WO 2011/ 009613PCT/ EP2010/ 004478 1 Enzymatic conposition for the digestion
of chicken enbryos. Description Technical Field [0001] The present

i nvent i orwpentiaiopasto the field of virus production. | nppamreewlosss7s t he

i nvention relates to an enzymatic conposition for the digestion of chicken
enbryos intended to the preparation of cells which are used for the
production of viruses. Background of the invention [0002] Most viral

vacci nes such as attenuated or reconbi nant viruses are manufactured from
primary or secondary chicken cells such as for instance chicken enbryo
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j apanese encephalitis virus vaccines (manufactured by e.g. Pasteur
Merieux), yellow fever virus vaccines (manufactured by e.g. Arilvax),

i nf | uen2eS&IRt@H vacci nes (manufactured by e.g. Medeva Pharmaceutical s),
neasl es and rubella virus vacci nes (manufactured by e.g. Merck) and
nodi fied Vaccinia virus Ankara (M/A) vacci nes. [0003] Several nethods have
been devethniesl Rieldgenerate cell preparations fromprinmary tissues. These
nmet hods_i nvol ve the use of nechani .cal disgociatLon, enzymati c dissociaéion

or a col®90dht Tl PeasesdimventionrReitains terthe Beldef ivsgyrdrstan flpParicylandaeof
scraping the ; ' scal 3 NG epr yos S}
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result in a séembhfdstatendedoiontheqirepatdtiomeatt dellarwhickldre dseddor tHédpreauetionhe
manual nature of certain nmechanical dissociation protocols (e.qg.

triturati on, HVIM$eSs done by hand) often make it difficult conpare

nmeasur eg (\{,gq{agﬁ oPtdimRengsh! viability) fromdifferent sources since

di ssoci a?l ef?i ciency varies between individuals. In fact, the manual
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attributes (e.g. cell concentration, cell viabjlity, Il size .
di st ri buti on)MBBH{ETEA O REMAK ST SREONSRTY Ghisselieaiibepe GFolos dnstapce
chicken embryo fibroblasts (CEFs), chicken embryo kidney cells (CEKCs) or

chicken embryo liver cells (CELCs). Primary CEFs are notably used for the
production of japanese encephalitis virus vaccines (manufactured by e.g.
Pasteur Merieux), yellow fever virus vaccines (manufactured by e.g. Arilvax),
influenza virus vaccines (manufactured by e.g. Medeva Pharmaceuticals),
measles and rubella virus vaccines (ménufactured by e.g. Merck) and
modified Vaccinia virus Ankara (MVA) vaccines.

[0003] Several methods have been developed to generate cell preparations from
primary tissues. These methods involve the use of mechanical dissociation,
enzymatic dissociation or a combination of both. Mechanical dissociation
consists for instance of scraping the embryos with a scalpel, mincing the
embryos or physically cutting the embryos apart. Excessive mechanical
dissociation involve often result in a significant amount of cell death and cell
damage. Moreover the manual nature of certain mechanical dissociation
protocols (e.g. trituration, which is done by hand) often make it difficult
compare measured values (such as cell viability) from different sources since
dissociation efficiency varies between individuals. In fact, the manual nature of
this procedure may contribute to differences in the physical attributes (e.g. cell

concentration, cell viability, cell size distribution) between two otherwise



identical sanples. In an attenpt to avoid the negative consequences of
nmechani cal di ssociation, trypsin from bovi ne pancreas was used.

Unf or t unawel2g11/dopeapsi n fr om bovi ne pancreas may cont ai nppatdre@eniai7agent s
such as viruses. There was therefore a potential risk that these pathogenic
agents are transmtted to the animals or humans to be treated or vacci nated
with the vaccine. One of the many potential major problens associated with
the commonly used trypsi n from bovi neﬁgancreas is the possibility to

transmit theidgtical SAMPIRG. HBvARALEHRYitP oAvRIde thes pregativat fonsasiences ehe

ani mal s or t o t t odiged

cell cul ture%ﬁéﬁnsggggﬂégéﬁec%?ﬁanmwyp@?}{%} e%%E%% deve opégafor
the product i ¢nfoftunatety, tegpdin dromrbovne pancesaso iy gootain pathdydimd agents

I nternational patent application WO 2004/ 022729 describes a nmethod for  the

anpl i ficati ogugh as yuses-ulhere wasnthejeferaa palestial fskdhat tigse pAOYSNIG ned
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or 15 m nut e I'n presence 0 serum ree medi umat room temnperature 0005]
| nt er nat i onalwithatrentvaegipe Caie ohtRAONZDNY6pAtea8aBnjec prdidems assobiaded avith

produci ng stem cells from mammal i 0s wherein the enbryos nmay be .
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requi red, enzymatic conpositions |leading.to th ntlon of .c
prepar at i ons *tordi SPNTRAYEHCE ﬁﬁ??rﬁgfn%nﬁéﬂ’s'&f (?'@é’ g’ %Je fogn#i1g) o
are needed. Rgd@étﬁpggvé&yﬁgfrﬁﬁr@q S PP BRAS | t| ons. The present

i nvention provides nore partic ITB.tI c conpositions for the
di gest i[@@04]f Inﬂamdrtmnaérﬂatqmtsaprdmmng W@ 2664@22512& adesaribesed mqiheqie[oathe)ns

consisting in nore 106 cells, extr er .e he en
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whi ch have n VERIBN s t R6th bREHNBdO{32NC) ANPBIN-BDTAND
2011/ 009613P£P[’EP2010 I30!?1478% flg%ag%e 2@ uslaeglﬁthrougho&t th e) er\r%"?l re

appl i cati on, sohiticandol ahd smeul%edm presm‘!cserﬁesehan frieey medinm' aat Ireant
one", "at Ie st afirst”, "one or nore"” or "a plurality" of the referenced
corrponents ofTPEFAIUTG N ess the context clearly dictates ot herwise. [ 0008]
As use Otnﬁt*é?ﬁéndm Sé‘tbhf %pﬁﬂi@bh@ﬁtw 20@7@4@803 vda%rcﬁtseg Hse@tiey gbp

i ncl ud s t e meani ng o " or any other conbination of

t he el ement s produeiog @dierhayceiw fdomemammelmmembﬁsowmrelnrtbegembtyqsrmawhe re

appl ication, [,Sin and i S€. nded to t

pr oduct s, COWBE?”B?GHE gnﬂr?r&’taﬁ%‘(? FWBF'Udt?O@H(Q e %W: é?,{?i‘ugﬁs
steps, but anep@hgmgjb,ﬁlg]é)gﬁgrcgthe@qmggl ng essentially of vvhen used to
define products, conpositions and nmethods, shall mean excludi ng ot her
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[0010] As used throughout’ the entire application, "about" or

'appr oxi mat elof"cells prepafatien®ioensisding NI ahMAXIros) npmbes refbeglisvextiaatedoper and
fror e preferabln){b thle nge/ﬁé)é ?heg'p\@gentqwgnt%n b?&ﬁ&es such compositions. The

present invention provides more particularly enzymatic compositions for the
digestion of chicken embryos leading to the obtention of cell preparations
consisting in more than 500 106 cells extracted per embryo. The enzymatic
compositions of the invention are moreover able to digest chicken embryos
which have not been previously dissected.

Disclosure of the invention



[ 0011] The present invention relates to an enzymatic conposition for the
di gestion of chicken enbryos intended to the preparation of cells.

Accor di ngwvocoarmedapeci al enbodi nent, said cells can be ®SE®PR@0/004328
production of viruses. [0012] The pre8ent invention relates nore
particularly to the use of an enzymatic conposition for the digestion of
chi cken enbryos leading to the obtention of a chicken cell preparation.

[0013] The_enzymatic conposition of the invention surprisingly leads to the
obt ent i[800HF As used fereuebput the-palirg: aRMicalAR | AN ndiceusehiN Brpsense

cells EXtraCttﬁ t'?l% (Fi88A ¥ 145 Bn&'h'"gt 28R 5 irs h‘% & Venhi it b tes
v Fadirst oo 6 ffdre' BY S bltat e

nore partlcul 0 an enzymnma COWDOSI I on I on

embryos Ieadlthg itetfertémeedbtce:rntpoormeentzac ot shapskamle&t IthereoateatldeanprmCmtemg
of nmore than 500 106 cells extracted per enbryo. WO
2011/ 009613P@W“EP‘2§)@_0/ 004478 4 [0014] The enzymatic conposition of the

| nvent i 08 Y L%%ﬁ ﬂ{rohgﬂéﬁt the BAIES %)EQEHSHZV HoPO WS Ge u@e&hﬁereln

COHpOSI e |1 nventi on are selec ronﬁt e group COﬂSIStIn

trypsin, chyrrmlm_m ithe rhearmagrmfg‘@m "¢ torfrendy t=li oogen, otdespaermmaicdd agehmase
accutase thernDIyS|n prona e, al ur oni dase, el astase, papain,
neur am ni das€lQmgn ‘PR!?'?QQE? ﬁ@éa %Y nes conprised in the conposition of

the i “3666%]‘)' age§e8rt‘F\P 0@%0{ e Sﬁt’iﬁj EISR{]QHBHG "%ﬂgﬁsm“%rﬁi kO8mBfisé” ¥RSI N.

di spas nase and accut ase I'S fegar e present 1 nvention
rel ates nor e ipentdieduoameant tharthe narpaatisc coonpusstidnsoantomettedsdinphisde dme of
chi cken enbryo&!eWnerei n said enz '

enzymes sel edBEIENGeH, ¢PEPEPBRLS n§fe{<HCS|’ cgn&?nsol[tt I?gglf"ao |C§Ees anglﬁgggﬂ'@mase
e ancynasohataly deSaNel Daed s e DASARSs ERgl O Shl v BkeShaR
consi sti ng ofmeam y@mlmdmgl et}bmeccandonmtsagersm .of ammesasantldi spg{sfmairw
glccszgggze; ! andﬁ?’ Slan composahon conS|st| ge %%ggnt?é]ﬁ/ oF ﬁwuet ?gcﬁted co ponen?s would
not exclude trace contaminants and pharmaceutically acceptable carriers.
"Consisting of' shall mean excluding more than trace elements of other
components or steps.

[0010] As used throughout the entire application, "about" or "approximately" as used
herein means within 20%, preferably within 10%, and more preferably within
5% of a given value or range.

[0011] The present invention relates to an enzymatic composition for the digestion of
chicken embryos intended to the preparation of cells. According to one special
embodiment, said cells can be used for the production of viruses.

[0012] The present invention relates more particularly‘to the use of an enzymatic
composition for the digestion of chicken embryos leading to the obtention of a
chicken cell preparation. |

[0013] The enzymatic composition of the invention surprisingly leads to the obtention
of a chicken cell preparation consisting of more than 500 108 cells extracted
per embryo. With this regard, the present invention relates more particularly to
an enzymatic composition for the digestion of chicken embryos leading to the
obtention of a chicken cell preparation consisting of more than 500 106 celis

extracted per embryo.



di spase and accutase. [0016] According to one special enbodi nent of the

I nvention, the enzymatic conposition of the invention is selected fromthe
group consoWimyoaB: trypsin added at a concentrati on equipradiend4aro 30

mL/ Enbryo of TrypLE Sel ect fromlnvit#ogen Cat. No. 12563-029, 10 ni/Enbryo
of dispase 10 ng/nL, and 10 mUEnbryo of coll agenase 20 ng/nmL ; trypsin
added at a concentration equivalent to 10 mJUEnbryo of TrypLE Sel ect from

I nvitrogen Cat. No. 12563-029, 10 nL/Enbryo of dispase 10 nog/nL, and 10

L/ Enbr [&9161 Eoe | engymalic oempgsition: ok g, divienliancePraprises @t deast AtgnAymes.

equi val ent t Y, L £ Ly i t

12563- 029, L oTHE ey 'yi ioé%‘o‘?’"gl %%%%ﬁ&%’ﬁﬁé?’aéﬁ?f e Jﬁ";égg%gaé@jgdseé%\ggd from

concent r at i ontheogrioupl contsistimgléf trfpsimbehyonetry pie,utrgssindgem Giyonstn@atinodén,

A-6964; trypsin added at a concentration equivalent to 15 nli/Enbryo of .
TrypLE Sel ect disPass: nGPHAAsHE@secaCONRSe] 28RaT0NYSING 0 RFPPESRr yRYRHrANidFNgs e
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20 ng/ nm., and accuta concentr on equi val e nbryo
of Accut ase fthemcBhypuositicat .of Nhe MveEdbién are/gereferabbie debdcted clomme the agroop

19565025, L0CCRIBIG B! YPns LSS GORISE AR AL ESS WHTaHSAETard, the
S noan o pep RS aloh Pt AP S B 19 e
TrypLE Sel ect difgestion 0¥ ichickge renlbityos Nevheidib &2id 20 zyd@ticlodanpositioro todipsisas e
10 mg/nt., andatSIe%?é/t Em% )(/)mgfc, sce?éclztggerg%ethéog%p%oﬁsisting of trypsin, dispase,
collagenase and accutase.
[0015] According to a preferred embodiment of the invention, the enzymatic
composition of the invention is selected from the group consisting of:
- trypsin, dispase and collagenase ;
- trypsin, dispase and accutase ;
- trypsin, dispase, collagenase and accutase ;
- trypsin and dispase ; and
- dispase and accutase.
[0016] According to one special embodiment of the invention, the enzymatic
composition of the invention is selected from the group consisting of:
- trypsin added at a concentration equivalent to 30 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-.029, 10 mL/Embryo of dispase 10
mg/mL, and 10 mL/Embryo of collagenase 20 mg/mL ;
- trypsin added at a concentration equivalent to 10 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, and 10 mL/Embryo of collagenase 20 mg/mL ;
- trypsin added at a concentration equivalent to 15 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, and acCutase added at a concentration equivalent to 10
mL/Embryo of Accutase from Sigma Cat. No. A-6964 ;
- trypsin added at a concentration equivalent to 15 mL/Embryo of TrypLE

Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10



trypsin added at a concentration equivalent to 30 nlL/Enbryo of TrypLE
Select fromlnvitrogen Cat. No. 12563-029, 10 nlL/Enbryo of dispase 10

ng/ m_, 10wolkbfmbospre of col | agenase 20 ng/ nl, and accut apeTarded/oais7s
concentration equivalent to 10 nL/Enbsyo of Accutase from Sigma Cat. No.
A-6964; trypsin added at a concentration equivalent to 10 nL/Enbryo of
TrypLE Select fromlnvitrogen Cat. No. 12563-029, 10 nlL/Enbryo of dispase
10 ng/ mL, and accutase added at a concentration equivalent to 10 nlL/Enbryo

of Acc:Jt ase from K%k, 8 MLeMbry® gfscoliagepase 204aedmk: apdcarridase adred
[ t to 15 . ' :
T9865.090. and 5 Bt FEARCSnRBHdh et a6 19 RATENBH (IR R iR Sigma

concentration equCatlNntABI630 i/ Enbryo of TrypLE Select from I nvitrogen

Cat. No. 12563-029, and 10 ni/Enbryo of dispase, 10 mL o _trypsi dded at
a concentration eHypsialadded at QWWEPE%P%GGP'W%E%WEW ?rﬁVPlrggen

Cat . No.. 12563- 0281 oh) i 63t 3t o 9866 £280109hTErnbAR ofdiEpsa 900

di spase 10 ng/ nL, "and accut ase ryo ; trypsin a
concentration equingiinkntahd acodtasebaydedf aflry pédhceaiteationf requivaientt togéa

Cat. No. 12563-029, and 15 nl/Enbryo of di spase .., WO

2011/ 009613PCT/ EPEM%W‘%@QQ‘?@ cy@@fﬂomﬁsv% &@t-i\%-%ggﬁﬁﬁe speci al

enbodi ment of thegd ' A -' Lit4d ' ' S
selected fromt hetrggégﬁprgdcdograljs?fstgiecng o?mg%'?gr?glgn agc}éSO{eR mauggﬁ)c ﬁﬁgﬁwg%
equi val ent to 30 Bkldetinoyo Ifitrdgem CAENNSel 2663-028m1 DmalLiErobryo dadispase 10

17105. 041, and 10MAMEnGe SIUEGINR R ACepPhos s om G beo

I'nvitrogen Cat NogyddihOgided at a concentration equivalent to 30 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, 10 mL/Embryo of collagenase 20 mg/mL, and accutase added
at a concentration equivalent to 10 mL/Embryo of Accutase from Sigma
Cat. No. A-6964 ;

- trypsin added at a concentration equivalent to 10 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10

" mg/mL, and accutase added at a concentration equivalent to 10
mL/Embryo of Accutase from Sigma Cat. No. A-6964 ;

- trypsin added at a concentration equivalent to 15 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, and 5 mL/Embryo of dispase
10 mg/mL ;

- trypsin added at a concentration equivalent to 30 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, and 10 mL/Embryo of
dispase 10 mg/mL ; .

- trypsin added at a concentration equivalent to 10 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, and 10 mL/Embryo of
dispase 10 mg/mL ;

- 10 mL/Embryo of dispase 10 mg/mL, and accutase 10 mL/Embryo ; and

- trypsin added at a concentration equivalent to 5 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563—029, and 15 mL/Embryo of
dispase 10 mg/mL.



trypsin added at a concentration equivalent to 10 nL/Enbryo of TrypLETm
Select fromlnvitrogen Cat. No. 12563-029, 10 nlL/Enbryo of dispase 10 ng/nL
from | nviwpagawmo@as. No. 17105-041, and 10 ni/Enbryo of pcolHPagenesigs | 11 20
ng/ mL from G bco I nvitrogen Cat No. 1%102; trypsin added at a concentration
equivalent to 15 ni/Enbryo of TrypLETm Select fromlnvitrogen Cat. No.
12563- 029, 10 nmUEnbryo of dispase 10 ng/nmL fromlnvitrogen Cat. No.

17105- 041, and accutase added at a concentration_equivalent to 10 nlL/Enbryo
of Acclf@bdTMaceding tgneneaporenspegiab embodiment iof taadewa%ttona tBSn%'EW‘P%tiq on

equi val ent t t.

12563- 029, 1%0#%15{% Yo o%gdﬁ‘é%'ﬁs‘%hoff%%‘?ﬁﬁ?ﬁ%ﬁ %%@ﬁg@gﬁ

17105- 041, 10 aUHnipsito addexb| dtage nameehtratidd Ergmvbléntom GB(bcml_I/EmtIry@geﬁ
Cat No. 17102, and accut ase added at. a con entratl :?e_ggl val en

10
mL/ Enbryo of AccukiBEERY ﬁedﬁﬁtéf%d”@éﬁogeﬂo al. '%@6 9i ﬂoafﬂ nyoaOf

concentration eq /. r y T el f Ly typgen
Cat. o, 12563 03UPAR 9 EG - FOH; Hifbqh Y Bek Wﬁ&?ﬁ?&?ﬂ%g@‘nﬂ &
No. 17105-041, arrdmebrcy@sef@dtlagleraaseallbﬁﬁcmgtmlatfmmm @iboo avirngeh cCatONo.

mL/ Enbryo of AccutaseTmfrom Sigma Cat. No. A-6964; trypsin added at a
concentration equ1 M%nt to 10 ni/ Enbryo of TrprETm Select fromlnvitrogen

o 12200 gt 40 s BEoh OSiAn) 95 o ioeen St
col | agenase 1l Z0ryphER S‘erlenhfﬁbmclovltmgmrﬁgErN@aﬂZW -029100, mt.ﬂ:';mbryo afided
'nvi trogen Cat. ﬁqﬁsp%ge ) 0B/ o TR EOURN dPabadto-0l HOPHE b G
from G boo | nvi t oG ea® (b ‘”“é@e"‘?'ﬂ‘fﬂ‘éggﬁzﬁifzéZ*df“‘%%i?“?“%%%@e@n?’r’23?. o
equi val ent to 10 f¥nbryo of AccutaseTm from Sigma Cat. No. A-6964;
- trypsin added at a concentration equivalent to 15 mL/Embryo of
TrypLE™ Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of
dispase 10 mg/mL from Invitrogen Cat. No. 17105-041, and accutase
added at a concentration equival’ent to 10 mL/Embryo of Accutase™
from Sigma Cat. No. A-6964 ;
- trypsin added at a concentration eqUivaIent to 15 mL/Embryo of
TrypLE™ Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of
dispase 10 mg/mL from Invitrogen Cat. No. 17105-041, 10 mL/Embryo
of collagenase Il 20 mg/mL from Gibco Invitrogen Cat No. 17102, and
accutase added at a concentration equivalent to 10 mL/Embryo of
Accutase™ from Sigma Cat. No. A-6964 ;
- trypsin added at a concentration equivalent to 30 mL/Embryo of
TrypLE™ Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of
dispase 10 mg/mL from Invitrogen Cat. No. 17105-041, and accutase
added at a concentration equivalent to 10 mL/Embryo of Accutase™
from Sigma Cat. No. A-6964 ;
- trypsin added at a concentration equivalent to 10 mL/Embryo of
TrypLE™ Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of
dispase 10 mg/mL from Invitrogen Cat. No. 17105-041, and 5



trypsin added at a concentration equivalent to 10 nL/Enbryo of TrypLETm
Select fromlnvitrogen Cat. No. 12563-029, 10 nmJEnbryo of dispase 10 ng/nL
from | nviwoagamo@as. No. 17105-041, and accutase added @CTa&Pc@noenrs ation
equi valent to 10 ni/Enbryo of Accutase@Tmfrom Signa Cat. No. A-6964;
trypsin added at a concentration equivalent to 15 nL/Enbryo of TrypLETm
Select fromlnvitrogen Cat. No. 12563-029, and 5 nlL/Enbryo of dispase 10
ng/ mL from I nvitrogen No. 17105-041 ; psin added at a concentration
equi val ent to 30 mﬂ@mbw of cpllggerasa ﬂb?@cmgznbrfsqrﬂ\ﬁlbpedewtresﬁn G@t No.
12563- 029, and 10 nbryo of dispase 10 ng/nL fromlInvitrogen Cat. No.
17105-041 ; trypé\n dded at a concentration equivalent to 10 nlL/Enbryo of

TrypLETm Sel ect ftrygysid ndddéedoan éSa&ond‘dmtrallaﬁfiéqQR&Jerﬁndo 180 i lFEnthyrgo obf
di spase 10 ng/nL fromlnvitrogen Cat. No. 17105-041 10 i/ Enbryo of

di spase 10 mg/ L TWQhEM\ﬁQ'@@gfé@imd&W'trmn @?ldﬁo 04363-99, 10cmLiEmbiyp of

of Trypt i Soi ecliSPaeshBIBIG fudtn AAPAERER TS 05 61, 16 it ErigRr Y
di spase 10 ng/ i dfreunalgeviabe ADe20 Gaj/mINroml Btk (Mitrod o Cait M@cﬂ)TﬂD:ngamd)

the invention, the enzymatic conposition is free from ani rr?)eﬂ_g duct s.
used t hroughout taREURSS r@d@&platc%t?Went@HPHanBWGEﬁEEtEo e/ ré(ﬁyOf

conpound or colle M aduced in or by an ani nal
cell inaliving %é%lgﬁlsgmﬁ% %ﬁ?ﬁhscta?gﬁ% gt@%é enzynmes conprised in the
conposi ti on of -t heypgiry eatded areare@mdmtmm eqnwm]t t®\010 mL/Embryo of
2011/ 009613PCT/ EP2010/004478 8 [0019] Tryp i pr.ot e produced
in the pancreas offYRERFM \ﬁﬁ?%?a%@wtm%&ﬁt c’ﬁ?al ?égé Ogghﬂé’r@izé”@% of
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such as e. g r ec caddeth it arcppusentrétlmneaunsmra fasOomLsE(oyb eofABptutade™

Sci ence, Septenber 2003) and s them are comercially avail abl e Such
as e.g. TrprETmeé'Pe%'Qn”(a &@Ft'}?%g‘é%gﬁéat e.g. 12563-011; 12563-029) or

TrypZean (Si gna, tli.‘ﬁ; ddé‘dgatl_ f@nﬁnéﬂqu%ée?%ﬂ/arlé‘rﬂo@' Bnh'tL/E)’]P&VB efed

according to the inventron s ect (lnvitrogen,
12563-029) as des‘EnyprdM|Sele¢:tefremalnnpltex;en[09120io D%ﬁﬁ3;629$aadr5euﬂd5mbryo

t d df B | bact tral
P ot cace 1 om Bocet disebsa b el RolRiein ot N Al aLs and tope 1v
[ 1 STE U J.
col | agenase, N%é%é@ ad&93(2$ 3 SO0 NEnGe quiVait do. 3BURM/NRRyE. of

| nvest Dernatol . ny reconbi nant di spase have been
al ready descri bedTrsyptETM§eéeg froredowtmgantCail Blpad2563-028¢c anti Hhml/Bimbpys e

I 1 Roch [ i t . 2004 D. B i , d
Lome of |t hom b o eisienss 10 MO rpanivitdias Gat 8 g Bl ot e T enen
Cat. No. e.g. 17 su‘imébde@' §Pa§ecénée$lt|$iﬁ6n %hivd}@nt 20 910DMYBmIyo of

Di spase (StenCell Technol ogi es, Cat e.g. 07913; 07923). Preferred
reconbi nant di spabrypL&EEM S&lectrfmmgnwtrogae Gatv ot 18663928, epdst) MliEmbrygen,

Cat. No. 17105-04%) ;85 HC36 hERL frdnt MRt AIPESE No. 17105-041 ;
- 10 mL/Embryo of dispase 10 mg/mL from Invitrogen Cat. No. 17105-
041, and accutase 10 mL/Embryo ; and
- trypsin added at a concentration equivalent to 5 mL/Embryo of TrypLE™
Select from Invitrogen Cat. No. 12563-029, and 15 mL/Embryo of
dispase 10 mg/mL from Invitrogen Cat. No. 17105-041.

[0018] According to the invention, the enzymatic composition is free from animal
products. As used throughout the entire application, «animal products» refer
to any compound or collection of compounds that was produced in or by an
animal cell in a living organism. With this regard, the enzymes comprised in

the composition of the invention are recombinant enzymes.



[ 0021] Col | agenase is a protease produced from C ostridium histol yticum
bacteria that breaks the peptide bonds in collagen (Isolation and

char act erwpabignd@B pr ot ei nase and col | agenase from C . pHrgtredipodaasn MANDL
., MACLENNAN J.D., HOWES E.L., J di# Invest. 1953 Dec, 32(12):1323-9).
Many col | agenase have been al ready described such as e.g. reconbi nant

col l agenase 111 (Collagenase I11: A superior enzyne for conplete

di saggregation and inproved viability of normal and malignant hunman br east
tissue,l gp@] REYPSIN igHR Rerinecroip@seaRFegGRARIN thaqpansﬁe@sc@ﬂ manpeNertefirgtes. -

?gln’rr:glr Ci 2I2I ZZE&és‘an%)t;“&r%hal}? g}o%ﬁggo%%‘éenaség&ype ?gél gm%@gr&]{% of

e.g. C0130; Ghe3BasicGhingaviseatgimiael and Hygna, Meady. rédddmisingnt GYHSIy hel&64,
C6885), WD 2011/ 009613PCT/ EP2010/ 004478 9 Col | agenase type I'll (e.g. G bco
I nvitrogen, ckgen Riseady geserherd such @see-gcrrcompinagt gy s PieBia ﬂ@%’ﬁé(é’e

IRET e e e e
C2399) or Cold:@gmm&ellimpalléﬂle(sﬁlcgraze@afl'rchET'VeSglecB(lli‘lBﬁrogGﬁGE'él No. e.g.
Preferred reconbinant coll ag(fnase _%zggeacc rd| ng.to the invention_is

t

col | agenase | 129§Dt o 1276 @ﬁatai‘}%&%r-r'@éégp - kef@rred
exanpl es. [Ool%%l)nﬁﬁﬁéﬁtaﬁ?pbﬁl %rsagora@@&r%hﬁﬁa SVH%G} véntidy I'QIE'XRB {ﬁ@b@t

accutase are conmmerci al 'y avai | e " suc ccut ase
e.g. L11- 007)(,In\Atroge|a,s@a( Ner2563@R9) d%odescrg)edzm-tﬁébxaﬂrﬁﬂée Accut ase

chgﬂie <1003bti Disepa.is, alaet 6%9%%8809%%39% yomhcBaeiles Rl vRBGciona;
e. 9. SOROBRloadd ol eI GBRAARM rARCAAS RS BEVARAAY did0a ey

|nvent| on is ccut ase (Sigm, as de in t e exanple
[ 0023] The " clibrosécinagsaard type d{geﬁagemasef S:TfENNéﬁSenbNﬁR WMOEL ILMANN

by obl ast s, Br.aHAPRer KORFWSKES, o7 Jokest HerpatalsSa8 duasb A Er-0)
cpi thel [l Colfny Ragfbah| siapssoniidalial aplddy ddBAdhaStes Chgelcp

one speci al enbo nent o e I nvention e enzy tic conposli tion of
i nvention is memb‘lmntt déspisge st irecorobinant cdtispaserbld y(dik)drmacﬂmledo Science,

b i f hi | i d j ck
ol Ts.  accor dRnguato XBaf for, Rl Bpase BrT Hpstientent cabd tine cof théhAken
enbryo fi brOb(I:(ﬂﬁFrﬁ-:rél%n %)/allé’cflé%lﬁl%ﬂ éﬁ‘@%@l@%@{ln@ﬁﬂd n{ (08D, elg. cm1@sen

enbryo liver cells (CELCs), and prefer chi cken enbryo fibrobl asts
(CEFs). [002504%ccbispiasg tlo (Slgma]erCaipeNoal e gb Ddi8it8ht oof Dispasenystamoce|l

th t 1 f.th ' ' d f t he di t f
chi cken enbr yEESTRIONRG. Lot e arelits bh oF S23tn) e edeieopn -arBace
consi sting of ygedhéddttimdto tﬁeI.ﬁ\k@ﬂ|o¢1eiblmsp£§@9hdnﬂ@@ehoctaher\w nwems gm) g8i d
m xture of chicken cells conprises CEFs, Cs, cardiac cells

nmuscl e cel | s, deggiribedlindhe esamplesh| ood cel I S and/ or endot helial cells. WO

2011/ 00[%6%%13(6 apgzeonlaos/eops447p8>rojtease produced from Clostridium histolyticum bacteria
that breaks the peptide bonds in collagen (isolation and characterization of
proteinase and collagenase from C/. Histolyticurn, MANDL 1., MACLENNAN
J.D., HOWES E.L., J Clin Invest. 1953 Dec;32(12):1323-9). Many collagenase

have been already described such as e.g. recombinant collagenase Il

(Collagenase lll: A superior enzyme for complete disaggregation and
improved viability of normal and malignant human breast tissue, SPEIRS V.,
WHITE M.C. and GREEN AR., /n vitro Cell. Dev. Biol. - Animal, 32:72-74,
February 1996), and some recombinant collagenase are commercially
available such as e.g. Collagenase type | (Sigma, Cat. No. e.g. C0130;
C1639), Collagenase type Il (Sigma, Cat. No. e.g. C0130; C1764 ; C6885),



[0026] The cells are preferably extracted from Specific Pathogen Free (SPF)
eggs. SPF eggs are commercially available e.g. fromCharles River

Labor at orwe=0{Mibbersngt on, MA, USA). Sai d eggs are pref eralbipp2ompessrhran 9
days old, nore preferably between 10 and 14 days old and even nore
preferably are 12 days old. Before the extraction of the enbryos, eggs are
preferably disinfected. Many net hods and products dedicated to the

di sinfection of eggs are available in the prior art. Incubation in a fornol

solh ut i Ion (e. feolimgenasadypduli(Bg. Gigeo Invitrages) Cabl Newe@- by 19r2]rii Pigmey Gat-
. 0. 0% i ' .
oponed. {he dNBryaE 028 , GohaRindt Wbl B CLSBREE, CRENGT %871 8D,

The enbryos, Oelagirgsectypd.V SRraeOatiNecs.hy GHydst €8269), iCsllagenpsattype
conposition of the invention. According to the-invention, the ce]l

d; saggr gga_t i oWl (Sigoma .o ale dNauriar CORES § 1A39R) 9 Q?ﬁ@@ieﬂﬁéﬁéyp%xé@i@ﬁ?br%tur e
S7C "ore. pr agy S SEBEEETRED) Se1ERE FRbomBIEhE Rfladerad BE0 REofliNy |

and o a dur attoothefinvétidratis atbliagenasseldl (@ibseemvitragen 3CAhuNs, BHd2) as

preferably of 2 hours. [00281 The enzymatic conpositions of the invention
are surprisi rgserigeddntie gxgewleshi cken enbryos whi ch have not been

previ O.Lﬁ)hézfiﬁc?&fé?g'is[ goafc}]teéggoéfﬁc té@eagrpet?ﬁg{iﬁ.c miﬁ‘éﬂf Reutdie are
i nventi'on, "t he énzynmes of € enzymati c conposition can also be added to
t he enbryos atorflirfdreiafytaviilalpie. suahr as resg.aAceutaker (P#A eBGaydoi e.gc difde@0T), on

i Si in, di d |1 fi . b
i gested In phesihse (THBmapass. N o8 Plootkod0aNy Aleiaser daterdin, reat.
interval, di ggst 3{!9' UPNBEEEFE 51‘:?&%8_8@95@5 @4t ONRE" e X 2NBE4), T REc#8se

enzymati c conpos on conprisin rypsi $pase and accutase,”  the enbryos
can first be @Biesdience,nCpt.eNenaeg.oD0t4565i or, Accatasef (Milliporej r@ati Nered. ,
digested in presence of dispase, and fi naIL after a t%ﬁ? ECP erval@g&.whi.ch
can be the saneRO05) Prefeurt recempinant aosy USSG@CLARANG, ;h%lﬂj’ 28 ¥ n

presence of ageaSe (SARRRICANN: AddRR) LBVRALIBEY iF fidlokapldsnt ef val i s

conpri sed between m nut'es an utes, preferably between 20 and 80
m nut es[00@8} eTipe ecelisb byefrredeby difestioh @) chickere smbinydsi withothe ewzymatic

2011/ 009613PCT/ EP2010/ 004478 .11 pr ef.erahl 0 m nytes, j nuyt e 4
mnutes, 45 nfPeSiosy oii”?ﬁlt'%‘ée,rﬁ'@@_'ﬂ?lHa?é%“ cﬁfedtpt{dinﬁatﬁigo m&'_i?g)t'qés’e%'gﬂe}‘mr e
preferably 60.4yjsnyf,e -c.e[IQPéQﬂdiJ@%eﬁé,XH&ESIeOEéI‘Zéﬁ"@;ﬂtHe‘ﬁaI ?@ﬂ's,f blobHatad 48dJ-

usi ng a seave nade of inox conmerclally available e.g. from Fi scher

Bi obl ock, CatemdothéBalxeBs. t o renpve the undi gested tissues. The cells (e.qg.
CEFs; are then coll centrd fugati on 300 rg% 15

n nut es }6%]% %@ﬁ{qg Qg &N€oPPEL ctﬁw@e? e i3 elrttvggtiéﬁ,'zaﬁggep‘zyrg
Ecanpl o 1 ar ey RPaHO, o e g e o o ol emtrgdis 1
primary cel | sleabtrg tee dhe aobtantion ef tahehicken waldptepasatioy agnsistingr ofoiselated
further cell ai(S'; é'i ece?]%. y é:c%? f%rgyté: %clasi'nvention, said isolated chicken cells are
chicken embryo fibroblasts (CEFs), chicken embryo kidney cells (CEKCs) or
chicken embryo liver cells (CELCs), and preferably chicken embryo fibroblasts
(CEFs). |
[0025] According to another special embodiment of the invention, the enzymatic
composition of the invention is used for the digestion of chicken embryos
leading to the obtention of a chicken cell preparation consisting of a mixture of
chicken cells. According to the invention, said mixture of chicken cells
comprises CEFs, CEKCs, CELCs, cardiac' cells, muscle cells, epithelial cells,

blood cells and/or endothelial cells.



[0032] The cells (i.e. primary or secondary) are then cultivated in an
appropriate cell culture medium Cell culture nedia used according to the

i nvent i orwarelimoedidr ably free from ani mal product. ManyPEEGiP20HH0E7$ r om

ani mal product has been al ready descri%bed and sone of themare comrercially
avail abl e such as for instance 293 SFM11; 293-F Cells, SFM Adapted; 293-H
Cel | s, SFM Adapted; 293fectin TM Transfecti on Reagent ; CD 293 AGITm CD 293

Medi um__FreeStyl eTM 293 Expression Systenm FreeStyl eTM 293 Medi urT}/:
Fr eeSt \I0826] 20w peﬁﬁmar%,prs%wwaa@et@ﬂted/ﬁcom@pamosﬁmfmmﬁ%é§8 ) raggs.

Expr essi on | ' PER. oy CD
292 -I\/Ed: um ; "‘17@%%‘? s,o%%f%@p;é Sapgl;clgtgsl %@R%)?@I%%H% ?‘%ﬁgéﬁéﬁﬂ
(al | avai | abl(®ifmiogtdmn WAl U8A) Salheggeldre preferatigfreo@bdinancidalys aslé,dmore
between 1 and 5 da nore preferably between 1 and 2 days and even nore

preferably f cnreﬁeraéfvébe_ﬁwfesnem And drk @ays giRanteyen maremrefesably grecld daysi ed
at a te”Peratd{l&.eB%?mrt eﬁxnstcﬁ@r‘?'bf%eaaﬂm?’{%,t%@?%}eB}gté}és fggidggggé%ﬁ' on

also relates 10 a netho or producing a w an fattenu or a
recombi nant Wiang cethsdssiargl gpretaptsofdegicsted ato dhe oflisirfettiorf rafmeglgsc lkea

enbryos using an enzymati c conposition as previously described. [0034] The
met hod for prayaﬂebwgmathwnr@rﬁ'}gévcwtw '@rﬂ%éﬁfwléﬁhﬁ@ﬂ @-g-e%%rfﬁr'%ahiiUJymg us
conprising a ste | Cehl InC WS

eyt o congdor fnuFaRkALY 8 lingRb i ot SR, SERRED L Depdry

i nfection of mefarek| Tenthdeggyiarasopebicep tled emifreos iaoe extlactedydrnd beads us
s well known to WO 2011/ 009613PCT/ EP2010/ 004478 12 the one skilled in the
art. As used AW GEYRERIEULP]E entire application, "infection" refers to the

”f"‘”sfelboé*q % W B{yogyﬂo‘%i&isééét@& Aré fh dir ‘%Ji%b&@& H%Ftﬁla BHﬂrﬁhﬁ?
acid is replicated, viral proterns are synthesized, or new Viral particles
assenbl ed. Theonopesiksdn | lofd the tiheemtidn.i sAcdardingo teel thet inventiost the cell

appropriate cells for, the production of ecific virus. For instance, in
theTgliy

the speci fi c CHRRIPAANRN ihebl@ingrtunde WHGRAALONS: noxvi rus, the cells

used are o a temperature of incubation comprised between 35°C and 39°C,
preferably between 36°C and 37°C, more preferably of 36°C, 36.5°C or
37°C, and even more preferably of 37°C; and
o a duration of incubation comprised between 1 and 3 hours, and
preferably of 2 hours, ,
[0028} The enzymatic compositions of the invention are surprisingly able to digest
chicken embryos which have not been previously dissected.
[0029] According to specific embodiment of the invention, the enzymes of the
enzymatic composition can also be added to the embryos at different times.
For instance, for an enzymatic composition comprising trypsin, dispase and
collagenase, the embryos can first be digested in presence of dispase and
collagenase and then, after a time interval, digested in presence of trypsin. As
an other example, for an enzymatic composition comprising trypsin, dispase
and accutase, the embryos can first be digested in presence of trypsin, then
after a time interval, digested in presence of dispase, and finally after a time
interval (which can be the same or different from the previous time interval)
digested in presence of accutase. According to the invention, said time
interval is comprised between 15 minutes and 90 minutes, preferably between

20 and 80 minutes, more preferably between 30 and 60 minutes, and is more



preferably CEFs. Step of infection of cells with a virus is performed in an
appropriate cell culture nmedi umwhich can be the sane or different fromthe
cel | cul twoeormsdpam used for the preparation of said celrcs/EpGabloosiag t ur e
medi a used according to the inventionilare preferably free from ani nal
product. Many nedia free from ani mal product have been al ready descri bed
and sone of themare commercially avail able as previously descri bed.

Preferred cell culture, nedia used for the infection step is_Basal Medium
Eagl e cel | curefarabredl ainptasyida pyawes. #Reminytes.c4ptminstem 3¢ minytes, 55

preferably seaiRtbibi 6o RIS afldTs Efert PRaBYyREEHRIGRLY between 1.1
be asbou? . n% ?lL o(f ce

and 1.3 and even nore prefera ryo cul ture nmedi um

I n the [603Q) fThe eniktutenebiaindtrie thee filtmated t(e.qur nsingeai seddéd, mate dvinoxs

seeded in the cell culture vessel at a MJ which is preferably conprised

bet ween 0. 00rogHpetsially available e.g. from Fischer Bioblock, Cgt No. A%?S 2) to remove
the undigested tissues. The cells (e.g. CEFs; CEKCs; CELCs) are then
collected by centrifugation (e.g. 2300 rpm, 15 minutes). Said centrifugation
also permits to remove the enzymes (i.e. enzymes will be in the supernatant).
Method and conditions as described in Example 1 are preferably used.

[0031] According to the invention, the primary celis obtained can also either be used
directly or after one further cell passage as secondary cells.

[0032] The cells (i.e. primary or secondary) are then cultivated in an appropriate cell
culture medium. Cell culture media used according to the invention are
preferably free from animal product. Many media free from animal product has
been already described and some of them are commerci'ally available such as
for instance 293 SFM IlI; 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; VP-SFM; VP-SFM AGT™; Adenovirus Expression
Medium (AEM) Growth Medium for PER.C6® Cells; CD 293 AGT™; CD 293
Medium ; COS-7L Celis, SFM Adapted; EPISERF® Medium; OptiPro™ SFM
(all available from Invitrogen). The cells are preferably cultivated between 1
and 5 days, more preferably between 1 and 2 days and even more preferably
for 2 days before infection. The cells are preferably cultivated at a temperature
comprised between 30 and 37°C.

[0033] The present invention aiso relates to a method for producing a wild type, an
attenuated and/or a recombinant virus comprising a step of preparation of
cells from chicken embryos using an enzymatic composition as previously
described.

[0034] The method for producing a wild type, an attenuated and/or a recombinant
virus comprising a step of preparation of cells from chicken embryo using an
enzymatic composition of the invention, may also comprise a step of infection

of said cells with a virus. Step of infection cells with a virus is well known to



nore preferably between 0.03 and 0.07 and even nore preferably about O0.05.

[ 0035] The nmethod for producing a wild type, an attenuated and/or a

reconbi nawo 20ivaege1donpri sing a step of preparati on of c@CIr&EPRI1OHVENS cken
enbryo using an enzymati c conpositionl2of the invention, may al so conprise a
step of culture of the infected cells. Step of culture of the infected
cells until progeny virus is produced is well known to the one skilled in

the art. Said ste i se growt h adherin tos rf
suspensi on i rth Sr‘%’%e Ee‘ilmnﬁ?ﬁ "‘Hfg(S ‘%&%Qh%ﬁé e&nu %%S%tmwn?%P@of
g:“' turing Ca”re'?@rqur{ﬁeftr%{ns?‘ fatﬂ‘éevn‘a nititeseidt8'd @éll l%’ﬁérb Hérvnhzﬂ nuclelc

| oreactors, using batch continuous systens, and

the like. |In acideis UepMe@vmﬂa&rmt@nal arepreydithesized, obr vmewsvtrak cpagmleel I
in the rt to have .cells capabl e, of

uspensi on | rAadRde THE 0% SEIeChnOIS) ks aBIS 10 HRipRtnusb ABPTRaTate
cells for the production of a specific virus. For instance, in the specific
embodiment where the virus to produce is a poxvirus, the cells used are
preferably CEFs. Step of infection of cells with a virus is performed in an
appropriate cell culture medium which can be the same or different from the
cell culture medium used for the preparation of said cells. Cell culture media
used according to the invention are preferably free from animal product. Many
media free from animal .product have been already described and some of
them are commercially available as previously described. Preferred cell
culture media used for the infection step is Basal Medium Eagle cell culture
medium (Invitrogen). The cell culture medium is preferably seeded with
between 0.5 to 1.5 and more preferably between 1.1 and 1.3 and even more
preferably about 1.2 Embryo/L of cell culture medium. In the specific
embodiment where the virus to produce is MVA, the MVA is seeded in the cell
culture vessel at a MOI which is preferably comprised between 0.001 and 0.1,
“more preferably between 0.03 and 0.07 and even more preferably about 0.05.
[0035] The method for producing a wild type, an attenuated and/or a recombinant
virus comprising a step of preparation of cells from chicken embryo using an
enzymatic composition of the invention, may also comprise a step of culture of
the infected cells. Step of culture of the infected cells until progeny virus is
produced is well known to the one skilled in the art. Said step can comprise
growth adhering to surfaces, growth in suspension in presence or not of
(micro)carriers, or combinations thereof. Culturing can be done for instance in
dishes, roller bottles or in bioreactors, using batch, fed-batch, continuous
systems, hollow fiber, and the like. In order to achieve large scale production
of virus through cell culture it is preferred in the art to have cells capable of
growing in suspension in presence or not of (micro)carriers, and it is preferred
to have cells capable of being cultured in media free from animal product. Cell

culture media used according to the invention are preferably free from animal



to have cells capable of being cultured in nmedia free from ani mal product.
Cell culture nedia used according to the invention are preferably free from
ani mal  W0020W1009009613PCT/ EP2010/ 004478 13 product. ManpCwaERRE 00428 f r om
ani mal product have been already deschBi bed and some of them are
comercially available as previously described. Step of culture of the
infected cells is performed in an appropriate cell culture nmediumwhich can
be the sane or different fromthe cell culture nmediumused for the

prepar ati on oProgark Many snegia free fromhaniaal praduct haveegemalisady described

i nfection of ! I 1 i ; {Fﬁﬂ-:‘

for the cult u%'zd g?ﬁl%n @Q%Qrce(aa??(@w%mggg%Pgﬂé@gu%@aeg@ SW%? rogé%t.gaﬁe
i nfected cel laulure oftied arfebled calibtis petfedmidrin ket apenoptiate)delb cdibyre, mediuen
preferably between 2 and 4 days and_even_ nore pref ergbly 3

; C days. Th
i nfected cel |'Whighecqs) Bedhamame of diffefeBhiram the ealhep Wi el iss8do dhdeen
30C and 37C. LOO3RIy oGS0 IS0 andl HHEIAG Bt dufhuty Aicain ANy She
and/ or a reconbrnant virus conprising a step of preparation of cells from
chi cken enbr yiafedtiohngf said eely with a iuspésefared oéll thituienmediumusedefpr dhso

conprise a step of recoverjng, of the viruses_prodyced from_ he supernatant
an(rtlr}) or from t‘T'I-ﬁtU(fﬁqué'.‘fe cllsds qS@g&eCﬁP@ 558@\/@?\9 ogﬁﬁhﬁr}%mi‘?éﬁ?g C@".Se.
fromthe cel |§re]9&|t eraBly émwatéa%:cséwee%nﬂahaméwe@a@éebf@é@&ytg? o ep

of recovering o e vi‘ruses produced can be preced y a ste oW ng
t he di srupti cand# dadys arel everemorapeefefably Sdays.| Hednfected leell$ iabe peafecablpf

the viruses frqmth ells. The disruptio f th I ane can be

i nduced by ya?lﬁg]@es@gﬁﬁiema%?Icom&md&ﬁ%ﬁgn%aﬂ?ﬁgbdéi n the art.
These t[%'@BLqPﬁé rhefiodl & rf%auaihg_ Aqkild type, esh HRtehiaRAELhBAR: a PEESHBHaNt

| ysis, 'sonitation y using a sonicator) ‘and mcrofluidization (by using a
m cr of | ui di zevijus Gompusingra stapeotpreparatiar bf celafrbabthickementryos Heingean

Lo e pr oceriaAaH (G ERSIGINpTUBR SDARREN: yBEY SIS ComP e, SBRI PR

35 kHz type %c%5e49§4n3tﬂéieirr@§é§pmedmd;ﬁqﬁé%iu BARItENPARI/BPFORT tHeAbd s,
avail able frome.gqg. crofluidics Corporation. The packaging cell nenbrane
can al so be dMhenpthedvitugeasirageeovareddram she/icais ficw frarerbe cefle osly, Dindrom

kagi ) | so be di d ' hi gh d. -
Pormogant 2er . hegretnaad i gu BeoaAblE Yfiusttp 61 PhDafhdipE s Yinuses,
Si I verson Machioigee! carkad-gheteddity Pt rdiRiving Ahes BReGhIBHTRAERR 26l

used according to the gr_esent inventiion is a SILVERSON L4R (Silverson
Machi nes). \ViDepiirane09bis3rer/emdd it lingration qfdbgairusee fram e ceds. The

duci il d t i d i ' i i si
B eten of pr lsuteBon b Bel bR R e TSR Byoiillpub fethipfER, weh "
conposi tion ofndvide HynHRNbhE rskilleRlY inath0 aROMPEk & teBRRIGRES MBUNGpide Bat @fe not

purification of the recovered viruses. Purification step(s) can be for
i nstance but limikedide freareltbaw dypotonic dysis. sorigaiion (BY lUsSHIthg sanieatoduaRdbl e

er for med by gonaBBHBe; My A" tidhnpiiier; solicudelake' GibhLcRY °°
limted to th@\_/aﬂé‘bléﬂfroﬁﬁl%%f HeRdisus® PSFE! Biofddivs, aMaidndblo Glealiny. sSPrfsiieds
Sartopure(r) filters from Sartorius ge.g. Sartopure(r) PP2

CUNO
| ncor por at ed $WMisaloresisgdpaccardingetos the: pgeseroinyentmare rﬁéMBU&EeaodFHZ

Pcor por ared 1pecSi2d 9283 AR NQNTTUBE TP Rz 150 i G pb et o R
HP90) , CUNO | Kigsrofoitizees! af@lcommeéeridlgsavidiable froht ergs Nierefluididd Corpdadtion.

CA50, CA60, CA70, CA90), CUNO Incorporated SP series depth filters (e, %é
SP10, SP30, SPB® paskegingsmtionegpmane caonelsodle gisauried Mevsipo®@ pPeing aSLMr s,

MIITi Co . at | I i ) i 30,
G5 oo, - Rttt Blksich 255 Bnd BatRagin it fitianc e oSt 8 disdpRed 55
filters (e.g.usihd% highXHpeddddomoGEdiBer. PH§h,spaetithorbgonizBfHak, covhfitercialfy O,

DE75), MIlipore Corporation HC filters (e.g. ALHC B1HC COHC), CUNO,
Pol yNet TM Fi | 2¥ailable feom re0y Neitvers i Magitined1ero lkahabotephoits. Fgtrireddigh

P700), MIIlip, | gar P g i-L1ens, i i|lters,
ManCel Assom%ée:%oddgébﬁﬁpﬂﬁ%?s u%é)ﬁg%%ﬁf’dilé Ul-j’6 FS%[J?(B réﬁé@ Gﬁ?é‘r‘itgonrg |§ALé or
Sei t zSchenk | 8ntosEREANU4RI (Sileesonl Maohides).t o i nprove the clarification
capacity of the available depth filtration units, it can be useful to
couple two or nore units with decreasing pore sizes. In this enbodi nent,
the m xture to be clarified passes through the first depth filtration unit
where the biggest contam nants are retained and subsequently passes through
the second depth filtration unit. Wth this regard, according to a
preferred enbodi nent of the invention, the clarification is performed by

Y T T N e S e Y ~



WO 2011/ 009613PCT/ EP2010/ 004478 15 filters having a pore size of 5 pm
Preferred filters having a pore size of 8 pmand 5 pmused according to the
present iW0OaAtWpolare Sartopuree filters comercial |y aP&TIERRIIO/04433n
Sartorius (Sartopure(r) PP2). AccordiMg to the invention, the depth
filtration is preferably perforned at a flowrate of 1 Umninute. o A
concentration which can be performed by e.g. mcrofiltration or
ultrafiltration. Mcrofiltration is a,ljfressure driven nme ane roc ss that

concentlP88ds Theimsihedifes nra%fénm SHle boe. it sttepuated and Oy a é

passed throu 05

Viruses 1n t MEUPSLp Tl 2 SR B R REoPEA, SO Glcleh BRIEFCS | “‘% apiass
t hrough t he ferizymatldcmmpoﬂaop@fmaﬁrwenltfonrnfaylalsatcomprrsecbmsrmmemepme
of the extractlon solutlg Wth this, regar ? rof Itri)i n.isg
therefore perdffurdgation @ theyreGavessd Vikeses ‘é['fb"@ 8”§ SR(S) 53R P& IRANIABCH m
preferably a i.sed between 0.01 and 0.15 pm nore preferably
bet ween 0. 09 bgﬂ(??%.%%ﬁm%gagéd even nore preferably a pore size of 0.1 pm
Filters used aecoAdilanficationhallowingnunder suitalje efcaditions the edthavaakof the

Nodul 5 (M 111 por@ UgTaIetns. SASCRUTRRLOPR CRASTRASLEY & GAPACASRToR.
PSWARD41 and SK2bdg 1 lﬁlra%oﬂr c?.ldé%dbup |s°‘rﬂit6ﬁrh|téd%'tﬂa Uk ot orfe i‘ﬂ more

i nprovenent of mcro tratl on (as previously described) and involves
diluting said fr amnmlmrctehpr ayaiaple h@roducts esusht lasa Sartepure® tidtess f fiom a

ducti in th t f th d f i . T
G Luti on of 't he. rSaEenEh (@ artoniSRnEPR)y GLLES nbelirited AR S8lies MBI o
the inpurities frﬁn@r§a< frparm)orcuNb IIfcorpopstetoos ts@ﬁtest aepml aftetst (&gl on

may be carried out in-a batch sem - conti nuous node, or a conti NUOUS
mode. The di afi | t@EﬂDoGPé‘@n Q%&@Bﬁ@.a@EZQSCFgﬁée@Ui\@ brcorgerated HRsedes i n

buf fer used i n ¢ HERIr TReRats 6 P S0ed S HREL cHERQ! e Eb, kgt CORD e
accept abl e buf f erinchgfratEid Calip éé’ﬂés‘ /S filtdts (bfga oA¢oobA3cr aASm, CABD,
performed by using filters having a pore size |ower than 0.2 pm preferably

a pore size conprCAZQ, KA CONQL Ingartporated ¥ sesies @e[éﬂi’leﬁ@ISy(eo@t wEdR,

pr of orabl y a_por eSER00ShP00SE 6 AT SEAS) EUNG Tt R o P tereon

are preferably aqmﬁ;tcméa@bq)&gﬂaﬁr@Eaéérsesaaéptlham@rsfQel V%ec&%u@em Cers,
i nstance Prostak Mcrofiltrati on Mdul es polré erei n Prostak

Mcrofiltrati on MBE30e OE3A/ACEB40, (53\A/ACE Q 19E1MiliRorpr @pmaration o A

oreferably an an Bh sdife 5Bt s GB YR ORI’ HE3 B8, M¥s, oSO
functional groupspebst DESHD, DEESK DRNYEDEASY NIfiIpors BorperdtionMECYfilters (e.g.
secondary, tertiary or quaternary am no 8rou such as for instance

di net hyl ani noet hyA1id JHG eyeh hiply )F"t@ﬁﬁ N@@hyﬁ’@'MN%Té’f r'?ﬁ
TMVAE hyl
Elamed)Q E;H)ﬁ:) ysgfgb%? Eﬂ?%bl %)P%d(? P% EE?%@%?%}) éﬁ% g&%&%s suc@oas

for instance pol yrslyghrndiltersie CUND) LlfélaAsSllréeﬁltbfshM@n@él Wissbciagess depth
formal positive charge w thin thitFEH range of 7.0 to 9.0. Preferred
functional groupsfiltgrsteegafRorl % aﬁ’&ézao%%r@elﬁf’) apRd sBNebt@:rd Seitzrrhark

group consi sting of n t PM%E‘) t !pléf\
trimet hyl am noet h@' wg)ya 5 ?[ﬁ ({}ﬁgﬁ am noe ‘hee %E?éf’%ﬁﬁgé?g( nor ?ﬁe
preferably tri rretéwdumnaer\@@bttylf||tfé’tw<i£hn|t§h¢ i be @s@fhattg@oapjbom@mr mane
consist in, but is not limted to, e.g. a beads-fornmed matr| x

menbr ane. Accor di Wijts With deereasingcPeenYaesreat this em@@m@@htthﬁr{mxﬂf@ ternben
exchange adsor be“¢|aﬁf?@&'p%‘s§eg Info i s ARG TR T iton trms%ﬁeafh@% e
agar ose, hydrophiTrc pol ran or sili

dextran chai ns) a(E@ntQﬁﬂMrﬁd dre rbttﬁne@bhd&ubléeqoenwplasge@tl'peugls thoe secomdl y
described are attached to the chains through chem cally stable boneieg
ether bonds). Prefi@pthediliraben i Al YitGugSisof regREd.naagerdinenea rat Pl N

{ri et hyl am noet b TIAEN: ofhanRKRIAROTE Laaiialbd OBBIBIEY by depth

beads-formed matri x used accor He 1 nvention are

aut ocl avabl e suchfilaatiboy pre"fstaam;te)\deCmtpkehe(lm)g & fiddeosiad)of &MNa pdoapddd Yo S
(Bi oRad), STREAMLI NETm Q



WO 2011/ 009613PCT/ EP2010/ 004478 17 Sephar ose@XL( Arer shanBi osci ences),
STREAM LI NETm SP Sepharose@ XL ( Anersham Bi osci ences) or Bi oSepra@ Q
hyper Z ( PsiDl200aop@sat i on). Preferred aut ocl avabl e ani onPEXERaNGOIHAS Or bent
consisting in a beads-forned matri x adcording to the present invention is
UNGCsphere@ Q (Bi oRad). UNGsphere@ Q (Bi oRad) consists in hydrophilic
spherical polyneric beads having a dianeter of 120 pmand carring

trimethyl am noet hyl (TMAE) functi onal 5grou s. Accor di n% t o anot her
preferred enmbodi rfEi§rs BAVINAE PAlRsize | It"lﬁ‘e éﬂfeéf@defﬂ@rﬁ%t guingR BPHRAize of 8

consists in a ne C t Eﬁﬂ?{

previ ously descr{mﬁcalé}ﬁ?r r%%%d]?l?ﬁgoq 061}%5 0 tV%gﬁ?rIg re?%gﬁ%emge@

t ri met hyl ani noet Hiftlers TM&E’)meMM dangnatbteafmmf ﬁam|wb®aMre® PRL).

i nvention, the nepbrane used has a, pore sjze | ower than e si ze of t£?%
e

virus. Wth this ACPiding eHeg 1nwentin. jaedepih fiB@tkﬂnrlﬁsor@ ably priQrme

of 200 nm, the neAL38R AP LAnRRIE Size conprised between 1 and 5 pm and
preferably a pore size of 3 pm Anlon exchange adsorbents consisting in

menbr anes usedoack ocshoenttationhevhicivecan dve apafcplmécbrmblqgauhmbfdtrabble euch

as for instance Sartobi nd@ 75 rtquus 0 filtration : Acc in
fo Lhe | et on Utriiirahan; Uicrohtatangs & Rissoragny vgnm%ra BN Aropess, gt 0

support CO”priS'%nt&%ﬁﬂgBé@é{h&'%gﬁﬁQé & ¥holee |§! @gﬂm uy36aa§5|uﬁ@ﬁ>.som

advant ageously between and 0 pm era
nore preferably t;mssedmhzmgmdutéﬁs pﬂnoseoperepsieédn%albyebemhmm &Oregadt g pm

d f bl bet "and, 60 A t th t
o e ot ot Siflisas il e reRBIIE el SV SMEINGlecHes fad JpiolinpDlgpads™
200-300 nm for pq}ﬁ?’dl.{ggﬁgwesﬁltér@@htd%E@Fh@ét@%%réﬂﬁaﬁ&ﬂ%d@é& {H¥ Goluhfe

beads. On the other , the nolecules which are smaller in size penetrate
into the beads araf thaextiagtianisolutione With this regands dhe Thiercfiltpationt is theesfoter

gel WD 2011/009613PCT/ 010/ 004 18 fi.ltration can he based e on
agar ose, dextran,P %YEF 3521?%' Afgtgrs Sﬂ%‘ﬂ}n%n% By S ?Wﬁ&r@?ﬁt ng Hm,
copol ymers, or mprbiHrgBlyt BEESRJ smchbo rfseld bBaVEEIE .01 Xant €515 iR qrh@ﬁae

and dextran. According to the |nvent|on the supports are preferab y used
wi t hout functi onepreggrebwsbetwaenfﬁ) PBrand 6 Schime @adogperpmpre oglerably & pore

COmmer LAl 2V b U<l DR BRI B BtEgh B! RS ©
Toyopear| (r) HW 6,ta81dvdBEOERAMEICENY GailaBn filtkrs shehtad! iciTRs@IncE Pidstaed
bet ween 20 and 60 pm Tosohaas);
Microfiltration Modules (Millipore) wherein Prostak Microfiltration Module
PSVVAG021, PSVVAGO041 and SK2P12E1 are preferred.
o A diafiltration which is an improvement of microfiltration (as previously
described) and involves diluting said fraction comprising the viruses with
a solution to effect a reduction in the concentration of the impurities in
said fraction. The dilution of the fraction comprising the viruses allows
washing out more of the impurities from said fraction. It is understood
that the diafiltration may be carried out in a batch mode, semi-continuous
mode, or a continuous mode. The diafiltration can be advantageously
used 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. According to the invention,
the microfiltration is performed by using filters having a pore size lower
than 0.2 ym, preferably a pore size comprised between 0.01 and 0.15

um, more preferably between 0.09 and 0.15 pm, and even more



Al lyl dextran/ met hyl ene bisacrylam de gel filtration chromatography
supports (e.g. Sephacryirm S300 HR having a bead di aneter conprised between
25 and 75vprp18epd1acryl TM S400 HR havi ng a bead di anet epCEogppinsed’det ween
25 and 75 pm Sephacryl TM S500 HR haviétng a bead di aneter conprised between
25 and 75 pm Sephacryl TM S1000 SF havi ng a bead di ameter conprised between
40 and 105 pm all from Pharmacia); N acrylam nohydroxypropanedi ol gel
filtration chronmat ogera hy supports ée. g. Trisacryl havi ng_ a bead di aneter
conpri sed bet weerPreterafly’ a ®ore sizespbdpkm) Fillgiaised aegording: iosthegpvention

chr omat ogr aphy s o] . = 1Br i el r
conpri sed bet mehg}goﬁéeﬁ%'(agjy pan‘%ty@?{é‘?ﬂgd?@“%g%k%%@ﬁﬂ I#%’!%E?F@I %% efoggel
filtrati gn chr omsihswgh&ahPrestﬁkoMisroﬁiﬁBaJiongy@qhﬁesI (Mbllip}n\t‘éﬁal;d/h%m}mplémslték) |
HW 65 and Toyopear 10 HW 75, havi ng_a bea i aneter conprise n 20 an
60 pm Tosohaas) Miceofjiratign rMBF’U[GOEﬁ{VAﬁQzﬁeﬂ%\ZVA 4r 66905@‘3\3% | gre
type, an attenuaé[ﬁ,gféqf@d or a reconbinant virus conprising a step of

S Ir

preparation of c om chi cken enbryos using an enzynmatic conposition of

t he invention, oned chrsmatoyrpphyg eising hagatioh amanilanioroexcnamye adsoeot, amk or
nore nucl eases. Step of,incubation in WD 2011/ 009613PCT/ EP2010/ 004478 19
presence of one o‘?reEﬁfPQ'yn@féla@éfgng‘%ha’@e @ﬁﬂfﬁﬁﬁi-é&?@@ﬂgésedﬁﬁd’l“@e{g@@) ?}F%

performed in ord g t clLei i i . )hddf ﬁ,%ﬁ,in
sol ution. Nucl eag[ejgag?'g%eﬁgﬁ'ﬁ)f Egetgéaéc@grﬁd?ﬁ%@ﬁ%sgﬂﬁén?yﬁ&%ﬁl on’are
endonucl eases. Ersbmondaesstertiagn obequatasssry i acirmsgpdupnsudieias joubénstanes as
fol |l ows: deoxyribgnucl eases ses) i degr ade .. r'i ponucl e

(RNases) whi ch déﬁ%@ﬁmf;‘oéﬁ{éﬁaendom@ses tﬁﬂ?th%'aag anga%@’,
Endonucl eases DN&Iﬁﬁ?eéhY\%hHH@eﬂﬁzF (PR OtyribthfidrSiflobhyPNFERAE), thBagdub! -RNd

endodeoxyri bonucl eas . Endonucl eases RNases i nclude but "are not [imted
to RNase |, RNaseCH(OH)RWAsd+H{CIRNA<alsb rarde&NAsgroRp; Eadddtoearnline® rehins,

degrade DNA and i ncl.ude byt t linited to B Ln.
or e er 1 ed enbodi TRRIMACEhS" PHEEBPURF SUTLES B8 InATSSRNE TH NG B<CED
produced is perfc{hﬁ?%lﬂeﬁ%l?&ﬁé‘y%ﬁ Will RRR7 anfstifal )posRiVe? BRARR Withile Hhé s

nucl eic acid (e.g. DNA ydrolyzing internal phosphodi ester bonds
bet ween speci fi c nangeeoft 7 fetn b dtrefengd dunrctibingd growps ohlthe fanéen exchange

id .g. DNA R i i duced ' h
ferm nated ol 1 gorARIABENGRE BRIl lram: B SietpEtEistind 81 imERREAREYR £)
has no proteol yti@MAE)VidisthyBpRaeetde  DERE), afFasyREnneetHe

AENtand
invention is preferably pharimaceutically acceptable. Phar m_aceuﬂl\ga_l y
accept abl e BenzortsigthitamuaethynffrARE alang areamaip| preferagly trimeigwianaipoghyér

the reference M- =10Q. Merck under the reference e g...1. 01653 ;
According to the &i@gﬁ%l > apiod & radqs1°6?ler3)tf¢%8$%§§te'€s$ug§se'a&qg%%%d a
range of 5 to 1000Uely. a Be&dLicHried matik 6889%e@brand.0 50 U nl, and more
preferably 10 UWm . [0039] The nethod for producing a wild type

, an
attenuated and/ or a reconbi Aaperding (& asprefereech gmpdiment of éhe iiventioa, the

itable f tic indystrial- furi ,
Ul “compl i ance w th requl a0F) PEERTn PETt tarRE LBy B PeyBafomtes ©
vacci nes. [0040] As used thppisghomMattin dahebendigl eagirbbe CaAydphilicy polyener,

includes but is not Ilimted to poxvirus, adenovirus, adenovirus-associ ated
virus, retrovirus, herpesvi celulose,plexianey,siliesaighains (.9 dextran chainss aed as

F e Sens ) ) LA YRR, B SpulE N BB B o

west nile virus), measles viessribdd!aes |atachedsto the chains through chemically
stable bonds (e.g. ether bonds). Preferred functional
groups of the beads-formed matrix are trimethylaminoethyl
(TMAE). Anion exchange adsorbents consisting in beads-
formed matrix used according to the invention are
preferably autoclavable such as for instance UNOsphere®
Q (BioRad), UNOsphere® S (BioRad), STREAMLINE™ Q



WO 2011/ 009613PCT/ EP2010/ 004478 20 al phavirus (such as e.g. ross river
virus, chi kungunya virus), hepatitis virus, rhinovirus, reovirus (such as
e. g. col ovageiaogdsf ever) or foany virus. [0041] In a pPET@EPREY/leHIDI ment
of the invention, the virus is a poxvi’rus. Poxviruses are conpl ex envel oped
viruses having a dianeter conprised between 200 and 300 nm that distinguish
themprincipally by their unusual norphol ogy, their |arge DNA genone and
their cytoplasmc site of replicatiaon. Acggording to the i nvention the

poxvi ruses can be indiffer efePhar rese® ure Wil uses (AM@rshams r ac BIOSFISNCRRL ur e

viruses (1MW), intracellulag wir S I
envel oped viruses (CEV) or ext racMEImﬁ;r e‘rﬁ:ﬁl o%{aad Vi r%?es &EV?A'?‘EWH—T
al . (2002), J.Gen. Virol., 8osciérides]oS]BioSepra® @ dypasZ Fatll Corpdration).

present invention refer preferably to poxw ruses of the subfamly
Chor dopoxvi ruses (vertebrat ET® Rﬁdr usﬁé’é?c araleds apiqn| o%fgﬁlﬂ@ﬂ‘ 3|d|SEI'_Q9§t

N, KNIPE, D. M, HOAEY, B, Miin tﬁi\ t%e%?\ét Aol ThAPR- ?&m@é efo GRY-

Chor dopoxvi ruses i ncl ude but are n 0 poOXviruses o genus of
Ot hopoxvi ruses, Parapoxvi r psesgntAviipentionusds, CiyOsploere® us@s, (BioRad).

Lepri oxviruses, Sui poxviru Mol | us ses or Yatapoxviruses. .
Pr gf elrored Chordopoxv!oruses Zﬁi@?@?{& @Eﬁ@‘%ﬂrﬁﬁ&%bﬁﬁsaﬂb %‘Q%ﬁb%ﬁ?ﬁ@s
o thopoxy) ruses | nclude but pgj éﬂ.{h&s&smvwh%.ém\é&éft@fefzowgha'@arr.ng

Viruses (W) such as for in e Vaccinia virus strains Elstre

Western Reserve, Weth, NYVR@netﬂhﬂéBmﬂoeﬂwll(iMAE))ﬁanbmgm JgraaEBLE et al.
(1990); Cenbank accession n nber 827@6{95 or th erivati.ves su
e r §e h

for instance a nodified Vac cﬁPE{j & (Ws;rre (Ebodifent l\%\/AtE95

(ECACC V00120707) and MA- Bm\/e%%ECt}{Qogﬁl%ﬂO%)(chJﬁ@e gé‘dlé?ﬁﬁeﬁ‘lf cof¥RiRlin a
menbers of poxviruses, including the Copenhagen Vaccinia Virus (VW) strain

(GOEBEL et al., 1990, Virol membrarmfmﬁ:ﬁoaaldgmmaﬁahemmhetcaalbe as
1993, Virol. 196, 381-401) and.th d| fied Vacci ni nkara (

strain (ANTOINE et ol .. 1ooBropigy Besrivss Pieiaffed iipEtSadnihsct dhe
sequenced. VW has a doubl e- pidABgfd %r@ﬁé‘tﬁgﬁnﬂﬁoé fTMﬁE)kﬂcéé’r@'ir@tcf ar

about 200 proteins of which approxi mt el are involved in virus
assenbly. MVA is a highly apfdncr&de@mmmm@na ofi the mweatlmn,gm“arembraye
nore than 500 seri al passages a&the Ankara stra

f
chi cken enbryo fibrobl asts 35t @ Jore Sikgrew %fﬁﬁaﬁtﬂi‘%/%?z%g %fG‘f'ruer&qRNA

WO 2011/ 009613PCT/ EP2010/ OOMz&eaérdnwuénvmé ARROR taﬁobcb@mge(m@n&h 8Hvie0s
National e de Cultures de M croorgani smes (CNCM under depositary N602

1-721. Determ nation of thesmn@ﬁ&%nsﬁqU@mmbranndlawamﬁ@i@ a@mprlsed
conparison wth the Copenha no f ci.se iden |f| on
of the alterations which ocﬁﬁﬁ’?’%%f‘ ac[](ﬂ% It}'inr' zﬁnd érﬁgﬂ% hd R9E %é‘% of
seven deletions (1 to VII) ambmereisnge auwbbﬁtsscéresaﬁmwuntmefrmgﬁe@hedd
ORFs (Open Reading Frane) (ANTO NE et al., 1998, Virol Oa%l 244, 365-396).

y

[0042] In a preferred embodieearding ta the investien are preferalily aytociavabie surhus

and preferably an Ot hopoxvit w di ment of the
invention, the O thopoxvi ruglsit*ér %?%%QO%B@}% \ ﬁ%erggg‘rred wW

accordi ng to the janyentitrationr eAYSoriIng €6 ehé Hademtiun, ltnét@nﬁgle Bomairing the
appl i cati ons PCT/ EP2008/ 009720 or PCI/ EP2008/ 009721 descri bing respectively

W conpri sing def ¥iEys i& treatedhpa/ asolid sugeee( comafsing\beasisphaving g glameter

defective F2L gen e

i nvention, thegOrE?u'S%g éﬁk&i\”egﬂ%%ﬁi 1%&@\%@2&?”&?@2@% g%%k”gén taBIa(ﬁ}jA160
Preferred WA accgnfligrefdérablynbefersied and erds pm,amerdMNiefesallgpiostinieeth 25
before Coll ection Nationale de Cultures de M croaorgani snes (CNCM under

depositary N602 1and175 W Bpse (prefereblyobetweryy L0aaad MAaHEN ardtRuen more
V00083008) . preferably between 20 and 60 um. According to the invention, said

support has a porosity closed to the diameter of the virus (e.g. 200-300
nm for poxvirus) so that the latter does not penetrate into the beads. On
the other hand, the molecules which are smaller in size penetrate into

the beads and the migration thereof is slowed. The supports used for gel



[0045] In a preferred enbodiment, the invention relates to a nmethod for
producing a wild type, an attenuated and/or a reconbi nant poxvirus

conpri si yoaostmps1ef preparati on of cells from enbryo uPCmEPanosmzysat i c
conposition as previously described a¥d further steps as described in WO
07/ 147528 patent application incorporated herein by reference. Wth this
regard, the invention therefore relates to a nethod for producing a wild
type, an attenuated and/or a reconbi nant poxvirus conprisin he step f:

a) preparing cel | ¥tralem eamhrBRPasedn§ hnoBnagasee RS @grbf mige, dlica,
ouslv g LS j : ) Lo ) :
07/ 147528 pat ont SRioreat VSRRl BeoRA G mert, ol P diesaReidraatygh 1P

2011/ 009613PCT/ ERRQfdNceOdvxtarex? of Jaganbseandgdextrah.i A€ewtdad ¢telthe iheentam,
|ication

appropriate period of tine ;as described in WO Q7/14752 atent _a

i ncor por at ed her eihg $HPRAIS AL PESferably U?@@W@Q%d”?ﬂ@ﬂ?ﬁ&??%- %ﬁfﬁf@t'@%
produced fromthe r&@@ / e I d, Sk (
described in WO O%Efr%égr Baﬁent pp igé; |§%’"frhﬁ§5ﬁ rgétl)edggﬁgeéllﬁc%y&s for
reference) ; e) cingtarfoging the m xture obtained by depth filtration,
preferably over filters havi a pore sjze, of m coupl ed to filters
having a pore size of 5 pm %'ﬁ%@&w mthav@?ajg/q%@grgﬁ%tﬁw?mg BRRYi on
i ncorporated herein by ref e%ﬁeﬁovsese'h} l-rtgggrgg%ﬁ@g.q\'ymg&thgyégégr@ &WEsLA8d

by mcrofiltration, prefera aving a pore 'si ze conprised
between 0.01 and 0. 15 pm aildyppedd®alVy 7H ehav¥ingt ariseddhdiameterpoompsised of

0.1 pm (as described in WO 07/1475 tent application incorporated herein
by reference) ; and g) diaf BPM\?%%%@‘?&PM%&B@Q%M, preferably over
filters having a pore size %‘HVP”&%%‘H%&@@W%&OO?@Q el MgeRNdfiltration

preferably over filters having a pore size’o .1 pm (as described in WO
07/ 147528 pat ent appl i cat i oshiomatogoaphyedsuppostsn (eyg.r SeprancgiM SG0A6]HR N
anot her preferred enbodi nmen{, the invention relates t nmet h fQr .

producing a wild type, an ai‘?_&'ﬁ‘@aﬁ bﬁagﬁ’ﬁﬁ@?teé qoga%rfﬁﬁq‘ig%afve@!}ﬂgaa@ﬁ He™

conprising a step of prepar gahfBcAIT8UbE HRONAAAG Y BeatSdiBthelr EAFABEHC
conposition as previously described and further steps as described in

Met hod A of EP09305422.9 pabetweep 5 andi @n LimcSepbaandd! 5808i HRohaving a

reference. Wth this regard

for producing a wld type, Qﬁggtetdé?n{\égi]etéhocg)ﬁﬁee %g@zﬁe?lmﬂatngﬁt ta%d?h‘}c%w&ﬁr us
conprising the steps of: Sephacryl™ S1000 SF having a bead diameter comprised
between 40 and 105 um, all from Pharmacia);

- N-acrylaminohydroxypropanediol gel filtration
chromatography supports (e.g. Trisacryl having a bead
diameter comprised between 80 and 160 pm, Biosepra);

- Agarose gel filtration chromatography supports (e.g.
Macro-Prep SE having a bead diameter comprised
between 20 and 80 ym, Bio-Rad).

Ethylene glycol/methacrylate gel filtration chromatography supports (e.g.
Toyopearl® HW 55, Toyopearl® HW 65 and Toyopearl® HW 75, having
a bead diameter comprised between 20 and 60 pm, Tosohaas) are

preferred. _
[0038] The method for producing a wild type, an attenuated and/or a recombinant
virus comprising a step of preparation of cells from chicken embryos using an
enzymatic composition of the invention, may also comprise a step of

incubation in presence of one or more nucleases. Step of incubation in



a) preparing cells fromenbryos using an enzymatic conposition as
previously described; b) infecting the cells wth an Othopoxvirus (as
descri bedworroiawbad A of EP09305422.9 patent appli cati orCrmposipooaved
herein by reference); W 2011/009613@CT/ EP2010/ 004478 23 c) culturing the
i nfected cells until progeny O thopoxvirus is produced (as described in
Met hod A of EP09305422.9 patent application incorporated herein by
reference); d) incubation in presence of gne or nore nucl eases

ﬂescri bed i n PUE$eNRE AF GNEEPDIMIS4DYCIOasRS iR ARFPRUCRISH of @@PHE%@B) is
erein by ref ) | t ' .
Super nat ant - SRR L U 48 gl 1he AdcicIERis (85 PNA RN RS
pat ent appli s@lut'_mm. i Mecle pssa tpeefehatylgi uzs_em/ acebedirg ¢e)thef presddt iverdiooy ateent
Ui t 2bl 6 SondNGOBHEISESF HRNBPRUGIRESOR PR REAISTIRY PPed oRtask SURSERIES 7%
adsor ption of ' Qﬁ,&ggﬁ | ' ed%‘d} : '
g) (as descr if%%’bélj'n%t 0 )Qc!)%b%%%oggggggi)ag\} rgg? ent gg%?Pﬁ?gﬁ&%dé&& =P
i ncor por at ed (R&Nasies) whiclefdsgrade)RNg) arheadbnugetbes ithat degrautet &N dandh
menbr ahe. haviYAT BROONGHERSST CRSESINGG s T iars N DBtieauty, DN ess 1 ONpsg!
uat ernary ary ' ﬁ&p{ﬁ, | highgie VAR
gi et hyl amynogrﬁgﬁﬁ?wﬁprn?%{a%l lyﬁogzt ydlpé%% , t??@%@élbaén noet Hglt
TEAE), the dinutgd -tB- - CHRN&s KNAdes oEnaivbld apd KMAse P.
(Streagﬂ [ ne@%l s'tqr?s, P(rﬁ:sa?:ia or OG'E r) rNu Osﬂc ssefgﬁroi lﬂit nce
{Eh (it daradn, DR, 8nd, RRA i eufteredef
pol yet hyl enei ucksasest gradayPNA angr RIYA 1 hd by fYenaf! yputed
charge wi thi %é%n@%@@?mﬂ% Bi‘-eféfrggté}nﬁoeﬂnémd&rth%uihb%bﬁﬂti%gﬁ%(ag 6ff' iAB&bathg

all ow the capture of nucleic aci (as described in

EP09305422. 9 thatvimseampoduead npericuned impeesdrmesohBopzordse® ndenzongse®

larifying the nixt bt ai.ned | d i tab diti
al Fow § hoow irerades neBR0 T o, PUVATENE) £/ g Bing Blsim il PeatBifor S
EP09305422. 9 ideBetdBBh! spaidifRniic1e6tides. alssh BSAilidteigestion, @MGPde nukleic

washi ng of the anion exchange adsorbent with a solution conprising
nmonoval ent sadids (egg DNEARNAXQIrpsendisy selutiontdre reduced ite ds-maenophaspbate he

remained Ort qglprr?fr(\\é{é& gl?ésori‘uréletOQ%efsl ﬁmchrgrg Légt% é %gsgse ?nc(eingﬁwq éennzonaze® has
no proteolytic activity. Benzonaze® used according to the present invention is
preferably pharmaceutically acceptable. Pharmaceutically acceptable
Benzonaze® are commercially available (e.g. Eurogentec under the reference
ME-0280-10; Merck under the reference e.g. 1.01653.0001). According to the
invention, the concentration of nuclease(s) used is in a range of 5 to 100 U/ml,
preferably in a range of 5 to 50 U/ml, and more preferably 10 U/ml.

[0039] The method for producing a wild type, an attenuated and/or a recombinant
virus according to the invention are suitable for an aseptic industrial-scale
manufacturing process to ensure a full compliance with regulatory
requirements regarding sterility of vaccines.

[0040] As used throughout in the entire application, “virus” includes but is not limited
to poxvirus, adenovirus, adenovirus-associated virus, retrovirus, herpesvirus,
alphavirus, foamy virus, flu virus (such as e.g. influenza virus), flavivirus (such
as e.g. yellow fever virus, japanese encephalitis virus, dengue virus, tick-

borne encephalitis virus or west nile virus), measles virus, rubella virus,



WO 2011/ 009613PCT/ EP2010/ 004478 24 Met hod A of EP09305422.9 patent
application incorporated herein by reference); j) concentrating the flow

t hrough oNO20HAN9418 step h) and the flow t hrough obt ai n@GTIER26H0OM4T§ (as
described in Method A of EP09305422. @0pat ent application incorporated
herein by reference); k) diafiltrating the fraction conprising the

Ot hopoxviruses obtained in step j) (as described in Method A of
EP09305422. 9 patent appl ication incorporated herein by referen%é% and
optional l'y I )alRhatigs C@eﬁsfq 9+ FOBSi BYET WIYSvRtikyiounys uisus)s hapatitis (inus; on

(as desori bodyrihyMob e s P340 2216}aBB R 1edN o B4 gruid B0 Or Por at ed

herei n by reference notTer pre erre the invention
rel at eq0041]a Inet predfierred eprtsstlinieny oé the indehgr@re, tharvimistis reupdedrus) Boowirases

reconmbi nant Ot hopoxvirus conprising a ste aration of cells f
embryos usi n@rarc¥Rpigaenyel eeﬁ%d@rttspénh%\éngraew%e ‘E@ﬁ@F'$%d’eéWGef‘ué(§)¢?er

steps as des Hcp%ﬁo'MW%{O&S%@LsWﬁEﬁ\Oﬁﬁﬁ& iy fm%ﬁmu'sﬁ% h%}Phﬁergfore

|ncorporated erern by reterenc egar e I nvention
rel ates to atheir targef DNApgenoraerandtheirl ccyto;ylpsmlcamtatotfeeplaiadaldnaAdbowdnag to

nbi t th th t i |1 f
o os ol nghan AR AR! The JERYBUSSS A Bgiftaranty aberbasainses (). O™
i nfecting thgnggééuuw Hé"t@re%ﬁlﬁbéﬁ“(lﬂ\ﬁc)h%%énh il rviresgs' (I tdé‘ﬂd B

of EP0930542 patent application 1 ncorporated hereirn by referencé
cul turing t hassotiateaenveldpedwitusesyC)Anyr éxtraagilolari emeele;meq)wmds&m(fﬁd)s

ner i n by 1 ofEVLRECS: 203000 dRSt OUralh tor GO BREVIGHSHRS UAGE iR

(as describeg,b8ehfet fRENRoAT EREO3Brkeratiy p%e“éoﬁﬁMse‘éatbP”tHé‘C%ﬁJB%rﬁWd

herein by reference)
Chordopoxvnruses (vertebrate poxviruses) (Fields Virology/eds. : FIELDS, B.

N. , KNIPE, D. M., HOWLEY, P. M.; 3rd ed/ISBN 0-7817-0253-4 ; Chapter
83). Chordopoxviruses include but are not limited to poxviruses of the genus
of Orthopoxviruses, Parapoxviruses, Avipoxviruses, Capripoxviruses,
Lepripoxviruses, Suipoxviruses, Molluscipoxviruses or Yatapoxviruses.
Preferred Chordopoxviruses according to the invention are Orthopoxviruses.
Orthopoxviruses include but are limited to variola viruses, Vaccinia Viruses
(VV) such as for instance the Vaccinia virus strains Elstree, Western Reserve,
Wyeth, NYVAC, NYCBOH, Paris, Copenhagen (GOEBLE et al. (1990),
Genbank accession number M35027.1), or their derivatives such as for
instance a modified Vaccinia Virus Ankara (MVA) in particular MVA 5§75
(ECACC V00120707) and MVA-BN (ECACC V00083008). The genome of
several members of poxviruses, including the Copenhagen Vaccinia Virus
(VV) strain (GOEBEL et al., 1990, Virol. 179, 247-266 and 517-563;
JOHNSON et al., 1993, Virol. 196, 381-401) and the modified Vaccinia Virus
Ankara (MVA) strain (ANTOINE et al., 1998, Virol. 244, 365-396), have been
mapped and sequenced. VV has a double-stranded DNA genome of about
192 kb coding for about 200 proteins of which approximately 100 are involved
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



e') recovering the Orthopoxviruses fromthe cul ture supernatant and/or the
packaging cells (as described in Method B of EP09305422.9 patent

appl i cat iw0 20n009@ar at ed herein by reference); WO PCT/EP2010/004478

2011/ 009613PCT/ EP2010/ 004478 25 f) i rdubating the Othopoxviruses recovered
in step e') in presence of: 1. one or nore agents capable to inhibit the
nucl ease(s) activity (e.g. chelating agents such as e.g. ethyl enedi am ne
tetraacetate (EDTA); nonoval ent salts such as e.q. NaCl or KCl and
optional |y 2.Vigise WasnmpAgpesitas | ibelere (@Qj'ecg%cﬁﬂ?ﬁ'%es uliurgs  de

sucrose or tr e as
og “Nao or MBS RE0isyR TN S ot 021 YRR mifdtor of tho

application id;tsmpleoer asequéreceei of byhe eMdr&ngehomey’ aandorwamarrsgmt heithi xher e
obtained in step f wi th an ani on_exchange adsor bent beads- f.or ned

matrix or a n%ﬂmm@%v\h@eﬂem pHAYE HeoRiRsisseidgy ‘ﬁPéﬂ%ﬁ‘ \of t@@c%‘ﬁ%@F'?"S

tert f |
(e, i et ref SUEh el DUl RycHete Bl R SSTIEAF B FRIE BB HSY
triethylam ggenh)%hd(ﬂ'tlﬁihé)ous Imwtgtugu@ le&diBY( 10-jraghtenited (@]%E)sB(Qpei;\rsRea;dmg Q
roup; see Streanlin si ns rnaci a) _or r._groups such as for
|gnst gnce pol Vi erﬂﬂ%)e(ﬁé‘f-rrémfébﬂ )195?&\/'5‘?'98 %4h§é€eq9f69w I IO ha\lje a formal
posi ti vy ﬁﬁf‘(r)lﬂeﬁwgf'éﬂaﬁeah@n@ddfrﬁ@ﬂﬁ dff the: thvehitidn Ot NelRls $4114 f}ﬁ)ﬁ/iirgsagP%S

condi tions a € capture of said O'thopoxviruses and n
(as descri beobnelferwbtyrdeBth‘poEl?IbgﬁOMZZ 9 patent application incorporated

i b1 B048h it S5 PIERPUHEN LY R ANERTLSP. (RS (SEDORTMMaohr g ¥/ aceiiia
rer oy +or LA O8YP IGETRAR chang s HOLAGAH a8 BRAAARE o
corrprl si ng m]netmicenh patkeht appligatomscle G IEIPJ'ZG@B/OBQ?ZOmrd?@TéEi?ﬁﬁ)@&@OBﬁZ%t ep
i n)co§ ggr gte Zgrc:'ié)srecgqbﬁpng)!r\//e%p@cgygwgfgylzggn%%ggﬁé2de9fegf5‘ \Eee rIﬁL %%%'/ércﬁﬁt Ogrm]ane(s) and

VV comprising a defective F2L gene.

[0044] In another particular embodiment of the invention, the Orthopoxvirus is a
modified Vaccinia Virus Ankara (MVA). Preferred MVA according to the
present invention are MVA as deposited before Collection Nationale de
Cultures de Microorganismes (CNCM) under depositary N602 |-721, MVA 575
(ECACC V00120707) and MVA-BN (ECACC V00083008).

[0045] In a preferred embodiment, the invention relates to a method for producing a
wild type, an attenuated and/or a recombinant poxvirus comprising a step of
preparation of cells from embryo using an enzymatic composition as
previously described and further steps as described in WO 07/147528 patent
application incorporated herein by reference. With this regard, the invention
therefore relates to a method for producing a wild type, an attenuated and/or a
recombinant poxvirus comprising the steps of:

a) preparing cells from embryos using an enzymatic composition as
previously described;
b) infecting said cell culture (as described in WO 07/147528 patent

application incorporated herein by reference) ;



k') diafiltrating the fraction conprising the Othopoxviruses obtained in
step j'); and optionally WD 2011/009613PCT/ EP2010/004478 26 |1') a step of
gel filtraoi2zon/dediBowed by a step of diafiltration (as ®#esmpededoisns Met hod
B of EP09305422.9 patent application 32ncor porated herein by reference).
[0048] In another preferred enbodi nent, the invention relates to a nethod
for producing a wld type, an attenuated and/or a reconbi nant Ot hopoxvirus

conprising a step of preparation of cells fromenbryos using an enzynatic
conposi ti on as Grewiwing \saidsiefedied aelis ffaf t3eraprrepsates Resiad afelimen (as

Met hod C of PCIT/E 4 p pL i [ e nel.n:-o
reference. Wth t %gs’&&éeggﬁ]d, Phgjﬂlq%?es%? i E())"%\t%ﬁ Lg?)@#'%&g&{r Erl? %C?ég%tggaﬁé%nhgﬁ
for producing a wdfdrdrice; an attenuated and/or a reconbi nant Ot hopoxvirus

conprising the steps of: a") preparing cells fromenbryos using an
enzymati c conpdli f@cOVEHBI Jhe\RiYdRl Padiies peeduced frgm the,culbyrenguparpatant

packagi ng cel | cultyre we;g)a%ggﬁ]&]hgg%v(%guae&?@bﬁs1ﬁrV\P@dgﬂr]lél?/gbgogg%n‘{’f

PCT/ EP2010/ 056491 paten on I ncorpora erein b ren

c") cul turing theappilcationdnpaposatedthereinl isy teférdnce) pgeny Orthopoxvirus is
produced (as described in Method C of PCT/ EP2010/ 056491 a%egnt application
i ncor por at ed hé efiANKING dhe ratyre: obtainegh by iméﬂtfﬁwrl’rp%ﬁ ablycevesrfiligre or

A T g o e

appl i cation incorpor erelrn erenc

Ot hopoxvi ruses f (andeberilmad innVeOs0ydd7828 rpatant] applicdtonpmchamirated betein (as
described in Method C of PCT/EP2010/ 056491 patent application incorporated
herein by referent¥yeferenge)incubati ng the O thopoxviruses recovered in step

e") in presencg) Ofpncentrating the mixture obtained by microfiltration, preferably over
filters having a pore size comprised between 0.01 and 0.15 ym, and
preferably over filters having a pore size of 0.1 ym (as described in WO
07/147528 patent application incorporated herein by reference) ; and

g) diafiltring the mixture obtained, preferably over filters having a pore size
comprised between 0.01 and 0.15 ym, and preferably over filters having
a pore size of 0.1 um (as described in WO 07/147528 patent application
incorporated herein by reference).

[0046] In another preferred embodiment, the invention relates to a method for
producing a wild type, an attenuated and/or a recombinant Orthopoxvirus
comprising a step of preparation of cells from embryos using an enzymatic
composition as previously described and further steps as described in Method
A of EP09305422.9 patent application incorporated herein by reference. With
this regard, the invention therefore relates to a method for producing a wild
type, an attenuated and/or a recombinant Orthopoxvirus comprising the steps
of:

a) preparing cells from embryos using an enzymatic composition as
previously described;
b) infecting the cells with an Orthopoxvirus (as described in Method A of

EP09305422.9 patent application incorporated herein by reference);



1. one or nore agents capable to inhibit the nuclease(s) activity, and
optionally 2. one or nore stabilizers; (as described in Method C of

PCT/ EP20W0Q884@%61pat ent appl i cati on incorporated herei RCHEPREDSIGAEE) ; WO
2011/ 009613PCT/ EP2010/ 004478 27 g") c&ntacting the m xture obtained in step
f") with an ani on exchange adsorbent (e.g. a beads-forned matrix or a
menbrane having functional groups being primry, secondary, tertiary or

uaternary am no group such as for instance dinethyl am noet hyl E
gl et hyl amynoetﬁ)yIC% tDEE&‘E)thet'P?er?é?%ﬁe Ui unit PRRgenyr POXVirgs I‘%I%Wf‘&éi A3
(TEAE), the groupy oA 6PEP0DI0B129 dBIR: E]Qggﬁﬁ%ﬂbn miedrporated

Stream ine(r) reS| ns mama or other groups’suc or 1 nstance
pol yet hyl enei m nehe(ré15lby tdieterm:leb eady have or will have a for mal positive
charge within the pH range of 7.0 to 9.0) under suitable c

on
al | ow the captd: én@4 baigng "DrﬁrﬁéEB‘k‘%n‘Pfu%@ qhdNAR ITsIGeagasy ai Lé,é%fé@@ﬂ. Bed
Met hod C of P 0 0 b
In od Co ﬂ%ﬁ%ﬁ A E@%ﬁﬂsh ARt gaﬁncg hﬁﬁ%@gﬁg .ﬁ'tsy y

ref erence) ;- arifying the mxture obt'ained 1 n st
sui tabl e condi ti geference); | ow the wi thdrawal of the cellular debrls (as

described in Method C of PCT/EP2010/ 05649 at en I icatiop inc at ed
herein by ref efbfeggvering the O QHQXNtE“??I%%r@P’i&Rﬁ) Wreu?é%er\ﬂiap ’k‘{{gﬁgh%n

conpri si ng monovalenat 3alibacdias 4FIMEReF A By b ﬁzﬁgpﬂéﬁiz‘%%bﬂém%

pat ent application |n or por at herein by reference
nonoval ent salts mmrpbeat@dthmpmbdw refeEEnoeI)ut ed in stepi") in order to

dth d t f d
Sisorbent 1 sDogdding (xonavalEnt paats e MACE KLThad) b e K GERXYITUSES ent
application i ”Corrgeé\?éréﬁ |He§t§brb)b|)(nde,9rfﬁl@ﬂ@bondltlong tb |ﬁﬁ‘|B§t61ﬁb' rﬁlﬁbléﬁ@e(s)

m xture obtained in step J") W an ani on exchange adsorbent (e.g.
beads-f or med nmat raotlvmy aadrtermmdéhaaidsng)thmmft $aldéIDrtIg¢mny$ruBeS g the |amry

secondary, terti a uater ar m n roup, such as., f
i nst anceéi met hyI 8@9 a@ﬁﬂﬁﬁ%d Y, ﬁﬁFg p‘@éhﬂ ﬁ%RE in Method A of
tri met hyl am noet rE@’ ﬁd\é&@z 9Ua'téﬁt@ﬂﬁ&hﬁ&ﬂdﬁb'rp&rﬁfﬁﬁ%erélﬁl%ygéfl#énc& CH( OH) -

CH2- N+- (CH3) 3 (al so naned Q group; see Streanline(r) resins, Phar meci a) or
ot her groups sgricomtadting |tlnstmnderq)cqt;tamlagil Eh@itﬂ?ﬁ) rfé \Q/IﬂEI antampnaex@la@wemave

nder sui tabl o cARRLPRTL=tS SPPBRTHE eddilrs G psnurge dadnd ffbuond
ﬂgfglr In bgg Ir gf gffte ggugs BeiR§ TprirRaRL Oé sty Peirfaty @prduat@ﬁriawl arifer pesw@ ed
such as for instance dimethylaminoethyl (DMAE), diethylaminoethyl
(DEAE), trimethylaminoethyl (TMAE), triethylaminoethyl (TEAE), the
group -R-CH(OH)-CH2-N+-(CH3); (also named Q group; see
Streamline® resins, Pharmacia) or other groups such as for instance
polyethyleneimine (PEI) that aiready have or will have a formal positive
charge within the pH range of 7.0 to 9.0) under suitable conditions to
allow the capture of nucleic acids (as described in Method A of
EP09305422.9 patent application incorporated herein by reference);
h) clarifying the mixture obtained in step g) under suitable conditions to
allow the withdrawal of the celiular debris (as described in Method A of
EP09305422.9 patent application incorporated herein by reference);
i) washing of the anion exchange adsorbent with a solution comprising
monovalent salts (e.g. NaCl; KCI) under suitable conditions to recover

the remained Orthopoxviruses in the flow through (as described in



WO 2011/ 009613PCT/ EP2010/ 004478 28 ") washing of the anion exchange
adsorbent with a solution conprising nonoval ent salts under suitable

condi t i orsore1vmea@ser the remai ned Ot hopoxviruses in tRETHPeAVOOMM4GRIgh (as
described in Method C of PCT/ EP2010/ 086491 patent application incorporated
herein by reference); m') concentrating the flow through obtained in
step I") (as described in Method C of PCT/ EP2010/ 056491 patent application
i ncorporated herein by reference); n") diafiltrating the fractian
conprising the oMaheskd pli&R0 28 patert appligatiopaiicgearatask herein N hod
C of PCT/ EP2010/ qg&4gﬁcﬁ9ft ent application incorporated herein by
reference), and optionally 0") a step of gel filtration followed by a
step of di afilJ)r aioneenfratingele rfiohe thronghesbiaideq infsteCH) DY OS@Ahtoymtt ent
application incorporated hereip by reference). {?]2)049]- As _used thr'§u hout
the entire appli HaBRI nastepnldee Sapcribed indYlgihod & einPUPPUR42Aat PRIES!

been nodified so T rPf?)tr i el i i nded subject is
substantial ly redétf;c@g?héﬁ'e erg@%&jf‘hpeéﬁgibnur%%ghg%)?enuat ed to the point it
i s nonpat hogenk} diafiltrating lthe ifiction tcomalpriging the CGrthdpodvirasés ebtained posezb t o
the virus do not exhibit a statistically signpifi increased | evel of
pat hol ogy rel atiJk ggaeribe s'[?bjt%‘:étgg.d fOO’gOF‘D@%ﬁééaggnmﬂo@P Igation
entire applicati " i (TR N . vVirus conprising an
exogenous sequengggz?rﬁsbg%t%ggiél?ﬁﬁ ?%Yégéh%%ﬁeé‘rgdégfe@wﬂl rein, an exogenous
sequence referh tastematpel filtratiod folldowad iby actemaf diailirgtiqn ésedescribedan

parent virus. [0051] In . on i t, the exogenous sequence encodes a
ol ecul o havi ng MaMast A §f EPREHIRR 9 palsHtcRBRIEtRnDEOBIasy NaISEcRY y
or indirectly” cybgplaxts) Wwe nean that the nol ecul e encoded by the
exogenous sequence may I'tself be toxic (for exanple ricin, tunmour necrosis

f act or [004) ,Ini anethee utrieferred | eppodimert; ftheoinvgntion (elateg) fo ra boethdd:dee,
deoxyri bonucl ea i

2 Toxi ¢ prodREPIGERS: £ I G B SORELHPHoIERSS § JePOMAATORrboRPBUTe
Togs, 145, 2dB S o0 PYEE IR s [ byt g Yeing an"bikatc
’ ’ composit'ion as previously described and further steps as described in Method
B of EP09305422.9 patent application incorporated herein by reference. With
this regard, the invention therefore relates to a method for producing a- wild
type, an attenuated and/or a recombinant Orthopoxvirus comprising the steps
of:
a') preparing cells from embryos using an enzymatic composition as
previously described;
b") infecting the cell culture with an Orthopoxvirus (as described in Method
B of EP09305422.9 patent application incorporated herein by reference);
c') culturing the infected cells until progeny Orthopoxvirus is produced (as
described in Method B of EP09305422.9 patent application incorporated
herein by reference);
d') incubation in presence of one or more nucleases (as described in
Method B of EP09305422.9 patent application incorporated herein by
reference);
e") recovering the Orthopoxviruses from the culture supernatant and/or the
packaging cells (as described in Method B of EP09305422.9 patent

application incorporated herein by reference);



[0052] In a preferred enbodi nent of the invention, the exogenous sequence
is a suicide gene. A suicide gene encodes a protein able to convert a
rel ati velwonony/mesisc prodrug to a toxic drug. For exanplpel/Erh@opoaysre
cyt osi ne deam nase converts 5-fluorocdtosine (5-FC) to 5-fluorouracil
(5-FU (Mullen et al (1922) PNAS 89, 33); the herpes sinplex enzyne
t hym di ne ki nase sensitises cells to treatnent with the antiviral agent
ganciclovir (GQV) or aciclovir (Molten (1986) Cancer Res. 46, 5276;
Ezzedi ne et al f] livgubatigaths Qrthgporynysesmesoxgressinfienarinmigsense afy
organi sm for exanple E. ,colLjQr ar, e VieSi s b
Thus, in preferred enbodi%hbgo?lsﬁﬁg% ﬁ@e@éﬁ (?r??)%@ etéu?ﬁ'%gqégnguéﬁgg%gg a
protein having a cytosine daetivityageg.asHdlating/agentd sugheagpesy. etiaylesedighiine
protein or FCUl-8 protein c?q\ier ed@bty at_glg)tr appli clatLonE Vg{cgwggglwa\é?
05/ 07857, PCT/ EP2008/ 0097 20!Ai#ACREAE , J0oneMalPAE 8ARSr dah & @i
reference. [0053] Wth this f]mgnd%pﬁoﬂﬁﬁgd reconbi nant viruses produced
according to the nethod of P nventron are: MWA-FCUL (see WD 99/54481)
al so called T&023; MWA-ZCbie8of srere\6tdLiliZEf85(8.¢g. aadchafidéClglichhasee.
said W conprises nore partiﬁ&;l@grgl %bg@%gipes%i_ vq%@gﬁngg@g/_ oqrﬁg% éans[?@bagfq a
defective J2R gene (see PCT; 8 d E 3/ > 5
Q her exanpl es of pro-drug/ i i { hose di scl osed by
Bagshawe et al (WO 88/ 07378?@?@?%2@?%?@E??L?Fﬁgl)agents and the
Pseudononas spp. (BBGHescriped, imnieathod e Bli oft| BROA3MG4 ZhOngiatent’& application
Row i nson-Busza (WO 91/11201), . nanel y cyanogeni ¢ pro-drugs (for exanple
amygdal i n) and pl'aﬁ?m@é@ﬁeégﬂgr%’tbdybefféﬁ%{qegases. Enzynes that are useful in
this embodl Ment)OCortieting tRB! hfiutd SotafedOt R MOWith! Bt @RidrP exghiAbe N
phosphat ase usefu or converting phosphate-containing prodrugs into ffee
drugs; aryl sul f atadsorbesf (6.gf atbeadsyfermed gnatnikfarta membeng hgvipgddnctgmal nt o
free drugs; proteases, éu.ch as serratia rot(f%gie, t hermpol ysin, subtilisin,
BSc s

car boxypept i dasesS@4@ScEERGpBIINErY.sBeFPEaNY R RUARINTY amiNg Leup
useful for converg,i } ay i 1\ e ey -

2011/ 009613PCT) EFEST0/ 00078 S0 S ey oo B e e Pty
converting prodrudBEABRRt trimethyilamibaostiylo (BMAE) s ubsthylaminaethyl (TEAE), the .
car bohydr at e- cl eavi ng en ch, ,as, b -.gal act osi dase ,and neur am ni dase
useful " for convergring gré%ggépzb'eﬁklﬁf\#dm@% n@gsq' rerbarﬂ?gl_gs, b8 AR actCfase
useful for conver&irBgnthe@s rékind VPhaARECH) (0F SRERIAELBEI U 8s fopenstaHeS |
and penicillin amdases, such as penicillin V amdase or penicillin G
am dase, useful fpolyethwlandiming (Popshdtaiready have air witidhaveamifosnal pesitieas
wi t h phenoxyacetyl, or phenyl acetyl grou spectively, into free.drugs.

Al ternatively, an‘f’l?effgﬁi ‘@fgh\}llx‘/i &W Bﬁzﬂfﬁﬁq Bﬁgcq ?‘?/E%g) UQ?Q% SHHB&]% ?:%ncle%n%?? as
abzynmes, can be ugiRflyt theC Wnfftiife tdTe sBIPADHASpSviFUERsI rRNtAeit NhRidsr €8s
active drugs (Massey R et al., Nature, 1987, 328, 457-458). Simlarly,
prodrugs i ncl ude, désaribedeinfdethddBrad ERQI3Q5422:9 patenti appligatien deaporated. |
phosphat e- cont ai ni ng. pr.odrugs. thi ophosphat e-cont ai ni ng prodrugs,

sul f at e- cont ai ni n@%ﬂ'ﬁbhﬁﬁ%?%@%et)i de-containing prodrugs, D-amno

aci d-nodi fi ed proghakfsng Bhy GTAKYIret Sbtaiierrini8%p Ot andec kanakientanditions to
prodrugs, optionally substituted phenoxyacetam de-containing prodrugs or
optional | y subst i aliavedhevéthdravat ahtreecelbiandabms) (as desatdeed in Method B of

converted  xanp BE0gR0RE22 S prtehn ek T B ROIHET HEPy iy, Blerdes
prodrug form f @y &sbngthé Orihdpdx@RusEOWItRE s6latioh ¢onrimPmdrovialetd shits;

et oposi de, teni poside, adrianycin, daunonmycin, carm nonycin, amnopterin,
dacti nonyci n, i teeneENtating; thepnituneuebtainedcinsstgpdy i(as desedbedde dVethod B

bl eomyci ns, esper gy gj far, | e.US. 4 - f | il
mel phal an and ot h‘gﬁ:—&Qggg)é‘gf%?t%ﬁ@%'g‘?g&g?cﬂ%@'gggbﬁ r%nfbxrt%ﬁl%%ﬁ@gj,
enbodi nent the kgx@igﬁmmiﬁggﬁ@qrmmd@@mpriéigﬁzﬁé@rﬂfﬁ@;ﬁ@b}i@s@% sHtaimedne step
targeted RNA or DNA. The targeted RNA or to be cleaved may be RNA or
DNA whi ch is esseint Paf apdiopaBy f unction of the cell and cl eavage thereof
results in cell death or the RNA or DNA to be cleaved may be RNA or DNA
whi ch encodes an undesirable protein, for exanple an oncogene product, and
cl eavage of this RNA or DNA may prevent the cell from becom ng cancerous.
[0056] In a still further enbodi ment the exogenous gene encodes an
antisense RNA. By "antisense RNA" we mean an RNA nol ecul e whi ch hybridi ses
to, and interferes wth the expression froman nRNA nol ecul e encoding a
protein or



WO 2011/ 009613PCT/ EP2010/ 004478 31 to another RNA nolecule within the cell

such as pre-nRNA or tRNA or rRNA, or hybridises to, and interferes with the
expr essi omofzoamossigene. [ 0057] I n anot her enbodi nent of pCEPROAMM4TON, t he
exogenous sequence repl aces the functiéon of a defective gene in the target

cell. There are several thousand inherited genetic di seases of manmal s,

i ncl udi ng humans, which are caused by defective genes. Exanples of such

genetic diseases include cystic fiprosis, where there_is known to b .
mutation in thé) cﬁﬂ@@é’ﬁ@?ﬁﬂ]@i@ﬁh@”ﬁ‘d@é@é? %I?thr}d{iﬁﬁﬂﬁaﬁﬂ%r(éstfﬁ?éfiﬂg?a in
known to be a nut gl [ ' anSli i e
there i s known tomt&ltar%z;u %tﬁﬁﬁgﬁgﬁémﬁsggﬁg.ﬁ'ﬁ@ ﬁﬁdgé%‘qﬂg?gﬂﬁééwg e
caused by def ectinsfergpeicel, especially protooncogenes, and tunour-suppressor

genes that have undergone nutatign. Exanples . of protooncogenes are ras
Src, bd0048l 16 apRtheasy AFaleEed opMbGIMETS st deesttioge felgtes dopa smetaddefor

0058] In a fur e } { I hes Rl

[encod]es a Tun@%hggg]gc?g%gnﬁﬁtbi %‘n%ﬁm?@ﬂa@férgeto aﬁﬁﬁﬁu?cu t gtgsi S
det ect ed at acdmphsingfa etemnd \prepacitiosi ofy celts fromprensledybs udiag am enaymiatioor
cells of the sane tjssue type. | es of TAA . includes but are not, |ljmted
to CEA, MARTICOTAREION m@)ép'oéﬁa@%;”%@é@%@@‘%%%%% ,ch@a@@? bieshdang
Rochlitz et Mb@ﬁ/@ /0SB &l@hﬁééhﬁ&‘i%%b&gﬁﬁ@%ﬁﬁ&éimsyeéferayce.

reference), poi nted nutated ras ohcogene, normal or point” nmutated

p53, over expr\Bhthetthi Egar@Athie nvePtian tGeeafbrBrelaBRCid B, mBROA far, pregBing a

tyrosi nase, TRP]l, TRP2 - ESO- Gr2, KSA . HER-2/ neu, bcr-abl .pax3:
ke owsef1 1WA tRE\A AR Bp/OR b SATANIMED! DTHIROXIER sBPuridiRg the
embodi ment thgeddpfi s MICL. [0059] In another embodi ment of the invention,
t he exogenous gene encodes an antigen. As used herein, "antigen" refers to
a ligand that @ih prepasongdcelis froraneiboygs wsingnan genzyreatic neampesiion be

i mmunogeni c. Preferably, the antigen is derived froma virus such as for
exampl e H V-1, W@UBHSM&G&&“E?@ or gp 160), any of Feline Imunodeficiency

virus, human Ofb”ﬁﬁiféalnd@feoﬁécké@rg%éu ceitEFe ARthodh Trtiisidxvatis\(as ddierised or
| medi ate Early protein such as 27 from HSV1 or HSVZ, cytonegal ovirus

(such as gB iorMethad, &t ofvRE TYRRBR2EH/056¥A1 i nadentaappliadion\inearpofatedrhereingpy

[1 or Il11), or. from.a hepatitis virus such as hepatitis B WD '

2011/ 009613Ff@'f?rl§15§6 ’0/ 004478 32 virus (HBV) for exanple Hepatitis B Surface
antigen or a derj valtuNeg tther reéctedepacidding AellsT ustil( nyhERtiopoix@irGs Vs r us
(HCV; see WO 04/)111082'(5iag preferenti allpl y érgorﬁg struct uraF‘%ﬁg\/yprot eiﬁr?xf rom
genot ype | b Brodaicadj(ag despdbedpnMethed € of PGI/EPRYI 0/066481 patentapplicatian
pat hogens, such a i rator tjal Virus, Human Papilloma Virus (HPV,
see WO 90/ 10'&3%8?‘%5/'@%8@%63"4@!’¥?/%¥%4705, WD 99/ 03885 WO 07/ 121894 and WO
07/121894; E6 any ifgubtiohein gresanddefHBVE bors hidrennatieapest @ @dscritisd dhso
Liu et al. Proc Natl Acad Sci U S A 2004 Cct 5;101 Suppl 2:14567-71) or

| nf 1 uenza vi MethodbC @érPCEER2Q1/0a8421 iRatephanpplicativons inaerperated hsrein Ry

Nei sseri a, Br%rf%%l i g .(for exanple OspA or GspB or derivatives thereof), or
Chl anmydi a, or g }’el |l a for exanple P.69, PT and FHA, or derived from
parasi tes such g rédoveRngithe OrthdpamusestrorAcber sliliige tsuparmatant ahéfoerthed

enbodi nent the antigen is selected from HCV or HPV. C[rTO%O]O Wth this
regard, prefRackagingceibi (@sndeseiibed g oMether Lo fr BCIJEPS01 RO oRateNtt he
invention is v : ; all ed T&4040. [0061] The
reconbi nant r@saﬁ@l(r!\rg%%ﬁ%%ggﬂ%%é%e’%@gﬁgegxogenous sequence and each
exogenous sequét)drcuisingrthed®shopoxvituses recevaredds step efidn presemtesof:i t. can
be useful to associate in a sanme reconbinant virus, an exogenous sequenced
encodi ng e.g. a TAA (hsOpf &Ji HQEe Aaeds capable ta inhibihthe quiciease(p) activbs| y
described) with an ex BBtilgngl{?quence encodi ng a cytokine (e.g. interleukin
(IL as for instance 1%%?; r necrosis factor (TNF); interferon-(IFN);
colony stinulating faztene 6Cfore stabilizers;

(as described in Method C of PCT/EP2010/056491 patent application

incorporated herein by reference);



[0062] Wth this regard, preferred reconbi nant viruses produced according
to the nmethod of the invention are: o MWA-[MJCL-1L2] (see WO 92/07000 and
WO 95/ 09™ononl®esigal | ed TGA010; and o MVA-[ HPV-1L2] (seeTwP2@0/0004%59, WO
95/ 09241, WD 98/04705, WD 99/03885, W@ 07/121894 and WD 07/121894) al so
cal l ed T&A001. [0063] Advantageously, the reconbi nant virus further
conprises the el ements necessary for the expression of the exogenous

sequence(s). The el enents necessary for the expression conprise of the set
of el enents al Bowradtackeg the piitureoxyaimedTireEsien d/owdthy an3gnionagxehanis on

of a nucleot| d3d§8r%léﬁ?3§aq€ ?%oeénl%rrﬁﬂg@ fafie lbatd ‘?ﬂed})rﬁn@%f é{ofﬁhctlonal

pol ypeptide, iR partic ronot €r sequences an regu

sequences whi chraups béihgcprimary, rsddmeudeq} |tettaar9&)rl Maetrmytammegmrposmmant
virus of the invention, and gptionally the sequences. rec1u red to allow the

excretion or tH8 @(pi@é@”%ﬁl féimetﬂh)éaglﬂ(?%tbﬂ §PMAYR), cdiethylagyinagthy (DEAE),

I tid T N
Phe’ promoter 1 YTGHARSE IV TR T el BIEmoctIP HEAD) ) ne gl £8:
cell. There magCH(©HROHMNBICHR);s (algo ohamedal groupe séac Streiaanlivie®igesins,

pronoters p7.5K pH5R, KlL p28, pll or a cqgnbination of said pronoter
The literatureP @H\T/‘?H@s eQrQBrB%rﬁUCBfa$ PoIMRENeHH PO %bY'ﬁagmngd?rﬁ)

promot er Seq”eﬂ?aﬁsalr% ﬁé\FéTBPRAﬁH Hﬁﬁésasﬁfrbhaq sntfv@ &ﬁ%gé'vwfhm'tﬂé fange
additional elements ch 1 nprove the expression of exogenous seguence
or its maintenaficROi to tHhe) hmsdercebltabl@heoadmayusb&) redlow dhedcaptupar of calidir
the intron sequences (WO 94/29471 secreI n SI gpal uenc

| ocal i zati on sgﬁﬂ'@rp@é‘g'm?‘?ﬁ e?ﬂg r@*c{eég PG ‘%S&flﬁsa ﬁ%mgaat of';?f of
the | RES type, ppot/pdos BRIEEIRASHAteht éﬁélf@a‘ﬁ@h'|Hébd'95reftgaﬁw%ﬁ‘%|hpda){ teere[nQ@$54]

The present invention also relates to a purifie nuat ed
and/ or reconbi hdntlavifying todtraixhee d»lytairimi rmstapdgé)supdewsumably cretitionsetb f or

Leed herer n Bl Jhar wabaGerdapt chanteRidhdebisy (i Bscabeann, Manen c o
conpri si ng a\o@*ﬁﬁépﬂ@&ﬁmé@ ggfeqﬁ forF Mlcbipdrateeh&rdi B FBepshdDal |y

acceptable carrier 1s prefer toni c, hypotonic or weakly hypertonic
and has a rel af”) editing the Omthropoxwmsey w;thsajsbum@nfmmpmnglreoaovsalenbselts

sol ution. Myreov rr| o i I or, agueou r
partially ad@8o SFT'EE‘Sd'%u ”ég S‘Jr:a %f 0'9 gk%ﬁ%@@@é@“ﬁt glatengh@%&_pgt?oq he
phar maceut i qﬁ&o%mgglﬁérgm hyprefeferR@ddt tion, adjusted and buffered so as to
neet the requirenments of use in vivo. The phar maceut i cal conpositions may

al so include aJ”p)hddrmcmonoualehysakts:t;ptfwbDeth@pbuwmseSadljutaﬂhmt step idxivigrdent ,

o el L 22, 381 S0l Jhaagsbion, 31 S BRI U o B

: |Sq5|r gf ert S?hydsJotrb@WnQ‘?e;E’ KOy (e ddiibRdSh NIbthodaS &f FCT/E FROT/036kmsIepatent
application incorporated herein by reference);

k”) contacting the mixture obtained in step j”) with an anion exchange
adsorbent (e.g. a beads-formed matrix or a membrane having functional groups
being primary, secondary, tertiary or quaternary amino group such as for
instance dimethylaminoethyl (DMAE), diethylaminoethyl (DEAE),
trimethylaminoethyl (TMAE), triethylaminoethyl (TEAE), the group —R-CH(OH)-
CH2-N+-(CH3)3 (also named Q group; see Streamline® resins, Pharmacia) or
other groups such as for instance polyethyleneimine (PEI!) that already have or
will have a formal positive charge within the pH fange of 7.0 to 9.0) under
suitable conditions to allow the capture of nucleic acids (as described in Method

C of PCT/EP2010/056491 patent application incorporated herein by reference);



WO 2011/ 009613PCT/ EP2010/ 004478 34 (powder, lyophilisate and the like) form
whi ch can be reconstituted at the tine of use with an appropriate diluent.

[ 0066] THEOp,BH#®NGI3i nvention al so relates to a purifi edP@TIER201P{604478
attenuat ed and/ or reconbi nant virus o¥tai ned by the nethod as previously
described for the treatnent and/or the prevention a cancer, an i nfectious

di sease and/or an autoi nmune di sorder. [0067] As used herein, "cancer"
refers but is not limted to |ung cancer (edge smal | cel | Iu& car ci ponas

and non-snal | temashingof theoABIRNaFXeRANaG ad5eERAIM A2 SAHHIGN CRRRMPHYkal
cancer, heagnaRddiei SARCClntEr Isutd¥nERIAIRARCHo 1dddVERNEN + rBfRMed
cavity and pafanasal sinus cancer and throat cance 05 ~oral” cavity cancer
(e.g. tonguerthopmvjrusgastini ¢h@arﬁlowr {heoggh s(amadbsmberbr)n Metleed | €2l of
cancer, gastr0| nt est| nal cancer, n cancer, rect cancer,. col orect al

cancer. analPeEE4010/03849 aatent apB grRYQEINCErROsAESy ergm H&f‘?ﬁeﬁ%‘iﬁ)
cancer, Dl addeppanhebntrhiiig thd WS touqitﬁ%?arn&&nﬁeétepcﬁg%goaascnbed in
adenocarC|nona Ki'n cancer” (e. g ano eye cancef (e.qg.

reti nobl ast dviethodb€Caoh R(BTYE@2(X1®/@56@1| oatxentnmntnlidatibhaist:onm)rated beraibriay
astrocytoma), . central nervous system cancer, |ynphoma (e.g. cutaneous
B-cel | Iyrrpﬂﬁfﬁie”‘t‘:ﬁ)rkltt s | ynphons, Hodgkl n's syndrome and non- Hodgkin's
| ynphoma) , bonﬁ")%gﬁn%tmg T FthiBn QRGN @nmgﬁaevtrateé oBEinEAS Step
cervi cal cancer . 0. vi cal |ntraep neopl asi a), uterine cancer
(e. g. endonah?)i (aas decab¢d vaethodc@noérPCVEj?Z&ﬂO/ﬁM‘r pateity appbcator ,
prostate cancer st i cul ar ca | so refer to virus-induced

cer. 'Cangers"
tunmors, i ncl'ﬂﬁﬁ’rﬁﬁraﬁﬁg{‘eir%mrnﬁ ?rrﬁ”tcsb qquggtmr}qqlgm vi rus-induced carci nons,
herpes virus-i [ | hepatebésbed
B- i nduced tum??ugﬁT@?_élgﬁgﬁﬂﬁi?g\éh myﬁ’%ﬁﬁéﬁ@trﬁf{)@%&%e?@y orrea n
[ 0068] As uddethodr €i of PCHERAG1OIBSGH X patentr application iangrpdiratess beteiatby s
caused by an fnf ect.i ous organl sm |Infectious organisns include, but are not
linmted to, '6/88988) (e.g. single stranded RNA viruses, single stranded DNA
vir USGS’[OOE‘@H% 'u@BH“l‘Pu?’& HARNRE ¥hiikes abb’hc\étnonhe’Bﬁbhhbt%d”\wr@s" PERRrE Y A3,
her pes 'sinpl ex virus (H , cytonegal ovirus ( , respiratory syncyti al
virus (RSV), vEpsttbatm&beemnnmt;ﬁ(eEW)thet it$ pathogeajditylio tee intended ispb)ect is

00 2011 o0be Shbelrbalh FaPuaad, BreB a8 Rk Se o eE0u AR IE MR RANT IER oo
or TrypanosopynpattdRlc fmetéerd|nﬁlda¢ stan mbat‘et ethbﬁs'uﬁf]éb?@étéx@ébéﬂ , toVthe

t ubercul osi s, Sal nonella, Streptococci, coli or Sta | ococci ), fungi
(e.g. Candi danrs:pedoelsotoexmq:ieagstatﬁgcalb'eaigésf)canbriégrﬁaspgt leyet 0fi ﬁathol@gw

prions. [0069 ei.n, "autoi rrrrune di sorder” refers to two general
types: Systé%"a@v?ig 88Hﬁ§{1 Uta?gtgases (i.e., disorders that damage many
or gans [0050] esed thrcugHdiftalhiez edtirlapblidatitn, drecmabinant i“vitus” fBfeRY U rs

that damage only a single organ or tissue). However, the effect of
‘localized au'tr@'BnmInE”%lnge&@ﬁogwﬁﬁsb@mmf@eﬁ?dl indits canomef Ascuser

are not 1] m VEICT, S RCHEPETY s krETeRRite A ATHBE LT TG s bBFhHRRaRY"
possi bl'y | ungragshtsiitiie phkghtsuirusncl udi ng systenic | upus erythemat osus

(SLE), which can affect skin, joints, kidneys, heart, brain, red bl ood
cel I's, [885¥klln ane embediment fhe eXaUeHOYarREqUSRTE rtEodes a PleauleanAng ct t

ski n, |ntest| dr y
ol ands, "t ear WEShERY ittty GHEREE STl R Birebleh 1Pl WSAartRlg YLD
lungs and ki dneas thiweneiciscue agndodedt Iy tise exbgehoaarseqhéﬁcé rﬁaywutseﬁ be
| ungs, and ki dneys; polynyal gia rheumatica, which can af ar.ge_ nuscl

groups, and ttesgotfar Q%laﬂH?'?ti'@ﬂgltaﬁtouée'l‘@(?r@ﬁ'ﬁefaqt‘i’rs (Twﬁo,cmt@aﬂuiaf\f?edtu)

arteries of t e L ut ges ut
are not |lim t@t %ﬁ HQHQDHEB]&) eg%uffet%s@ (\%1%'% Pg s baﬁ%%‘éncgés,”?}s??ets
Hashi nmot o' s td%té)(ndlﬁt)lcﬂ' |aﬁ1ia)ﬂ'>@\rﬁ§tabdll§@tﬁ$@fonmhadbxﬁfﬁredttct, loz it mayoact; on

celiac disease, Crohn's di seases, and ulcerative colitis, which affect .the

gast r oi nt est iSeANethingc elsemip + iasMe as épée o@roguetvsihan%ﬁqqueapﬁ igdn r @DNA is
syndronme, whi fL NGy HE S di sease, which
af fects the a]g&enaéoeﬁ]l '@B eq?r]k%gryj g‘ iary ﬁ??gﬂ“sﬁ%ﬂ g osi ng

chol angitis, and autoi mune hepatitis, which affect the liver; and

Raynaud' s phenonenon, which can affect the fingers, toes, nose, ears.
[0070] The present invention also relates to a pharnaceutical conposition,
preferably a vaccine, conprising a purified wild type, attenuated and/or
reconbi nant virus obtained by the nmethod as previously described. According
to the invention, said pharmaceutical conposition is intended for the

t r eat ment



WO 2011/ 009613PCT/ EP2010/ 004478 36 and/or the prevention a cancer, an

I nfecti ous di sease and/ or an autoi mmune di sorder. [0071] The present

i nvent i orwal2esn/aogdiat es to the use of a purified wld typeT/ERRt0OMATEd

and/ or reconbi nant virus obtained by ®he nethod as previously described for
the preparation of a pharmaceutical conposition, preferably a vaccine, for
the treatnment and/or the prevention a cancer, an infectious di sease and/ or

an aut oi mmune di sorder. [0072] The phar maceut i cal conposition and in
parti cUP@b2t Ha @avefercedmpmbedimantrelcther iyeptionethe exaoepoussequence is a

:gm 2: :E ;:t : 8%“% t%e}% O&aéuml{igr@ée}{et %ﬁl:oc? s 4 gﬁ?é hvgblreo t8 VeI of %féﬁ\?ely‘?f

I'ns e Intragastric, aneous

i ntracardiac, nomtdmpmlr@g to rd rioxinalrag. | Fér em@mpslenetab enai/mat wytdsine
i ntranasal, intrapul nonary or_intratracheal route. For the |atter three

embodi ment s, dRAMINRSECANVEHS B flanosytasing (3-RF&)ite |5aﬂwamur%c'b@76\4i Mulier et The
adm ni stratiof) ey, 5epipee 8§ 3 'Qﬂlee be%% %'im %‘iﬁgn}%“%\(rﬂ [dis€ ViGhase

times after ac alntlnem‘terv’al eapprop
admi ni strati os*erm’ttke@oeeme ty atrgatmserst mhctheomnmwalaageus gamicivietie (GCV)oor

exanpl e, of the indiyvidual he di sease to be treated or of the ne(s)
of interest tQP"EJ@VFr(Mt@Pr@@%&\&QﬂQﬁr@% A% g??é?tg P%iqtiﬁly(w?ﬂg?\' Vs

phar maceut i ¢ qu@”Bﬁﬁ .it‘!;]r%f‘“cgt'ggﬂé“dlg% da%|‘é=| &f aﬁ;?‘ Qh“?or”@}(arﬂ@le £ colior

adm ni stered rett or exa aven(’)us I'njection
an accessi bl esammromyces a'é/ev@mra, [Ditnaey joe mﬁd:uﬂameouspbryefémed emﬁu@mpamaf c
or prophylactic vaccipation) is al so pogél ble to adop éﬁt he ex vivQ

appr oach whi dR€cdmgrdoa, | eco‘fq'%'gﬁl R§NEelENSOFRS Pt INEOIS | Y'ngb@né’yﬁ%ﬁ"ﬂ%w
stemcell's, pgLiR %"s@' a@t'i\f?fgld éﬁﬂ%@’ﬁ)?éfer @qughﬁeﬁw“%rtﬁ@uh é‘ﬁ)rotem

transfectlng of Infecting themin vitfo according to prior art techniques
and readm ni stceerad tbgm 1pateri1e @pplieationsl t WO no@eHddB81pos¥dI e 06607857,

oresont | nvorteoiePedpBhg2duend Etinaa0a bh8acc daeerperaladt mefeinu: Pans

by different f@fse Of the various conponents contained in the
phar maceuti cal conposition and in particular in the vaccine. [0073] To
i |1 ust r[@083} h&ithnthéshtregard, tprefémédl gecombimamtplinsesr prqouceddaccording txdingl es

are not intende e scope of the invention in any way. Exanples
\/\02011/00961@9&*9@@22‘5?0/ WF8A%7 [ 0074] Preparation of CEFs.

MVA-FCU1 (see WO 99/54481) also called TG4023;

o MVA-FCU1-8 (see WO 05/07857); and

o VV-FCU1 wherein said VV comprises more particularly a defective 4L
and/or F4L gene, and a defective J2R gene (see PCT/EP2008/009720
and PCT/EP2008/009721).

[0054] Other examples of pro-drug/enzyme combinations include those disclosed by
Bagshawe et al (WO 88/07378), namely various alkylating agents and the
Pseudomonas spp. CPG2 enzyme, and those disclosed by Epenetos &
Rowlinson-Busza (WO 91/11201), namely cyanogenic pro-drugs (for example
amygdalin) and plant-derived beta-glucosidases. Enzymes that are useful in
this embodiment of the invention include, but are not limited to, alkaline
phosphatase useful for converting phosphate-containing prodrugs into free
drugs; arylsulfatase useful for converting sulfate-containing prodrugs into free
drugs; proteases, such as serratia protease, thermolysin, subtilisin,
carboxypeptidases and cathepsins (such as cathepsins B and L), that are

useful for converting peptide-containing prodrugs into free drugs; D-
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[0055]

[0056]

drugs; beta-lactamase useful for converting drugs derivatized with beta-
lactams into free drugs; and penicillin amidases, such as penicillin V amidase
or penicillin G amidase, useful for converting drugs derivatized at their amine
nitrogens with phenoxyacetyl or phenylacetyl groups, respectively, into free
drugs. Alternatively, antibodies with enzymatic 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-containing prodrugs, 5-fluorocytosine and other 5-
fluorouridine prodrugs which can be converted. Examples of cytotoxic drugs
that can be derivatized into a prodrug form for use in this invention include, but
are not Ilimited to etoposide, teniposide, <adriamycin, daunomycin,
carminomycin, aminopterin, dactinomycin; mitomycins, cis-platinum and cis-
platinum analogues, bleomycins, esperamicins (see for examplie US
4,675,187), 5-fluorouracil, melphalan and other related nitrogen mustards.

In a further embodiment the exogenous gene encodes a ribozyme capable of
cleaving targeted RNA or DNA. The targeted RNA or DNA to be cleaved may
be RNA or DNA which is essential to the functioh of the cell and cleavage
thereof results in cell death or the RNA or DNA to be cleaved may be RNA or
DNA which encodes an undesirable protein, for example an oncogene
product, and cleavage of this RNA or DNA may prevent the cell from
becoming cancerous.

In a still further embodiment the exogenous gene encodes an antisense RNA.
By "antisense RNA" we mean an RNA molecule which hybridises to, and

interferes with the expression from an mRNA molecule encoding a protein or
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to another RNA molecule within the cell such as pre-mRNA or tRNA or rRNA,
or hybridises to, and interferes with the expression from a gene. ‘

[0057] In another embodiment of the invention, the exogenous sequence replaces
the function of a defective gene in the target cell. There are several thousand
inherited genetic diseases of mammals, including humans, which are caused
by defective genes. Examples of such genetic diseases include cystic fibrosis,
where there is known to be a mutation in the CFTR gene; Duchenne muscular
dystrophy, where there is known to be a mutation in the dystrophin gene;
sickle cell disease, where there is known to be a mutation in the HbA gene.
Many types of cancer are caused by defective genes, especially
protooncogenes, and tumour-suppressor genes that have undergone
mutation. Examples' of prbtooncogenes are ras, src, bcl and so on; examples
of tumour-suppressor genes are p53 and Rb.

[0058] 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,
MART1, MAGE1, MAGE3, GP-100, MUC1 (see WO 92/07000, WO 95/09241
and Rochlitz et al. J Gene Med. 2003 Aug;5(8):690-9 incorporated herein by
reference), MUC2, pointed mutated ras oncogene, normal or point mutated
p53, overexpressed p53, CA-125, PSA, C-erb/B2, BRCA |, BRCA |l, PSMA,
tyrosinase, TRP1, TRP2, NY-ESO-1, TAG72, KSA, HER-2/neu, bcr-abl, pax3-
fkhr, ews-fli-1, surviving and LRP. According to a more preferred embodiment
the TAA is MUCA1.

[0059] In another embodiment of the invention, the exogenous gene encodes an
antigen. As used herein, “antigen” refers to a ligand that can be bound by an
antibody; an antigen need not itself be immunogenic. Preferably the antigen is
derived from a virus such as for example HIV-1, (such as gp 120 or gp 160),
any of Feline Immunodeficiency virus, human or animal herpes viruses, such
as gD or derivatives thereof or Immediate Early protein such as ICP27 from
HSV1 or HSV2, cytomegalovirus (such as gB or derivatives thereof), Varicella

Zoster Virus (such as gpl, Il or Ill), or from a hepatitis virus such as hepatitis B
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[0060]

[0061]

[0062]

[0063]

virus (HBV) for example Hepatitis B Surface antigen or a derivative thereof,
hepatitis A virus (HAV), hepatitis C virus -(HCV; see WO 04/111082;
preferentially non structural HCV protein from genotype 1b strain ja), and
hepatitis E virus (HEV), or from other viral pathogens, such as Respiratory
Syncytial Virus, Human Papilloma Virus (HPV; see WO 90/10459, WO
95/09241, WO 98/04705, WO 99/03885 WO 07/121894 and WO 07/121894,;
E6 and E7 protein from the HPV16 strain are preferred; see also Liu et al.
Proc Natl Acad Sci U S A. 2004 Oct 5;101 Suppl 2:14567-71) 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. According to a more preferred embodiment the
antigen is selected from HCV or HPV.
With this regard, preferred recombinant virus produced according to the
method of the invention is MVA-HCV (see WO 04/111082) also called
TG4040.
The recombinant virus can comprise more than one exogenous sequence and
each exogenous sequence can encodes more than one molecule. For
example, it can be useful to associate in a same recombinant virus, an
exogenous sequenced encoding e.g. a TAA (as previously described) or an
antigen (as previously described) with an exogenous sequence encoding a
cytokine (e.g. interleukin (IL as for instance IL2); tumour necrosis factor (TNF);
interferon-(IFN); colony stimuiating factor (CSF)).
With this regard, preferred recombinant viruses produced according to the
method of the invention are:

o MVA-[MUC1-IL2] (see WO 92/07000 and WO 95/09241) also called

TG4010; and »

o MVA-[HPV-IL2] (see WO 90/10459, WO 95/09241, WO 98/04705, WO

99/03885, WO 07/121894 and WO 07/121894) also called TG4001.
Advantageously, the recombinant virus further comprises the elements
necessafy for the expression of the exogenous sequence(s). The elements

necessary for the expression comprise of the set of elements allowing the
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transcription of a nucleotide sequence to RNA and the translation of a mRNA
to a polypeptide, in particular the promoter sequences and/or regulatory
sequences which are effective in the cell to be infected by the recombinant
virus of the invention, and optionally the sequences required to aliow the
excretion or the expression at the surface of the cells for said polypeptide.
These elements may be inducible or constitutive. Of course, the promoter is
adapted to the recombinant virus selected and to the host cell. There may be
mentioned, by way of example, the Vaccinia Virus promoters p7.5K pH5R,
pK1L, p28, p11 or a combination of said promoters. The literature provides a
large amount of information relating to such promoter sequences. The
elements necessary can, in addition, include additional elements which
improve the expression of the exogenous sequence or its maintenance in the
host cell. There may be mentioned in particular the intron sequences (WO
94/29471), secretion signal sequences, nuclear localization sequences,
internal sites for reinitiation of translation of the IRES type, poly A sequences
for termination of transcription.

[0064] The present invention also relates to a purified wild type, attenuated and/or
recombinant virus obtained by the method as previously described for use as
a pharmaceutical composition, preferably as a vaccine.

[0065] As used herein, a “pharmaceutical composition” refers to a composition
comprising a pharmaceutically acceptable carrier. Said pharmaceutically
acceptable 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 compositions 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
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(powder, Iyophilisate and the like) form which can be reconstituted at the time
of use with an appropriate diluent.

[0066] The present invention also relates to a purified wild type, attenuated and/or
recombinant virus obtained by the method as previously described for the
treatment and/or the prevention a cancer, an infectious disease and/or an
autoimmune disorder.

[0067] As used herein, “cancer” refers but is not limited to lung cancer (e.g. small cell
lung carcinomas and non-small cell lung), bronchial cancer, oesophageal
cancer, pharyngeal cancer, head and neck cancer (e.g. laryngeal cancer, lip
cancer, nasal cavity and paranasal sinus cancer and throat cancer), oral
cavity cancer (e.g. tongue cancer), gastric cancer (e.g. stomach cancer),
intestinal cancer, gastrointestinal cancer, colon cancer, rectal cancer,
colorectal cancer, anal cancer, liver cancer, pancreatic cancer, urinary tract
cancer, bladder cancer, thyroid cancer, kidney cancer, carcinoma,
adenocarcinoma, skin cancer (e.g. melanoma), eye cancer (e.g.
retinoblastoma), brain cancer (e.g. glioma, medulloblastoma and cerebral
astrocytoma), central nervous system cancer, lymphoma (e.g. cutaneous B-
cell lymphoma, Burkitt's lymphoma, Hodgkin’s syndrome and non-Hodgkin’s
lymphoma), bone cancer, leukaemia, breast cancer, genital tract cancer,
cervical cancer (e.g. cervical intraepithelial neoplasia), uterine cancer (e.g.
endometrial cancer), ovarian cancer; vaginal cancer, vulvar cancer, prostate
cancer, testicular cancer. “Cancers” also refer to virus-induced tumors,
including, but is n‘ot limited to papilloma virus-induced carcinoma, herpes
virus-induced tumors, EBV-induced B-cell .lymphoma, hepatitis B-induced
tumors, HTLV-1-induced lymphoma and HTLV-2-induced lymphoma.

[0068] As used herein, “infectious disease” refers to any disease that is caused by an
infectious organism. Infectious organisms include, but are not limited to,
viruses (e.g. single stranded RNA viruses, single stranded DNA viruses,
human immunodeficiency virus (HIV), hepatitis A, B, and C virus, herpes
simplex virus (HSV), cytomegalovirus (CMV), respiratory syncytial virus
(RSV), Epstein-Barr virus (EBV) or human papilloma virus (HPV)), parasites

(e.g. protozoan and metazoan pathogens such as Plasmodia species,



375 106 TrypLETm Sel ect 30 nli/Enbryo Col | agenase type 111 10 mUEnbryo 350
106 TrypLETm Sel ect 30 mUEnbryo 345 106 TrypLETm Sel ect (Invitrogen, Cat.
No. 12563w029)1/a09dBspase (I nvitrogen, Cat. No. 17105-04pCI/EPGo0mH4¥zs i n PBS)
; Collagenase Il (G bco Invitrogen, 3Bat No. 17102 ; 20 ng/nL in PBS) ;
Accutase (Sigma, Cat. No. A-6964). [0078] Production of viruses using the
prepared CEFs. [0079] CEFs (prepared as previously described wth an
enzymati c conposition consisting in TrypLETm Sel_ect (Invitrogen, :
12563- 029) 15-¢ishmapia sPesias DPSPaRsoMN SPesieg &, rm@nomaﬁpf@@s@zlqacte&e

mg/ L in PBS)(e.g. Mycobacteria in particular, M. tuberculosis, Saimonella, Streptococci, E.
‘coli-or Staphylococci), fungi (e.g. Candida species or Aspergillus species),
Pneumocystis carinii, and prions.

[0069] As used herein, “autoimmune disorder” refers to two general types: ‘Systemic
autoimmune diseases’ (i.e., disorders that damage many organs or tissues),
and ‘localized autoimmune diseases’ (i.e., disorders that damage only a single
organ or tissue). However, the effect of ‘localized autoimmune diseases’, can
be systemic by indirectly affecting other body organs and systems. ‘Systemic
autoimmune diseases’ include but are not limited to rheumatoid arthritis which
can affect joints, and possibly lung and skin; lupus, including systemic lupus
erythematosus (SLE), which can affect skin, joints, kidneys, heart, brain, red
blood cells, as well as other tissues and organs; scleroderma, which can affect
skin, intestine, and lungs; Sjogren's syndrome, which can affect salivary
glands, tear glands, and joints; Goodpasture's syndrome, which can affect
Iungs and kidneys; Wegener's granulomatosis, which can affect sinuses,
lungs, and kidneys; polyfnyalgia rheumatica, which can affect large muscle
groups, and tempbral arteritis/giant cell arteritis, which can affect arteries of
the head and neck. ‘Localized autoimmune diseases’ include but are not
limited to Type 1 Diabetes Mellitus, which affects pancreas islets; Hashimoto's
thyroiditis and Graves' disease, which affect the thyroid; celiac disease,
Crohn's diseases, and ulcerative colitis, which affect the gastrointestinal tract;
multiple sclerosis (MS) and Guillain-Barre syndrome, which affect the central
nervous system; Addison's disease, which affects the adrenal glands; primary
biliary sclerosis, sclerosing cholangitis, and autoimmune hepatitis,'which affect
the liver; and Rayn‘aud's phenomenon, which can affect the fingers, toes,
nose, ears. '

[0070] The present invention also relates to a pharmaceutical composition, preferably

' a vaccine, comprising a purified wild type, attenuated and/or recombinant
virus obtained by the method as previously described. According to the

invention, said pharmaceutical composition is intended for the treatment
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or the lat embodiments, a y aerosol or ins aStFon IS
advantageous. The administration may be made as a single dose or repeated
once or several times after a certain time interval. The appropriate route of
administratibn 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 pharmaceutical
composition and in particular the vaccine may be administered directly /n 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 cells
from the patient (bone marrow stem cells, peripheral blood lymphocytes,
muscle cells and the like), transfecting or infecting them /n vifro 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 and in particular in the vaccine.
[0073] To illustrate the invention, the following examples are provided. The examples
are not intended to limit the scope of the invention in any way.

Examples
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TrypLE A37532) to remove undigested tissues and the CEFs are collected by
centrifugation (2300 rpm, 15 minutes).
[0077] The results obtained are depicted in Table 1 below :

ENZYMATIC COMPOSITIONS CELLS EXTRACTED PER EMBRYO

TrypLE™ Select 30 mL/Embryo
Dispase 10 mL/Embryo 770 106
Collagenase type Ill 10 mL/Embryo
TrypLE™ Select 10 mL/Embryo
Dispase 10 mL/Embryo 710 108
Collagenase type Il 10 mL/Embryo
TrypLE™ Select 15 mL/Embryo
Dispase 10 mL/Embryo 709 106
Accutase 10 mL/Embryo
TrypLE™ Select 15 mL/Embryo
Dispase 10 mL/Embryo 696 108
Collagenase type lll 10 mL/Embryo

Accutase 10 mL/Embryo

TrypLE™ Select 30 mL/Embryo
Dispase 10 mL/Embryo 605 106
Accutase 10 mL/Embryo

TrypLE™ Select 10 mL/Embryo
Dispase 10 mL/Embryo 602 106
Collagenase type Ill 5 mL/Embryo
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TrypLE™ Select 10 mL/Embryo 546 106

Dispase 10 mL/Embryo

Dispase 10 mL/Embryo 542 108

Accutase 10 mL/Embryo

TrypLE™ Select 5 mL/Embryo 531 106

Dispase 15 mL/Embryo

TrypLE™ Select 30 mL/Embryo

Dispase 5 mL/Embryo : 291 108
Collagenase type Ill 5 mL/Embryo

TrypLE™ Select 30 mL/Embryo 375 108
Accutase 15 mL/Embryo

TrypLE™ Select 30 mL/Embryo 350 108
Collagenase type Il 10 mL/Embryo

TrypLE™ Select 30 mL/Embryo 345 108

TrypLE™ Select (Invitrogen, Cat. No. 12563-029) ; Dispase (Invitrogen, Cat. No.

17105-041 ; 10 mg/mL in PBS) ; Collagenase Il (Gibco Invitrogen, Cat No. 17102 ; 20

mg/mL in PBS) ; Accutase (Sigma, Cat. No. A-6964).

[0078] Production of viruses using the prepared CEFs.

[0079] CEFs (prepared as previously described with an enzymatic composition
consisting in TrypLE™ Select (Invitrogen, Cat. No. 12563-029) 15 mL/Embryo
and Dispase (Invitrogen, Cat. No. 17105-041; 10 mg/mL in PBS) 5



trypsin added at a concentration equivalent to 10 nlUEnbryo of TrypLE Sel ect
fromlinvitrogen Cat. No. 12563-029, and 10 mUEnbryo of dispase 10 ng/ni ;
WO 2011/ OWORIBRAGT¢1EP2010/ 004478 42 10 ni/ Enbryo of di spRce/FrRonyd+tg and
accutase 10 nlL/Enbryo ; and trypsin added at a concentration equivalent to
5 nL/Enbryo of TrypLE Select fromlnvitrogen Cat. No. 12563-029, and 15
nmL/ Enbryo of dispase 10 ng/nL. 8. Use according to claiml, wherein said
chicken cell preparation cgnsists, of |solated chicken cells.

a(r:Tgor di Pgbt 0 '@[— mPBo)v#E: heh sHlttyatad 0arieg 2Hiaysen @epggmarfégeémgﬁﬁgﬂture
AN . o e
A

enbryo liver ¢ pretera e according to c

1, I }Nher ei n sathencHischated drd phep@E&si are dofestext atoMCI 0108 writh diVéhivirken
cells. 11. Use according to claim 10, wherein said mxture o hi cken cel |l s
conprises CEFR&Ollecter "&E’C@!e cde aiattures | de  Nigrqargapismes e&@'ﬁﬁ i aH”dCer

cells, blood §35 | t Lalinael 1 12 i han1,
wherein the d(%ﬂeésst?ﬁagﬂqé)f é%gcﬁﬁgﬁmgrr@rl{%g%g'ﬁﬁgﬁﬁg@uﬁeﬁr&?ﬁ%%%
gglcl owi n? colr)iflbulgamesl: fax gg%m &t U@ 50€. iTheulirfectiousc ditgnsi wede bidtesnimeds5Byand
, preferably between n 7C, re.preferably of - 36.5C 37C,
and even ror ePiBAEE 13858y 8P %ghdi?lg?oﬁrr’%iwoﬁ"@for{sn&ﬁb&%ns%ﬂlﬁﬁ?&‘@(ﬁe
between 1 and3cHiRved ondRBnBlayers 8P IBHRE1 2619\ Hrépared in 6-well plates. After 24

hours, the viral plaques were stained with immunoperoxidase reaction with

rabbit antibodies raised against Vaccinia virus and counted. The titration were
performed in triplicate, in three independent series. The viral titer obtained
was: 6.3 107 Plaque-Forming Unit (PFU) / mL.

[0080] All documents (e.g. patents, patent applications, publications) cited in the
above specification are herein incorporated by reference. Various
modifications and variations of the present invention will be apparent to those
skilled in the art without departing from the scope and spirit of the invention.
Although the invention has been described in connection with specific
preferred embodiments, it should be understood that the invention as claimed
should not be unduly limited to such specific embodiments. Indeed, various
modifications of the described modes for carrying out the invention which are
obvious to those skilled in the art are intended to be within the scope of the

following claims.



13. A Method for producing a wild type, an attenuated and/or a reconbi nant
virus conprising a step of preparation of cells from chicken enbryos using
an enzymavocooiwmpasi ti on accordi ng any one of clainms 1 torkE2201040448et hod
according to claim 13, wherein said wWorus is selected fromthe group

consi sting of poxvirus, adenovirus, adenovirus-associated virus,
retrovirus, herpesvirus, alphavirus, foany virus, flu virus, flavivirus,
nmeasl es virus, rubella virus, alphavirus, hepatitis virus, rhinovirus,
reovirus and foany virus. 15. Method according to claim 14, wherein said
poxvi r Iahﬁ a Chordopoxvirus selected fromthe group consisting of

Ot hopoxVi Ts Par apoxvi rus, Avi poxvirus, Capripoxvirus, Lepripoxvirus,

Sui poxvi rus, Mol | usci poxvirus and Yatapoxvirus. WO

2011/ 009613PCT/ EP2010/ 004478 43 16. Met hod according to claim 15, wherein
sai d Ort-hdffsxof anenzymaticeearsrositiom for the digestion efichickap embrngos, laading to

Vi rus, . Vaggi ni r it accinia Virus Ankara (MVA). 17.
Met hod acgﬁé%Pﬁgxkgqgﬁ£aﬁﬁg&3§egﬁg%%%%ﬂgxto 16, wherein said reconbi nant

vi rus cmiJdes ascadingik trg elaims1 , swhemie saltk chigkan el gprépagstivn eonsisisnef more
protein having a cgtosine deani nase activity, and preferably FCUL protein
or FcUL- 8 than P8P 0° ealls gxtrasledRIAMPHY-t 0 any one of clainms 13 to 16,

wher ei iy sai i Ml kU r ; codi ng a
Tmor Ao ot St el e R e p e L0 38 R R s g
t o any andJs acdading tblaim 16whebsinasiaid samgosidiondamerigesvatrigastcdepeymes. an
exogenous sequence, encodi .ng an aptigen, .and preferably HCV or HPV. 20.

Met hod &cbiRiIBRECTHNG ItQ; ﬂ?%@ ‘Qrwggreqw i ¥R @é%o%%é?ﬂﬁﬁt{’%“rgle P her
conpri ses .0ge u in i : bl .
21, Vet hod s RRPer BF PYPER, AR, RyBsiopak, o dy RGP disddse,

r econbi nambllagenssd, uatdidaseobipemnsaysial grenase,nbyalsisenigaser eldstasxppapsinpn

f th : .
© © ex%%%rr]gr%?ni aes ugrr]l %(a%)creatin, and preferably from the group consisting of trypsin,

dispase, collagenase and accutase.
6. Use according to any one of claims 1 to 5, wherein said enzymatic composition is
selected from the group consisting of:
- trypsin, dispase and collagenase ;
- trypsin, dispase and accutaée ;
- trypsin, dispase, collagenase and accutase ;
- trypsin and dispase ; and
- dispase and accutase.
7. Use according to any one of claims 1 to 6, wherein said enzymatic composition is
selected from the group consisting of:
- trypsin added at a concentration equivalent to 30 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, and 10 mL/Embryo of collagenase 20 mg/mL ;
- trypsin added at a concentration equivalent to 10 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, and 10 mL/Embryo of collagenase 20 mg/mL ;
- trypsin added at a concentration equivalent to 15 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
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mg/mL, and accutase added at a concentration equivalent to 10
mL/Embryo of Accutase from Sigma Cat. No. A-6964 ;

- trypsin added at a concentration equivalent to 15 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, 10 mL/Embryo of collagenase 20 mg/mL, and accutase added
at a concentration equivalent to 10 mL/Embryo of Accutase from Sigma
Cat. No. A-6964 ;

- trypsin added at a concentration equivalent to 30 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, and accutase added at a concentration equivalent to 10
mL/Embryo of Accutase from Sigma Cat. No. A-6964 ;

- trypsin added at a concentration equivalent to 10 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, and 5 mL/Embryo of collagenase 20 mg/mL ; |

- trypsin added at a concentration equivalent to 30 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, 10 mL/Embryo of collagenase 20 mg/mL, and accutase added
at a concentration equivalent to 10 mL/Embryo of Accutase from Sigma
Cat. No. A-6964 ;

- trypsin added at a concentration equivalent to 10 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, 10 mL/Embryo of dispase 10
mg/mL, and accutase added at a concentration equivalent to 10
mL/Embryo of Accutase from Sigma Cat. No. A-6964 ;

- trypsin added at a concentration equivalent to 15 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, and 5 mL/Embryo of dispase
10 mg/mL ;

- trypsin added at a concentration equivalent to 30 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, and 10 mL/Embryo of
dispase 10 mg/mL ;

- trypsin added at a concentration equivalent to 10 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, and 10 mL/Embryo of
dispase 10 mg/mL ; -
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- 10 mL/Embryo of dispase 10 mg/mL, and accutase 10 mL/Embryo ; and

- trybsin added at a concentration equivalent to 5 mL/Embryo of TrypLE
Select from Invitrogen Cat. No. 12563-029, and 15 mL/Embryo of
dispase 10 mg/mL. |

Use according to claim 1, wherein said chicken cell preparation consists of
isolated chicken celis.

Use according to claim 8, wherein said isolated chicken cells are chicken embryo
fibroblasts (CEFs), chicken embryo kidney cells (CEKCs) or chicken embryo liver
cells (CELCs), and preferably CEFs. |

Use according to claim 1, wherein said chicken cell preparation consists of a
mixture of chicken cells. _

Use according to claim 10, wherein said mixture of chicken cells comprises CEFs,
CEKCs, CELCs, cardiac cells, muscle cells, epithelial cells, blood cells and/or
endotheiial cells.

Use according to claim 1, wherein the digestion of said chicken embryos is
performed under the following conditions:

- a temperature of incubation comprised between 35°C and 39°C,
preferably between 36°C and 37°C, more. preferably of 36°C, 36.5°C or
37°C, and even more preferably of 37°C; and

- a duration of incubation comprised between 1 and 3 hours, and
preferably of 2 hours.

A Method for producing a wild type, an attenuated and/or a recombinant virus
comprising a step of preparation of cells from chicken embryos using an enzymatic
composition according any one of claims 1 to 12. _

Method according to claim 13, wherein said virus is selected from the group
consisting of poxvirus, adenovirus, adenovirus-associated virus, retrovirus,
herpesvirus, alphavirus, foamy virus, flu virus, flavivirus, measles virus, rubella
virus, alphavirus, hepatitis virus, rhinovirus, reovirus and foamy virus.

Method according to claim 14, wherein said poxvirus is a Chordopoxvirus selected
from the group consisting of Orthopoxvirus, Parapoxvirus, Avipoxvirus,

Capripoxvirus, Lepripoxvirus, Suipoxvirus, Molluscipoxvirus and Yatapoxvirus.
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Method according to claim 15, wherein said Orthopoxvirus is selected from the
group consisting of to variola virus, Vaccinia Virus (VV) and modified Vaccinia
Virus Ankara (MVA).

Method according to any one of claims 13 to 16, wherein said recombinant virus
comprises an exogenous sequence being a suicide gene encoding a protein
having a cytosine deaminase activity, and preferably FCU1 protein or FCU1-8
protein.

Method according to any one of claims 13 to 16, wherein said recombinant virus
comprises an exogenous sequence encoding a Tumor Associated Antigen (TAA),
and preferably MUCA1.

Method according to any one of claims 13 to 16, wherein said recombinant virus
comprises an exogenous sequence encoding an antigen, and preferably HCV or
HPV. |

Method according to claim 18 or 19, wherein said recombinant virus further
comprises an exogenous sequence encoding a cytokine, and preferably 1L2.
Method according to any one of claims 13 to 20, wherein said recombinant virus
further comprises elements necessary for the expression of the exogenous

sequence(s).



