WD 2007/ 147528 PCT/ EP2007/ 005302 Process for

produci ng poxvi ruses and poxvirus conpositions The
w@r@3aus28 nventi on rel ates to conpositi ons andPCT/EP2007/005302

pharmaceuti cal conpositions conprising poxviruses and

nore particularly extracellul ar envel oped viruses.

The present invention also relates to a process for

produci ng poxviruses and poxviruses obtained thereof.

Moreover, the present invention also relates to the

use of said poxvirus and said conposition for the

pr eparrrocess ¥or ?r&ﬁdb Bkvirises airicbpBLvivhs 'tQilhposntlons

threats (avian Tl west nile virus, anthrax, etc...)

as well as the devel opnent of gene therapy has

i ncreased the need for producing and purifying

POhei rpreeent oinvientiphy | retates oto tbempemlbhs parig o pmrmaceutical

This is notably the case for the an V|rl1
compapiians cmmsmqm@wgfaﬁes Aand ppren paHETfaﬂyt pyirage [argenveloped
wruse%g:l'lhe %Eéﬁ‘ﬁh\/@ﬁtl ?tég & At rB@éé§ﬂ#rgt}réggér:]igétpoxviruses and

'S now a SO used as a vector
pownmlsesamtalpedrtbemf Mmreemmlhez prmtiisverttidni aled rakates to the use
ector for the vacci natin Fnatdlents

of saif GRS AnsAeLsoTbesting IRLIE bapRERIoLe & MEdiGhpant.
ﬂ@@%ﬁsﬁ' threatsd n flu, Wadt ﬁfpé)/rru%tﬁﬁ’d)( Bété‘gt) as well as

ene-codi ng HPV antigens’ is also used as a vec
the dé\mlopment ofegeme thaérapy hastinergasef! the aeiedrfor araduningand purifying

poxviriige fof BEaRTIRC hEiR eGry o PRORy Sp) Pisna otdhlyg case for the
Mamrﬁaranhowgy AhR8td dfwgye Ois gpsRifusAwhitReWwas initially used for
oplasmc site of replication. The genone of several

vacmrreémgetnsmutwog@ﬁmem pakentsi againsh Warielae ITHpunalegeysed as a vector

for geYBr{hePhel BLisse5. Yor Hieille AR izt as 4 Vgftor for the MuCH

gene ISt%accifdtitlg pdfiénts HyaidétilintdrdespressingiMuetl (S&H@IDEﬂlaH 2003, J
Vi rus Ankara MVA) strain (Antoine et al., 199

Biomeg Biatechnpy., L 30d4P4-30N e M\t 6AMYiRGIBE gane @@dmgrlrt%\d antigens
s is {55758 LML P16 R80PI A e

m&mlsesgmel degroup aﬂ_ compleas seandbped M%sesbtaahldgitinygwsh them
attenuate VaCCInI virys strain generat y nore .
principajlyn bys otbesreﬁnansua grﬁ?,o%@yt teeiR, %59% @?\Iﬁa gengme and  their
cytopl‘é?ﬁﬁé @é@s\ﬂfrﬁé?)heé‘tl&m gh@%%ﬂ?ﬁ% offé PRl AdrabéBYE xviridae,

ction Vi rus was
includiteptis Cegebbager vamhleeuwws)ﬁvmastram’a(@oeimlmlai uﬂ@goerol 179,

2a7 B LR EIL STk L, I iedos) 8y 0B Lot e mocired

vaccnrﬁ&ﬂ}?ﬂlﬁ% ARKaraOfNPRA) SERin YARRINd 8t §PP¢9§8‘WﬁoW4@e'3€59396) have
allows the precise identification of the alterations

been m;xpledcmxhse@ldemced NV hias &l dgedieratramdedt DAGgsname jop about 192
kb coa@g/ %52%899%0'&%8’2&9%‘5 oP W\{\ICR a%%go%\rln)a%QW{ ()]04 g?ez ‘ci;nvolved in virus
assembly. MVA is a highly attenuated vaccinia virus strain generated by more than
500 serial passages of the Ankara strain of vaccinia virus on chicken embryo
fibroblasts (Mayr et al., 1975, Infection 3, 6-16). The MVA virus was deposited before
Collection Nationale de Cultures de Microorganismes (CNCM) under depositary N°%?
I-721. Determination of the complete sequence of the MVA genome and comparison
with the Copenhagen VV genome allows the precise identification of the alterations

which occurred in the viral genome and the definition of seven deletions (I to VIl) and



numerous nutations |eading to fragnmented ORFs (Open

Readi ng Frane) (Antoine et al., 1998, Virol ogy 244,
w@e®73968 The natural pathway for intracel | ul P€T/EpL0aKens302

of envel oped viruses involves a series of steps

i ncluding the binding of a viral polypeptide exposed

at the virus surface to a cellular receptor and a

el PSR G 550h b S ) RS e

al., 1998, Mifchsgy 244,1365-896xCt ed ceII However, in poxvi rus
gem al case, the exact deljvery pat hvvay anal P/SI S i

h‘fbIﬂaéﬁrtaé@aﬁ?”@héo%mtgq%e@rd#pt@m ke glgpqg,s involves a
eriesd'oftétél % Ehé rﬁﬁ&hgg&’r??wgéisgolyé%r ace)ﬁDSFed at the virus

race ure vir

surfacenteeh m@ﬂdlaﬂrecept()EE\vm a Tisdon InhAbI‘famsmwmtweHDnge oiraband celiular
particularities, characterized b a nono nvel g
memtyan%uw g imiraligenone Faleaselinty fm pmpgﬁapm of the infected cell.

d f
FRRER Bokif KBt sl pool ity Gakhday anabvei i
comphqated bqfthéfeausteﬁeebéMoehd)mholdgm:gllycﬂlsmrim fossi ohinfectious virus,

termeBUkRGRLIAT A Boans dlnD andaxt acei e omeioRsa i EEEV). The
IMV folt® %é rﬁ@ﬁgﬁ@l‘ﬁ %iarﬁ@@laﬁh@éebﬂéractér%@e%&'élerlnbnohpld envelope

enco gene (Rodriguez at al
surrownding th@ﬁ;rah@zem is mnmpgllgebcetlz@tramwt@pmsm of the infected

cells, rﬂj%'f’gpﬂs il-é'ﬂlggg g&sggtﬁ%ﬁg‘&qali&hiiﬂa%é ﬁ%ely%@eﬂf’\ﬁ}e érr%gcted cells.

Many?d?ot@ne ﬂatuﬁélfédlypggﬁlde%m)lp@s&ﬁht theEsGRatS By IIM\/ fibid envelope
44-252) and H3L Eenes ared

have thsenh@erutmmd ﬁh@h@/fpbreﬁameatheaadm laaaambm?e kDa proteins,

resneb i eMEBREARG R KGIAD SRS BURalRiCh RERL), B8 St daoass
Rodrigige BEEYtabin, 198'7"1” Vir@ﬂs&'ld 3550s3364)tdred thief A¢7E@ene as well as
cel|'s. The EEV surface menbrane envel 08(0 shows

proteins gnppaee bid- 1R A Har@8lanA R Y eh etal-n2090ad. éﬂfqla% 9701-971 1),
4
E10RYEENEPIET Y B (T oha" 5 adcr o) Fhs O ey omegred to the

MV, thia & BVMEbram chalsEdh famdditiorial sodtee tipideseniradef emvelose (dbuble lipid

he vacm nia:strains enhage d WA .
Iayer)saq%"i%i) o e trans- @%fgldmwmg sed! coRsaends,fo the viral

form géi%%%cg%‘éﬁ.@s@%@f&frceﬂé Fhe: E%Qf;%urfét:ﬁ%ﬁﬂahﬁl envelope

they are nost stab In
showsaboubtirprateinsWisichlaag absenttroni thentVV sudace, s;uchtmstor example

the ergdelieiaky AR 554 RBrinch i fhaf bentyrralid, T8 Bapustence o
said IW%thEE\oerdrﬁfsShﬁ belRAl §8sdribediRN dnbitesrie PAERRRCStrains (e.g.

For this reason, the avail able poxvirus purification
Copepnagars sad MAA straies) asewell rass forppthesrpoxXvituses such as the fowl

poxvi R s o 2000 & o WM BT e TaBBaES Bocauce of

t R ti\E apN A SRtALIS irs tid angiréimant, AR plax%f pl%kibnﬂﬁant role in a
ol ypepti des than onto the | W surface of

host {oebegbiraaamissor (Hooper et al. Virology, 2003, 306, 181 185) With this

respect, IMV particles have been the vectors of choice for gene therapy purposes.

For this reason, the available poxvirus purification processes only treat the virus

present in the packaging celis (i.e. IMV), whereas the EEV particles shed into the

culture media are discarded. Because of the presence at its surface of a larger

variety of polypeptides than onto the IMV surface, the use of recombinant EEVs



WO 2007/ 147528 PCT/ EP2007/ 005302 3 having a targeted
infection specificity has al ready been proposed
W uH2005e208074; Galmche et al. J. Gen. ViroPCTERBO7005302

78, 3019-3027). However, even for this specific use,

| MV particles are particulardy preferred

(U820050208074 page 4, chapter 29). Surprisingly, the

R U .

havinBPP iarGBMd ot c%I By /2y bré%nt@@ggéggt(%zoosozosom,

speC|f ave a (greater

Galmiohe/ etr aIpUOG@y\l §liroll. {: 19917I ¢a080¢©4waf/§:d-|(OWeVéN evvebhthls specific
this respect, the Eélesent i nvention rel ates

use, I%\{(partlféesﬂa@ prrdiceiasly| Rreterrast AR ORBR24RM ¢ page4 chapter 29).
V‘@ﬁ e&i&ngqj?' Speg&bﬁllégl’a‘rﬁt 'h%ﬁf?)uﬁ?é’%l’éﬁ%i@?%g”ﬁﬁ 958 6}? rgeted  infection

specifi @tyahm & greatep therapeutio aadﬁbr mrexblwla&licyefﬁcacy compared to IMV.
phar maceuti cal conposition caonprising. reconbin

whTth s resrast.clhe; present B\Yengﬁﬁdﬁh R§ tq/a wvugg@ndEpreferably a
reconﬁ@ﬁSHQ PBWIszhQNﬁé’rte'lrL%aﬂP oGRS ‘?é‘t%nt BV Wlt'ﬁsno qlargiﬂgd infection

e used e sense that mean
specif'm:ity'.,THeatprésemtt irvehtiont dlso™” mlﬁesrtmar edmposrtlan and preferably a

lurali of .the referenced c 0 S, or steps . .
pharbaasdical Fempdhiton: cormBAting Tarer RN Rl Wit o (akgsted infection
ifich le, the term"a cell"” includes a plurality of
speC| Fijfp i ncluding m xtures thereof. The term "and/or"
V\Aeruseeirthnm@"m&rtbe rentine lapgiisatiore thedarmg "af andn"an" are used in

" Qr ot her, en, of th -
the seriie, ol BoysPren: Bhist 8hra aERASt ST’y oPf ordigrs org plurality
of the @P@@ﬁéé&%ﬁ%ne@ﬁs Bf 8Ebpie LRIdsshanontdltbiearBOdfctates otherwise.

pr ef er abl ¥eWIthl n 10% and nore preferably within 5%

For emmaleg itheterontaieelbrineludge a pluraligeaf eellseincluding miiures thereof.

RS B RIERE LA HEEER PRBHeS BEEH ot anc, o

and "&IPEPang btrer@onstingtion bfithenelements lcuhegedbyedaid term”.
'Consi sting essentially of when used to define

pf Bauters), "akeuipoi ( ABREPXIRAtEET RSdysed hagreinaapans within 20%,
prefe%g) hﬁllg1 @%hgff% ngﬁ}%%rébgfwﬁﬁlﬁ@b% ag?Wen ¢aRRN Bhge.
S1 gni It S

I cance I on consi

eAsameldahéryemftheherme'cohqmsnrtgmpanmmﬁedvmméandhat the products,
exclude trace conta nts an Eha ceutically

compgsiigps A mePfls cngludeciin reterbaces companensar steps. but not
exclu&%ﬁp%ﬁhé‘r@ W&élmtéé%t%'llg fatm_s\rlﬁén OLB8H to define products,

onents or steps. Poxviru y conprises viruse
compositibhe abldometiodey ishadl raedn Iﬁmmuixpgmmerlmmmmmmdri&‘esps of any

n ese, t oxvi rus according. to the | .
essertel Hailrants T BHSeeh COMRRAIRD Gais10gnBrseitigy of the recited
comp@‘néﬁf%ﬂ%t\llbrh’cﬁeéqcllf’@é #Be% \ohtsrhmanty bR PHArERButically acceptable

Capri poxvi ruses, Lepori poxviruses, Sui poxviruses,

carriekp| TQmﬁn@mgpf"usbaU m&an a@)@«ﬂlngsregre Ah@mrttaqegetecm@ts of other

prregtee‘r)sred enbodi nent, the poxvirus of the

components

Poxvirus family comprises viruses of the Chordopoxvirus and Entomopoxvirus
subfamilies. Among these, the poxvirus according to the invention is preferably
chosen from the group comprising Orthopoxviruses, Parapoxviruses, Avipoxviruses,
Capripoxviruses, Leporipoxviruses, Suipoxviruses, Molluscipoxviruses,
Yatapoxviruses. According to a more preferred embodiment, the poxvirus of the

invention is an orthopoxvirus.



invention is an orthopoxvirus. WO 2007/147528
PCT/ EP2007/ 005302 4 The Orthopoxvirus is preferably a
wQ awai#isas vi rus and nore preferably a nodifi eBCT/EP2007/005302

vacci nia virus Ankara (MVA) in particular MVA 575

(ECACC V00120707) and MA- BN (ECACC V00083008). As

preV| ously indicated, an | W particle corrprl ses the

% n

w581 SFEPBekARS dhEretponrd Nashfite SR A 62 Befbraly o
modlﬂde@@dlhlaCtnm§ Wnkaka QHN/A)ymapamddlafrl MWAl 5'% (&DACCIi Ww00120707)

envel ope exposi at its surface cellular as well as
and MYASHN pﬁggb O@%@ 08Bk term "targeted infection
?ﬁ??c%w%gl in ]até%edamﬁﬂm}? e&rﬁagetf v‘S l‘ggr\%lfétlclo??éncluding the

peciticlty,

viral gerginme surduhded by artor@lawwhptd eﬁvétape €Thé terpi SBEV" refers to an
tovvardsatarget cel | ared to a related nagn

IMV patile seroupged ibyan aﬁ?tlpealeb'la«@r aptdewetopea%mns At its surface
cellulé}aéé t/v%h%s"%rtahpalfp%?)ﬂ&é@d infection specificity shows

ect said target cells unlike its
r'éhattenin rttmgat&di infectiqpospecificity” pee used énereini etiensetona controlled

oxvjral article with a targeted .ipfecti on

. 1 hat
infectigo speeiieibl, Whatesat Somyral BRI ShiereTRg: © DRA@aIa) new or
enhanded] ttt%rp&% fowdras (g ﬁa%%% @ satcoHtﬁdréd Sty faa‘iélatétf r;/onOI modified

anti-l1gand recogni zed I'1gand noi ety displa
poxvirus partickeufsaaerestiltt a@mmml partlcl@amth altargsfted himfection specificity

show%gvfrﬁtgpﬁgli)bﬁh &Og%,tgﬂa&ﬁet éﬁfll?lqsqllggﬁ re?:%ﬁam dtrtg%llfa od poxviral

particlee\vitiiel raexns tAht B bbﬁt@al%éﬂﬁcréomﬁtﬁrgqé@été@tm@bn@ﬁ specificity
speC|f|C|ty will infect said tar?et cells with a | ower

infecty meregfiicieatly ef meredapidetvitp 4arget cells (displayingeat tbeirisyirface the

ant-ig i et F BT B Man FiclonycfodaPal 2ty Sitfaceof the poxviral

partuc@eapm ientisAyl ther eion, tRgesele (Ibias ddeaviedrpldehetiseir surface
a nucleic acid which 1's not, natural ly Bresent in

such @ﬁearttalt@and)wwweaﬁra 6ﬁ|ét%3|"rl§’@d}/'ﬁ%|nlt)am€l$ewét odergigeted infection
specﬁ‘?&%‘*ﬁﬂq e%'t‘%gﬂlefa t”B I%C\H[tﬁ :Jqﬁ%@?%rga !ﬁ;éflg%fieﬂ&y compared to

irectly cyto unction
non-target celtst. | y" cyt ot OXI c, Wwe nean that the nol ecul e
efcoded by the exogenous, se uence }_/ql tself he toxic

¢ teERafSCeMbiRAT, VirusoBTERRdPodi Wy, cogpprising an exogenous
sequéd@eelhgér%d rhft adé?t‘o‘i"lé> EAS U588 HBrein 'ahoé%@e)‘ﬁ%‘é sequen>c/:e refers to

deoxyr1 bonucl e Seudononas exoOt oxi n
a nucleéc aeudaddmbh ssedot watioalin wresenklndhpruanemtvmmr it may act

QB AR Embafinint; e eipbmoun Seafebis PRtdss Scpolgeule having a

dlrectKyEdatr indirect @GRRBXic LABKoN. 18P "dikE&y28PIndircBAPT BROESHEE we mean

herei n by Teference. _
that the molecule encoded by the exogenous sequence may itself be toxic (for

example ricin, tumour necrosis factor, interleukin-2, interferon-gamma, ribonuclease,
deoxyribonuclease, Pseudomonas ;xotoxin A) or it may be metabolised to form a
toxic product, or it may act on something else to form a toxic product. The sequence
of ricin cDNA is disclosed in Lamb et al (Eur. J. Biochem., 1985, 148, 265-270)"
incorporated herein by reference.

In a preferred embodiment of the invention, the exogenous sequence is a
suicide gene. A suicide gene encodes a protein able to convert a relatively non-toxic

prodrug to a toxic drug. For example, the enzyme cytosine deaminase converts 5-



In a preferred enbodi nent of the invention, the
exogenous sequence is a suicide gene. A suicide gene
wenmoders2a protein able to convert a rel ati vel BCT/EP2007/005302

non-toxic prodrug to a toxic drug. For exanple, the

enzyme cytosi ne deam nase caonverts 5 WO 2007/ 147528

PCT/ EP2007/ 005302 5 fluorocytosine (5FC) to

- I ( .
ﬂuoro?éo%ﬁ%@ﬁ@é#dpggﬁé%n%% (gﬁgj)gé/lﬂn &Pé@@ﬁﬂﬁi@&s 89, 33); the
herpesessnples esnoghé sthlymltulneakmase semshtlwse celist fovitreatment with the

antivira@g%gtgp a”é&%&@.r’@& ) o EE&:@?rln owr {\/DOH ¥ (19%%|46 5276;
Ezzecﬁne@@%) 1@3‘!@ M;ﬁ?blgcﬁﬁg?‘gﬁé Sd%inee‘?g%?rglﬁr%é' éﬁ‘én)f 8|rgan|sm for
exampleds. cdlhmrsSaccrhaomycesm:eﬁ\&slaedmw‘dijMt of the

iﬁventl on, the nco ei.n havin

HGS1 1A i, PEALET it (O Mt 26 Jas, IRvio, e aspeyencodes a
protei@mrgéo\}grg% gg%gggﬁgd%%ﬁﬂa‘sg é%ﬁ‘ﬁ/@tanapé\}érpﬁ{drérb??ferably a protein as

9954481 her exa
descritved-id pad¢rtreppiisa ttomb WQ@R0GHR0 785 amkéW@ﬁQ&ftB tcl osed

b%ﬂgﬂE?Z%ShaV@a&@t&@r%é{\ég Vel Sompitatoné diflog ggse disclosed by

Bagsidge Met and 78) ORafhdly FREOR Oalkfiatiay! idpls and the
ad SBusza (WO 91/ 11201) narrel ewano eni c p?lo dfwugs (for

Pseudormepas sapy GREG2 enzyme, qnc%mosgedlsolgged by Epenetos & Rowlinson-

cuse R PR R ARl it o acai) and

plant-tiefivéEBetaPgluabkidbses. phosphat ase useful for converting
phosphat e- cont ai ni n(r:] B?Odrugs into free drugs
irF gy

dFprEues dhatsareuyeely s @shvedimeng of de o igChideg but are

not Ilgd:l o?egcgz a'll{énl L@ﬁ%gﬁ#ﬂsubpg@hgﬁé?scocar gﬁh@}ﬁtgp!}%fé -Bontaining

prodrigyl inf Hfegs i dviges Uatlylsadfatzgen asefuls fér amhvébttngt mjlfatef-eontalnlng
useful for, converting peptide-containing prodr q
prodrygs e freg dIHggsProtRasein PHERASSEIAA PralRase, thefglygin, subtilisin,

carbog%%pﬁ%‘égétédﬁgcé’thggﬁhﬁgs shbRtasCelt héhﬁn? R BhA )2t are useful for

tituents; carb te- cI eavl Nng enzynes suc
convelntirigr pgplidetcoptalnmg am:djrugsj natoi ineelaragsis Bf-albnf/loarboxypeptldases

| usefu @ggk&éa&gglg%)%?@& ﬂ%aﬁdﬁq&ggﬁ%@@f@%@Fsﬁégtq[lgﬁt%;' carbohydrate-
cleavnPlgr 'eﬁ%&?ﬁf‘s}d SYchh éée@etb%j%ﬂé&'ésb%é fahee fdiudsminidase useful for

ni ci am dases, such as penicillin V am dase or
convep’mg cglycosylatestri peosisygsis ttal frieer dmgeermtadacf@maﬁ useful for

convegﬁ&\éat ' Ze?c&ﬂ%tva Q%;W@F]ag |ac§qrﬂ§2§1tc\ﬂm rggp g&lgg’ era{,\d penicillin

amiddsesOsiite as Ber@GHinA btidasé be benicaliv i aHi@sseMseful for convertmg
enzymatic activity, also known in the art as abz

drugscianivatized ali their amine nitragesspriduphgoxfaceks orm@m/{ atyl groups,
respeE@\%-gy §f?%5§i¥§%% Kﬂérn%%é@eyanaboﬁ lmth é\?ﬁﬂﬁ&lc activity, also
known in the art as abzymes, can be used to convert the prodrugs of the invention
into free active drugs (Massey R. et al., Nature, 1987, 328, 457-458).

Similarly, prodrugs include, but are not limited to, the above-listed prodrugs,

e.g., phosphate-containing prodrugs, thiophosphate-containing prodrugs, sulfate-
containing prodrugs,peptide-containing prodrugs, D-amino acid-modified prodrugs,
glycosylated prodrugs, beta-lactam-containing prodrugs, optionally substituted

phenoxyacetamide-containing prodrugs or optionally substituted phenylacetamide-



Simlarly, prodrugs include, but are not limted to,
t he above-listed prodrugs, e.g., phosphate-containing
W@e@dntges t hi ophosphat e-cont ai ni ng prodrugs, BCI/ER1087/005302

cont ai ni ng prod rugs, pepti de-contai ni ng prodrugs,

D-am no acid-nodi fied prodrygs, glycosylated

prodrugs, beta-lactam containing prodrugs, optionally

substit yt ed enox acet am de-con ni_n rodrugs. or
contaig GrafGSs SELETOEVES s ang o1ieh Bl Reoidto8 e ynich can
be ﬁ%ﬁ%&%&éﬁ&ﬂé&% cyfotoRIt afuysnthadl @ BeSderivatized into a prodrug

5-fluorocytosine and ot her 5-fluorouridine prodrugs

form fari use dmthis beverdioneinciue, bl rreerobolimidgd deogtapasideysteniposide,

acriarpyon FRUnauhEY GG Subie oot gliSfycins, cis-

platin@f0BAg! Q&plétﬁﬂrﬁ%ﬂ@gue@ldtblb@ﬁ%m% éi;@é?@rﬂi]tﬁh@ (see for example
carm nomyci n, aminopterin, dacti no% 0 m t onyci ns,
gedl

US4,67518p), &ﬂmwm meépfpﬁlam and mtherl itregesy Mpstargs.

5'?‘P$ f@'&}l&%r g’i‘PF’aﬁﬁ%&p{QSFéé%@ngg% ?&Cf%s) a rﬂbtorz me capable of

cleawﬁgstfaag@téd RNAAOF lDNAerrhenfa@btﬁarRther ONA oo md may be
encodes a ribozyne capable o cl eavi ng targeted RNA
RNA oy DMwhvnheISte@ﬁg@tl@ldomfwctmﬂofttbetf@ andxcleavags thegeof results

in cellgg%tﬂan 8 BQACH b A?ﬁf‘ﬁ tdlé’éve{domtal'}}eoé WA 0P DIGA vWﬂ@h encodes

¢l eavage er eo resu deat h

an undesir&hié mbthINAfot @xampté eavertoyeneleroBlE, (alndm{b\avdge: bf this RNA
encodes Ende |rabl rotein, for exanple an

or DN&W’E‘@QER@V%’?G b@lcgﬁ\%éa%‘f’erpHFs RNA or DNA nay
o8
fIlTeé{ g'? erﬂ% %‘ﬁ%oé e exogeg?;gn neé)gﬁ%%dd%ség%hhgénse RNA.

aByl"saehsmﬂ\lRNAByNé anealsméimhommmamhlah erthlses to, and

er Gt bR s SO S 55t i or 1o

anothbP RRAOHIMEcUNAWAmheHd el dUth akhgreeRIRNAUSH tRNA or rRNA, or
pre-mRNA or tRNA or rRNA, or hybridises to, and

hybridiseseid, anddnteirfenes W@thettapree@sesaron from aggege. | n anot her

enbodi f the | nt.ion.. the ex 0 e

I RiBe" mBodlifa (iRE sk Mhichy B FORRIRID FERHRETeptaces tne
functié@'@ef derictive Hesleeinathe étf@éll thvews and deveedli th@dsand inherited

geneti c di seases of mamm i ncl udi ng humans, whic

genetigy dls(%l@géopfbmad@ﬂé\lﬁn'O@'Udmégm%ﬁ'ﬂmég Ie saesed by defective

geneslggl:nfér\agm% éﬁ@égﬁ aé&&{t@&s%%é ‘?nélh%é:_r@sggnfg}sajﬁ I\M‘Fér‘é there is

atron in th then

knowrnis ctd ar milyatiorojrthe \BFETR gériwr&ud:herkmmusboldmedy&trophy, where
nmutation in the dystrqgphin gene; sickle C%L i sease,
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Examples of protooncogenes are ras, src, bcl and so on; examples of tumour-
suppressor genes are p53 and Rb.

In a further embodiment of the invention, the exogenous sequence encodes a
Tumor Associated Antigen (TAA). TAA refers to a molecule that is detected at a
higher frequency or density in tumor cells than in non-tumor cells of the same tissue
type. Examples of TAA includes but are not limited to CEA, MART-1, MAGE-1,

MAGE-3, GP-100, MUC-1, MUC-2, pointed mutated ras oncogene, normal or point
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In a particularly preferred embodiment of the invention, the recombinant

poxvirus encodes the same broteins than TG4010 (Rochlitz et al. J Gene Med. 2003
Aug;5(8):690-9) and TG4001 (Liu et al. Proc Natl Acad Sci U S A. 2004 Oct 5;101
Suppl 2:14567-71). In another particularly preferred embodiment of the invention, the
poxvirus of the invention has a sequence which is more than 90% homologous to the
sequence of TG4010 or of TG4001.

Advantageously, the recombinant poxvirus further comprises the elements
necessary for the expression of the exogenous sequence. The elements necessary

for the expression comprise of the set of elements allowing the transcription of a
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proces§sid, WoeE BWdiate ippeskritdntise plififed ebhposition ysed and the
poxvirus released fromthe cells is purifie

sdeweyer, dhe ﬁwaﬂafa@nfdrMSfmgawmn PlACSERES aéﬁ@OAﬁaBﬁamory Firstly,
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enzynﬁﬁS'E"nd ose of CotripuundSiderlviiny frolfi hintdle s produtiessmrecesses has
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vary between lots, even from a single manufacturer. The compounds may also be
contaminated with infectious agents (e.g., mycoplasma and viruses) which can
seriously undermine the health of the cultured cells when these contaminated
supplements are used in cell culture media formulations. Moreover, the use of serum
supplementation of culture media can complicate and increase the costs of the
purification of the desired substances from the culture media due to nonspecific co-

purification of serum or extract proteins. Most importantly, the use of undefined
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st t't%"gc?rg ?étbs'"?lge%ffeésﬁg? ilgee Er%n%%jcgf h‘,evgl@loﬁgag hgl‘,l%g% a cell,
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partlcl\ézlsr;ssselmsblgcri]. attenuated Vaccinia virus such as MWA.

As used herein, the term "packaging cell" refers to a cell which can be infected
by the poxvirus to be produced. The packaging cell can be a primary cell, a
recombinant cell and/or a cell line. For example, a recombinant cell which contains
the elements necessary for the production of a recombinant virus which are lacking in
a recombinant viral vector can be used.
| In one embodiment of the invention, the packaging cell is an immortal avian
cell.

In one embodiment of the invention, the packaging cell is a DF1 cell
(US5,879,924), which is a spontaneously immortalized chicken cell line derived from

10 day old East Lansing Line (ELL-0) eggs.
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viral nucleic acid to a cell, wherein the vira
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The cells of the embryos are then dissociated and purified. According to a
-preferred embodiment of the invention, the cells are subjected to an enzymatic
digestion step that allows the destruction of the intercellular matrix. For this purpose,
the use of enzyme able to digest the intercellular matrix is particularly useful. Such
enzyme can be selected from the group comprising but not limited to Trypsin,
Collagenase, Pronase, Dispase, Hyaluronidase and Neuraminidase. This enzyme
can be used alone or in combination. In a particularly preferred embodiment of the
invention dispase and Tryspsin (e.g. TrypLE select from Gibco™) are used in

combination. The one skilled in the art is able to determine the enzyme
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process- according to the invéntion conprises the use
inventuin iSEreefrom arimal preduati ng to EP06360001.9 for the

V3RE B B Ttol oA RRGER RS beed lopddk,dpReribed and some
of them are commercially available. For example 293 SFM II; 293-F Cells, SFM
Adapted; 293-H Cells, SFM Adapted; 293fectin™ Transfection Reagent ;CD 293
. AGT™; CD 293 Medium; FreeStyle™ 293 Expression System; FreeStyle™ 293
Medium; FreeStyle™ 293-F Cells, SFM Adapted; Adenovirus Expression Medium
(AEM) Growth Medium for PER.C6® Cells; CD 293 AGT™; CD 293 Medium ; COS-
7L Cells, SFM Adapted; EPISERF® Medium; OptiPro™ SFM; VP-SFM; VP-SFM
AGT™._ (all available from invitrogen) can be used as cell culture media in the
process according to the invention.

When the packaging cell is a CEF, VP-SFM (invitrogen) for step a and Basal

Medium Eagle (invitrogen) for step b and c are particularly preferred.
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e
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oln drdende meehv@ntthe poxyitdses presedd @) th@np@Cba@ﬂgrcaHsythe process
acooBeFE s 6Bt Hrne TRRREL Y 30k b0 508 or e
packdfigveen rédbrane. This step leads to the liberation of the poxvirus from the”
packaging cell. The disruption of the packaging cell membrane can be induced by
various techniques well known by the one skilled in the art. These techniques
comprised but are not limited to sonication, freeze/thaw, hypotonic lysis and
microfluidization.

According to a preferred embodiment of the invention, the packaging cell
membrane is disrupted by using a high speed homogenizer. High speed
homogenizers are commercially available from Silverson Machines Inc (East
Longmeadow, USA) or Ika-Labotechnik (Staufen, Germany). According to particularly
preferred embodiment, said High Speed homogeneizer is a SILVERSON L4R.



and six days, nore preferably between two and four
days and nost preferably about 72 hours. After the
WO pdogadisesr step, the cell culture nmedia used tBCT/EP2007/005302
cultivate the packaging cell is collected. Said cell
cul ture nedia conprised thelEEV particles shed by the
i nfected packaging cell. According to a preferred
Wr{eﬁ% né%p ﬁjc{e{l%nh ;éelllgéhltu?%%’%drlélﬁggl é{l:%d Jhe disruption
of thdlpackagingceedlt membrard s aml mdiwcthoyafyee@/mw sascttns technique

leads{ Ko Ut ASHTIGHRN (i cihen o FERUCIpm g ot ok &L 1996, virology,

r according to the invention nay conprlses a
217(2212%83 ?'ovvi ng the disruption of the packaging cell
nAotording tolaipseferea emmmenu; Istep db&:rﬁtermmmxﬁnseh;ea clarification

Ry R PTG e
emboﬁﬁﬁg@ﬁ‘t' chLtﬁ |H@Htlohn9¥‘ﬂ @Hrlﬁéﬁloﬁr&eﬁlﬁ !a'd%ﬁtﬁ ﬂltn‘a'ﬂ@n%ﬁép

setec ques ' conprised but are not |imted
sBBptl'atflltmtlorf nmiléédiﬂam ang paetolimitedy $ shendse of one or more

comnf e ST Boa RSSO | BeBaRlSeEL 62 SERES Bl e
(Exan%lé&ulﬁbﬁﬂebﬁﬂml)n@@f\lb %ﬁb&@@l‘éﬂe@m%&lé@rdedth Hliters (Example
ed honogeni zers are conmercially available from

lncluds| C\PérﬂscﬁP RIS CRE0( ER3F0, CERAGheaiN® lnspyposated HP series

sepe e BRAFEIA Ind e s, ST Psol 9556, BT o). cuno

IncorptYERIECEIiZ 8eries de hW&%SGEiMﬁeSV@IQ@@UNW CA30, CA50 CAG0,
FkF?Cr:T/ EP2007/ 005302p&i13 When t he packa cel'l and.t

CAT0: A9 AUNG Ipearnraied SBoseries @ﬁ@thdﬂgqfaﬁﬁﬁampl%? ingiide SP10,
SP30p SFE SifGosb 7Y BHAE CUNBbelifld dift cbipld BRfE HkERY Milipore

Corparatidn CQESe(rlleehdépthhﬁlte}rs (@xaahples lr%lﬁde\@!EmS O0@¥20, CE25, CE30,

CE354 (Gt Citor Her 500kt rd'éga%a Rip e e RSt L s ot
fntersa('E'x%Y%d;an tuli‘&ua\étd?@éév\@ %, eg§5<>ﬁié4§i %E%bp‘%ﬁé DE55, DE560,

ng to a nore pr ment o
DEG65| rYETD, @E?Fs)all‘dlllcnmel Cocaaration sHEp filtersa (dramples include A1HC,

5110, 16bHE: RURRE e Fkis R bRkl By PE) Miipore

Clang%\’tft’l dn@bPSI(y%E)RWl%% @N@ 'L%OAE’Q!rétﬁféré\PNFa?fOeﬂ%%éé%s depth

ters anmpl es i ncl ude APO F?’ NO 1 ncor at ed
filters {Examplateipriudei buteare r(oEkmﬁeldeto Rdi2.de, BR1 84JP), and PALL

o S e Rl D e A E A Ssgpecy

the aVAlidBle BB filtratdl units, it can be useful to couple two or more units with

decreasing pore sizes. In this embodiment, the mixture to be clarified passes through

the first depth filtration unit where the biggest contaminants are retained and
subsequently passes through the second depth filtration unit. According to an even
more preferred embodiment of the invention, a sartopure®© (sartorius) with a pore
size of 8 um coupled to a sartopure® with a pore size of 5um is used for the depth
filtration step.

According to a preferred embodiment, the process according to the invention

further comprises a concentration step. More preferably, said concentration step



Incorporated Calif. series depth filters (Exanples
i ncl ude CA10, CA30, CA50, CA60, CA70, CA90), CUNO
wo p@ongmsesat ed SP series depth filters (Exanpl eBCT/ERi00T@05302
- SP10, SP30, SP50, SP60, SP70, SP90), CUNO Delipid and
Delipid Plus filters, MIIlipgre Corporation CE series
depth filters (Exanples include CELl5, CE20, CE25,

furtheizHus {15 Ehmigatch o prdome,preBeh in e hixulfel iBpled from the
previddsNsdeS¥iitiad 18RS, DE40, DE45, DE50, DE55, DE5S60,
65, DE70, DE75), | 1jpore Corporation . filters .
(BRSHITEL TS Agrarasrleriad EBoREeRka e TeygR80p0 Sy Rsoncentration
o I . uf
step i§ 2, FELMPNCH YER, McATIFAor R Hifiesie; dMed Highbrane process
that cbntemtrates imd@airifitsssargeamedecldgs. Morfe $pemificalligx argolution is passed
th i ncl ude, but arti not limted to PR 12 UP PR%Z, PR 5 5
rougipp Se[REP@AN¢abIg,MeTbrang WIoRe| RE SRR haYe Peenhosenyto reject

the Iai?bg_e;i'iarii@le'b"'@/’lrﬁ‘éés)t ii$ t5é aetdritat | sHy GRBACtHeY siEH‘aIIf h‘lléﬁ?%ules (e.g.

avail abl'e depth filtration units, it can be useful 1
proteios)ifpd pasedhoougiothe mmembrade nto dberpermiaaie pblierofitiation reduces

I.n_this enbodi fent he mxture to be clarified passes
the VQ'HWﬁﬁheﬁ%g’aPF‘?’%th’i'B{‘h filtration unit where the

bAsEGRing b AsrefArd S eAitOdifbAt BE therihenfibRs B-URINGbNItration step
passes through the second depth filtration unit.

is follpwed i agliafitratiorestep. These tyoesteps canadyamtageaushf begone with

e shPTos R o TR TAPLo3FS S ks e fipotn and
involv@s Ziluihg Binerétentse dvifhoa sbhtiodapteffect alredatiiemirsthepconcentration

According to a preferred enbodi nent, the process .
of they#mpudiesin dhe metanigientlinendilytion rEthe Jiantatesallows washing out

| r af.er [ o fieot
more SSRE AR 5P 3R e TS iaRnsa S sigion may be
carrieti4odituirt ebatehl maslel hseneiléantinabus motief be grcohtnusus mode. The
diafihRIGE 4158 4261 30V AEBERRN Y USGadoIEDgs: Bp AR in Which the virus
is cofiRSEH. RS Barifle, INUERBO Uschit B EROAHIC M Buffe!@ed in the
is amcrofiltration step. Mcrofiltration is a
purifiqgatiesguroeesh againsha phammaceutically sacceptable buffent r at es

and purifies |arge nolecules. Mire specifically, a
solution is passed through a seni -perneabl e nenbrane

WBRSEraY, ethe! fIatibAVReRAPANEHASEE ihotheehfisrofiltidlien! &Mder in the
particles (viruses) in the retentate, and allow the

diafilteation| stap| havel @ pore .size comprised Hetweepds81tancQdid pme and more

rane {nto the pernmeate. Mcrofiltration reduces
prefeﬁyég‘?@r{%?é‘ﬁnt he extraction solution. According to a

PNEtRId adidermagidtidre ab ddiiedérivernpanitlest §8ch as viruses. With this
mcrofiltration step is followed by a diafiltration

respest,dpe Amessss tapeosdisgdocthe nyeatiengabueptionally dypbenicomprises a
step consisting in removing the contaminating nucleic acids present in the solution.
For this purpose, nucleases can be utilized. Exemplary nucleases include Benzonase
or any other DNase or RNase commonly used within the art, among them,
Benzonase is particularly preferred.

Benzonaze degrades nucleic acid and have no proteolytic activity. Benzonase
rapidly disintegrates nucleic acid by hydrolyzing internal phosphodiester bonds
between specific nucleotides. Upon complete digestion, all free nucleic acids present

in solution are reduced to oligonucleotides 2 to 4 bases in length.



the sane filtration nenbranes. Diafiltration is an
i nprovenent of mcrofiltration and involves diluting

wo b@7netsesit ate with a solution to effect a redeCt/ERP0OT/005302
the concentration of the inpurities in the retentate.
The dilution of the retentatge allows washing out nore
of the inpurities fromthe retentate. It is understood

tbghzéﬁkssedhéﬁidé Lekd o éTgHapéonGe?{thti%ﬂ %ghé‘e@ bRAEEN 50 and
nmode no de. The

, sem -cont i nuous or a contl nuou
400 Wimdf pteferethly bebvegn dQO dred Sﬂoaldmmmqreumetﬂerably between 150
ri sed

and 2B UR5L fteBéheSitase sEStmGanton L Fetunge T R0 A o and even
moreg:?éf@rém y bBfwediid aedbioRodfpcess agal nst a

maceutically acceptable buffer Preferably, the _
f Howeser,owherthe adapth Udtratiom, microfiftratiohi and diafitination previously

descr@)%%o,qrggg %@?m%hg%é& at| %s%egmqave a or|ecu arlzy, the use of

benzd?fa%fe%ﬁ‘@theé@%ﬁry%ﬂpms Psplett, Qhé@r@@mv&ﬂmrﬁsb Pelates to a
derived i cles such as viruses. hi s

procese dpretite pm@cppa@ésmwwae@w@re@ mch@urslea@ﬁtaram mogg particularly

onal | rther conprises a step consisting in
no beﬁgﬁ% eh qﬁ?éycont am nating nucl eic acids present in

tAg tlﬁ@lstbg@nthe P@kwhﬁtt DbRANEOIS tHE PrEGss3Sp feau“odmy descrlbed is
utilized. Exenp nucl eases i ncl ude Benzonase

sufficigh{ly cnuﬂiedarlta%n dfre dRatrableotarshrnoridbe ifteri in whtshame virus is
compBSBY9 FbPE anrrd@%an”l%%e beS ugéﬂ}l't%meg%%r\}ggé ﬁhgrf)ﬁﬂ’er used in the

enzonaze ades nucleic acid
purifiqatioheptocielss agztmsm ayph&enacsdically raziceptablelitifier e Matye snethods
nucl eic acid drol yzi ng internal hos hodlester
usablg daqdhange Wn?ehu %'y are ‘%‘0 ciethe gps. s Hf g &Among them,

tangeﬂt.g.q-ﬁf, ﬂgﬂ,g?,gﬁxﬁgge%g aci ds pr esent | n soI ution

are re uce ucleotides 2 to 4 bases in
I'éarggdrntla!\ﬁ iRator 1147628tr§!ﬁ}3'm EEQidue OwBein 1the Bsuspmressen to be

fitered gnaykp a80g1 oo alpas ZhgeHion BN TBPAmIE dod ARG surface
in ord’é}d tHOER RS 4 e§dyensii WaRuIdm&: eEh 2pRvidnt -théPfitration cake

Benzonase treatnent can | ast between 1 and 4 hours and
formationas welt esm@freqaemtyflltmtbl@@mg. 5 and 2.5 hours.
tr atio

ARE SoshTaien ol i oDy SPoeoRerallehta, itehby sffpge. solute

passedSrahgh e ARSIy QOﬂaﬂ@%Iéﬁbéd:é?uﬂeabf the pRsUfediference and is
benzonase is not necessary. Wth this respect, the

contlrmoy§b'ntem<hmtﬁlt§enrsg surfaee sheuld be Suchr at & snachanigally resist to
press i ke o HL, 58S AR RS T En e Sfgpension
conce!@ﬂéavhguéombémc; Aiyd tthe puraness dgnepyariment (clescfiitded solution
free fr|o§n suspended particles).

The various steps comprised in the process according to the invention can be
implemented in separated working places and/or in different time periods. For
example, the infection of the packaging cell and the purification of the poxviruses can
be made in different working places. As well, the packaging cell and/or the cell
culture media can be stored (e.g at -80°C) as long as necessary, before being
purified.

The present invention also relates to compositions obtained by the process

previously described and to composition comprising the poxvirus of the invention.



sufficiently purified. It can be desirable to change
the buffer in which the virus is conprised. For
wex@nmphs28 it can be useful to exchange the buf PET/ERRET005302

in the purification process against a

phar maceuti cal | y acceptabl ejguffer. Many net hods

usabl e to change the buffer are known to the one

Sk| i N e Anpnge t hem; e s folal [ 0

o, i oS posBBRC AN 4R inyeriRA° Ronbricele, (AE Hfan 1%
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Ilel to filter] f | ut th h
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surface “shoul d be such as to mschjanl cally resist to 5
inveniiore baarectiter of at daast 1kt praferabihe 10'candraest prefgrablynatneast 3 10

f i.e, t?Pg .suspension concentrating conpartnent) and
Pfu perHg OEPIeINe conpart nent (clear filtered sol ution

fTRE drésentSiHEOsISIe didRrdlawsen) phafifaceuticalsombesiion comprising
conprised in the process according to the invention

the p@afiruseobtpingdebie e arogessepfathatiaventsrkiang/en errapositien sccording

o g flAEEE e RGPS ABBSHIBAC col e s o <

compOSitigh lcoffFisirapa phanmadeuticallyi ddoepeitle varrddrng pl aces.
As wel |, the packaging cell and/or the cell culture
ned¢h aceiripeisqirefergblyeisgtonic. fypejonis of wegkhshypertonic and has a

relati\)i%m @?{f finic sﬁgﬁﬁfhe sBEh . fP lérxbfd&?éj a S-U}.?OQ% %6%‘%8. Bﬂyor?%\éer, such

Ion al' so”rélfates to conpositions obtal ne
a carfiero oesys coma@y iaoyssolversts @ri drpeoarsdont pardiaiiposqueaus liquid such as
vonesSaENe s e S5 b A B oo . n st
adjus®RRRR HupRréd §5€as ntgﬁ;%éeﬁ tR@RIJuiRMemE e of Nk In%Wivo. The

preferably nore than 5% even nore preferably nore
pharmaweutitaleemposition mayfalsaincudesa phaasacegtically adeeptable diluent,

. oxviruses conprised in,sal.d co 1tion are EEV.
adjuvalater BYAGEG 25 prelt as ol HeRlizing and qrsseVing,aoents. For
injectaSie U dthistidtionh@ formuBRtidrPth B@Sedud, iddWaq@kBoas dradstonic solution
105, preferably of at least 106, nore preferably of at

is prefeysed. tomay deeprovided in ¢f single ylose oftinl @asultidoge pn liquid or dry
(powefgg iy BoniiRaf 2 ik ey R hioR, lrihe FeqeEatietH e e of use
with a?;%%?ggﬁ?%gﬂudmeferabl‘y 104 and nost preferably at

The present invention also relates to the poxvirus and the composition
obtained by the process according to the invention.

The present invention also relates to the use of a process according to the
invention for the production of a virus, a composition and/or a pharmaceutical
composition.

The present invention also relates to the use of a poxvirus, a composition
and/or a pharmaceutical composition according to the invention for the preparation of

a medicament.



pfu per pg of protein. The present invention also
relates to pharnaceutical conposition conprising the
W@Eoovil#1538 obt ai ned by t he process of the i nvenPCDEP2007/005302

and/ or conposition according to the invention. As

used herein, "pharnaceuticall7conposition” refers to a

conposi tion conprising a pharmaceutically acceptable

c c el ragnl , ;

ratctrSing, 7 A, St enoudirhf B8, RS according to the
invenfi@ws fonihe HTGT&DGMI‘C 0B p:dprmadhortrwtmept of earsaesr ose

solutlon Mor eover, rrier may, contain .
SAmpea e, PPRLAIEHS BhichamaYaPe SRR, ot Mk Benmentioned
| . .
cances of IENCRIST B USHI i, BHEUIar RS el pplomg vuses)
of theqrrdsiaﬁé fafrtad lsngs ofttbe rlMdetrhef thedivier cofethe scatdn, .ofdhe rpancreas
Vi vVo. e har maceut i cal oSi ti na I
of thel SPRiActacl UhP R0 s f 66 B hihe chafial Batvaus System (n
nd
i REE ) SNl bRBC RN A B,
fbmm;msumn ancmdmtmthmmnaqtmomyobe mastubadtored conventionally
0 eferred. 1t ovi,ded
for aa %@P ion, éyn'{ﬂ elaggle pﬂrqqtﬂéf leg(\?/%pve( F{IBGI?ZV %'he rutes of
admirlistRfon Whidte g Bé“%nbls'é@)adfﬁrfe"fh*\’&ﬂyc“ﬂféé r‘% be mentioned, for

reconstituted at time of use Wth an ap ri ate
examplel Ubat mtralgestsmssuhcutaimus olntrar:@zdlaci.elnmaewacu arhdntravenous,

vaoBeHeAl PRt OOBIGHL RryTLAABESE M BRrBHRRGFE, For e

latter tieeat &mbbainé&etsU s@infihistralibn 4Rs aesod iofiingtilfatioh e advantageous.
invention for the production of a virus, a conposition

The agrunistration mahe snade as a shg9Pse R rem@egrcwérﬁr several times
i e
ter 4 AR B o P ST B 18. A2 f 8164 o cosage vary
as a fanctivrdohgatious parametnt| for éxamﬁlbeobtt@pmdammml, of theadisease to
medi canent. WD 2007/ 147528 PCT/ EP2007/ 005302 17
be treﬂ&go@ro?frf@etﬁl?n&(ﬁ)r%ff@ﬁr@at e HaRefrethe nedi canent

%Q‘r@gtt té’ﬁf’é?i)os‘sfb\(lﬁ{/‘tﬂfh%%balcfaﬁ{erk "r‘ﬁag’ Bﬁra%PrﬁHfs'téreBrdlrectly in

ic treatnment” of cancer
vivo ﬁopquaanplenbyv\imtmenaysbmjmmnsagtml art remcessible hemor or at its
periptSays PUBTARNEHOSE 1OF duLRETpS US| PORRY NS SEGFMatgh). I is also
possuﬁl@etopé@éétaﬂw% eS?fw%‘%dp‘r'BQél’\ vitfich r&%nQisf’eF'?HEE:olléé’c‘ﬁtlrid"'éells from the

['tver, of the colon, of the pancreas, of the stonmach,
pahenbf(borm@ MO Sher, calls, pedpharay bioocbhympir@cymsc muscle cells and the
erv articul. ar and. of

like), pgg@;u?psﬁ%rhgﬁ]ﬁé ing éﬁﬁ@rﬁ’b gFPd lépﬁié?_prior aFthFechniques and

readministering them to the patient.

It is moreover possible to envisage, where appropriate and without departing
from the scope of the present invention, carrying out simultaneous or successive
administrations, by different routes, of the various components contained in the
pharmaceutical composition or composition according to the invention.

According to an advantageous embodiment of the invention, the therapeutic
use or the method of treatment is combined with a second treatment of the patient by
surgery (partial or complete removal of the tumor), by radiotherapy or chemotherapy.

In this particular case, the treatment according to the invention is applied prior to,



A conposition according to the invention may be
manuf actured conventionally for adm nistration by the
wo owmali475par ent eral or digestive route. The r ouP€BEPR{007/005302

adm ni strati on which my be envisaged are nany. There

may be nentioned, for exanp8e, the intragastric,

subcut aneous, intracardiac, intranuscul ar,

' I ' I Prd I
coned YR B sybSEARR L SBUPBboorEAHHUTRTPrdTBHdA 6 roatment
will be appléd smﬂssrefmeantmdaml&uwndacb'a'tmeﬂtrati on by aerosol

or instillation is vant a The admj ni strati
g EngaaBeer Br it @ CRpod e BE: BEGARETS ACcOrding to the

mvent?cﬁ'Y o #r {Hé"ﬁ'era?fehﬁ(? ot ﬁr%? hgla‘&tlé'tF@atH@n? c?f"’lhfecﬂi@s diseases, in
ppropriate rou m ni Strati on and dosage vary
partlcalar af Viralcorigin, intiuced |blle1aegailtlarﬁabeCsvlrLfams et ninérpespfetroviruses
the individual, of the disSease to be treated or of
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t'Pné‘eg(é ﬁesowgﬁﬂh%il?\?vyaretlﬁl%n%a'té fi!l!]%'ﬂtaté'% @&lous subjects of the
dmnistered directly 1n vivo (for exanple by
presenhmwammmasd|anp@onsequemﬂ}t notsd_nn&ogersshar@t@Mmr or at
[ hery, subcut us r t.her tic,or
F ey FoadhiEts, mecssivaD A58 Bt Eashy€ ghegyaREY s pEen mplanted
with 'I‘@'Pﬁéllé Bﬁpr@ésiﬁngqPWp% &5 AndME T Hn§ @8iaStas dritogene. The different
| lecting cell's fromthe patient (bone marrow stem
groupg e¢fl miceare greatad wntlmpmmh@wtc@mprm IMVcand sElMdencoding

{ t t

HPV arlsrs; [3Vies 5 B v PYSitdeirdd WehOaThime aing,
t ettt <2 t@e Wﬁl@@é i Qéﬁoentége Sof"DCEPBEMG PaRe Iftee tﬁom tumor after
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implantagan tVﬁEh Jedpeeltst emr@swssléﬁv 16\&and 7 apd rQrH?graﬁﬁncogene
S ucce
The offeFpht GRS oIthice R FRa S it CoiBisisimp Bing M and EEV
encodirg tHRV ahtigaras; etV cericaiimpdbet HBN antlgmsptml INI‘ainexpressing no
according to the invention. According to an
antigef§vant ageous enbodi ment of the invention, the
! BLYE #RLERMich s been implanted
-h%%l ne?%?ﬁu@%séelgrgn ?tr%%a?ﬁgr?tq ozgthe patllcenS %y 'mp
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radi ot hera not y. lpn thi rtic r .
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MUC PERY 188 0P IN19extfPes A tibAa28 PCT/ EP2007/ 005302 18
concom Pant y){vrxft héﬁg‘r; subscﬂagéeuent to said second
treatnment. Preferably, this treatnent wll be applied
subsequent to said second treatnment. According to
anot her preferred enbodi ment the nmedi canent according
to the invention is for the therapeutic or
prophylactic treatnent of infectious diseases, in
particular of viral origin, induced by hepatitis B or
C viruses, HV, herpes, retroviruses and the I|ike



The exanpl es which follow are intended to illustrate

the various subjects of the present invention and are
wae@onsaguent |y not limting in character. Tabl ePAT/EP2007/005302

depicts the survival rate of C57BL/6 mice which as

been inplanted wth TCl cell$s expressing HPV 16 E6

and E7 and C-Ha-ras oncogene. The different groups of

E%gﬁmﬁ[ees treated with conpositions conprising | W and
encodi ng HPV antigens, | W encoding the HPV

ahPrgparation df Keneusitibrsgcompasing deivsand &lid\e 2: depi cts
percentzé;;?3 of C57BL/ 6 ér%ce free fromtunor after
i npl ant & FERPARIRNRELCER) | s expressing HPV 16 E6 and
E§ix§n diCsBr E?és od“réoiﬁnﬁﬂﬁatedﬂ?ﬁfd?' E0LTiIRNA 295 GBARoPSolution. After
m ce are treated wth conpositions conprising | W and

being Effgedewitb di09§ eétRanahtthgeeggs arevopenottiengmbingosake extracted and

dissecla Ehe atnanetlineyr Fartboerieesa /A s fih 0 min by dispase
(Ul/mg%?,?jéir-ig}r%ltgé]gé&d(m%l?.h TCl cells expressing MUCL. The

roups of mce are treated with
ching omixturenss cfitrpteids itagramivandndigastedc issuap Mpd1 tagdCEF are

L | MV, encqdin 1 L2 or | MV expressing no
coleclgif Pﬁ&ﬁ@?rﬁ“&@qﬁb&@%ﬂé "Eb2007/ 005302 19
Exanpl ey GHr somvatio®andfinfeefigesi tions conprising | W
and EEV. A Preparation of CEF._ Sixty six SPF _eggs
d%ays at 36.5°C.

afke iGichulane dacubatedrine®fs | of IV R:SFM f(igvitisigesy Ifor 2

e < el BB 10 0B P goced i 51
of BasdltMedieth Ebgﬁauﬁﬁviﬁb?%hg‘!elheiirﬁ@aédcba@kaéiﬁgﬁféllécureltﬁan incubated

mn by dispase (Ul and triple select (U/m). The
forthrgexdaySe is filtrated to renove undi gested tissues and

the @F@@@ﬁ%{@&ﬁggtlm centrifugation (2300 rpm 15

mn.) B. ron and infection. The CEF are
| Tige! paickdging &8l bndf théPe8FNuturey mMedigeme dallecddalte atixture is
36.5C. . The cell culture dia i t%g, %i scarded and .

then hoaogenised dar (o rain. wih a;jlve L4 RsBighsp Rpmogeniser. The

obiarlfirHRLER, ol ko084t Rapbag By carois
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rrﬁ% am%{tSreC(?ls | fur %g' cgrqgenrp a)geclf ' ?8i fimes through a 0.1pym Prostak
Microfiltration Module (ref: PSVVAGO021, Millipore).

The poxviral cdmposition is further diafiltrated on the same module against the
desired pharmaceutically acceptable carrier.

2. Therapedutic efficiency comparison between a composition comprising EEV
and IMV and a composition comprising IMV only.

A. Therapeutic treatment of mice bearing Tumor expressing HPV

antigens.

Denomination and Brief description of each vector construction

TG4001: MVA vector carrying the coding sequences for HPV proteins, E6 and
E7, (under the control of promoter p7.5) and IL2 (under the control of promoter
pH5R). Two lots, one comprising IMV and EEV (prepared as previously disclosed)

and one comprising only IMV were tested.
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they were | ess than 8 week ol d. Environnent:
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vwmmmttzbnpn 18kd ahdaltR readddfes: oAl Oarimats peste \gwen a clinical
ghting was controllL.ed automatically to give cycl e
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TS el ehateae T sonaipRgef usel o) - VL er nas
The TC1 line has been derived from primary lung epithelial cells of C57BI/6
mice co-transformed with HPV-16 E6 and E7 and c-Ha-ras oncogenes. These cells
grow in DMEM with Glutamine (2mM), fetal calf serum (10%), non essential amino
acids (0.1mM), Na Pyruvate (1mM), B mercapto-ethandl (36uM), Hygromycine
(0.2mg/ml) and G418 (0.5mg/ml). After thawing, cells were amplified two times, the
latest passage was performed two days before the cell injection.
Cells injection
The first day .of the experiment, TC1 cells were injected subcutaneously in
mice at a dose of 2.0 E+05 cells/mouse in the flank.
Viral injections
7 days after the cells injection, 5.0 E+05 pfu/50pul/mouse of tested lots
(TG4001 IMV/EEV or IMV only) MVATGN33 (empty vector) were injected into mice.

Twenty mice were used per tested lot.



Acclimati zation and health procedures: Al aninmals

were given a clinical 1inspection for health on
wa@eoo7a#is28 They were acclimtized in a specifi cPEERERPIGBONS302

free (SPF) animal facility between one and two weeks

before the start of the expegfrinent in order to ensure

their suitability for the study. Tunor cells
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days iafjescbeiog, inigctad acompiargskrto nntye Wee efathe fmised tne@ted by the

et.nical rea the tunor size was superior to
compgglﬂﬂ%cpﬂwpd‘sg}%?rélm&rv ‘when t hey showed pain even if the

tunor was smaller. Surviving mce were recorded.
Results Al the groups treated with the MVA vector
encodi agTinwpgntlc featrapBhrelimice beafing TYmoyexpressingMUC.

Dérﬂﬁ'ﬂmtap O 2 gt?)ﬂéf{ cﬁe%tcﬁgt/?% LR o8By SEBloF MM&YERSPT . The

mce osrtion conmpri sing EEV and

| M40 hoMeW Aaviactgh earrgumgvtheaiodimg Seqméranestfbe MtCé proteins (under
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one cGRIFRSInY A BRY 8¢ difoB ESmbrishd SAPIMYREre tested.

An empty vector MVATGN33 which expresses neither MUC1, nor IL2 was
used as negative control.

Mouse model and animal experiments system

Species, strain and supplier: C57Bl/6 female mice aged 6 to 8 weeks were
used throughout this study. These mice were obtained from Charles River (Rouen,
France).

Specification: The animals were 6-week old on the arrival day. At the
beginning of experimentation, they were less than 8 week old.

Environment: The animals were housed in a single, exclusive room air-
conditioned to provide a minimum of 11 air changes per hour. The temperature and
relative humidity ranges were within 18°C and 22°C and 40 to 70% respectively.
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their suitability for the study

ethanol (36 uM) and Hygromycine (550pg/ml) After thawing, cells were amplified two
times, the latest passage was performed the day before challenge.

Immunization

Mice were immunized with 1.0 104 or 3.0 104 pfu/mouse for TG4010 virus and
with 3.0 104 pfu/mouse for MVATGN33. |

20 mice were used per tested lot.

Viral immunizations were performed subcutaneously in a flank and carried out
3 times at 14 day intervals.

Tumor challenge

Two weeks after the last immunization, mice were challenged subcutaneously
in the same flank but at a distant site from the viral injections point, with 1.0 E+06
RMA-MUCH1 viable cells/50ul/mouse.

Parameters of monitoring:
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CLAIMS 1. A reconbi nant poxvirus, wherein said
reconbi nant poxvirus is an EEVwth no targeted
WO pdogadisesr specificity. 2. The reconbi nant poxRCT/EB2007/005302
according to claim1, wherein said poxvirus is chosen
fromthe group conprising O4hopoxviruses,
Par apoxvi ruses, Avi poxviruses, Capri poxviruses,
Lepori poxvi ruses, Suipoxwi[ﬁgﬁg, Mol | usci poxvi ruses,
Yat apoxvi ruses. 3. The reconbli nant poxvirus according
to claim2, wherein said poxvirus is an
ort hopoxvirus. 4. The reconbi nant poxvirus accordin

Cb AIGramBINaR SOKVIRUS Ak Rersin RBSLEEFOMINaRPRUTHE S AMGEEV with
: : i nant poxvirus according to claim

. no targ%}{ev#sh@;%nr?x%ergﬁ%ﬂﬁopoxvi rus is a nodified vaccinia

V2.r Tise Aekambinait Jdwvinuscacdurdiagt topolaimnr Liswheozin dsaid) poxvirus is

one of clainms 1 to in said OXVi rus conp

.9, i .
choseRraRolendgy P IBHSBodHEBRPHEaISHS) BRARONTYSRY AvipoRviruses,
Caprifhvirtisb¥ OrpL%ri?)%%i'rdsésYt ot OShg)ofoP&:;,éson- 7 Molid§cipoxviruses,

reconbl nant us according to claim®6, wherein
Yatapsavidusesogenous sequence is a suicide gene. 8. The

r mbi nant poxvirus according to oneof claing.1 to . .

5 T reremuBAn PREIOR Seartir SR8 A, wrEsERgEd poirus is an
orthop3@itasce encoding a Tunor Associ ated Antigen (TAA).

9. The reconbi nant poxvirus according to one of claim

4.t The requmabisiant pakdrupageording tooalgim sk svhareisxsrjd msthppoxvirus
. Vsecgue e encodi ng an antigen. 10. The reconbi nant
IS a ﬁ% Ve iS4 c cor di ng to claim9, wherein said antigen is

B IrTHee fedorinant poxdrusldecollihg 1Bcslgibh Bamthepsin\gdidi Orthopoxvirus
according to one of claims 1 to 10, wherein said

is a mpdifiedryacciniayiris &nkef@ el ements necessary for the
e g%g%}pgfé]a‘g'i‘%oﬁgﬁg BB W BeCor didimé 1PPE SWherein said

enua and/ or a

poxvirué Csomprisel an ERogenoasVdddquencetenagelirey ai mbiszuieohaving a directly
. specificity conprising the steps of : a) preparing a
or indiregttyedotoxicturietighnng cell's, b) infecting said cell

CH FHE Gecdbrih dsdmes SEcHrEREOR cR32wherein said exogenous

sequence is a suicide gene.

8. The recombinant poxvirus according to one of claims 1 to 5, wherein said
poxvirus comprises an exogenous sequence encoding a Tumor Associated Antigen
(TAA).

9. The recombinant poxvirus according to one of claims 1 to 5, wherein said
poXvirus comprises an exogenous sequence encoding an antigen.

10. The recombinant poxvirus according to claim 9, wherein said antigen is
derived from a virus.

11.. The recombinant poxvirus according to one of claims 1 to 10, wherein said
poxvirus comprises the elements necessary for the expression of the exogenous
sequence.

12. A process for producing a wild type, an attenuated and/or a recombinant
poxvirus with no targeted infection specificity comprising the steps of :

a) preparing a culture of packaging cells,

b) infecting said cell culture,



25 ¢) culturing said infected cells for an appropriate
period of tinme, d) recovering the poxviral particles
w@eadaesads f rom t he cul ture supernatant and/ or PeTYEP2007/005302
packagi ng cells, and 13. The process according to
claim12, wherein said proc2Ss is free from aninal
products. 14. The process according to clains 12 or
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bys.Uerag bdcBs9hRB f&iﬂp%ﬁe&ﬁﬁ' 721 whetdin J418 ;E’rb@@§§%s free from

according to one o alns 12 to 16, wherein said
animab!pmmsfurther conprises a clarification step of t he

tyre obtained from st d,,allow ng the r awal
ol e pbrice HEcaptifgLd HimerZon T Blerdil Sl oAl et s 2
CEF.claim 17, wherein said clarification step is a depth
filtration step. 19. The process according to clains
1175.0The Qrogeses eiceording tprone o dlaimsnhde tchﬁrpIWf’@é%maStep c) last

cen i on, step. 20. The process according to claim
betwefgr}% ‘Zf%fs%ya concentration step is a

M &.r Thiel Preddsen agtemlinglto bhe pf asigipss arX aodiBg wiserein step d
claim 19, wherein said process further conprises a

compeses the distundiensafdpe pazkaging Galldueusing edighispged hasmegenizer.
o7 CYAL B 1? {048 ordY\%ﬁ“«?'d?xean Efég%ga?et % whiréin said process

particularry no ase |'s use MpoSIti

furthee wmpr&;ersga tdlnﬂfroe@ontntepnbf froe< mixtuse axbd:a)ndd rfgam ostepei allowing
ai s to 11 or. obtained by a process according
the WW@@W@' ef the %ﬁ'h‘éarl@quf 22. 24 The conposition

0 I e r ahl :
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depthrflltsathrrstbpr ably at | east 20% of the poxviruses
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o20.athe Ipasasessleeccwﬁmgam cldim 19, wherein said concentration step is a
microfiltration step.

21. The process according to claim 19, wherein said process further
comprises a diafiltration step.

22. The process according to one of claims12 to 21, wherein no nuclease and
more particularly no benzonase is used.

23. A composition comprising the recombinant poxvirus according to one of
claims 1 to 11 or obtained by a process according to one of claims 12 to 22.

24 The composition according to claim 23 wherein more than 1%, preferably
more than 5%, even more preferably more than 10% and most preferably at least
20% of the poxviruses comprised in said composition are EEV.

25. The composition according to claims 23 or 24 having a titer of at least 10°,
preferably of at least 10%, more preferably of at least 107, even more preferably of at

least 10® pfu per ml.



WO 2007/ 147528 PCT/ EP2007/ 005302 26 26. The

conposition according to one of clains 23 to 25 havi ng
wa@2aortiers2of at | east 103, preferably 104 and POBEP2007/005302

preferably at |east 3 105 pfu per pg of pratein. 27.

Use of a reconbi nant poxvirps according to one of

clains 1 to 11, a conposition according to one of

chali i o0 i :

548! The et SechAFISBTY OBYEL 2 TS TRRY  or o a
least POY pireferatly d Of meatmest preferabnatdeast® 10° baepercpg ofipratein.

to_claim27 for the therapeutic or _Rr ophgl actic .

t£Eatisen®l 8f reGamRIpaND POXMINdR ASeerding to one of claims 1 to 11, a

composition according to one of claims 23 to 26 for the preparation of a medicament.

28. Use according to claim 27 for the therapeutic or prophylactic treatment of

cancer.
29.. Use according to claim 27 for the therapeutic or prophylactic treatment of

infectious diseases.



