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form released outside the infected cells. The EEV surface membrane envelope
shows about 10 proteins which are absent from the IMV surface, such as for example
the encoded B5R, A34R and hemagglutinin (HA) gene products. The co-existence of
said IMV and EEV forms has been described for most of the vaccinia strains (e.g.
Copenhagen and MVA strains) as well as for other poxviruses' such as the fowl
poxvirus (Boulanger et al., 2000, J. Gen. Virol. 81, 675-687).

As they are most stable in the environment, IMVs play a predominant role in a
host to host transmission (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 cells (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
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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.
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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-
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ronoters p7.5K pHBR, pKlL, p28, pll or a cpnbingtion of said. . _ .
Dt oot dpam Tamase s dhac Dventrb fet. Buf ard,a0b RURE By Sidbeshi denjposice.
[rg;at : n%é%ag?ﬁ}gn*ba%embﬁ{ SRARARRM, aminopteliRgdadtioemicn, maiteagany, cis-

I ncl’'ude additional elenments whi ch,i,gr ove .t he |
expr esgilatinush arft cisxplgliman sanaleglase leamygias.nasharamisies (F¢f (ffle exgaple

5510047454 B7500670; 5 TEQHOL AR mlcordd afidtbitfer rGiSd i B RlRARSS (VIO

94129471y, equences, nucl ear localTzation
sequences, ilftefurikr siMbeslirhent thei exogeatigené encades atriboayme ¢apablerel

type, poly A sequenc for i.pat,ion,o LR J.O

o | aeR it Rt RO of (AT THE etk NG TR DN 158 gleaved, may be
the vi rgaidt BNAGIHIcH is'@sdential totthé afmttion ioh treanbely amditied vag theveofi nesults
Chi cken Enbryo Fi brobl asts. After the re Ilcahl f ot Vi J.Us, thg
ol Lot sl deatis ORMIGOENA of BVA &1 be cledvoryaen bs VAL DR i enbodes
rel ease . S i fid ' & bf RNA
(Kot vat A0SR itEe BRR, o didhidie BR dheaBuiGe BRal SN oBaRye of waar)

Vacci ni & MNAusayppreveak ther calidgym b2ooainglCaNce0®!s. Humana Press I nc.,
Tot owa; NJ; USA

o Wih these pr il
pur 11 ed corpacsihiiher mBSGRRTE 8%iyerdds gae HcBaRs 83 eRlishieg RRIA
pr OCGSSSS grgy ”Qﬁti@?}%bSRNN_‘QN? .mean h&farl RNA hnqiecolgpwh@da bykridises &3, and
compounds deriving from aninal s suc erum and enzynes, S
conpounigterses Wity the SXPERSSIRN 3“1"?\ %F@%N@t F@Kéﬁﬁjrl%ce@ggég’ghgsg@z%'grgﬁ %
dr awbacks i EOReA 3fBleBule! MhfN@HE GRll SRAPAS] SreGARMA et RNA @YDRNLS or
may vary between | ots, even froma single manufacturer. The conpounds

may al soytrilisastoaand ittediensistwith hecxpressionliemtadene.g. | nycopl asma and
viruses) which ¢ sery L aichhededd Gerkdd feiRes the
cel | s when tlﬁ'eaé’é) %ﬁ%‘%@@%&“ﬂﬁ‘%ﬁﬁ%ﬂ@ﬁ&ﬁ‘are sggg%'r?bgell c‘tue:ét_urg_

medi a f Rinatibmiof endefebiiveegere in theetarget ofll. Sbemmase ppverak thauspod ipherited

culture nedja can conplicate and |ncreas he f :
puri fi cBeNeHE giseapes R an SIS o b RPRahRs wiRd By csused, by gefective
nhons pecgéﬁés.@xdwmieéi&aéwﬂ gehefie itBases endlude icyptiotfibrasis, Whete there is

i mportantly, the use of undefined__WD 2007/ 147528PCT/ I%PZ 0710%530 9
conpounkRowRyto Hien@emnutaienapping &l T Bydensi ughenpefapacuTgt dysiopny, where

PE\% ﬁfgw;étr{e 3?{@@%%%& O UERIGH MefhebdystBBhir §68& Ssickle cell dibeagy, et
provides a process for producing a poxviral
parti cl thexe d@kdowg to bet Aenutatiemin the, HoArganes ManH tees ok ganear: are caused
a) pr epggliéquec?tiv%uglgénutars? e%fpegt‘%ﬁyl'( ap%t'agn&?dén‘?—zs, and tumour-suppressor genes that
have undergone mutation.
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



b) infecting said cell culture, c¢) culturing said infected cells for
an appropriate period of tine, d) recovering the poxviral
particl es WPHUEEH2$r om t he cul ture supernatant and/ or REEERPAEKAH0Ag
cells, and e) optionally, purifying the recovered poxviral
particles. The process according to7the invention is preferably
free fromanimal products. The process according to the invention can

al so be jg@ted £53,k tdvRrd¥ éﬁéé%‘éd 53, octAa 2w PEAL Yperb/BRUBRCARN BRGAMNUFSMA,

pOXVI rus. used herein, erm "att enuat ed pOXVI rus” ref ers

to any pwwsiness. TREH hﬂgpb%é\‘l\"rﬁﬁ@ﬂh érd’@_’b? thed. HER-2/aeHobemtli pgx3-khr,
the int eenvgseﬁii Uéﬂr\%lbg cﬁ} {Rﬁt ARELRAr g?’ d §GeDre e{{F‘éoeéf"f\BbglmérﬁQhe TAA is

pOXVi rus’I’s tenua por nt I'S nonpathogenic froma
clini calMBC&ndpm nt, i.e., that subj ects exposed to the poxvirus do

not exhibit statistical ni fi cant .i ncrea evel of hol

Mol atve to dERREPTbIENL ebain e EORErisE P ERn o Prohenlit SR idice
the i nvepd &bh éi@eﬂbﬁ@%@éhéﬂcé/bé#%nb@d@n@té eHabes méedtilei Rorvéxansple,
such as MWA. The term"infection" refers to the transfer of the

viral ndticancbecispfilote asspriatenier i $AM croFPRINaNi cPRIVIUgCia jexogenous
replicat @.uex&é@&od?ﬁgherﬁe gf‘anéeffqg%%uéégqugﬁi@@a&ﬂg balytdkid.i ¢l es

assenbl & erm "packaging cell" refers to
a cell whi ch I amotieeri embodtmierliyoft tl’@ frorentions theo eseggnavigugens enigedes an

Cor 1 11 iRy A5 f dforli RN iere Bl SCUPART that Bo Y Bha by an

el ement %rﬂl@@@?sa'ﬁé(ntfgyn Adw mtqwetftbedmrminc@eh&nonbl nant virus which
are lacking in a reconbi nant V|raI vecbpr can be us

embodi nent oiP r?ﬁ?@*?')’nﬁ@ﬁt@'ﬁ!ge”t ised@rivada jPRy acurys ?'éc'bﬁ’s %’iaéf"plﬁwla\/n

cell. 6% 4 YR vitask o |
is a DFl(SU%r? FEE@BSS 879; 92')@? n;Pch FeFlE]é spgltra]dt)daér?g(l)us {ﬁgl ngér}[P glgl zgljdrilma

chi cken hespés virveesderchy ed gb @nﬂqm«aluys hereeher ImmadipiyEafnerqtein sush as
€ggs. ICP27 from HSV1 or HSV2, cytomegalovirus (such as gB or derivatives thereof),
Varicella Zoster Virus (such as gpl, 1l or Ill), or from a hepatitis virus such as hepatitis
B virus for example Hepatitis B Surface antigen or a derivative thereof, hepatitis A
virus, hepatitis C virus (preferentially non structural protein from genotype 1b strain
ja) and hepatitis E virus, or from other viral pathogens, such as Respiratory Syncytial
Virus, Human Papilloma Virus (preferentially the E6 and E7 protein from the HPV16
strain) or Influenza virus, or derived from bacterial pathogens such as Salmonella,
Neisseria, Borrelia (for example OspA or OspB or derivatives thereof), or Chlamydia,
or Bordetella for example P.69, PT and FHA, or derived from parasites such as
plasmodium or Toxoplasma.
~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 § 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



WO 2007/ 147528PCT/ EP2007/ 005302 10 | mortal avian cell can be
derived fromenbryonic stemcells by progressive severance from

growt h f awbaneiarsds f eeder | ayer, thus maintaini ng gr oWtGI/ER2AQ7(POTE2 and
infinite |ifespan characteristic of undifferentiated stem. For
exanpl e, the Ebx chicken cell |ine (W2005007840) has been obtai ned
by this process. According to a preferred enbodi nent, a duck
enbryo pe en l.i.Nn a I . I mRAAR i
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According to a nore preferred enbodi nent, the packaﬁi‘ng cell i
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EP06360081}Se9 the gg%rao@ﬁfﬁoléléjéﬂgd 4 11 IR RTbig rﬁfp%&(/iﬁﬁs S1BEEU HAlto the Bost

packagi?? cel e process according to the invention is a
chi ckercetintTihgee by del aentioREr) by Way of example,otheavacaia \GrUSCEIOMeIers

th fi f vl 1 k . he.. i LNy
bre. B8k aasd, ekalopeRay Ber s mBiRRpE ool oltierend e ePure
&?PF? %‘%§ide§aﬁa@%nb t@ﬂ@t &Qﬁ(f@wﬁhl ation telam\@dolw a%h?rorfrmgr?equphms‘.r om

arl es River Laboratories m ngton, . VA | . d eggs ar .
pref erabl y nidleeelemants ngggesasy d‘?amgf‘ @qﬂ'%r"é‘ﬁ\“%ﬁ @gg{’iﬂgﬂﬁglfﬂ‘eﬁ%l whjch
days ol iﬂg)ﬁé;\g% ﬂ?’fgxg‘%{%ﬁoﬂrcﬁztﬁé@oéeﬁgﬁs L8qdévce 8t fls maintenaBeé o ehé Most

extracti ryo, e eg s preferably disinfected, Mang

met hodscalind here doay bedawintianed in cpartieulan enfrdean spaLgNcegydVQrt/29471),
available in the priagr t. .l j Ii; I utd €ei 0
f or nol ,Sef'?ﬁcﬁ‘. )s'$'gqll gﬁ%@%cfsanﬁﬁ%']ng&léﬁ%‘g%i g@ﬁgﬁ%’sgﬁggﬁaﬁ cisj'lgbasr I%?//?
pr ef er rigghitiation of ThMsktibhsobfthd HRESThypespaly & tskquentiess fari teredhation of
purified. According to a preferred enbodi nent of the invention, the
cel | s FANSKBf'@ted to an enzymatic digestion step that allows the

destructi on QfailhBR pMRUS ProdiicionBrbeéssesdimprited the rppivation e ths eird
enzyme able to digest the intercellular matrix is part C%| arE%{j‘5
usef ul .inSuchll ne yend. DD, FepabneNated SEEROr 47 k@@n%m 50 §saRIaRis:

o oer iy BRIl 1AG VRAS Ao RIS Fiedkd RARSCard! Rl 4UIBNUrE AP

Neur am 'ni dase. Zynme can use one or I n conb|_nat| on.' In .a
par ti culhar pyxvinusf eieasedeimodtheenellsofs phafiedpynsucsasalicophion eadrifugation

L= o AR L PR S e s el Oros
2007/ 14452 SRR 680 D002058821 0Bl Hiohaen Preds e, TidiewaeNpeUSALr Withrthese
LD N cores, mo Ervs arb Slesont ndnd Pufhicd Somposiighar at!on of the
cel | s. processes, no P p P
However, the available virus production processes are not satisfactory. Firstly,
they comprise the use of compounds deriving from animals such as serum and
enzymes. The use of compounds deriving from animals in production processes has
several drawbacks. For example, the chemical composition of these compounds may
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



According to a preferred enbodi nent, the process according to the
invention is free fromani mal products (except the packaging cell).
Wth this WO8EEH7528he enzyne(s) used for the prepar at i BRI/BR20CHPS303

(are) preferably of recombinant origin. As used herein, " animal
products )> neans any conpound or collection of conpounds that was
produced in or by an aninmal cell in a living organism The

pr epar at o%p&l‘ndQE.%agamnaw R rappfVall A5 niediiddl tdqeincRi 8t &R bﬁa%aee@.can

centr|fugat| on stepin order to rempove contamni nants.
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speci fi patiicleaccherny @ thg invertiop ebraprisidg énbsidpes®iit, the process
according to the invention co?t%rl ses the use of CEF or a cell

accordi ng t o BPRASHEA CItyreof PREKIFIBAGENS on of a MVA The

packagi ng cely) idjgsihd Saidi eel RURGRSS according to the invention is
cultivated in'an appropriate cell culture media. It is possible to

use nore thar)culturing said infeetednells forarcappropeste peswdrditimg .t o t he

oreparat on &) ERAvR, Ak RiSRer HotteS BERLLGY I e B0KrE g iof

cel | culdnm@’the(ﬂjauhagmg c’ehsa antuf ection (i.e. durl ng step ¢ and/or step

b) . Accor di. n[%%' rred enbqdi nent ceI | culture nmedia
according to AP nPFB |qgst rTEEOYE'S pQHY'F?AIpaﬁq Many
medi a free frg socesd aé&o@dtugttommeﬁforalsr;ﬁéf&‘aa mélfmﬁ aAlMfalIBBUEE.
t hem are comer ci aI ly avail a For exanple 293 SFMI1; 293-F Cells,

SFM Adapt ed; T:!@sprnce:és pecording| tAdagtl@tpntlggae@cqlm ke upegier stﬁpreﬁuctlon of
Reagent gFreeStyl eTm 293 Expr essi on
System q:r eeé% ﬁ@gg%eﬁm?%ﬁ%@ ree tyI eTm 293-F Cells, SFM Adapt ed,;
Adenovi rus Eﬁmlmi bereivk dheitertAENjenBatad poxvistisli nefets toRER. m(yircelthat has
Vedt um G501 sk YR, hperyabisipaBile PlieeslBhite B spbrfertay
i nvi t(rjogédmcétﬁrﬂrrbféra@?dthéspmlrbs isldaﬁem.%tiﬂetb thel ;fbnﬁthasp’rmel I #ogenic from a
according to the invention When t he pac ce IS

VP- SFM (q?m‘f‘ﬁ{ ifto-est BintasubiacBaeXROSREdIU Eﬁ‘%a% s (1R tr}ogg%cﬁ)’b‘t a
for stepy Qts"l‘n'&gllf it ¢ i'n%kéla%reby IeWe?fcﬁfr b%olog\{)orelatlve to. control subjects.
20071147528PCT/"EP2007/ 00530 deci fic enbodi ment

wher e t HcqoadirRadiong meielr@dae@bgémnemth@f t’ﬁﬂ |nV@u ioyr bengitenuated vigEsdegn
with bet%?\g]age %&pmg Pg%u%h%sWQApr eferably between 1.1 and 1.3

and nore p enbryo/ 1l of cell culture nedium In
t hi s enbodi nmaie, tetrhe"uﬁi’éﬁtlm'tarqfem‘ m tid yransfer iof ¢he diirabnubletoneeid tb armll,

g gg;z Blgl?p%ggp %;vgrza? pB{\fjel%eatm ?snre%)hcglted wraﬂ%rotems éer\é sr)]/nm)e&zegrgr gcrav%t%/llr\él
particles assembled.
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.



In the specific enbodi nent where the poxvirus to produce is WA, the
virus is introduced in the cell culture vessel at a MJ which is

pr ef er abl wocwoprs72ed bet ween 0. 001 and 0.1, nore pref ePEGHEROBEIREEN
0.03 and 0.07 and even nore preferably about 0.05. According to
a preferred enbodi nent of the inventidn, during step c, the packaging
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According to a preferred enbodi nent, the process according to the
invention further conprises a concentration step. Mirre preferably,
sai d conceW2VHYA28t ep WD 2007/ 147528PCT/ EP2007/ 00530PCHEPIONH0R¥Z
allows the elimnation of the proteins present in the m xture

obt ai ned fromthe previously describedllsteps. According to a
nore preferred enbodi nent of the invention, said concentration step

i s a m cgapicehtratidn, dhesteamperiture adnd thieatierggthi of Bocpbatisuatiodinigvan efficient
menbrane process tFat oncentrates and purifies |arge nol ecules. Mre
speci fi c?ﬂ%laﬁt'oé' A4 %f’?@% i s passed through a seni - perneabl e nenbrane

whose pore SiAZc%érd?ﬁgt}’@o Besrfsrhas emblodirm&nte e bRtebdiagBomiid to-ttRSinvention
(viruses) in the retentate, and allow the snmall nol ecul es (e.

prot ei nd$ free s aninaligroduds fexesninbei ppekaging selhelith. this rgépect, the

M fil ' / ' |yt i on: -

Accor di 1 SR SRS BropRaiT o CEFR (B1S|ESlera8ly ¥ riborbinant orign.
m cr of i |As aisegn hereip, | € ahwhaloweaduns a diexns| tangt icompeuad. ofhedkection of
t dvant | y_be dqr jth th filtrati mb :

Diaf 1 £ RS Tl e Pratieerlin of byen ARt ol in GIMIRORAOR Vos

di | uting the Thet erépration tdf TEPIdsn athier RicierRis a fiRditiohi s@pl (addier a

concentration of the inpurities in the retentate. The dilution of the
r et ent ate@nEIfugion e imgrdasto APV EORBENINGMEY i ti es from the

retentate. | tryiss pHRERY ELPLdinghn te'?lﬁveF“b%f Lbdd fideBly BRYaRs S Efrxif‘{gﬁ’eroeén

in a batch npde, sem™>conti nuous node, or a continuous no
di af i | t rpassage 86 spcerdarp&Edealht ageously used to change the buffer in

whi ch the vi ' i, k I i a

orchange t e 108 93 SRTBA' R e A s, BRI Seight 1o MoBE lipintiagd Bell for the
phf:ir3 nacwbd@aié)hyofaaﬁqmcﬁfw eifrbsluf Aecording tod/Er erietsreddl ysrr:jtidnﬂn_ fr fahﬂ, tth@tprodess
menbr anes used i.n e mcrofiltration and/or i iafiltration
step ha\Pé’CQ"dﬁ?ﬂ etosi"fe 'B‘fﬁﬁﬁ@s&ﬁ"’@é’?ﬁfee SoUpg %‘pn(ﬁ‘}%?l@f FmCe REGEIRg to

pr ef er alE ypgHeopb1 @ for HB productioMfh ffgaaci ds may adhere to cell
derived particles such as viruses. Wth this respect, the process

accor di ng t o TheePackaaingicsll used iphe ereaeasy acgpiding tathepnyverionds culiiyated
consi sti; i i j:nat.i Qg ol ff=] i r nt . 1

col ut  orlh 4 APPRIPRAIS Bel VGRS ERRZH REPERINE 6, B ork 36 ng buklife
nucl easeasedingl inddéh&eprooess eacoordimy tot ther indRaten.oF oRxampba mavfirsty cutteck

within the .art, anong themn nzonase,..i s rticylarl ferred.

Benz ona JBeigy AT Be et it dhe Faner aues of e petheding pll fet Rty stop =)
Benzonasgdrapéstng cHilsdumueg rifdism forcthelisfeatorsl (iley dhmﬁ%@{epzé a8d/onseps)|
phosphodi est er bonds bet weer} speci fic nucl eotides. Upon conplete

di gesti on, aﬁCCPEdé’éQ Hua riete | gabgdigarm: thencalbeylture megdia aceandingita the
Sood; RSB rdghisgbrbauenat . VO
Many media free from animal product has been already described 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.



15 Benzonase can be used at a final concentration conprised

bet ween 50 and 400 U m, preferably between 100 and 300 WrM and nore
pref er abl woeoviens 150 and 250 U . The Benzonase tr eBEHERROOTEWPOP ast
between 1 and 4 hours and even nore preferably between 1.5 and 2.5
hour s. However, when the depth ¥ ltration, mcrofiltration and
diafiltration previously described are used, the use of nucl eases and
nore particyhanéd %peéuf@e#@@d%erﬁ@ﬁﬁ@é&ﬁ@p%k%g veleareal i, tWatde!ltdultsre

respect, the present i t I f
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process previ ous escrl sufficiently purified. It can be
desi rabémbomnmmnge CEF e fpeeferablyriudivatas: Tori betwees & oafst iSsdays. popre

| ful

e el Rsect Ttk A 8o 3 GAEPER e B Gl 8y BeldHE itecton.
I\/an%/hmet h?dngﬁébbtécﬁfQeﬁ’{b@dﬂﬁe?ﬁmhmftherpmmu«tmmdu?etlshlmwalqdhe kirlib ési
1IN e ar non e angen | niI1s artl cul ar

pr ef er rigtoduced in HP&lf@@prﬂuﬂtﬁTng‘Fﬁe?éf d\ﬂb[ @’%Ef%f |§|p[r§f§{q%}g ch@qﬁfga&)gtween
wher ei ng He éeln%&'é szé}%bfy bifVeRd 008esndA .67 Bhdeveperdralppstgrably

di rection whi parallel to filtrating surface in order to create
a suspealsaud@. qurbul ence which prevents the filtration cake formation

as well as égcc&qlﬁgutgl”& é:je}‘érfegd tén‘?t%ﬂu‘}‘n% t of the Wérﬁt%ns%ﬁﬁﬁﬁsb@g)uf:'

at hi gh spe ering sur ace ute passes'th
the fil p@frwagmgswubaare dwlveﬂedoat:am&aperfatuJIBeNlplcbss lmerdham éie@c@refncablys

cont i nuousl re eri f

rechani galepn AL LS 305y o PamaRP RN 38 bt el g Farishe frgferably
corrpartsaweewasec éﬁ@s%mlwéfewgﬂmml ng conpartment) and the
pernmeate conpartnent (clear filtered solution free goirp&sg%ge ded

particl es). AccordingHe W@ferr@wra%%e@bﬁ{)mes'atdentm N2 een one
di
accor di iy d}& ddi8, ng:?éefgfét{nﬁﬁgageeérwéﬁaﬁ@mﬁ ddys SpRaAnBSEsterataklytbout

pl aces and/or 1°n For exanple, the infection
of the pabkas.ng cell and the purification of the poxviruses can be

de in diff . | W
the cel | cul Rtranraaiesiod e 6 selGuflfemebidt Bt GG 0y pabkidiho
necessagyll iddeblRiceed e$4lg dullr édlived.media corprésepr teeBEVI partinies ssheal by the

relates to conpositions obtained by the 0CEeSS ,pr.evi usI scrib
and to %@Wnkglcﬁﬁg'%n‘b?'i NGPreiRg o?v‘?rre%greigf eppodiment nt"”if%ﬁqﬁ Mec?gn

t2g07/ 14;@?@@@@@?%@(@9@3@3 aHd the Qackéﬁhﬁj geipiry .collbgte@OMROsddlli Qultuvé
e inven

Ion conprises nore than 1% preferably nore than 5% even
nmore pr e‘feellaabmq'thﬂ)m@c&abm @'%C@ﬁcquleg)@éﬁ@’f'%?ci/s%ﬁarﬁ@)ét 20% of the

poxviruses compri5ed 40, 8pth FORRRELE [?P8sctt n Bfe packaging cells, the process
according to the invention may comprises a step allowing the disruption of the
packaging cell membrane. 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.



According to a preferred enbodi nent, the conposition according to the

invention has a titer of at |east 105 preferably of at |east 106,
nmore pref eW&’quS’ﬂ”d?Szét | east 107, even nore preferably ofCHEPEAW3020g

pfu per m. Accordi ng to anot her preferred enbodi nent, the
conmposi tion according to the inventionlhas a titer of at Ieast 103,
preferably 104 and nost preferably at |east 3 105 pfu per pg of

prot ein. WhefTlitee padisaging cell and it cell sulturel media are psivdechdbe wlisroption
conposition co |S|n
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conpri mg&(a phar maceutically acceptable carrier. Such a

carrier ) 4 83 y isotonic, hypotonic or weakly hypertonic and
has a relati velydifyis 9 r%fe?Feroe&Qdeun%!ﬁhs@E d‘rz%rtﬁéﬁaéﬂ?hﬁn@ssé'%fé?ﬁ“%anon

sol uti on. MNbr eover, SUCEB a carrirer nmay COI’lt al any sol vent
aqueous siep Eiowirg tr;e aifbdraveal | dfgihiedcalludsar debrisofimeortiedite aegre| preferred

wat er. The of .t har eut.i.cal . jti. i i

i ust ecPEREIBETY of B ORErRR: ShiderreAlo Sk B adshn eRfl el vo.
The ptha[) lrracgu:loepmltfntrermosnéltjo@srmn ates mat Niirhitest tlal Whausa?:ei;tdlneabrymore
acceptabl e diluyen yvant or exc n sol.ubil,i zj n
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For mul at EQampik ARHARIE APTPN2BLHOS IiorpSratednNiCP 3kiEs | fpth sru@he G(E'S(éﬁﬁﬂe
It may be provided in a single dose or in a multidose in

dry (povindude  gBphi CP38t £RAMY €RE0) CEFY. f%?%)mwmocmowrated HP series
reconsti h a r

o e AR s BB (RS T4 o ISAPT ABeG, e heso). cuno
conposi tihoorpotdtad iGxiif. yerieb eleptiotibers (Exampitsigctudet G10,nuABD, GAS0, CAGO,

The pre ti I o rel ates.to the us a 0Cess. ac

LoCthe’ T e CH80H srOMBLEptiteosP crerigs o M Brdies BRdisislo.
a pharrrvsmlsabocspaesswgnspgm CUND D #IipRs @Rt Deliped tFIes) fiRe’0 Millipore
relates to the use of a poxvirus, a_conposition and/or a

phar mac&@ﬁp@mﬂ%\oﬁﬁowﬁ%ﬁea@cwtw r{éxmpd%e'n%@lﬁaﬁ 2G4, HeE25, CE30,
pr epar at¢egs 0&@0%@3@2&80 8’3@ 020@!%’&@47!\5@%%—/ @5%89&/0905%0&&53 depth

According to a préeferré I'cament according t
i nvent i ditters (Examples inbledep@E25 c D&r30p pdy; | BE#0.c DEASaD, le%.aBE@ﬁo

A i cari wh b ' . . i
cancor s BEEoRDETL 2R 7Sk WihITEY cRReTA 3¢ i SESeRles IndlilE, £1E.
e b S i kT i
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li ke).
" or SeitzSchenk Incorporated filters. In order to improve the clarification capacity of

the available depth filtration 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 ym 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



A conposition according to the invention nmay be manufactured
conventionally for adm nistration by the |local, parenteral or

di gest i veWiOR99#14758e rout es of admi ni stration whi ch mayCHEPEPTA08HE ed
are many. There may be nentioned, for exanple, the intragastric,
subcut aneous, intracardiac, int r amusclf ar, intravenous,

i ntraperi toneal , intratunor, intranasal, intrapul nonary or

i ntrat rehenblldwsitiee elﬁninatlhle of #id proteins @ee&anibdrdthmmiﬂureammainesltfrmnitba
by aerosol  or |nst|£ gt n i s advantageous. The adm nistration may be
made asP@VviguslyldesgHaed § *eplsepeat ed once or several tines after a

certain ti meadddrGhYab a mbR @’Bfér?&f &rabBdintaHt of tHe iadBhtivrs saRrt dariteatrdtion
dosage vary as a function various paraneters, for exanple, of the
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bl ood | ynphocytes, nuscle cells and the |like), transfecting or

i nf eCtIW@\tqllldmﬁlQﬁthﬂ @*tba@@ﬁ'@l‘)&t'@@ to prl or art techniques and

readm ni st erA% 5RG bl phiEirBa ent of the | ihvétidip e YEroRRetioR! step
to envi sage, ere appr8pr| ate an out departing fromthe scope,

of the qsrfeﬁcmed by \eediafiliration atermTrkgsedWOﬁmﬁ carm@dmentgge@uﬁit bsglape with

adm nls ation dlff r ent C R&HM: Stio
cont ai n ??{“’?ﬁ@ 53?‘/?& r?n% I?%@ﬁ%&gl £3 % ﬁ?%\%e%p%%ﬂ :m(;% acc%t#ci‘ and
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the invention, the therapeutic u or,.the thHifd of t nent
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conbi nedf the FaUrgiesoiRather '@é@’?@?ﬁ dilatian, r%tﬁn pyys (\%%érﬁn%lout
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In this particular case, the treatnment according to the invention is
appl i edcgriedr ottoin aiteln aradel 7SR RENtERODS 7N0WS 307 a1 EORtBNEEFI TasR | ? e

with or t f t

tr eat neAE RN Bon A PE Bl B8l chaRg8 1R BBy i hEh the virus
Accor di sgcompéised.hEor pxarfnprer ed canbioeliusefut! chexc’rMQeaﬂanbufé&rcuwﬂ iy the
t he |nvent110n is for the. t eutlctor "9 8¥ fetﬂ)ucfrtreatrrent of

i nf ect i BULNGRNIOR PERELSS 3] lai FAYRCEHUGAY §°CF ﬁag Hduced by
hepatitis B or Cviruses, HV, herpes, retroviruses and the |ike

The exanpl es which follow are intended to illustrate the. v

subj ects of Prefejabls dhe filrmtian ﬁ@ﬁn%fﬁﬂeﬁr‘@eédﬂst@ad@wwytrﬂféﬁn F‘Pﬁ%’fﬂ'ﬁgthe

h
m oo whiHiatop siep NP Fpdre (7B, 88 (RIVELKTLOL A0S QL P P e

E7 and 6rdﬂaFabd§sa!nmu1(ﬁ)g13pm The di ffer ent groups. of mce are treated
with conpositjons canprisin ' ; i
encodi ng the}\J 'Caﬂ?'Hgéﬂ%V 85“%%& gfgﬁl%ee‘ﬂ 'qlc é"(f)“ @bir@%&?_witwlys
depi ct s réxpecenthagsroeéssadEbdthgrte Ghef i‘rﬁenfmm mahumtronaﬂy durtherptamprigeson
with TC1l cells expressi n% HPV 16 EG6 an l—(lial ras o o&@n The
di f f er efteRyPORFHINGf inpfegOVii®: the 8%@@5“%‘ ‘6?%'85‘?06 SRESER $rJutiRRy
and EEVepgadblthddeYndibhtitan bAMIRALL ExBhpidly rideléadss irdhite Bendddse
expressing no anti gens

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.



Tabl e 3: depicts the survival rate of C57BL/6 m ce which as been
inplanted wwth TCl cells expressing MJCL. The different groups of

mce are tWORWANF2h conpositions conprising | W and EE‘?/T/Eﬁ%BH‘?Oﬁﬁ’Z
MJUC1 and IL2, I W encoding MJCL and IL2 or |MW expressing no

antigens. WD 2007/ 147528PCT/ EP2007/ 005302 19 Exanpl es 1. Preparation
of conpositions conprising | W and EEV. A Preparation of CEF.

Sixty six SPBanggpase eanrkaibaee @t ianfinalrcagentraiipm coyprisedritetwesn t5iloand

Af t bej ' ' 0
A e ext ARt IPLIECHA] EIBEH 80 nd, SO (T Bofl foftP B ol Sk 150
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The mxture is fi|Jtrated t e undi gested tissues and the CEF are
col | ect ﬁoﬁypr@ﬁ?kaQ%ﬁF?%a'éé’%ésr% 15 nin.) B. CEF cultivation
and i nfecti olHowever, whERethEEkeRh Siliratior Iii%%ﬂltlﬂat% én@fdiéfﬁtra‘iﬁﬂhpreviously

(i nvitrgen)_ for 2 days at 36.5C. The cell culture nedia is then
di scar detesaribed harepaisefr (Be (vseofivppciegsesicrng imoms partigulalys athenvsigeu of

Fool A% Bnou e SR, RRCKALO0URELS AR 45 BN
process for the production of poxviruses wherein no nuclease and more particularly
no benzonase is used.

At this stage, the poxvirus obtained by the process previously described is
sufficiently purified. It can be desirable to change the buffer in which the virus is
comprised. For example, it can be useful to exchange the buffer used in the
purification process against a pharmaceutically acceptable buffer. Many methods
usable to change the buffer are known to the one skilled in the art. Among them,
tangential filtration is particularly preferred.

Tangential filtration is a filtration technique wherein the suspension to be
filtered moves at a high speed along a direction which is parallel to filtrating surface
in order to create a suspension turbulence which prevents the filtration cake
formation as well as the frequent filter blocking.

While suspension flows at high speed parallel to filtering surface, solute
passes through the filtering surface holes because of the pressure difference and is
continuously removed. Filtering surface should be such as to mechanically resist to
pressure difference between the retentate compartment (i.e. the suspension
concentrating compartment) and the permeate compartment (clear filtered solution
free frofn 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.



The packaging cell and the cell culture nedia are collected. The

m xture is then honogenised for 15 min. with a Silverson(c) L4R high
speed hond@edBBF28The obtained mixture is then clarifPEHERIOHIPIA
filtration on a sartopure 8pm (sartorius) coupled to a sartopure 5pm
at a flowrate of 11/mn. The Mixture is further concentrated
18 tinmes through a 0. 1pm Prostak Mcrofiltrati on Modul e (ref:
PSWARI21, Mrefdraplye)the composilibr pbxthaer aivenhmpmpnﬁnesi sndrar ttmm 1%,

diafiltrated th dul h d
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conprising W only. ‘A Ther apeupl c treatnment of mce bearing Tunor
expressi ng MO@OQQ@h@ pmfﬁﬁﬁﬁnamb@ﬁ"@%m Bhe eforpReeiion 1acEarding clgc the

i BT o oS0 PRS0 et
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N33: ermwnﬂeﬁpﬁég a e Mtqz@aﬁxwegmaaw toteind-M¥spprsferiably dtdeastd3 BD°
nor |1L2 was used as negative control

pfu per ug of protein.

The present invention also relates to pharmaceutical composition comprising
the poxvirus obtained by the process of the invention, and/or composition according
to the invention. As used herein, "pharmaceutical composition" refers to a
composition comprising a pharmaceutically acceptable carrier.

Such a carrier is preferably isotonic, hypotonic or weakly hypertonic and has a
relatively low ionic strength, such as for example a sucrose solution. Moreover, such
a carrier may contain any solvent, or aqueous or partially aqueous liquid such as
nonpyrogenic sterile water. The pH of the pharmaceutical composition is, in addition,
adjusted and buffered so as to meet the requirements of use in vivo. The
pharmaceutical composition may also include a pharmaceutically acceptable diluent,
adjuvant or excipient, as well as solubilizing, stabilizing and preserving agents. For
injectable administration, a formulation in aqueous, nonaqueous or isotonic solution
is preferred. It may be provided in a single dose or in a multidose in liquid or dry
(powder, lyophilisate and the like) form which can be reconstituted at the time of use
with an appropriate diluent.

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.



Ani mal nodel C5751/6 female mce aged 6 to 8 weeks were used
t hroughout this study. These m ce were obtained from Charles River
(Rouen, FrWRc8Y7/147528 Speci fication: The ani mal s wer ePGI/RRER7/WFW2on
the arrival day. At the begi nning of experinentation, they were |ess
than 8 week ol d. Environment: The animals were housed in a
single, exclusive roomair-conditioned to provide a mninmmof 11 air
changes per hagordifgeot empesfetrad eembddinedrtt thee menirtaihem razsgetngvetoe the

wi thin 18C and 22C and 40 to.70 % respect hti ng was
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Cel |'s i natestt thede embodirhBetsf iadsdinidastiod byheerexglesr imetitatiohGa a:mﬂahsagwm

i njected subcutaneogusly in mce at a dose of 2.0 E+05 cel |l s/ npbuse |

the fl anie agrpigystialipadhaykhe made as a single dose or repeated once or several times
after a certain time interval. The appropriate route of administration and dosage vary
as a function of various parameters, for example, of the individual, of the disease to
be treated or of the gene(s) of interest to be transferred.

According to a first possibility, the medicament may be administered directly in
vivo (for example by intravenous injection, into an accessible tumor or at its
periphery, subcutaneously for a therapeutic or prophylactic vaccination). It is also
possible to adopt the ex vivo approach which consists in collecting celis from the
patient (bone marrow stem cells, peripheral blood lymphocytes, muscle cells and the
like), transfecting or infecting them in vitro according to prior art techniques 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,



7 days after the cells injection, 5.0 E+05 pfu/50pl/ nmouse of tested
lots (TG4001 | MW/ EEV or | W only) MVATGN33 (enpty vector) were
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used as negatdnie 90Nddpitts percentage of C57BL/6 mice free from tumor after
implantation with TC1 cells expressing HPV 16 E6 and E7 and C-Ha-ras oncogene.
The different groups of mice are treated with compositions comprising IMV and EEV
encoding HPV antigens, IMV encoding the HPV antigens or IMV expressing no
antigens.
Table 3: depicts the survival rate of C57BL/6 mice which as been implanted
with TC1 cells expressing MUC1. The different groups of mice are treated with
compositions comprising IMV and EEV encoding MUC1 and IL2, IMV encoding

MUC1 and IL2 or IMV expressing no antigens.
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The mixture is filtrated to remove undigested tissues and the CEF are
collected by centrifugation (2300 rpm, 15 min.)

B. CEF cultivation and infection.

The CEF are incubated in 55 | of VP-SFM (invitrogen) for 2 days at 36.5°C.
The cell culture media is then discarded and the poxvirus (0.05 MOI) is added in 55 |
of Basal Medium Eagle (invitrogen). The infected packaging cells are then incubated
for three days.

C. Poxvirus purification.

The packaging cell and the cell culture media are collected. The mixture is
then homogenised for 15 min. with a Silverson© L4R high speed homogeniser. The
obtained mixture is then clarified by depth filtration on a sartopure 8um (sartorius)
coupled to a sartopure Sum at a flow rate of 1l//min.

The mixture is further concentrated 18 times 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. Therapeutic 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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Specific pathogen free status is checked by regular control of the environment.

Diet. Throughout the study the animals had access ad libitum to sterilized diet
type D04 (UAR, Epinay sur Orge, France). Water was provided ad /ibitum via bottles.

Acclimatization and health procedures: All animals were given a clinical
inspection for health on arrival. They were acclimatized in a specific pathogen free
(SPF) animal facility between one and two weeks before the start of the experiment
in order to ensure their suitability for the study.

Tumor cells characteristics and conditions of use:

The TC1 line has been derived from primary lung epithelial cells of C57Bl/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-ethanbl (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/S0pl/mouse of tested lots

(TG4001 IMV/EEV or IMV only) MVATGN33 (empty vector) were injected into mice.

Twenty mice were used per tested lot.
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All the groups treated with the MVA vector encoding HPV antigen showed a
higher survival rate than the group treated with an empty MVA vector. The mice
treated with the composition comprising EEV and IMV showed a higher survival rate
than the mice treated by composition comprising IMV only. Moreover, 35 % of the
mice treated by the composition comprising EEV and IMV were free from tumor 77
days after being injected compared to only 10 % of the mice treated by the
composition comprising only IMV.

B. Therapeutic treatment of mice bearing Tumor expressing MUCA1.
Denomination and Brief description of each vector construction

TG4010: MVA vector carrying the coding sequences for MUC1 proteins (under
the control of promoter p7.5) and IL2 (under the control of promoter pH5R). Two lots,
one comprising IMV and EEV and one comprising only IMV were 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.



4. The reconbi nant nodified vaccinia virus Ankara according to claim
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Water was provided ad libidum via bottles.
No contaminants were present in diet or water at levels, which might have
interfered with achieving the objectives of the study.

Acclimation and health procedures: All animals were given a clinical inspection
for health on arrival. They were acclimatized in a Specific Pathogen Free (SPF)
animal facility between one and two weeks before the start of the experiment in order
to ensure their suitability for the study.

Tumor cells characteristics and conditions of use:

The RMA tumor line has been derived from a C57Bi/6 lymphoma. RMA-MUC1
cells were obtained after transfection with an expression plasmid containing the
MUC1 gene a. These cells were grown in DMEM with Glutamine (2mM), fetal calf
serum (10%), non essential amino acids (0.1mM), Na Pyruvate (1mM), § mercapto-
ethanol (36 uM) and Hygromycine (550pg/ml). After thawing, cells were ampilified 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/50pl/mouse.

Parameters of monitoring:
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20 mice were used per dose.

Results.

All the groups treated with the MVA vector encoding the MUC1 antigen
showed a lower tumor growth and a higher survival rate than the group treated with
an empty MVA vector. The mice treated with the composition comprising EEV and
IMV showed a lower tumor growth than the mice treated by composition comprising
only IMV.



13. A conposition conprising the reconbinant nodified vaccinia virus
Ankara according to any one of clains 1 to 7. 14. The conposition
according to claim 13, wherein nore than 1% preferably nore than 5%
even nore preferably nore than 10% and nost preferably at | east 20%
of the poxviruses conprised in said conposition are EEV. 26 15. The
conposition according to claim 13 or 14"having a titer of at |east
105, preferably of at |east 105, nore preferably of at |east 107,
even nore preferably of at |east 108C@Tﬂﬁ§er m, 16. The conposition
according to any one of clainms 13 to 8 ving a titer of at |east
103, preferably 104 and nost preferably at |east 3 105 pfu per pg of

protein. 17, Us I . opbi nant . nodi fied, vaccinia virus Ankar
accor di ng tTo' an;%\ génc)é)mcob]gr?agﬁ z‘ﬁon@é%f )[/aoccwa virus %nkara, wherein said recomléxnar?t
modified vaccinia virus Ankara is an EEV with no targeted infection

specificity.

2. The recombinant modified vaccinia virus Ankara according to claim 1,
wherein said recombinant modified vaccinia virus Ankara comprises an
exogenous sequence encoding a molecule having a directly or indirectly
cytotoxic function.

3. The recombinant modified vaccinia virus Ankara according to claim 2,

wherein said exogenous sequence is a suicide gene.

4, The recombinant modified vaccinia virus Ankara according to claim 1,
wherein said recombinant modified vaccinia virus Ankara comprises an
exogenous sequence encoding a Tumor Associated Antigen (TAA).

5. The recombinant modified vaccinia virus Ankara. according to claim 1,
wherein said recombinant modified vaccinia virus Ankara comprises an
exogenous sequence encoding an antigen.

8. The recombinant modified vaccinia virus Ankara according to c¢laim 5,
wherein said antigen is derived from a virus.

7. The recombinant modified vaccinia virus Ankara according to any one of
claims 1 to 6, wherein said recombinant modified vaccinia virus Ankara
comprises the elements necessary for the expression of the exogenous
sequence.

8. 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,



O (Il)of a conposition according to one of clains 13 to 16, for the

preparation of a nedicanent. 18. Use according to claim17 for the

t herapeutic or prophylactic treatnment of cancer. 19. Use according to
claim 17 for the therapeutic or prophylactic treatnent of infectious

di seases.
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c) culturing said infected cells for an appropriate period of time,
d) recovering the poxviral particles produced from the culture supernatant

and/or the packaging cells,

e) a clarification step of the mixture obtained from step d), allowing the
withdrawal of the cellular debris, wherein said clarification step is a
depth filtration step,

f) a concentration step, wherein said concentration step is a
microfiltration step, and

g) a diafiltration step

and, wherein said process is free from animal products.

9. The process according to claim 8, wherein said packaging cell is a CEF.

10.  The process according to claim 8 or 9, wherein step c¢) lasts between two and
four days.

11.  The process according to any one of claims 8 to 10, wherein step d)
comprises the disruption of the packaging cell by using a high speed
homogenizer.

12.  The process according to any one of claims 8 to 11, wherein no nuclease and

more particularly no benzonase is used.

13. A composition comprising the recombinant modified vaccinia virus Ankara
according to any one of claims 1to 7.

14.  The composition according to claim 13, 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.



15.

18.

17.

18.

19.
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The composition according to claim 13 or 14 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,

The composition according to any one of claims 13 to 15 having a titer of at
least 10°, preferably 10* and most preferably at least 3 10° pfu per ug of

protein,

Use

(i) of a recombinant modified vaccinia virus Ankara according to any one
of claims 1t0 7;
or

(i) of a composition according to one of claims 13 to 186,

for the preparation of a medicament.

Use according to claim 17 for the therapeutic or prophylactic treatment of
cancer.

Use according to claim 17 for the therapeutic or prophylactic treatment of

infectious diseases.



