerds con la reivindicaciin 1 que

[
=
(]
P
~
-
I
[
i1}
1

comprends a2l menos un transgen adicicnal  ocue presanta
actividad terapéutica cuands ez exprezads por una célula
tumoral infectada con virus.

3. El viruz de asuserds con la reivindicacidn 2 dondes
dicho al meno: un tranggen  adicional  es parcialmente
alogénico o singénico para 1 hufsped.

4. El virus d= acusrds 2on cualgquiera de las

reivindizacionez 1 a 3, donds la patogenicidad d=l virus
C

5. El wvirug de la reivindicaciin 4, AdAonde  1la
patogenicidad del virus eszti veducida para una egpecis de2
ave ocon respests al virus o a parcivr A=l cual  g2e pusde
cbtenszr 1 virua recombinante.

é. El virus d= la reivindicazridn 4 & %, donds la

\l

pecis de ave 22 geleccicona entre aves de corral.

7. El viruz de cualqmiceva de las reivindicaciones 4
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donde 1a especd

g

Q
[»3)

de ave conprends pollos.
2. El viruz de cualguierza de lag reivindicaciones 1

a 7, Jque

il

2 un patdgens d= aves, =n particular un patidgen

m

de avez de corral, miz pavticularmente un patdgencs de

9. El viruz d=s cualeuicera de las veivindicaciones 1

)
0
‘_l:_{
=
1
1))
g

pusde clbtener a partir des la 2epa measgénica

10. El viruz d2 cualquiera ds lazs reivindicaciones 1
a 92, donde dichs &l mens: un tranagen adicional oodifica
una proteina de uniin e presents actividad terapiuticas

ando 23 expresada por la o£lula tumcral infectada con
virus.

11. El1 wviwnesg de acuerds con la reivindicacidn 10,
dAmnde la proteins d= unidin 2e gelacciona del siguiente
grups  Jque  congiszte de un ligando natural, uan ligando
gengticamente widificads, un dominic recowmbinsnte solubkle
de un receptor natural y una versidin modificada del miszmo,
un  ligands  peptidice, wun ligands  polipeptidics,  una
molécula de anticusrps vy fraguentogs vy dervivadoz de la
misma, y una molécula tipo anticusrpo coms una proteina des
repsticidn de anqirina y  fragmentos y o derivados ds 1=
misma.

12. El viriz de acuerde con laz reivindicacsionez 10 1
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11, dond:z la proteina d: unidn ez de crigen mamifers, por
ejempls humano, wmirineg o eatrechamente relacionado o una
proteina quindrica.

12, El virus 4= acuerdo oon cualiquiera de las reivin-
dicacicnez 10 = 12, donde la proteina de unidén 22 una
proteina monoméErica,  dimfrica, trimérica, tetramérica o
multimérica.

14, El virus d= acuerds oon cualjuiera de laz reivin-
dicacionez 10 a 12, donds la proteina d: uniin 28
menoespecifica, biespecifica o multiespecifica.

15. El virus de acuerds 2on cualiquisra de lag reivin-
dizaciones 10 a 14, donde 1z proteina Az uanidn 23 una
proteina de fusidn que comprends 2l menss un dominic de
unidn v al menssd un dominico heterilogo.

16. El virua Jde zacuerds con la reivindicacidin 15,
donde 1s proteina de unidn e una proteina de fugidn que
comprends una toxina tal oome la RlIAsa humana (exotociina de
Pszudomonas, toxina  d: la difteria) > una proteina de
fugidin  qu= zomprends una encima tal xoms heta-
glucuronidasza, beta-galsactosidasa, keta-glucogidasza,  car-
coctipeptidasza, beta-lactamzsa o una proteina de fusidn que
compirande una proteina sstinulante del siztema inmane oon
actividad citocuina, t©al comos IL-2, IL-1Z, THF-alfa, IFN-

beta o GM-CSF.
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17. El viruz de azuerd:s con cualiuisra de las reivin-
dicacionsz 10 a 1¢, donde 1ls proteina 2 unidin se
geleaciona Azl grups que consiste de proteinaz blogueantes
Az log  recsptovres de factives de orecimients activos
autinomoz  (por ejemnpls, ESFR, Met), ligandoss oconpetitivios
para factorez de  crecimients  (antagonistasz), proteinas
Eloqueantes d=s 1la foaforilacidn Rk, proteinas blogueantes
dz la transcripsifn dependiente de E2F; estakdilicantes dz
ES2; ligandos antagoniztas de proteinas antiapoptdticas
(por ejemnplo, Bol-2); ligandos antagoniztas de ciclinas;
ligandos antagonistaz de efectores de Pas  (por ejemplo,
GEFz); ligandoz antagoniztas de proteinas produzidas por

irnhibidores de factore de
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tranzcripoiin gque intervfieren oon la dimericacidn, unidn =
ADN o/y unién a aofactores (por  ejemplo, Myo/Max);

nductores de diferenciacidn; inhikidores d= 1la

)]

eflalizaciin/tranzlocaciéin de smad; inhibidores de las
interaccioness de adhesiin celunlar (cadherinas, integrinasz,
por ejemplo, «5pLl, «wvf3); inhibidores de enzimas que de-

gradan lz matric extracelular (por ejemplo, MMPs); ligandos

antagoniztas de  ligandoz proangiogénicoz (por  ejemplo,
VESF-F  soluble); ligandos antagonigztzas Jdz receptores
proanyisgénicoz; inhikbidores de la formaciin dzl complejo

dz andamiajz (por sjenpls, I'SP/Pas); inkikbidores dzl inicio
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Az la traducciin (por e2jemplo, =IF4E, EIF2a); < inhibidores
Az lag quinazzas mititicaz (por sjempls, Plk-1).

12. El viruz 1= cualquiera de las reiviodicaciones 1
a 92, donde dichoe 2l mencz un transgen adicicnal codifica
una enzima convertideora de prodrogas e presenta actividad
terapfutica  ouande ez expresada por la cElula tuwmcral
infectada con virus.

19. El viruz de cualguicsra de las reivindicaciones 1

n adicional codifica

-,u
tl'

a 9, dwnde dicho 2l mencs un transg

=l
(o8

una proteasa e presenta actividad tevapfutica cuando es
exprezada por la 2£lula tumoral infectada con virus.

20. El viruz de cualimiera de las reivindicaciones

)]

precedentes, dond: dicho al menss un tranagen que codifica

una citoquina de oav gz geleccicna entre interferones de

il
117]

21. El wviruz de lza reivindicacidn 20, dAonde dicho al

menoss un tranagen e oodifica una citoomuina de ave

n

=

o2

seleociona entye interferonss ds tipo T de pollo,
22, El viruz ds cualgquiera de las reivindicaciones &

a 21, dends la reducoiin d: la patogenicidad ez la

aproximadamente 12 hae dsspugs Qe la infeccidn con un

Y
<
\Q
fit

valor Az MOI de 0,01 wmedido por incrementos de la viabilidad

celular, ocon 1o coual la viabilidad celular aumsenta sntre al

14



89

menos un 25% aproximadawsnte, hasta aprorimadamente un 50%

""»

de  2&lulaz zobrevivientsaz, mis preferentemente entre 3l
menss  aprorimadaments 50%  hasta  aprorimadaments 78% A=
cE£lulas sobrevivientes vy mig preferentemsnte entre al mencs
aproximadamente 75% hasta 1 100% Jde cflulas ackhwevivientes
con regpects 3l virus a parvtir del ocual se pusde ohtener el

virus recombiinante,
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22. El wvirug Jd= cualjuisra d= las v
a 21, dwnde la reducoifn de la patogenicidad =3 1la
prolongaciin A=l tiempo de sokrevida de embriones de pollo

infestados con virus en huevos esnbrionados de 11 dias de

T

vida medida wmediante dsterminscidén del tiempos promedio de
muerte (MDT), oon 1o cual =1 MDT =2 prolongads en al menos

aprocimadamsntes 15 hs  hasta  aproximadamente 20 hs, mas

i

W
W
o
w

preferentemnente en al menos  aprixzimadawmente 200 he

[FY)
D
oy
1]

en maz de

g

aproczimadamentes 20 ha y mas preferentement
en comparacidin con el virue a partir 3zl oual e pusds
chtenser 21 virus recombinante.

21, El vivuz ds cualquiera de las reivindicaciones 1
a = donds practicamente no 2e reduce la actividad

=

cncolitica d=l virus para las o£lulas tunorales humanas.

)]

2F, Bl virug de cualogquicera de lag reivindicaziones 1

t
i

a 23, donde lza actividzd oneoclitica dsl vivus para las

lulas tumorzles humanss wedida con la vialbilidad celular

(]
(In



20

dzspués de 192 ha A= la infecoidn no se redusoa 2n wmis de un

£0% en comparasiin con 21 vivus a partiv del ocual se pusde
ckhtener =1 virus reconbinante vy mias preferentementes no g2
reduce egencialmente con respetos al vivus o a partir del
onal 22 pusds obhtenser ¢l virus veoombinante,
2¢. ™na nuclescapsids de un vivus a APN onotolitico
resombinante de cualguiers ds las reivindiczacionez 1-26.
27. Un gJenoma  d= un virus o a ARN onoolitico

vindicacicones 1-26.

H.

recombinante de cualoquisra de las ve
23, Tma wolécula de ADT ome oodifica <l genoma y/o
antigencma de un virus & AP oncolitico recombinante  de
cualquiera de las reivindicacion=a 1-265.
9. La wodlécula Jde ADIT de la rveivindicacidn 27,

ligzda operativamente s una secuencia de control d= la

30. Una <ceélula que comprends un virus  oncolitico
recombinante de cualoguiera de las veivindicaciones 1-285, un
genoma del virus Ae la reivindicaciin 27 y/o una molécula
dz ADM d:z la reivindicacién 23 4 I3,

21, Tma  compogicidn farwacéutica que conprends un
virng onecolitics  recombinants de cualimiszra ds las
reivindicaciones 1-2%, un genowa Jdsl vivas de 1\

reivindicaciin 27 y/o  una wolécula de ADIT de la

reivindicasién 2% & 25 2ome un ingrediente activa, opcio-
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nalments junts con vehiculos, adyuvantes y/o  diluyentes
aceptables para uac farmacéutico.

22, La ocompoaicidén farmacéutica de la relvindicaciin
21 que adewds comprends una prodrogan gque se pusds convertir
en oun compussto  Lerapfuticamentes  active  por la enzima
cenvertidora de prodrogas codificada por dichs al wencs un
transgen adiciconal.

22, Tn método para el tratamients de unz enfermedad

proliferativa, gque comprends la adwinistraciin a un aujeto

o

que  lo necezita de una antidad eficac  pars uso
farmacéutics Jd= un viruz  oneolitics resombinante de
cualqquiera Az las reivindicacionsa 1-285, <1 gJgenomza A=l
virus de la veivindicacién 27 y/o una molécula de ADN de la

reivindicacidén 25 & 29,

21. El méEtodo de la reivindiczacidn 22, que zonprends
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cantidad eficaz para uas farmacéutico a

(1) wun virus oncclitico recowbinantse ds cualoquisra de
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dicacionez 1-25%, un genoma A=l virus  de la
reivindicaciin 27 o/y una wmolécula ds 2D de la reivin-
dAicaciéin Zg 4 25 e comprends al wenog un Lransajsn uae
codifica una encZima convertidora de prodroyas v

1 tratamiento Jde la

!Il

o

(ii) una prodroga adecuznda pa

enfermedad proliferabtiva en conbinacsién con <l virs, en
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pusde convertir en un compuesto

A1)
17}
10

dAonde  dicha prodrog
farmacéuticamente acktive por la  encima convertidora  de
prodrogas de (1) .

26, El wftbodo de cualquiera d= las reivindicacicones

22 a2 24, donds 21 aujeto es un pacients humano.

]

2. Un viruz a 2RI atenuads: onezlicico recombinant
para aves d= corral, que comprends un Acidoe nusleicos que

conprends al menocs un transgen Jque Codifica una citogquina.

18
l_l .

1y
[

27. El virus de 1 vindicaciin 2f, atemiads para

pollos.
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Fig. 3b
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Fig. 4
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