; e3eFF\ : V6TIWD 2004/ 022729 PCT/ EP20031U097D=L Met hod for the cultivation of
primary cells and for the anplification of viruses unde [ ee
condi tiang,Ihe,present invention relates to a met hodP?HﬁP?uﬁéMgg?p i vation of
primry cePde The primary cells are cultivated in a serumfree nmedi um
conprising a factor selected fromthe group consisting of growh factors
and attachnent factors. The nmethod for the cultjvatlon jpary cells may
be one;@éﬁ:.ra,di ik the R TI0gtibaroftiremanpretls @it WF%'%‘“%&@fegsa,"msﬂu?ﬁ as
poxvirusés.” According to this |atter E*L%%cﬁﬁs primary cells are
cultivated in a seruvifises W&fﬁﬁf‘é‘@nﬁgl sing a Factor selected from the
group consisting of growh factors and attachnent factors. The cells are
-then infected with the virus and the iml‘igct e?ﬁceﬁég@gr@g}rﬁg%k\éﬁged in serum
free medi umunti | Hd HSnéisoproddbeduBva t he

| nverhd BrESPE 30/ S50 BT o £ Al vacci nes such as %#ﬁgm@tf@a@%rr econbi nant
Vi ru.@fs A& fagious edivhtednirca sErel ¥ee YRR NS, e Cells used for

Vi ru Q/gcci producti on nay, be ?el I lti @g&iorg §d §ehbaridmitiagtaw.

cont i uetes] fyonmtha grasp ePHRBENELT S RY B IZEN suspen;i on_cuéﬂt%rggéi n

bi oreactors or as, a nol.ayer uppQrite snefaeceg 10fad culture
f1 askbke onelhed f@rﬁ%tﬂ)‘é@’“ %85@1 fdtaééﬁsf or9cel || '_ne? L’Eﬁed%r the
prodgﬁg&hon of @E%}#’éﬁ%}c%’iﬁise%hgumﬂ@@m@h’uaﬁs-' heePIEdnE *Pithe ¥RC's used for
t he g polio viruses and the h%n foetal Hﬂgwrﬁ‘?éi'ﬂ ihne W-38
USEdﬂﬁﬁo?@vea@Y’tgﬂsmmgt@@ Inier 88 ihps ' Vit us and Tubell a virus
(MVR'I rk Sharp & Dohne). Nott. Oné‘?g&ﬁl”dh 1865 Byt atmrpenl’mry. ani mal
ge! | sa@be suterded drorn AberElvtPae 7T HEF BF Svacci nes. An exanpl e for primary

cells that are used for vir CitHeor @ endhinekiefecaBrGad! S #157 obl ast s
(CEFf@@bl’%-)Thﬁ'ﬁﬁi%aE%l%T‘@na\?%%aésge@ﬁ?or % he pr od_g%j 0 C\%fFl neasl es and
Japanese encephal it §g¥imidsiifrRagttswroeny §Uxgs, | rus (manufactured by
Pr ov&@ﬁ'@?,‘% lﬁg%déféd ]\ﬁ/ie%us (manuf actured by Chiron Berhing GrobN & Co.),

yel l ow fever virus (manufacture by Aprilvax), influenza virus W

2004/ 022729 PCT1EP2003/ 009704 2 ¥ By Weth Labs and SmthKline
& Beechan) and nodifi ed \geelf%rﬁ’af‘%?ﬁ@aﬁhﬁgﬁgo( MVA). CEF cells are often
used since many virus vaccines are nmade by attenuating 5 the virul ent
disease-causing virus by serially passaging in CEE cells, The attenuated
virus, does, Eﬁf& %(9Hggrsug;ﬁuﬁaﬁbﬂuﬁﬂeﬁe(asﬁambir@rﬁt\{‘|‘Fseéa?fgbl e of stinulating
a pot%)ts Eﬂ'r BT Ve iPmmuni ty agai nst Llhe Vi \'ubg afBPGﬁUQPVédﬁnﬁi rus. An.
exanp}j‘%}ﬁ\,ﬁégﬁﬂbé firpecadf cultuos SYHEMBA, MR P 1P Y Sever el yﬁg&pl i cation
restricted In humans and_.i n nost _ani WNMAREFULRRIShg irdeirel epedrass a | o
vacci peodiection rbacaase! lﬂn%sad'aogeﬁ%i‘gg{ %r%xprgss an{ai':genls_lvggr@' ved froma
variety of agents causi [ h&one RS, 2 ANOBRGAEE S es) such as
WA ars81Hese r%ﬁwnﬁ&% gggggggfgﬁgn hunan cel | s sjnce %haerhﬁléé ?2\, concern

t hat theﬁ\éﬁgﬁﬁ:ﬁc@bgﬁﬁss@@%mtmEGMSrOémOﬂ‘@é‘tbiO(’S e%oﬁﬁ@ﬁe% TRl Ts of human

A I ST ki foetdlqungntélbiine in
human g Jines used for the production of Viruses are: thag, @lal! fo¥ g

MRC-5 used for the manufacture of polio viruses and the human foetal lung

. _ . 4
cell-line Wi-38 used for the manufacture of measles virus, mumps virus an

rubella virus (MMR 1) (Merk Sharp & Dohme).

. Not only cell lines but also primary animal cells are used for.the' manufa?’turing
of vaccines. An example for primary cells that are used for virus production ‘are
chicken embryo fibroblasts (CEF cells). These cells are used for the prod’uctlon
‘of measles and Japanese encephalitis virus (Pasteur Merieux), m%,lmps vsru.s

30 (manufactured by Provaccine), rabies virus (manufactured by Chiron Berhing

GmbH & Co.), yellow fever virus (manufacture by Aprilvax)? influenza virus




15 cells could be a health risk if adm nistered to humans, in particular if
the individuals are i mmune conprom sed. For this reason, sone attenuated .
viruses, sHChM&ONMR are strictl y manufactured from CEF cells, if intended
for human use. 20 Moreover CEF cells are used for those AGHISB3{0A%P4 gr ow

only on said cells. Exanples for such viuses are in particular avian :

Vi ruses LRGOX, Vi T s, in particular canary pox virus, ALVAC, Fow
pOX Vi > S ARl B W etR el priitretijne &l Bse g aRflodidbq/l L1 O

cul t uri n¥acoimda t/lroBAH iqmvg 25 special growmh and nai Ntenane dium -
that can support (1) cell Yep P'cation in the logarithmc phase and (I1)
cell maintenance once the cells are no longer dividing, i.e., when the
cells ar@EiFQ:ei]he staﬁi onary phase. The commonly used cell culture nedia
conprisea rich X8I &yHgeHosince mariyniings Vhé@i‘?ﬁ%@%re%QQS@Fi&S ssenti al
trace elmﬁm]eﬁf\gﬁ%@r_%& %i‘.'ovw.h hor nones, enzynes an B B'f' 1Tl
active proteins. required 1or8sisory ﬁ@rgalésepasga@iwghna@[@liﬂﬁ%hgtm@nce, are -
usual | y aideratad \érmlﬁgbgmt[ohg ggﬁé%eﬂ;iﬁugq in the form of an ani mal bl ood
deri ved er‘u%g{éduct . Exanpl és Flor 4 bic8s8 tidripséidl sapabte of

| EP2008/ B4 PRbenbpas el RE: $o ek
PCT/ EP? enbps ww&gnﬁngﬁ%ﬂg?g?g%@ea\ﬂgﬁ@&ti?s,ga Oﬁcﬁéﬁﬂarug_ i cken

serum nd porcine serum
Fract] ongl S P SblDr TS BRIt NIt dO N O bishingelid Sy ety Fellgggigcel | s have
“been remamttte&ﬁﬁrmfmaﬁglaln% .er]ch as. CEF cells are even-nore 8ndant on
ani&al t?/géuim sou;ceks) than el Mqsh@gimaistid¥A Ipieimg yleveldpeceseausual |y
cul t1 vat@aciing veetor betduse iinesh qggar's' 5.t0,10% serum in nost cases
fetal CQHI ﬁler]ym (ECS). Thle ani %gl sertjaO éd%gﬁﬁ? a&ﬁﬁg?n%diﬁj’ﬁ\'{%éfrbacaors t hat
are requfr'&y P?88'HE GLsing Hseasslig m”ﬁaﬁé.sﬂttfeﬁ%fgf [gﬂgt are required for
cell's tRpta pad féaFH ]gro as i o adherent cells 10 att SCH EY 4R 3%l |
suppor t surfacg 0 %{tr)] r&%ﬁ?[ﬁ%%@%@ﬂ.hmas,céib:i;iﬁcéﬁhéi'é??éhafcafm&g{'erem

[ themto

cel | s ttwt thpolgfscsanimn | tQ the.nmediumto enabl e ow and
forma monol ayer. Unf (l{;éﬂﬁu%%fgfeﬁj@,gc%ﬁ%irﬁ%]/é%é@%lcomﬁtegémmeéls oMlinss sera

f rom ot We&lNamiawaver nay UisBs ¢hat aikle byt .pat hogeni ¢ agents such as
Vi rlgses% ;[gz‘?#@di ) ai%%ﬁqﬁ‘lmj al ri sk%ﬁﬁé@ﬁggg@gﬁh{}bgﬁé}&@ééﬁﬁwmm
transmtre {Hed Jistirth Adtronisée redetat ﬁdrr%nsv%(ﬂa’?ﬁfégﬁ V‘t h the
vacci ”Eiﬂdei@lﬂ‘a/is%tqurmﬂ%@@$ ut i cal%ﬁr oduct pr oduted T n el ure. This
is of particular relevance 1t PERTIS&IRAISIprestort, scane 2atkA s ered to

i mrune-Y¢oEesoaiicledSHIVANSire Q3 ential_ 20 maj or problens
associ 1\ ed with the conmonly ﬁggg r%%@fﬁ%&?%@%ﬁ BuppiFeraite, if mtemged for

possi bi n(1§}”t“§etransrrit t he agent causi ng bovi ne spongiforme encephal opat hy
(BSE) to the animal s/ humans that conme into contact with the products
produced fromcell culture. Z5 In view of the possible risk associated with
the usé&larkoasi OBF &flisdy |ture it has become clear that

manuf act uri ng pr ocesgg%ﬂe{‘qygga #?%thoéﬁé/lﬂgsgsoﬁﬂaérgrm opiyastushigl asig, hi ghly

desi r abk@mptes fdfi suandirspesisibg is . not have to be suppl enent ed
Wi th a{)jirgﬁj%s 38@%& 'SH ave been dg\%ﬂé@e‘éP%Maq—igmlﬁ‘ﬁ%éiﬁhﬁsga‘de cell fines
and fofr g @Anatyr peesiris) AoMECNEe AN Ll Lines,
respectively. An exanple for such a ser umfrey#éé%%%ggﬁ@\%gﬁe used to
cultivate cell lines

Cell tine ' in vi '
$ and primary cells grown under jn vitro culturing conditions require a

25 .spemaf growth and maintenance medium that can support (I) cell replication
1rT i'.h-e logarithmic phase and (1) cell maintenance once the cells are no longer
dividing, i.e., when the cells are in the stationary phase. The commonly used
cell culture media comprise a rich salt solution containing vitamins, amino
acids, essential trace element |

) S and sugars. Growth hormones, enzymes and

biological active proteins, required for supporting cell growth and maintsnance

are 'usuaily added as a supplement to the medium in the for
blood derav_ed serum product. Examples for animal blood de

?

m of an animal
rived serum




WD 2004/ 022729 PCT/ EP2003/ 009704 4 is VP-SFM manufactured by G bco BRL/
‘i fe Technol ogi es. According to the manufacturers information VP-SFMi s
desi gned speci %i9cal ly for the growth of VERO COS-7, PNIEK208ENI70BHK- 21 and
ot her VRR8PY4A(>cel | "lines (Price, P. and Evege, E. Focus 1997, 19: 67-69)
and for virus production in said cel3l 5 lines. No information is avail able
regarding the cultivation of primary cells in said nedi u&mt@ 5, 503, 582
di scl (}Bgﬁ {he Craktd wati osvuoh, CRREkerldegUT™ h%’é?lﬁﬁr&:’mrﬁﬂds G'4% cal f serum
fol | W By the infection of the cel {s i tdﬂb@%pﬁ) M (sch Rhseedm o free
medi wayySpatrase, sefe are eerived frgm %@P '.On%#cei ; : gl, 4?7-41|2§h di scl oses
that CEF cells 'can i ngai i Ed eprimadinunelfiers B8ur s once a
nonol iged aﬁ@gtlwe\@ﬁ:’t?%‘j% _Ceﬁljﬁuﬁshsga%%borf%ﬁggyto bot h@é@b%a%%l?ﬁgﬁ%he medi a
t hat u hvadhenoeknimel eeturs SFUIEESs ri se
FECRIEPer Y M ehaRe

seru e mai nt enance of cells that, already . o the
Slsér f &Fﬁféi irkary aalls hea/esuaapmditivaiédéﬂétqﬁbﬂéﬂﬁk}r%ﬁi%‘éag%%ﬁ #S?ﬁ%%dn%%l um was
uSed. Tt [

e seeding is done wth convempti®nal nedium such as nedi um 199

or RPM)¥pdérLracki mgsk 6RERS F%ta\r(\rnﬁﬁgl%‘}%'? {F;G%r med and the cells form

non-vi abl e aggregates in the nedia. 20 WO 98/ 15614 refers to a specific

serumfree nmediumfor the in vitro cultivation of ani rrgl Ci%' S. Cﬁhl s whi ch
581 4G &S

can be, cuyl t] j ouwimase ticdorotiet aie WOYEP se of
ani mfhaﬁ”é,ﬁ?%?%c?ﬁéfoﬁg)ﬁ?@m%m ai ned frgmtgaa%a aiﬁié%géw_é&nsects or
151 ofheaBuTalscancant ety eusapreadey SOEI LB Mt Oy gl N0

&
sef umatiherenieailigriofadfagmée 6%%@@;[@%}%%5#1%%% gevetl oeprrenl"tJ of cells. The cells

are preferabl y hemat opoi.et] ! L90en madawdste Bramediuns fopr i mary
avi an %lélqrg“%gléoﬁga‘t"ﬁgeﬁﬁiéoérllg’dﬁ%;[oé]\?\%%gw 04680 di scl oses a serumfree nmedi um

for gro ragesependantnorariaydi. an cel l's, such as the cell lines
BHK, ﬁg%moﬁ{q\‘ﬁgﬁy WO 98/ 04680 refers neither to primary cells nor to

avi an cells. WO 2004/ 022729 5 Object of the invention PCT/EP2003/ 009704

It is the object of the_present i ng | t Eey ifdemantiet fevdned s oadng t he
- cul ti vanfoorurstely bﬁ’é‘ﬂﬁfﬁcgﬁt? Faffﬁeggﬁ%%%gr&prgi mary avian cells in serum

f dj ' i - b )ituee sy ridwiegSot PERRTIER | -
d[ﬂg?néqrpﬁéfﬂug@\é%e[@sgp%ﬂgo aﬁggﬁ?ﬁ %én&l nt Ec<:;,1:1ce 019l f"g?ﬂ ltb% i?l t he
statio R i, agdnts e gedngm t medi um may
R Y Bl1ag. eneeus agintehwe oS Sarseert ey FATPHL s
ow (I

prefer I'l) the attachnent of the: ikg| bepdidg surface
of thetyeetdd eubhcoirateelswith tha vagtige PﬁratrWe&%ggj!ecgt%ﬂ%C?ﬁgbpr%sent i nvention

to provide a It ogf fl%ret.hﬁwis is of particular relevance if cell culture products

produced in cell cu -
are administered o immune-compromised humans. One of the many potentia

ng  major problems sssociated with the commonly used bovine serum supplement

transmit the agent causing bovine spongiforme

is the possibiiity to _
S P into contact with the

encephalopathy (BSE) to the animals/humans that come

products produced from cell culture.

In view of the possible risk associated with the use of animal sera in cell

25
culture it has become clear that manufacturing processes free from the use of
animal products are highly desirable.
To this end specific media that do not have to be supplemented with animal
3q  sera have been developed for continuously growing cell lines and for the

oroduction of viruses in continuously growing cell lines, respectively. An

example for such a serum free medium that can be used to cultivate cell lines




1o production of virus by using primary cells under serumfree conditions.
Detail ed description of the invention The present invention provides a .
met hod f orWoOHRE04@RTHvati on of primary cells, i5 characterized in that the’,,
cells are cultivated in a serum free nedi um conprising aPfHEPEP3/MaTdct ed
fromthe group consisting of growth facjors and attachnent factors.
According to the present invention primary cells that naturally grow as 2o

dher ent® ¥&l-PEMafrtaaciiactoret eoys Gith f/ it; ft
seedi ﬁgﬁw e, & Logar ey LneTfeiolce BE SRR b B
Accor di ng Eﬁéreﬁ @Qﬁ‘f“gq IeMErOhM isedesignéagpeeifibaliyeor R grajyat ajisned in
th 1 i t t d, |l ogarithm wh of th Ils.
zseTmﬁg‘/%ﬁO’ﬁﬁggﬁ'ﬂQ@p@Qﬁ%ﬁ? BRI of cunarastart coletnes (otd, oot hat
f . B4 gil | ieve, - igent th t hod

or m nodvod! &vege, EAFooudiImpY 019n67 69{/5’@% 'fé!rewgﬂ%)g)?égﬁ& > msy_»ﬁ&s of

according ta the present invention na use It Hepaid

pri?raryIE 1180 1igemadiorely avaireblerraibbydigeaveng Hipg i e (e.g.-
I ynpho%ig%g[ji her types of bl ood cell sg) or cell Z&?ﬁgpﬁhg&{w%?lwﬁmul d
grow as adheréent Cells but that so have been adapted to growing in

suspensi on cul ture. WO 2004/ 022729 PCT/ EP2003/ 009704 6 As shown bel ow t he
cells can also be used for the serumfree anplification of viruses that

mi ght BeS (803,582 diaclotseesheldumagtwﬁ%*m@g%t_m%e@mrggg@pﬁéﬁ%%f paturally

growi n ;ﬁsadheret cells (1) can 5 effectiv atta of

t he cel%la TR O f%%’%élbml'i&lmfﬁc’tlonrﬁfrtgetmaswﬁﬂi bl BIPHRLS s%fr&,ﬁ.ggr egat es

a I r i l|ogarithm ¢ _phase in the absence of serum

s?ﬂ)c(e Z E‘e?agcggWér%%tﬁlrg’eﬂ@v%fdgﬁm\t ng-i Fy 9261 124 , 407 -4d Bedideinbeon a

mul tit blde Focélfetamnbef cpnmprised in serum Moreover,
! chmelaraash SORMAL SRR Laes b serum Mo eoy

it was believed that adherent c §QHEYARe® at hat do
not at fARRCIRYEt Ras aerdioemdd.t Fieus eddcoryl cﬁbé‘t@??ﬁbl’icg{mﬁg ﬁ]télrﬁ?ite ated in
serum{ gsalr@rar'é%?\f Thus, lt was unexpected that 1t 1s sufficie D add to
a serumitreée 0th 118 SHithra L) @f:ﬂ@%lCﬂﬂ@aﬁehee@jio:gmomﬁﬁisgtsbﬂgﬂpf growt h
f act or §rapdoifiAsTHIBH [ rder to obtain attachment and grow h of
adher ent %ri mary cell Sn'afr%b%ﬁ(gfg@%l?%]t%t ﬁé%ac& S taghed pethedurinae apdi mary

cébl s Halt hewr sebdhedstlepehnsiom ith the,nedia used in
t he met hod. accor di n%_to the pr e@ﬁ}@éﬁeﬁ%ﬁﬁ @ﬁe?qégwr%§ E?Gq*ﬁ?gﬂg

sur pri SFHY "EHECHE awveitiowll mediumhsash B9irekeR rFTYY §; ﬁ?:’Mle asts
'l cu

( CEF) i to attach to the surface of a ce re vessel
Wi t hou?egﬁsﬁyg{]%%@@g\oam%"Oiﬁﬁ%rnfssfoémeﬁg@?t’éém eslls foran senwiale free

medi unag@rap=ites NYtide hagdigr sel ected fromthe group consisting of growh
factors and attachment factors since avian cells were known to grow
extrenely bad in serumfree nmedi um not conprising growh factors or

at.t ac of rs, .i.e it was unexpected that the poor growth properties
0%6 pr W?8535t§ﬂ4cféqfie@ alPasdic spruvddes hopdifiirc fortthe iBwiggdi ng a factor

sel ect i : fiactars and,attachnment factors to serumfree
medi un(’f‘q tg&gﬂ@gﬁfg%?@ﬁaﬁreyﬁbg%pgnw Chalbe RUitheatpe de dhe redioni pti on i s wel |

known discsperindNOsBBY | 86 114natdhg @ lel or M . being,restricted to the
fol l 0\%&% definition the term" priﬁr?a?fyé%ﬂ%?;gng?@f ’é‘%éuﬁﬁgcc@ s ohtalechave
h

been f MAMEE @t kigds r oveeabs oo fimhi Mak rAENTHERS G or gani sm
V\hereicré“%qﬁao@gfl‘l '%I are .not .abl e _to continuously antdda?%gﬁﬂ/ ﬁ?tﬁ"}i)gmm i cate
and divi de. O UsUBAY OBihely refarescaiis measls o peimarguwviam eelless t han | 00
teses, often less than 50 times, often less than 25

US 5, 405,772 discloses a serum-free medium for the proliferation and

development of cells. The cells are preferably hematopoietic cells and bone‘
marrow- stromal cells. Primary avian cells are not mentioned.

30 WO 98/04680 discloses a serum-free medium for growth of anchorage-

dependant mammalian cells, such as the cell lines BHK, Vero or MRC-5. WO
98/04680 refers neither to Primary cells nor to avian cells,




PCT/ EP2003/ 009704 W0 2004/ 022729 times. Thus, primary cells have not

undergone an immortalizing event. Exanples for pri mi;%: cells are cord bl ood

Iynph’o'c‘\gbg&]mgpnpunan or animal fibroblasts. Preferr 78}‘;25%?’8%97?%r ani mal
fibroblasts are avian fibroblasts, nost preferably Chicken Enbryo

Fi brobl asts (CEF cells). A preferred>exanple 5 for primary human
fibroblasts is human foreskin fibroblasts. .Methods are well known to the
person skilled in the art hoWjgstofehg WYEPEOPan be isol ated. Generally,
primary cell cultures are directly derived fromtissues, organs or enbryos.
The tissues, organs or enbryos are subjected to prot ;Zégv_i oﬁﬁj]reat ment to
obtain singles ce i Fo\d gk tai viatiead idgrigiet o t he net hod
accorﬁi‘ﬁ&ﬁg&%ﬁg %‘Jr@see%]{%%ﬁﬁ\?/éﬁl\felrg@u&d;gr invitro culture cogdi tions. Mre
speci L,galkion SRRl Seliseirmphrinadr prionapr diease! i igesed’ ticken
enbryos. Rccor ding to the present invention.CEF iﬁél %ll@cﬁﬂiﬁ’@%eas adher ent
s5; celrhediatt, agherkit dha nseihiog @@WS&D&B&%"O&’[WS ST TReS G 'SB St'art

replication and establi I | ikStHeag teat r se.
di gestogal)inaris RATS 9t Zﬂ) ﬁﬁ%@b?ﬁqﬁ? @cﬁégcnﬂgrlg cul tur ionrgrmrre%dﬁm wi t hout

ani mal, ser %r} ﬁﬁg%l@ Wi LHneesastanatte/ madiaohmiay presesdly @y (Ubuppor t
ue' 10

-surfaé\é‘?reﬁ

replicate to forma confl u%nt rﬁ)no&,@{\ger of egﬁ#l s and
wi |l “t’b%%t’ﬁédﬁnéhpw thedediaeterf ceis ttheheswiger e ¢t Y SUBpECeEUl f ace.
In contrast, 1f the CEF cells are cu[lti ¥at ed 'ﬁ%%oﬁq%itﬂgdtf%rt‘tﬁ@ met hod of the
pr eserit i faveTeri arect pletheepraseat ARG HY! tHELY Support, grow in the
| ogarithm c phase.until a.np rdi& f fencheditind.ai ned in the
stiat | aENICHRAESY B ReYsl B@g@%& %%@aﬁﬁﬁﬂgul tivation of cells" in a
serumfree nediumin the context of adherent primary cells refers to the
seeding of the cells into the culture vessel,in a serumfree nedium to the
growi ng of the cells i Dedadedulascrigdioneal ths VAT ogarit hmi ¢ phase unti |
a nonol ayer is fornmed and/or to the naintenance of the cells in serumfree
medi um as soon as the nonol ayer is formed. More so preferably the term

"cul tivation of cells" in a ser j refelen bbpaimethodllEn whi ch
al | ofThﬁ@@%ﬁf\‘ﬁé”#@ﬂﬁ?%ﬁéa%g%gpésjma%tésgggfgbﬁeﬁg with serlFJ)m_free medi um so

that no_ani Bl Ser r arcecpitigsesd imardengmt freewhedélm WO 2004/ 022729
PCH/ EP%B%%F@Q%%%I@[@&U ?@\%i?son process of the, cells. 'IV'Ykms tgrsa gare

gener al,ARAYING ot Reidesatetival frovatheoar@p senpisting of SO s et Hunt
refers to the Tact that all nedia |leading to the formati on of a nonol ayer
are seetmmchrentifedid’s- The media used in all of the above steps may conprise
a factor selected fromgrowmh factors 5 and attachnent factors. However, it
m ght be sufficient to add such a factor only to the nmedia used for the

att aChr,EchBrcﬂEP tihenkeh s canthantidrepgmasyrepisithaheaceraly gHIERAS ogari t hmi ¢
condi t F GRS The term "cul tivation of cel | s i{% a serur ?fgﬁ%%%%ﬂhg%ﬁ t he
conf extypierest £slld atigrowpbeisirinspelidicott cGHEUIR VPRI RIS T o the Seedi ng of

the cells into the culture vessel in e etk dHrdifdeoghew ng of
t he celgrewiim @1@rmmlﬁé@%‘ijwﬁﬂ"flﬁn?ﬁ@%@%amrfotrﬁﬁ@i ¢ ‘phase a%d/or t he

mai ntenance of the ' e dBitmiaed soohe asedhamssgadt at i on
densi t)ﬁi’@?e%irﬁ’ﬁnﬁ &%lretsrﬁléc’@nggﬁl{@c@t%?on occurs i s obtained. More preferably

the ter Eir\?\%i‘t}i%‘égﬁ&ﬂnmt &ed Isgarithnal csenowth1® hede!ivedi um refers to a

nmet hod 1n of the above nentioned steps are perforned with serum
free medium so that no ani mal serum products are present during the whol e

cultivation of the gells. The ja - i dhaviorsheps ma
pr efser abh§ MeRimec Sktg RIESe ‘%ng%g@elgsf&o@?ﬁge%u%aﬁ gr owtrh fgct or)s/.

However [t miaht she, SfEi:gipntlibmARe cmobdambatthe rosinpd acesiing to

mono
the present invention may be used for all other types of primary celis, such as

cells naturally growing in suspension culture (e.8. iymphocytes or other fypes

of blood cells) or cells that naturally would grow as adherent cells but that

ap  have been adapted 1o growing in suspension culture.




20 nedia used for the seeding of the cells and/or the growing of the cells
under logarithm c conditions. As explained belowin nore detail it mght _
al so be pd¥8i2Bp€022@scul tivate cells that would nornmally w as attached ',
cells also as suspension culture cells if appropriate i ngéﬁg{?"%o“%’ﬁdi tions
are chosen (e.g. by applying "wave" incubation). The method according to -
t he presgnt. iO eption 2s also applies for this type of incubation. The term
“serum frest BS}HW £her8lls 6aamyse el ugad fmmemunmrbéaémﬁf?ﬁc%t gfontai n

sera frofrasedrihaiof; kgin. Sui.table cell culture nmedia are known to
the person skill edfnl% tﬁgug%t. SPNEECINRYi a conprise salts, vitanins, so

buffers, energy sources, am no acids and ot her substances. An exanple of a
medi um ﬁgl table for the serumfree cultivation of CEF cells is medium 199 .

WO 20041'b3FR9N8XpRgteERbad B Doarsode (3vhatigan = . Proc. Soc.
Exp. 5 Bi @ffecw,%iy 1980 .73, | obtainable int é’@’??‘?';’g"??%%hﬁ?%ﬁ%%ﬁn@fsames).
The nedia use accorgigqgt‘hteogqrﬁ@%ftﬂ'lﬁjC@H Cterpvesssitwithoeinior@iingi n :
parti culuamacgephgh sk t |1 s such as CEF cells contain a
fact or s%l ect_gd from ?Hgﬁrgg%%érc%%tsﬂ%%ﬂﬁgﬁ@fc%%@\'gﬁowadfﬂ dhe legatitumnigchnent
f act or s PNASEdRalNG @bsenceant seruac BirRRt it fpgd génér%”&;%’@ogéttbn For cells that
nat ur al Fgl g%'fled r ow, zla_g adherent cells, that, ho vér, r aEB”HWé/rthel ess
cul tivaredi s%%?fé’ﬁ@ Preainuitisuderaf diffessriofastdrbs et SorrfdheEE cells), it
is partie rre use.a factor selected fromthe group of growth
factors. ﬂa@%ﬁ?ﬁ F %ﬁ"ﬁ&r‘ ﬂ”vér%OY%rct'g?’V@Sﬁ%fﬁmedftfnattadfererynoee[t:a‘fot?:m hbMat i on
ar ellr ecoail @ aggrogaicsethaeSes j n i dermal growt h factor
(EGR). Most r(f,ferred is recogbﬁéaﬁﬁ%ﬁ&ﬁérﬁgge(&ﬁhﬁ(ﬁeﬁ ‘El@%érrﬁ wassel,nt., 15
Cat al ogWPRUnHIVatsd 1 por o irasohiectiot Tiald Mt QLR o GHERENSEON Ui { ur e
- the ”Edsifdf'i"i‘c'i’@ﬁ‘t ‘\]%r%ﬁﬁr ablg con*ﬁgri se a factor selected Pr oe:#flﬁag 'grl%up of
growt h Tactors in Jpr‘?g B W%@"W@m’eaéad:tprtsieeecge@\ﬂdmfm@té}b@gfor this
t ype ofcaediknar £ iLfdc.for 20, non-adherent cells.” Exanples for
t hose gr outh f gc?oérl?wggefg%:tn%?g%hgu‘%tﬂgb"@Qﬁgﬁ?to@GEPF@WdtCDDhErIE. The person

ski | | edtiachmendrandmyoveidsil ydiseteen B tine experimentation, which
[?rpﬁs ggﬁg'e!}ﬂgggo‘ﬁ » {{H¥as 36r added t o

tygg of factor (:jrg sgit_able for whic

t he® setliPRscEerdbrt primaamarlls culpaatéd in sUspEnGiEh culiurb &AL a0l Y
added W’tﬁ*’[ﬁe%@ﬂ%%@ ¢ nce%%‘ra ion of 1 to 50 ng} , nore %’ rably 5
to 20 ng/nm. However, ?ﬁé @%rn% OHPFGsding te fike gresanitlihvbetismar e of the

fact thattidefrhergnt vegl 4 jre a somewhat different |,

concentEr(;g%i on of EGF in L%rtﬁ’g%ﬁ% E??néﬁ-f %ﬁ%i%@nt‘%ﬁéﬂ $4ch gs Ghickere at t achment

f act or BP FéProidasisn(OB) ven b@dmmaitédftbww ﬂqe' lg,s;- g ?herri fon Int.;

Human gh Jel br Enﬁ@‘t i n;, cataloge nunber F , 1T HIPEE Q ébqe;} added to
Um' Pr/ E3RC e WHEOHE fRitm e whadcamably ammerts oNQgg R824 20 rum

free medium comprising a factor selected from the group consisting of growth

factors and attachment factors since avian cells were known to grow extremely

bad in serum free medium not comprising growth factors or attachment

factors, i.e. it was unexpected that the poor growth properties of primary avian

cells could be_improved‘ significantly by adding a factor selected from growth
25  factors and attachment factors to serum free medium,.

t he nedi
20

The term “primary cells” as ysed in the present description is well known to a

person skilled in the art, Without being restricted to the following definition the

term “primary cells” refers to cells that have been freshly isolated from an

anm*?ai or human tissue, organ or organism, wherein the cells are not able to
continuously and indefinitely replicate and divide. Usually,

30

el | primary cells divide
In cell culture less than 100 times, often less than 50 times, often Jess than 25




PCT/ EP20031009704 f 10 preferably 1 to 10 wy/cne surface of the cell

cul ture vessel. However, the person skilled in the art will be aware of the
fact t he}é &i,”zg#ent cell types may require a somewhatP@/EPI0aRHI704

concentt 3EV8R“0F fibronectin in the serum for optimal results. 5 According
to the present invention it is suffitient to add only one factor selected
fromgrowh factors and attachnent factors to the_rrﬁdi urr%5 in[oparticul ar if
the CﬁHe %185 aghaiaYtcetiel have honenaergdne @i IAIBEMEIELIEFE T add two or

nmore factors selected fromgrowh faci &rrﬁggéléé@etst%w%%aﬁ%gﬁmép tire Zo

medi upyaheesiedinumesy celtehgs §BI§ D and fibronectin, preferably

in the concentratjon ranges, defi | stRadrki sudafibrobtdstspri nary

cel | sflbf@@iiﬁe?é%{er@’é:{ ?éaq?@é:q‘? @gnﬁﬁgﬁow Thél r;egl ugénaygf%%rp]e conpri se
one or re L e I naeblistpi{ CEGbials yext PIEer epl ract and
extr a‘ﬂoggpéﬁ%gghgnq@%h%ﬁlﬁﬁﬁcabnrml . The ni cr.obi EH extract is preferably
yeast cextdacty auyaasbedlestuld hafridn fogeekinTi QY aRE - ext ract is preferably
ricte extract or Soya extract. The extract from non manmalian aninmal is
preferably fish extract. zo According to a preferred enbodi rreritéﬁlof t he
present invention ar aqi a i ehé bet bommprimialyloelgvainabl e
serumM@@@dﬁ@ﬂ@mﬁiﬁgwpgﬂqgeg%Pgﬁ %gfﬁlg{ig_rer@gm ro%]a&%ﬁg?$r%%d

att achnmen t > gdeitl cuNores preflen 23 ded to

t he ngjcﬁ'ﬁ%}rlna&%g‘tglége@ dggﬁ??ﬁg the infection with vi r.§ L (SRS PEIOW:
@mr&%gﬂ]s §?@Hml‘fybge"!'hedi%UﬂSu&I’&%&@ﬁﬁm@é{O%ﬂEs%g?] gi e i b a

concentration range of 0.3 to 1.0 mM Pr LS aspartadibre to
supp| emesttdrtidomsttiaimbaiEes ﬁek!%e?v%ﬁagggﬁégﬁéﬁ%ﬁWS nh/?(%l\/obrst %r eferred is

a 1 nM asparagi ne.supple ah Leenaentiab cotileé casghtiagBne in the
medi unmﬁ’ﬁﬁqﬂ@g@@tyﬂ%%ﬁ&g‘%’%%@ﬁ‘ﬁg%g nmore preferably in a range of 0.8
to 1.8 MM The nost preferred concentration of asparagine in so the nedium
is 1.3 nM WO 200/ 022729 PCT/ EP2003/ 00970A ,E.l Nb(ﬁl \éféd Cméﬁeéﬁn ne my

pr ef ergl@é’sg@ciﬁdéﬁﬂ T tdeds mrdialiainast BOPY 8f €Sty gl%u amne | s added to
the mediumthat is used during the i i L1 oYhy U ot SRea et

Pr eferemrmmmcgnrdmgg‘ﬂ%ﬂaf‘rﬂég%r@‘E‘(J%Ltl%gﬁneb%? %‘?ﬁg{gﬁun&ﬁr C(e% ina range of 1
to 5 mM nore prefera ' fade I Dhd celk Sthe fefdiceatddaBlr anges

al 89 c@?’}%@ﬁaﬁ@eﬁéﬁaﬁ%%@ é@é%}’@?&?g%g{ concentrations in thf %ﬁ]ﬁ'ﬂemﬂ si nce
nost of %ﬁsﬁ%nwr@@éryhfa(\zaFIo@Justaftediemblt’dm@tgeé@‘ﬁP iahe fit% ;
ACCOI’dieFI% 10 a further' enbodi ment the.inv ntm CSCZD{FE% Rse 2elretyppd for the
anpl i fiygatioR Dftamdard wsitompg NRedigm KAt ad Stéps: in the first step

primary to cells are cultivat.e i e tWhochodesetiches tabove,
i .e. pricoasipnaldy BEta&PéOcJﬁtmet ?Q)&fggﬁ%ﬁbgogg?%ﬁagg’eguﬁedi um cogpri si

a
factor selected,fr s it o 'mﬁmwlacdeiaghd‘ﬁanh?r?%chmm
f act or gprra&%qﬁ}q@%?aﬁﬁﬁgg@gﬁ P8Rl Wi 2]

type. Al conditjons,, definiti preferred
errbvzgdi %ﬂﬁ%ﬁﬂ%i@éé@p?@ﬁ Qriece.oh qurefasty @cdt‘“teoélgfgsqe%r%rfeeﬁnﬁ]ﬁy%g%%odi ment s
gi ven for. the description of the s5 ﬁl hodt.f(ﬁr t}tu@% Ayl tonhefsobid mary
cel | s ahevedinaltecheppleyhedof the RIBEEH VBH B the FI'Tst st ep ofdthemrg:t hod
for the anplificatjon of virus. i NGt rhdhslagabediorentd @nd hanpesent
i nvent i BMPAR & C¥ekb %ﬁltﬁﬁgg T r?g'r@g%le I's ar egi nfected with the virus.
In the third. st e nf Hegklfsr ateeriahcislyst ed in serum free nmedi um
unti | pmﬁgﬁwe\fﬁhﬂ—{% szag‘roﬁ%t&gg)d. 20 The term"anplification of a virus" is
used to make clear that the nmethod according to the present invention is

preferably used to increase the anount of Vi - tQca:dHteduet i ve viral
r ephi caThenewh “chiivatiansol aeliheln %ﬁ@@ﬂ@dffr%%lnﬁgal nqgtthgr words the ratio of

output virus to input virus I bt 1hdechbone & tultThayessel
accor di agheis l%'rﬁg@égﬁltlsir i‘?@%@?éﬂeﬁﬁgég{%i mary cells ar§, chos%@léf or a

specifi ¢ yi Hm i-B Whi Gk DB Wi EBow igad] thet cells biaciarvED Y SedpiSaie™ The

term "réﬁb?c&c’gu tive replication” refers to, the fact LEkeaVi rus
repl i catgs|dgnrithenispsieish enipl & maecleger 1% Iy agﬁ/égﬁé%baﬁﬁégﬁi%m‘agg?i ous

Pgogggzm\?ﬂ;:ie;lg ir?rsgguur%efcr}ée wherein the 1ALl 00inanbRYEr W fasnge. Mupat virus

50 preferably the term “oultivation of cells” in -
method in which all of the above mentioned steps are performed with serum
animal serum products are present during the whole

4 serum free medium refers to a

free medium, so that no




30 The person skilled in the art knows, which viruses can be productively

replicated in which type of primary cells. By waY of exanple the primary

cells  WOWVROOd/@22529 PCT/ EP2003/ 009704 12 may be human_f or eskin % L

fibroblasts if the virus to be anplified is the human CyFEREE¥NHWUYUs; t he

primary cells may be CEF cells if the vigus to be anplified is neasels _

Vi rus, Q¥£ﬁs virus, rabies virus, Japanese encephalitis virus, yellow fever
[

virus, ¥@H28 RiPeass of the polisi Thassuch rﬂ@ré’%@ﬁé@i[ %éé{r{i]rﬁth% R
particulgy, ﬁmi&?gtfl ﬁd .vacci ni a_virus Anke},ra WA) . Me s to infect
pri mary SaIT AL SF gp g 't & tHE M Esshmnediom otefetsetopthesiaot trentadimsens ar e

known t geady hadigd o . B f I'e_the vi
cimaly b Aaged T el of 8 pfiofidan 9 SFehireRltrd fhy medieaisamved

and t heiveHuef reyabevad Vi ' i ' n.is.added to the =

cells. T‘?} oh%atirk’fyan effiﬂ?iitent yi nﬁ?{%b? goﬁ@ngﬁetn&ttéac:f'loﬁgrw% ‘i um

suspt’Zns d g aend TastarewHawaysssitbinigiobd avicert @add Eush gqgﬁfd?‘t ration.
ed.

After thgnatd :,0f v rus, addi tignal, medi um may be ad I'5 1n the
third ste.B’a t hgﬁé&]éﬁﬁ s'aa‘f'seéﬁpﬁ)&c%‘ﬁaﬁs%ac W%’grﬁﬁhﬁ@&smgi/omtmgrmwmgn@eny

Vi rus i’mqocetlﬂwmier'libﬁaﬁﬁﬁmﬁe Esg@itisd um that is used in the second and -
third step of the nethod for.the anplification of a virus nmay be the sane

medi um t hat has 20 al ready been used before, i.e. a serumfree nmedi um
conpri st agtar. selected fromgrowh factors and attachment factors,
dependisﬂggg% h&@éyﬁﬁpyﬁ.ceﬁév\é@@r$eﬁwn§éﬁmnta;r§un‘i in teswmessidgid o
usegat @Rviek iPodls - nd .t hird st a_serum free nedi um t hat
does not con?ai n a F?‘gancst‘t“?ﬁ ngﬁgég?%%rgrt&rﬁ@r g Qtthe cellminiotthe lovdhire

. reneBloy ths gl 'M‘?Qr oVe.
coown (SRS 3 BEREN S i Boeurozornins rpicston
PCT/ PP22@8 809 8Btained. More preferably the term “cultivation of cells” in a serum

15 free medium refers to a method in which all of the above mentioned steps are
performed with serum free medium, so that no animal serum products are
present during the whole cultivation of the celis. The media used in all of the
above steps may preferably comprise a factor selected from the group of
growth factors. However, it might be sufficient to add such a factor only to thé

20 media used for the seeding of the cells and/or the growing of the cells under
logarithmic conditions. As explained below in more detail it might also be
possible to cultivate cells that would normally grow as attached cells also as
suspension culture cells if appropriate incubation conditions are chosen (e.g.
by applying “wave” incubation). The method according to the present invention

25 also applies for this type of incubation, | |

The term “serum-free” medium refers to any cell culture medium that does not
| contain sera from animal or human origin. Suitable cell culture media are
known to the person skilled in the art. These media comprise salts, vitamins,
30  buffers, energy sources, amino acids énd other substances. An example of a
me;lium suitable for the serum free cultivation of CEF cells is medium 199




According to a preferred enbodi nent the nethod for the anplification of
viruses is used for the anplification of poxviruses. Thus, according to
this pref fﬁr(%lﬁﬂg?ﬁgm()di ment the invention relates to a BEVRBWII 1 Vhe

anpl i f i ¥8ePUR o a poxvirus. conprising the follow ng steps: (1) cultivation
of primary cells 5 according to a nephod as described above, i.e. a

met hod.in which the primary cells are cultivated in ser g_ree medi um
C_Onprtﬁ]io?%aﬁ 13etRr agelreekad HroomSolee Egpotpiole blesh 054y rgrowth factors
and attachnent factors, depending on the cell type, (I1) infection of the
pri mapptsebbie witehatindrarokiier @§NARPEIEF)) cul tivation of the infected cells
in serumfree nmediumuntil progeny virus is Zo produced. It was unexpected
t hat . poxviruses can be anplified on cells cultured undgr s_erum{j}[r:lsjgafH

condi ti ons si l.s, Vrrle@idbal ofithb reeerknovenisenu PRE ium
Thus, Lrl & W& %)%ggﬁ%gﬁvﬂﬁgw?‘@éa@?i tional stFirress ssoc%at ed w t&f% i 5

poxvVi fi4e rh?a@c@%@fmtmrbhtc t?ﬂheuahrﬁﬁﬁﬁeﬂléﬁé 'E% ACHLGIEE
significant anplification o e, poxXvi rus _oc VAL US 1S
s el oS EREETIEEAE ¢
avi poxvi ruses, and vacci ni a, Vi : term "avi poxvirus" refers to any
avi poXaNertiRle TléR 2ide WBBféﬁwﬁgﬁeﬁﬁ%rypoxvi rus, Uncopoxvi rus,
Mynahpoxvi rus, Pi geonpoxvirus, Psittacinepoxvirus, Quail poxvirus,
Peacockpoxvi rus, Pengui npoxvirus, Sparrowpoxvjrus, b Starlingpoxvirus and
EUCMKEYWXUéHSUﬁWEtE‘raQU%iW?uEi g PSxaa RIEES Cﬁh%ﬂ%&ﬁi@%%@ﬁr{}nﬁ c££d .
ow poxvirus. An exanple for a canar vir i ; Re Br.
pliaquenguarttisless Calib@jpai §F$%‘??§'Pé'r%§ﬁ'lxrﬁ@£é§‘z t%p@%}%’é@g ) V\%?Dﬁdeposi t ed
under the ternms of. t B r kidt ddetAtigrareaimerypel ture
Col | ec&§lsn: Eds(%f%éyra?g(:@%ggﬁ%ﬁ ttr?ul? e? f\\%% 2547. Anot her Canarypgx strain is
the CODIBIE RliGRIEMRMeY RucEAvVEH faftorleseiyhiardbis pecepCs iV aoi o 7s,

’

avai |l a omlnstitute Merieux, Inc. VO 2004[5)2272]9 ‘]DAW—' act

PCT/ EPRR0R4 Q99BN aniiesTolsa Fonkpeonitman SReial aOWR BCPb 5 ang
TROVAC (US 5, 766,598). FP-1 i Duyet i o RN Tt sed
vacci neE(@Iﬁ).d\’i@ﬁa@r&fﬁgeéﬁﬁ6&%&’1‘%&%‘%%/59%%@&9? (gh %F@%&F Rﬂi‘dg\?\,}ﬂg&g v??ug

vacci n&aiérai n 5 5ef,i(g%:@5 0 DCEP 25/ CEP67/ 2309 CQctober 1980 and is
avHi | a lPESMUTRSET ¢ srieux, Inc. FP-5 is a comercial fow pox virus
vacci ne strain of chicken enbryo origin available from American Scientific

Laboratories (Division of Schering Corp.), Madjson, W .sconsj i St at es
Vet er i wa¥ yells caaealNogral65g s@éﬁﬁ@ﬁnﬁ&rpé‘%%&e. J‘%”@Qﬁ@ Q15 BreftRabs. >

virus strains are the strains Tenpl hageneir2aE GF.
Budapesompase én gc@ﬁeﬁgﬁﬁq&mﬁeﬁe gémgﬁgyﬂwKﬁ%‘% Ber n,r%gat wadangar ,

ohg VRN ’ i ficells memfadipr ElspecHis farked
gk praidtatly 3@"5@@\:&@@@6’% fo/Girtiy tBoand cefls | gar

and WR, rably carried out wth, npd

fied 1 accini a
vi %b’s 1 A& M) el SUEKSIDI€8 fart thadse grovg factpgs @rpdnayleylgys. W "
t I""WA strain is WA 575 that h :
F | catesh, GICHmbnd otbsrs, T paran SRdER Tbe ok Fadly HRte HRRean

V00120707. Most preferred is. . - r i A Atabvefdrhehedf typdoEoelias been
descri b&yting @Wrﬁ"@‘?”éﬁ}ﬁm'é@?'%ﬁygwés%tﬁl%% filed at the European 20

Patent O fice on Novenmber 22, 200l, entitled "Mdified Vacci ni a Ankara

Virus Variant". MA-BN has been deposited at the European Caoll i of
Ani mal - @ahb 1EuldrHREedMd the mmrfoge mwum%EQEE@A@ﬁQ\R}Q%ébO@@ETﬁQS

features of MVA-BN, the description of biologi a WKt et O
evajsuat prafeatigracaiedin the MeAIEN &aéocﬁ‘éref‘{[f%?'ioﬁgéft Ecrisg}gfsngjr/\ﬂéﬂ)’rret hods

alTow n%retzfgra(l)t?lg/aé fo IyfsAng/ml. However, the person skilled in the art will be aware

of the fact that different cell types may require a somewhat different

concentration of EGF in the serum for optimal results.

s If the attachment factor added to the serum free medium is fibronectin : (e.g.

Chemicon !ni.; Human plasma fibronectin; cataloge number FCOL10), itis

preferably added to the medium in an concentration of 1 to 50, more |




2s BN or a derivative thereof are disclosed in the above referenced PCT
application which is herewith incorporated by reference. The virus to be .
anpl i fi ed Wocossdizogset o t he net hod of the present invention may be a -
wild-type virus, an attenuated virus or a reconbinant vi¥GKSEP2903/008204t er m
“reconbi nant virus" refers to any virugghaving inserted into the viral _
genone ab{%et erréol ogous gene that is not naturally part of the viral genone.
A WO DBIRIeRyhdoRdrngrond aleneeas e Gl QUiRl ROMSONS GAl BFe2

t her apeyt; ~4a& _gene coding for a peptide conprising a :
epi topeH%t)éqrﬁ%@gdg‘ﬁ %ﬂﬁéf‘”h BYIEL Ohthafadidbns diftorpnessil Q{pé@ﬁ@%}te or a
0 a

ri bozymeqdne a ddrha econbi nant viruses are known
person slf?fl eg in tﬁ@%gtrcﬁff&%ﬁztckgéénﬁlagpgr? 9BRGYIR iR the weturor fors MVA, in

parti cubRiimavAesaisand MA- BN (see above). An "attenuated virus" is a virus
ori gi nating froma pathogenic virus but that upon infection of the host
organismleads to a lower nortality and/or norbidity. conpared to the

to the person ISeRisifigiantfioradthonlyt @mufcedr Vacci ni a

vi rus issledbed fmoMVarow i I in,that has been deposited at
ECACC wi tFCEJ g_;’ ii??tB%S? t?hoﬁgﬁgéeﬁ@\%m%ﬂ@é@‘%@ow@)meﬂﬂ-irﬁoilﬁht'ed out
v

above, & saslisteremdhmrent cells, r , i mary

avi an %?I%Br tﬂ%} § CFF cgl | s or pri mf"'%ﬁ‘é@f?ﬂ%@%&ﬁoﬁ?@% i‘gtag‘:! %%i n,
the person s§i é’g Sh1e9ed dramigsowiarfac S\&iﬁdcaittm}hmiéﬂwa?@b@t?‘%ﬁ?wi table
f o1o t henadipirhf TeAtHARA; i xvirus. CEF cells are particularly

preqc erre%c f(gggﬁgj&r@%lﬁiﬁggﬁb{gﬁﬁg?b mphiseNaat anglfirosaction in CEF cel | s
it is areiesabhy isdttenbodcargpiti 1 . of the factors selected
from EGE _and 20, fi bronecti n.ttclgr?r?ﬁ%@é:néteﬁggd%@8&%@%@”&&9"@W&%B@S%t '

i nvent PORNAY Gelkare adhreeringslist suct BSICEH cdMA in CEF cells it is preferred

that the starting pH of the-nediumis in a range of about 7.0 to about 8.5.
Particularly preferred is a starting pH of 7.0. 25 The invention further

r ef er sThe medusesnayi [ : i ruses obtained by the above-descri bed
nmet hod.  Accor di ng tg gp%{egf%ﬁ@gsg%éoqrﬁﬁ{e laﬁléiﬁb‘éﬁéﬁeﬂ%@eﬁsfraﬁvacci ni a

vilPus, MHeabipl exizaah plaat bkkast sadeygrh Ao AoRina 3 IRE, Laven; | on
furthef, concerns a %onlgosi tion conprising a virus, | %B 127 8IEAl-a poxvi rus
pr oduceﬁgﬁg}'qﬂgl%ﬁx_ (St at e6eigralgytyeashexpret entychBite At lﬂ'ﬁrafﬁﬁa@ i mgd out
above plantRXNMCHYS drérd?hBly B0 e¥tAcY 3F Lo extract: The extract ?roenzancl)r{

mammalian animal is preferably fish extract,

20 According to a preferred embodiment of the present invention Asparagine may
be added to the commercially available serum free medium to.which a factor
selected from growth factors and attachment factors has been added. More
preferably asparagine is added to the medium that is used during the infection
with virus (see below). Commercial serum free media usually comprise

25 asparagine in a concentration range of 0.3 to 1.0 mM. Preferred amounts of
asparagine to supplement the medium are in the range of 0.5 to 1.5 mM, Most
preferred is a 1 mM asparagine supplement. The total concentration of
asparagine in the medium is preferably less than 2 mM and more preferably in

arange of 0.8 to 1.8 mM. The most preferred concentration of asparagine in
30 the mediumis 1.3 mM. |

non- at twgﬁq%%gr{ﬁggjng%éﬁwvgﬁﬁgﬁkﬁs of to attenuated poxviruses are knOV\;n;




WD 20041 022729 16 PCT/ EP2003/ 009704 MVA strain such as MVA-BN. Due to the
met hod for anplification of the virus the conposition is free of any
products and/or_infectious agents conprised in ani maPCI&R2003/9P%E¥nt r ast ,
conmpos M@ é(ﬁ'é/o%??pri sing -viruses produced according to conventional nethods
conpri se residual conpounds derivedifromanimal 5 serum This is especially
the case for conpositions conprising poxviruses such v Crie%xaa [,rus
strai ireto(\),g&p@mér%m@fnalyk@re;séna@ﬂmbesifi{ﬁ\efééoM}% TR HIETBR 4r t her

rel at rrus, in particular ta the vi igrediabonesas a
medi %ﬁ%ﬁir@is@iﬁtﬁ'm@ thef rmeslu iy gt ‘Pé"sfq\ll\ﬁjwﬁg;ﬂag%\}%‘r%ﬁls or an zo

attentated virus the yirus gan viaerdrnatl Ure agadinsn arBevi rus as
such.(sEebelds Pp’@f%fé%% aﬁ?%ﬁé(ﬂf ”ﬁﬁﬁ%éegé ar ggparti cul ar| yé_gr eferred. If

the virus is,a.r i ' essi rdteinsMex predddifd #om genes
het erdl 8! ic;(oteéchmi r”a: ngir?z)ér@b%i(gfl S Sggs?fbl e.to V‘%C-Bie”ﬁié‘diﬁ%i nstg t he
Vi rus q%gglgqg%%eﬂ/e@boﬁﬁdbﬁﬁe girla‘éare&@t@%@éﬁﬂ?@tnérra&l%o‘usﬁbro ein. (f the

ntoi I

r écontsl VI rus expresses a.therapeuyti ubh @Agiamiael i sense RNA
or a ¢inkezyost bmwmmm@fﬁ@‘hyea‘@élé‘@?%ﬁgg@e ?g]g)?rgr?tﬁ Thgg i nvention further

relates to the use of a virus as defined above or a conposition as defined
above for the manufacture of a vaccine. zo The inventio fur,qt he,[r concerns a

met hod for .the tr g6t tred irorerdforanORGRIREIZ M E‘Pﬁld'q]fg ng human, in
need gﬁ%?%f‘ﬁi?&ﬁ?@%””?ﬁgwgdm ni stration

) f a.vi : i ove or
aco ikl io?‘ﬁoidﬂ!irnsd:oarbm‘mﬂgdhﬁh‘c@‘Ié}l’ﬁ‘ﬁﬁls(%%?sﬂnr@?rb%gyﬁgéy%@a&angl es |f
not ?ﬁﬁ?@:ar‘%@ otherwise in the %ol | owi N c%@{%'eﬁsa%‘% S&. wnifrreey ol um i s
megli uEel9%ré i e et peca i 88) o ﬁé””&%%@ i's usual I'y reconbi nant human

EG- obtai ned f Cheni b B O@eE T s AE) facke seaiatkli FMdMECheni con.
ISD(C):T/ Em;gyﬁ%@%dﬁ%@b‘%ﬁ}%&?&@%O_Exarrg}%éﬁ%@w%t epaﬂj(aégs%?ﬁl%% qg;rjfh:%eﬁm “on
Enbr y%@bg&%ﬁf%gﬁ@"ﬁﬁ@ fstpenid aitgmirhegemcioide rt1 Mized eggs

wer e n 12 days at 4C The g iHY Or @&y

i ncubatgryard AlinssHeatieds f defirivons, @@f@rf@da?rfsbﬂcg%%é%%&@%%&ﬁ di sh per
maxi mum 11 eggs was prepared ,wit henheagscverimpof tha a

dedi ca@fqo;k%@gedéﬁtmﬁsm@f@'rrégt%ggé%%%gﬁ’)/%nv&B'tl ﬁhBaci I Iwgt to sterilize the

out si de of the shel |., t ' dvel elamsppieder thes'eHetiggys and
thes shetethemdor @?ﬁ%@%‘&*véﬁPB%ﬂmgﬁ%gggﬁﬁ oa:’ | ant 0i ¢ rrerrbrdﬂqngfmﬁ?ggt

aside. The RARIXOS ofehe hatHoedfouphbyarnpéfication of virus accor
embodiment of the present invention. In a second step the primary cells are

infected with the virus. In the third step the infected cells are incubated in

serum free medium until progeny virus is produced.

» 15 ysed to make clear that the method

The term “ampliﬂcation of a virus
ably used to increase the amount of

according to the present invention is prefer

virus due to a productive viral replication of the virus in the infected cells. In

other words the ratio of output virus to input virus should preferably be above

present invention those primary cells are chosen for

5 1. Thus, according to the |
’ le to productively replicate. The term

a specific virus, in which the virus is ab | ‘ |
" refers to the fact that the specific virus replicates in

srgproductive replication . .
. progeny virus is

the specific primary cell to such an extent that infectious

produced, wherein the ratio of output virus to input virus is above 1.

30 | |
The person skilled in the art knows, which viruses can be productively

i ' mple the primary cells
replicated in which type of primary cells. By way of examp p! .




to feet and then their heads were cut off. The enbryos were then
transferred into the prepared petri dishes. After renoving the feet the )
trunks werwOwaskert7again with PBS. 11 trunks nmaxi mumwere put into a -20ml”~
pl astic syringe and squeezed into an Erlennmeyer flask. SRETEP2005/ama04ned
(37C) Trypsin/ EDTAsol ution per trunk werg added and the solution was .
stirred l%%ry [%:)L(?S m ngé%m\gkt hf 15@serrém frée medi um at hroom tenFerat ur;a usi Rg
a magneti'éYs YT imfibedbe r t hrough. a |l ayer of nes
into a % e%ﬁﬂo&'rce!&\s ver e transfgrtbgdﬁgﬁgﬁlggfmﬁ?ggﬁtﬁhﬁWanube and
centrifuged do {rUsoeie Brongry eellTnmaynbe R telfs pqﬂgmrhgg cqent rifuge.
After dim@ﬁﬂbagst,ﬂga%g%ﬂ?st ant, the ﬁgjl et was resuspen 5% Im fresh
pre- war med (37Ci) serum Free or BRI ¥ Hediahies virps; dapenet pgbphaFGE Per
trunk by!pipeet Dmfwaramsdm%@g%. Fresh £r ewar med (37 sefrum free
growt h ﬁ?#ignﬁzo rising 10 ng/ S e oS ech as arcinlawieusfinl50m.
The Ten g 08 sm yacelmsavats Nm,@t@wéﬁt ant was renoved and the .
pel | et was resuspended las described above. Fresh prewarmed (37C) serum
free growh medium 25 conprising 10 ng/mM EG- was added to a total volune

of 100nMetBetisstowearart sy cribed, i the following section. The
%r%ﬁégﬁﬁadﬂ% Vbﬂ?%%%ﬁ step ofithb gesem free

requi regr%@qrm nts of cells

growt h Qﬂhf&ﬁmﬁeﬁimﬂwoﬁﬁéfﬁer%s‘?{pfbd n_gﬂia%ﬁd at 37C. Cells were

r eady f@g #}3& L nf céiﬁon at day four arter d rg.Bys*’E?y ofexamoply thee729 |
PCT/ EP2003 G4TPY BR Asles! o teooradingn CRltrrReRsl) ¥ @ﬁ@ﬁl e of the cell
suspensrie(p;m@(@%n%ﬁ?.;ei \ﬂpuggj]: )Fbepadrq%ti on) was taken énla 1 T3 Bae

vol ume of Trypan bl ue, Testf PRAIGEHTT friesh retlumpwhiciofn A0nti8 30 cells
per 16 t@rmelC@!mjaT@SbtéinéhrhéﬁQq%sﬁtOm%l@réos%)gl i ed by FuchsRosent hal™ under

t he nang of Hermc%torret er Fast Read '¢ 1119 AMUNTRf theivanis/nErBusanpl e was
taken iMTEE S § aﬂk%bemdoapamﬁbbegim@% veSh h% Of-g\ﬁf Lo Buevent
reaggrggﬁér%fp{é/éﬁghﬁﬁﬂet ti 3?] of, the cells. tet & S eonRErafon.ncubat i on
time wt rypan it pf gefiryvagditiartad ryeiupn engy b dddepy dead lo cells,

| ONI of the cell suspension was added to the henocytoneter.”Only white)
lif\L/Eit ngﬁ%]@%hy\&r&g;% ed under a |light mcroscope using a 10x objective.
It ot dl? & Colfs BtdirRftiid onsj sti.ng of 3x16 small ones were
count egi. gr. m every bi g squar e] only J%\?\joﬁ]b%%@? ér%%d“@dwm%mogeny uded in
the colnti ﬁ%.pr?ﬁjélcﬁger age of counted cells was taken and the final cell is
concentration was cal cul ated using the followi ng fornul a: Average cell
nunber x dilution x 104 = cells/m. Finally the cell suspension was diluted

t o t heThesered weekiBg; ration., anple 3: Effect of the addition of
a factor sel ected frorALg?gﬁw%ﬁt% g%%ﬁ?@ t% Neli b HYed istept of theser um free

cul t ur'@elRed dar dhe enepliftratian op H%E@L  In prelinnary
e&gerié]'pé%@ é?gni nve?jﬂt%;s have gﬁ@\;\% tﬁﬁ?{ géﬁ%“@&iw&thﬂmw to the
surface of ¢ HisCuPEovRskel & sefumetteanmbar %o%@qsihg%%gqers z5 not
conpr is¢edicd. ANEF nonol,ayers are forned. rma ayer
f oppmatzti onmﬁg fgggigved q F&ﬁ%ﬁ gt %&mﬁat ifﬂcr’tgrsz%df@‘ﬁdii@ gﬁqﬁ? c,};‘il was

| y ZERE wWhewsser atd f. CEF [1s i di
760, van e et 1 oot R OEO A T ARnareaboin offthe sesimn
addi t %Qs&%iﬁﬁf%@ e omibecams dipinderarelodd ¥t & has girfa&ro-r ggg:c)’cecsjo and
Fibr O.m'%% 'E’?OQ\EPPfactor and attachment factors.

25 _ _
Durmg'all stages the medium may be supplemented with asparagine and/or
glutamm‘e as outlined above, wherein the total concentration of asparagine in
the medium is preferably as defined above,

30

The progeny virus may be concentrated and purified according to met‘hods
known to the person skilled in the art,




W0 2004/022729 19 5 PCT/ EP2003/ U09704 For the experinments CEF cells were
grown in nmedium 199 with the different additives alone or in conbination.

Cell's %{3%\)49(}?2?3@& um | 99 without any additives serveBCHEPHEHH9 Y€ control .

Cells curtrivated in nmedium Z99 conprising 7% FCS served as positive

control. Al experinments were conducied in 6-well cell culture plates with

3 mM nmedium The additives were treated accordi ng to the data ?heets of the
e

suppl } imgrrils een bt irhbet ted matbiotdior éhe el TEGREEQT AT . vas al | owed
to adé(g‘fr%gﬁoéaﬁgb@‘ﬁggce of the cell culture ﬂqate foﬁ@irﬁt LUt es before
use Fjbrenectisedvs thsexmphfigatioR EmPASH~0 55'\/\%}9% was used in
a concentration of 10 /m . Befor i lthe drheiifiektioeul ture

pl at epraterreécRoRgRMER %‘%Hmeﬁ{(}?\/\ﬁ]%%%h{ezg??ﬂ%ﬁ@cgiﬁihcqntgilge@g medi um f or
25 mnutes. Ever Lt ure e iRk wse pdg L addithiavies afgpihemargSeed was

cul tuPEﬁ H%VHHgl%ﬁglééiﬁgﬁhe 6-1@/20“[}%0;[? gu:lature pl at es .\%r?@ifncubat ed for 4
days gLedtiif 1 frcamday dedooited blpovs,tis@ BN NRAd gl BN G PHHeA el | s was
eval uated us '

ng a m croscope, For the positi. t achnent
and grene hrotUtha!GER Ser IS 1iaS BEShTBBSEH LA ol Bl s 165 ry ¢ hout
additives nearly no attach t || l-ebze debsatived onA cruci al
i mpr oVleerERELP ﬁ%ﬁﬁ%%%&@ fggﬁ%ﬁg?%%%%gzéggﬁ by ?hebg\sﬁﬁgﬁi EGF added
to Medi um 199 co {URTIES Wddl rowtthaidhadi poX@BIS §iif f ound t hat
bf Cehy RS nd IR D SR RO

t he ce typi cal fihroblast norphol.ogy.

Fur t her,mofRiorRoFaTY irffestest cg;ltsmmemurmdra@emﬁ%émw% PERETHE IR IS period of
z5 4 days. An inprovenent of cell attachnment was al so achi eved by addi ng
fiibr ongotlined.o the culture nmedium The addition of both, EGF and

Fi bronectin resulted in a slight inprovenent conpared to the addition of
EGF only and Fi bronectin only. so In summary, it has to be conc| uded t hat

nonol ayer.__f ' Heldes tan bhersetifiedforeecheauiHe®INEER be
suppoﬂ%/g‘y@sb@{%teelcgé;%%o h>é additives EGF %Pd Ei b{ onect i n. wxpph%%OM 022729
~ PCT/ ER20QR 80070k ditials since cells grow very badly with the Known seruritin

medium. Thus, it was expected that the additional stress associated with a

15 - poxvirus infection would kil the already stressed cells before a significant

amplification of the poxvirus occurred.

The poxvirus is preferably an orthopoxvirus. Examples for prthopox viruses are
avipoxviruses and vaccinia viruses.

20 7
The term “avipoxvirus” refers to any avipoxvirus, such as Fowlpoxvirus,

Canarypoxvirus, Uncopoxvirus, Mynahpoxvirus, Pigeonpoxvirus,
Psittacinepoxvirus, Quailpoxvirus, Peacockpoxvirus, Penguinpoxvirus,
Sparrowpoxvirus, Starlingpoxvirus and Turkeypoxvirus. Preferred

5. avipoxviruses are Canarypoxvirus and Fowlpoxvirus.

An example for a canarypox virus is strain Rentschler. A plaque purified
Canarypox strain termed ALVAC (US 5,766,598) was deposited under the
terms of the Budapest treaty with the American Type Culture Collection
30 (ATCC), accession number \VR-2547. Another Canarypox strain is the
commercial canarypox vaccine strain designated LF2 CEP 524 241075,

available from Institute Merieux, Inc.




Moreover, in parallel sets of experinents 1 x 10° CEF cells were seeded in
medi um conpri sing 10% FCS, nedi um not conprising FCS and nedi um not '
conpri si ngv&@R4hrt72gonpri sing EG-. The cell nunmber was counted 2 days 5
after seeding. The number of cells anbunted to 42% 6% difd/#R8§3/009704
respectively, of the cell nunber used for seeding. Thus, the results for -
the cells seeded in serumfree nmedi umconprising EGS were as good as the
results obtained with nedium conprising FCS and significantly better than
with i um neither. containing serumnor EGF. 10 In addition the nmedi um
conpr i SPRITBES Wi Fovtpex situserestrains FR-apARrEiasgriROVAeqURdi a, such as
this end 1 x 10° CEF cells were seeded in the

DVEM i r 3-SFM T L

vari ou?azgrél\jﬁ}%ﬁ'e%;'ﬁrsﬁiaaMé'W@%@ﬁttrﬁU‘a@'@@lfﬁQﬂ tabgdised ahe vassherinodnsel |s
cultivaf j i i-g) d.12 tines higher than the
" nunber o .ggq?}g@gﬁﬁ%nv-g’?éggwaﬁhggﬁﬁmﬁﬁc%ﬁgg S Ve ase 293- SFV

r espectdesigyateExaiTER £25/CEPETI 2309 TetEBE: ¢9RDS M 1 b@flﬁatﬁ@% Ils were

i nfected f.{) rd%%ys after seeding in roller bottles. A?_ at "time 20 point
cel I's h39d Lg(ﬁ B aiiCadidqbds @ emonanzial foeiddsvines eatoiheattednwifth a MO -
of 1 0 r |k ion the grow ph nmedium was renoved fromthe
flasks&@%%eﬂgg@{brrgg Oé‘%ﬁr#\%g%%jﬁ &9@ gﬁ“&ﬂn Fl iJtﬁtlél [@Wét@ilﬂa%t ed in 20n
f t he (Bbpsiopr diaSehd . . . ' _ . . th

0 € (Bpnsiopr ¢faehanvie Corn Mﬁ@iéﬁﬁ,%?F;EBHéin?gfgﬂfeBg[é\gatkg'(}fﬁtéﬁiga@ € serum

free medi um may or nmay not conprise a factor h factors
and z5LGaiisenlet iLA5, setins Neera032iubated with the virus for 1 hour at 37C
at, 0.30.5rpmin a roller bottle incubator. After 1 hour the roller bottles
wefe filled with the appropriate serumfree growth nediumto.a total vol une

o 200mahas ekt LEtobel U1 s Lo TASE e Serun Lee e um may or ey

riot conprise a factor sel ecte Vi rus

so r epCiopanhagenaBasitp Bpetk st eDa#8n 0 f ' | | er
bottl e WO 2004/ 025720 37 %%#E@%%/% 57@%%@?@@25?8“

to 20C.
_F;L ep?r Bn afww%%at%t@-}fst,ﬁmagf E?’t—éa, NEFJ Yol S{tﬁ@bérr'gjtcﬁfﬁ%élmpf MVA
e r Wert e awed a roomtenpera ure. rrng e
t hawi ngrﬁp%é’r’ggégé a?%;wggﬁ-@e HaeRRf s Rrefarabisarstas ebt whdh medified bot t | es

e ponty on v ar vEere (VAR R R BERY eRUARER 1S e e 1036 H8) duse ¢ ne
virus Boaak MYA sifeirt isdVivel 535 triat tiskdridn GAISRERR] Qﬂﬁqél\'gtgf%?e%d mes
e r

/thawed virus sanples were us Itration. 1D

f t haved. f

T tr at ORGSR 52@ 7ol sl GHItLces pRgeRdes QEBositonnamLes-BEACC I at es, usi ng
10f ol dy/gioh ¥ ' i d 8§ replicat di lution. Aft
the 1 nl SerEore et eieteaRrCRIRe Tl debibtie Baeckcniorubes hpanvi rus

ant i bodgseamidedin & PYT §pbRcstigh ™ i - i at day zero of
t he assagQ primary CEF ce Fs?ggﬁﬂ%ﬁg{(ﬁ?ﬁ?ﬂl‘%;ﬁégp%ﬁgﬁ gRgﬁé %‘?W@é’h Enbryo

FPBr obr akani(@iey weNovember 221 POP3| ehtitdd aMbdifiuatestcisiadesedhhg,d n the
secti L CouUNt Il density”. The cells were diluted to 1x105 cells/m
in Rpa?aﬂéﬁfuw%tﬁ%&?%éﬁp%ﬁtﬁg af hine Egirppeap ol lectiopl oferimaeeded i n
each webl ' ' [ ipette. zo Cells were
noubat e ﬁ%ﬁiﬁﬁﬁ? O tsPeRl e HohM AR RS 00R P ES Bankes of t 1 at oc
(see -BN, 'the eleaception of bivisdibaleaddzast T Q8] lI's) were
serial | ¥( di |@&ﬁd%l n 18-f0_| d st eggg Eflromagg-ai@%@g}g%@ﬁ]ﬁglﬁhﬁﬁhout
ser um V'R 1§ rialN Qfi 3 deriyative t aradfemcoutethydadtibngn® o odtaiRAMyAL o al | the
e S B0, 2 CefER L Thbr 2 oM 3 ik S SR S fped o Al the
application which is herewith incorporated by reference.

The virus to be amplified according to the method of the'present invention
may be a wild-type virus, an attenuated virus or a recombinant virus.

30
The term “recombinant virus” refers to any virus having inserted into the viral

genome a heterologous gene that is not naturally part of the viral genome. A




25 first row and m xed. Thereafter, 100Nl of each sanple were transferred
to the next row of wells using a nmulti-channel pipette. The 96-deep-well
pl ates were kept,on ice when perfornming the diluti onsECTPERR3/0(% P&

i ncubat or 5°days at 37C and 5% to allow the infection to proceed.
After 5 days, cells were i munohi sttichemically stained with a vaccinia
virus specific antibody. For the ao staining, the cul tureﬁdi um was

renmovede Ry kol HicBge cha 1965 ik FansUAtceg e @ EENBVIOTINGIOR2 RSt H%icl e. Cel I's

‘were fixed wWwth 100 NI /wel|l nethanol /acetone : 1.t m nut es
at r cmpeaine alt igest omaepiiopeny 18 Pﬁ?i%‘%"‘%@%’%ﬁ/ %@%@@geﬂ&

PCT/ EP2003/.009704 j. 22 r I S cohirdet esbombireantdr yi ng,
cel | ﬁ%?@‘%%&eﬁﬁ@é E‘Aﬁﬁ@@%@%ﬁl“ﬁ%ﬁﬁ%ﬁ% ?or 1 hour at room

t enper.at yr.e. i drswACHi MR viraisramticomyst (uatar SaeEPNi&Svi r us
ant i b%g@%ésr%ﬁgb‘%rﬁb\%@?gg[%nal , 1gG fraction é&] rtett, Berlin, Germany
#950372057)s BiVAYtiptbarticatat 00UAITY PBISIWIYA- eeEROYEPt er renoving the

anti body, cells were washed twice with PBS and i ncubated for 1 hour at room
tenperature with HRP-coupl ed (Horse Radi sh Peroxi dase couple) anti-rabbit
anti body (Anti:rabbj i i : sevpledhooaticpotys bandhat Pr onega,
Nannhéﬂnﬁ&@@PﬁE%@VﬁU%\ag‘g%‘ﬁ‘n&ﬁ R S SR At Agai n,

cells }1)\@{] e faas e mhE h BB randisel aamedtcentl heer wneHaily anty @hi si di ne or TMB.
For u¥ ng the o-D ani si di ne staining nmethod;, cell Ewere i nﬁubat ed with
100p1fyibidisy abmiprged abtheororeatisngatiefgPaferng 6 PEE|GF Pe and 180 ~, |

300 Hz02 60nil of 50nMM ph h - Ci ' bat ed at
* qom bEepUEtc PEXURESS TN I AN AERE BECRR T HSL o Cal T2 e earty

i sibl ft 1-3 h . Using imbagicEthdde stedihdhaéhas 5
;“nilubgfere%‘ @f@%&ﬂﬂ%?@ﬁk%lgﬂr\g/ga]@ipr\rﬁlnmgiggénosti cea l . After 15
m nut %%Fhf&gg@ﬁge@naﬂtmctmhws deplosttiom nuaesbeeHB0ES 3N t319 3PR¥EL washed

once W nfected cells appear dark blue. The plates were scored for
infected cells. The viral titre was cal cul ated using the fornul a of

Spear man and Kaerber. For the.calc [ f eMerypavel | show ng
20 brdwp@nta eet @errVe WEPFYHKeE® gﬁ%h@@%&’ &%Qgﬂg Efggy pg?/amet ers are

kept constant,. th j i i §i geirhernliek easbnysefibrovlasts.titre
[11% DSORRTY éV'la%Ngei{s?gs‘Jf%%‘gg@ %aﬂ?c(};ﬂs l€‘25 aWﬂ dilution factor of

! | ast
col U”“Alﬁﬁ'%ﬁ Wl E@rs%‘nl sigli e in Wet kst Brawpesot MNCk RTENADLKBRYS 8fe ﬁHétiatti??/e wel |'s
in col ‘a+1l Xb = nunber of positiv lls in_ col = r of
posi t ifj@eth\telahsplﬂﬁ'rcaimrwﬁjwh@ BWW&*{E}@@é?ﬁﬁﬁﬁﬁa&g{e]leagﬁzngﬁggﬁs%;@?or CEF
col 5 THeRDPEOCaN85.27 S0/ ek iy ab4T bRg SRy OFF WéAsTots ripresérred of CEF
embodiment to select one or two of the factors selected from EGF and

o0 fibronectin.

if the method according fo the present invention is used for the amplification
of MVA in CEF cells it is preferred that the starting pH of the medium is in a
range of about 7.0 to about 8.5. Particularly preferred is a starting pH of 7.0.

25 |
The invention further refers to viruses, in particular poxviruses obtained by the
ahove-described method. According to a preferred embodiment the poxvirus is
a vaccinia virus, most preferably a MVA strain such as MVA-BN.

30 Thé invention further concerns a composition comprising a virus, in particular

2 poxvirus produced by the method according to the present invention. As

pointed out above the poxvirus is preferably a vaccinia virus, most preferably a




An optimal seeding cell density of 7.5x10" cells/850cm - (surface of one

roller flask) was determned for serumfree CEF growth. Cells were able to-
bui | d a g&¢d2¢@rietager without formng big clunps at day_four after seeding
and 5 could be infected at this tine point. Experinents WelEB'PE®E4 out to
determ ne the best level of viral inocél ation and | ength of the infection -
for- tgﬁ gﬂé&i meLECrodu tion of MWA from CEF cells cultured in a serumfree
pr ocesdVEERT2ig $uChar & ¥A RN« Dae ta thensetodfort anplicationadiths A858c? i n

nere R SAPRTIR el LESRY ploPYERS bRl inteR¥als BreEluForoPUBSH 4TS 0
TO! DSQtartiral sbralMh chieshst esithbsitpng hhalant Wit dphbdRldSQesliof WA

i5 Exanple 7. Optimal pH of serumfree ne or cul turing ah tion .
wi th MY CRDXeRHa 8t Fathpdswtarprisafresicduansoanpowets ttfived pldrbehiwar. 0.

Poxvi r are. . st abl acid pHand it is recommended that purified
poxVi r?x?E@maﬂi"%é ??B?%’&ﬁwﬁ%é ciﬂﬁefng EQMHRAIEICBR CarREsipg mwlrvﬁegnsur e
stabi | i bk ke bty U 1 i qui inal par ati on.
Bpel - Crone v A VS St AT sftal R A WRABIGTS & e

carrying out infection at different starting pH Roller-bottles were seeded

wth CE cells in th& usual ly way in serumfree medi um conprising | Ong/m
EGF pl usedmpitien fuslineraetatesds avirysrisdpadiculatty the Celibss nedefinefiect ed
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viral yields were determned by titrating ce sinth sual

manner SuGhelpetfuist purposemtésrmied viruddseafcophdivuigry Popbfrréh MHeh shows
t he effect .of initi@] pH of the nediumat the start of the infection on
virus YiTHP S @ I8 mpiians e xripsspgooatetsepressed frragenag pHserum tree
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conprising 10 ng/mM EG- 5 supplenmented wth L-J utam ne and paragine, the

vi¥al Pireeexorersaies therandult genoasciaas an ehtisestaRNMor aHiljcrzgmaé- 0to 8.5

but vi ion re low at starting pH of 6.5 and 9.0. Best yield
was obﬂz% -\rflggggﬂggtbﬁﬁ?%aﬁ@ il .'C%ﬁ’ﬁ%r cially available standard serumfree

medi a usually have a pH of 7.4. Therefore adjusting the pH of the serum
free nediumto 7.0 can help to to inprove virus yield. Exanple 8: Effect of
added Abpanegritien forthbe reletest tiee usedifunvirus as defined above or 3

cornposition as defined above for the manufactire of a vaccine.

20
The invention further concerns a method for the treatment or vaccination of an
animat, inciuding_a human, in need thereof, comprising the administration of a
virus as defined above or a composition as defined above to the animal or
human body.

25

Examples

If not indicated otherwise in the following examples the serum free medium is
medium 199 (LifeTechnologies). The added EGF is usually recombinant human
30  EGF obtained from Chemicon. Fibronectin (FN) was obtained from Chemicon.




15 Prelimnary experinments have reveal ed that the anmpbunt of asparagi ne may
be limting during the cultivation of CEF cells and the infection of CEF

cells ‘%%Mﬁ;ﬂo overcone the depletion of AsparagiBf&/EROHEIEE um free
medi a i'ng € culturing and infection process, extra Asparagi ne was
added to the nedium as a suppl enent tbefore infecting CEF cells. To

determ ne the optimal zo anount of Asparggine to pl nt the nedi um
wi t h, Ehbfs 1boPtdpesatien ef Saedea ﬁmbfy@éﬁgeéﬁﬁ’f xclegl;gecel s/ 850cnR) in

serum free medi um conprising 10 ng/m EG- plus 4mM L-d utam ne. Four days
after seeding cells WO 200/ 022729 PCT/ EP20U3/ 009704 25 were infected with

MA at 0.] TC DSQ | m ' nst il 2EGF pl 4
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enented with
different | evels of Asparagine f j j €reafthe titres

repr eféme! KRe. §%§r%’@é§'€%ﬁe lguj?g'l ?giefjﬁo%%e[lgijergsg%%ﬁ%g?aﬁgieﬁe su%pl enent at i on.
10 Supp| ement, Wg@gy&%f r?%ril‘iié fresoafdige of 2hbmggsshel edtroalTying, 2

[ TCl DSEFHIED v 36 ML, 3X108 - 1. Onve. 8X108I .f5an.ﬁox10$ The

resul t@@%gﬁ%%tiﬁtdﬂﬁiegg@phdrthﬂtﬂh@@ WhE MeBIQRCE Fl &bt lF‘r?corrprl sing 10

Aol creriatiato - onant sos websneacr JHE R Gerutd ke FESAbEp B ed, 1
201%4/ Ofig*{?gr?d %Eer? tﬁ.ieir eggyvluzgrzeogﬂ e embryos were then transferred into
the prepared petri dishes, After removing the feet the trunks were wa-shed
again with PBS. 11 trunks maximum were put into a 20m| plastic syringe and
squeezed into an Erlenmeyer #lask. 5mi of prewarmed (37°C) Trypsin/EDTA--
solution per trunk were added and the solution was stirred for 15 minutes with
15 serum free medium at room temperature Using a maghnetic stirrer. Trypsinized
cells were poured through a layer of mesh into a beaker. All cells were
transferred to one 225ml-centrifuge tube and cenirifuged down at 20°C, 470xg
for 7 minutes in & bench top centrifuge. Aiter dis_carding the supernatant, the
pellet was resuspended in 1ml fresh pre-warmed (37°C) serum free growth
s0  medium comprising 10 ng/ml EGF per trunk by pipetting up and down N
thoroughly. Fresh prewarmed (37°C) serum free growth medium comprising
10 ng/m! EGF was added to a iotal volume of 150ml. The centrifugation step
was repeated. The supernatant was removed and the pellet was resuspended
Ias described above. Fresh prewarmed (37°C) serum free growth medium
o5 comprising 10 ng/m! EGF was added to a total volume of 100mi. Cells were
counted as described in the following section. The required amounts of celis
were seeded in roller bottles with serum free growth medium comprising 10
ng/ml EGF and incubated at 37°C. Celis were ready for virus infection at day

four after seeding.

30




1. Method for the cultivation of primary avian cells, characterized in that
the cells are cultivated in a serumfree nedi um conprising a factor
sel ect ed W@aAVB/RLRY gr oup consi sting of growh factors and attachnment -
factors. 2. Method according to claimi, wherein the prihalyPA%Motel | s

are Chi cken Embryo Fibroblasts (CEF). itg 3. Method according to anyone of .
rein the growh factor is an epidernmal growth factor

cl ai s to 5 %hdf ] F;

(EGF), HPPRIiZhainiieg &l Bansithuran EGE 4. Met hod according to claim 3,
wherein the concentration of EG-Fis in a range of 5 to 20 ng/m nedium 15
5. Method according to anyone of clainms 1 to 2, wherein the attachnent

f act or A safhiecsfetial ¢l Susperid1ed (%@ggé?ﬁgﬂ rd;ﬁ’gﬁlr%i}anij@?ipagmm{egrs?tg ger;; di surf ace

concentration of fibronectinis i

of the "BEEd Wilh ane velssel of TryivehHsid [ ' =10 cl.a 1to 2,
whet ei qd@geggcbi %ogll)r' ses ty\%g or ﬁgr%@{tgggg?gaofs[@ﬂe@{;%&htc% h
factors an tfgr R @[Léﬂﬁﬁ‘éﬁs ‘SfamwtaMEdBngpti@d%ydiu@hg. wherein the
medi UMFEEPI} ' In. n congcentration ranges as defined in
cl ai rrsmdﬁf! g{aﬁ%i:é&%'ﬁ@&ﬂég@@F@%"M@”ﬁ%%@stﬁ?eadaﬁ0%(ﬁml&o wherein the
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living cells were counted under a light microscope using a 10x objective. In
total, 3 representative big Squares consisting of 3x16 small ones were
counted. From every big square only two borders in L-Form were included in
the counting. The average of counted cells was taken and the final cell
15 concentration was calculated using the following formula: Average cell number

x dilution x 10% = cells/ml. Finally the cell suspension was diluted to the
desired working concentration.

Example 3: Effect of the addition of 3 factor selected from growth féctors

2 and fibronectin to a serum free culture medium on the formation of a
CEF-monolayer

In preliminary experiments the inventors have shown that CEF cells do not
attach to the surface of cell culture vessels if medium 199 is used that does

25 not comprise FCS. Moreover, no monolayers are formed. Normal monolayer
formation is observed if medium 199 containing 7% FCS is used. It was
analyzed whether attachment and growth of CEF cells in serum free medium
199 can be achieved if additives are added to the medium.

The tested additives comprise recombinant Epidermal Growth Factor (r-hEGF)
30 and Fibronectin (FN). | |




2(r;|rmrr?:8:rs] fltrs12 ](caxltlrac_t. so 13. Method for the anplification of a virus
compr ! g ot hO\(/jm ng steps: (! ) cultivation of primary avian cells
accor d \Qrgizpr@m%ﬁ@' od as defined in anyone of clainms RCTE B30P9794 i nf ect i

‘ p ry avian cells with the virus (iii) cultivation of theinfectgg

cells in serumfree nmedi um i '
| : until 151%rogen i '
primary avian cells are cells allow'?])g '? y virus is produced wherein the
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. VITus oxvirus. 16. Mt hod ' ;
mg gdlorrbﬂ{:»ﬂgir%%%}'o!;ggvseﬁ‘vé@_a@rgbcbni’dmez\z:iom@l. Al _ex%%%tgﬁgq%ggéﬁﬁgﬂglgi e
; irus is a_Vaccini i . ,
clei mhlg.wga\h@r]btn[tur@p@@avﬁﬂés\,}%ﬁ%gé@rﬁ/{ﬁﬁ?.'ad vdel,Bpd racaerdi ng to
WO 2004/ 022729 28 PCT/ EP2003 7 _ Fed Vaccinia virus Ankara.
according to the data sheeis 3&9\% &J“ppller hefore being used for the cell
culture. Fibronectin was allowed 1o adsorb to the surface of the cell culture
plates for 25 minutes hefore use. Fibronectin was used in a concentration of 3
ug/cm? and EGF was used in a concentration of 10 ng/mi. Before adding any
10 cells the call cutture plates were brought into contact with the fibronectin-

containing medium for 25 minutes.

Every culture medium plus the additives to be tested was cultured in
duplicates. The 6-well cell culture plates were incubated for 4 days at 37° C.
15 From day 1 to & the attachment and growth of the cells was evaiuated using a

Microscope.

For the positive control a normal attachment and growth of the CEF-cells has
heen observed. For Medium 199 without additives nearly no attachment of |
2  CEF cells could be observed.
A crucial improvement in the forming of a monolayer was seen by the use of
EGF added to Medium 199 compared to Medium 199 without additives. It was
tound that the cells attached and formed the typical fibroblast morphology.
Furthermore, a continuous growth could be observed over the whole period of
25 4 days. | |
An improvement of cell attachment was also achieved by adding fibronectin to
the culture medium, The addition of both, EGF and Fibronectin resulted in a

slight improvement compared to the addition of EGF only and Fibronectin only.

50 Insummary, if has to be Conc%uded that monolayer formation of CEF cells in
the serum-free Medium 199 can pe supported by the use of the additives EGF

and Fibronectin.




19. Method according to anyone of clainms 15 to 18, wherein the poxvirus is
an attenuated virus or a reconbinant virus. 5 20. Method according to L
anyone of W@ ap92w39to 19, wherein the serum free nedi urp lﬁEP% e or_ hoth of .
steps (ii) and (iii) lacks the factors selected from gr ov?ln g‘@f"&%"g“ and
attachnment factors. 21. Method accordi®?y to anyone of clains 13 to 20,
wherei n subsequent to to step (iii) one or nore purification steps are
‘made. 22: Poxvirus obtained by a method according to anyone of clains 13 to

21. 23.MCespast. tij Ay XVi,r r d by a nethod according to
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L@ 900 €5 8 oAU S BEvEREying n roller bottien, Af that time
20 point cells have grown to an adequate monolayer. Cells were infected with a

MOl of 1 or 0.1 MVA, Fpr the infection the growth medium was removed from
the flasks. The desired amount of virus per roller bottle was diluted in 20mi of
the appropriate infection medium without serum. At this étage the serum free
medium may or may not comprise a factor selected from growth factors and

25 fibronectin. Cells were incubated with the virus for 1 hour at 37°C at 0.3-
0.5rpm in a roller bottle incubator., After 1 hour the roller bottles were filled
with the appropriate serum free growth medium to a total volume of 200m!
per roller bottle. At this stage the serum free medium may or may fot
comprise a factor selected from growth factors and fibronectin. Virus

30 replication was stopped after 48 or 72 hours by freezing the roller bottles to —
20°C. |
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mechanically be removed by shaking the flasks. Virus/cell suspension was
harvested and aliguoted to smaller volumes. To release the virus from the
infected cells, virus/cell suspensions were 3 times freeze/thawed. The
freeze/thawed virus samples were used for titration.

10
Titrations were performed on 15! passage CEF cells in 96-well plates, using 10-
fold dilutions of viral suspension and & replicates per dilution, After the
infection, infected cells were visualized with an anti-vaccinia virus antibody
and an appropriate staining solution.

15  |n detail, at day zero of the assay primary CEF cells (see section “preparation
of Chicken Embryc Fibroblast (CEF) cells™) were trypsinized and counted as
described in the section “counting cell density”. The celis were diluted to
1x10° celis/m! in RPMI medium with 79%FCS. Following this dilution, 100 pi
were seeded in each well of the 96-well plates using a multichannel pipette.

o0 Cells were incubated over night at 37°C and 5% CO,. The virus samples to be
titrated {see section “preparation of viral extracts from infected CEF cells)
were serially diluted in 10-fold steps from 101 — 1012 using RPMI without
serum. This serial dilution is carried out by adding 900 pl RPMI to all the wells
of a 96-deep-well plate. 100p! of virus sample was added fo all the wells of the

o5 first row and mixed. Thereafter, 100u! of each sample were transferred to the
next row of wells using a multi-channel nipette. The 96-cdeep-well plates were
kept on ice when performing the dilutions. Plates were incubated for 5 days at
37°C and 5%C0; to allow the infection to proceed. After b days, cells were
immunohistochemically stained with a vaccinia virus specific antibody. For the

s staining, the culture medium was removed by turning the 86-well plate upside
down over a receptacle. Cells were fixed with 100 pl/well methanol/acetone

(1:1) mixture for 10 minutes at room temperature. The fixing solution was
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(Quartett, Berlin, Germany #9503-2057) diluted to 1:1000 in PBS with 3%

5 FCS. After removing the antibody, cells were washed twice with PBS and
incubated for 1 hour at room temperature with HRP-coupled (Horse Radish
Peroxidase couple) anti-rabbit antibody (Anti-rabbit 1gG antibody, HRP coupled
goat polyclonal (Promega, Mannheim, Germany # W4011) diluted to 1:1000 in
PBS with 3% FCS. Again, cells were washed with PBS and stained either with

10 o-Dianisidine or TMB. For using the o-Dianisidine staining method, cells were
incubated with 100ul/well staining solution consisting of 5mg o-Dianisidine
and 180 pl 30% H,05 per 60ml of 50mM phosphate-citrate buffer. Cells were
incubated at room temperature until they stained brown. Infected cells were
clearly visible after 1-3 hours. Using the TMB staining method, cells were

15 incubated with 30pl/well 1.2mM TMB (Seramun Diagnostica GmbH). After 15
minutes incubation time, the TMB solution was removed and cells were
washed once with PBS. Infected cells appear dark blue. The plates were
scored for infected cells. The viral titre was calculated using the formula of
Spearman and Kaerber. For the calculation of the TCIDso every well showing

20 brown or blue cells was marked positive. Because assay parameters are kept

constant, the following simplified formula was used;:
Virus titre [TCIDso/ml] = 1 Qa+L.5+xa/8+ib/8+xc/8]

25 a = dilution factor of last column, in which ali eight wells are positive
Xz = number of positive wells in column a+1
Xp = number of positive wells in column a+2
Xe = number of positive wells in column a+3

30
Example 6: Optimal seeding density for CEF cells in serum free medium and
optimal-amount of MVA for infection of CEF cells
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Experiments were carried out to determine the best level of viral moculatlon
and length of the infection for the maximum production of MVA from CEF cells
cultured in a serum-free process. CEF cells were seeded at a density of
10 7.5x107 cells/850cm? in medium according to the present invention. At day 4
after seeding, cells were infected with different amounts of MVA in the range of
0.05 t0 1.0 TCIDsg/cell of MVA. Best results were obtained with 0.1

TCIDgg/cell of MVA.

15 Example 7: Optimal pH of serum free medium for culturing and infection with
MVA

MVA and other poxvirus infections are sensitive pH betow 7.0. Poxviruses are
not stable at acid pH and it is recommended that purified poxviruses are

20 stored in a buffered solution above pH 7.0 to ensure stability and virai integrity
upon storage as a Iiiquid viral preparation. Experiments were carried out to
determine the effect on virus yield when carrying out infection at different
starting pH. Roller-bottles were seeded with CEF cells in the usually way in
serum free medium comprising 10ng/ml EGF plus AmM L-Glutamine and

5 cultured for 4 days. Cells were infected with MVA at 0.1 TCIDgp/cell in serum
free medium comprising 10 ng/ml EGF plus L-Glutamine and 1mM Asparagine
at different pH's ranging from 6.5 10 S.0. At 72 hours post infection, the pH of
the medium was measured and viral yields were determined by titrating cell
extracts in the usual manner. The results are presented in the following table,

50 which shows the eifect of initial pH of the medium at the stari of the infection

on virus yield.
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For the infections carried out in serum free medium comprising 10 ng/ml EGF
5  supplemented with L-Glutamine and Asparagine, the viral production was
relatively constant with a starting pH from 7.0 1o &, 5 but viral productions
were low at starting pH of 6.5 and 9.0. Best yield was obtained at starting pH
7.0. Commercially available standard serum free media usually have a pH of

7.4. Therefore adjusting the pH of the serum free medium to 7.0 can heip to
10 improve virus yield.

Example 8: Effect of added Asparagine to the serum free medium

15 Preliminary experiments have revealed that the amount of asparagine may be
limiting during the cultivation of CEF cells and the infection of CEF cells with
MVA. To overcome the depletion of Asparagine in the serum free media during
the cul‘curmg and infection process, extra Asparagine was added to the
medium as a supplement before infecting CEF cells. To determine the optimal

20 amount of Asparagine to supplement the medium with, roller-bottles were
seeded with CEF cells (7.5x107 cels/850cm3) in serum free medium
comprising 10 ng/ml EGF plus 4mM L-Glutamine. Four days after seeding cells
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hours post infection and viral titres were determined. The results are shown in
5 the following table that shows the oroduction of MVA from CEF cells
supplemented with different levels of Asparagine for the infection stage. The
titres represent the averages of 3 roller-bottles per Asparagine

supplementation.

Supplement Viral titres after 72 hours
Asparagine infection
[TCiDso/mi]
0.0 mM 1.8 X 108
0.5 mM 1.3X 108
1.0 mM 6.8 X 108
1.5 mM 1.0 X 108

10

The results demonstrate that supplementing the serum free medium -
comprisihg 10 ng/ml EGF medium with Asparagine could improve viral

production and that supplementation to 1mM for the infection process was

15 optimal.
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2. Method according to claim 1, wherein the primary avian cells are Chicken
Embryo Fibroblasts (CEF).

10 3. Method according to anyone of claims 1 to 2, wherein the growth factor is
an epidermal growth factor (EGF), in particular recombinant-human EGF

4. Method according to claim 3, wherein the concentration of EGF is in a range
of 5 to 20 ng/m! medium.

15
3. Method according to anyone of claims 1 to 2, wherem the attachment factor
is fibronectin.

6. Method according to claim 5, wherein the concentration of fibronectin is in
20 therangeoflto 10 ug/cm'2 surface of the cell culture vessel

7. Method according to anyone of claims 1 to 2, wherein the medium
comprises two or more factors selected from growth factors and attachment
factors.

257
8. Method according to claim 7, wherein the medium comprises EGF and
fibronectin in concentration ranges as defined in claims 4 and 6.

9. Method accerding to anyone of claims 1 to 8, wherein the medium further
30 comprises one or more additives selected from microbial extract, plant extract

and extract from a non mammalian animal-
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or yeastolate ultrafiltrate.

11. Method according to claim 9, wherein the plant extract is rice extract of

5 soja extract.

12 Method according to claim 9, wherein the extract from non-mammalian

animal is fish extract.

1o 13. Method for the amplification of a virus comprising the following steps:
(M cultivation of primary avian celis according to a method as

defined in anyone of claims 1 to 12

(i1) infection of the primary avian cells with the virus
an; cultivation of the infected cells in serum free medium untii
15 _ progeny virus is produced,

wherein the primary avian cells are cells allowing the productive replication of
the virus.

14. Method according to claim 13, wherein the primary avian cells are chicken
o0 embryo fibroblasts (CEF).

15. Method according to anyone of claims 13 to 14, wherein the virus is
selected from mumps virus, measles virus, rabies virus, Japanese encephalitis
virus, yellow fever virus, influenza virus and poxvirus.

25

16. Method according to claim 15, wherein the poxvirus is an orthopoxvirus.
17. Method according to claim 16, wherein the orthopoxvirus is a Vaccinia
virus.

30 |

18. Method according to claim 17, wherein the Vaccinia virus is Modified

Vaccinia virus Ankara,
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15 anyone of claims 13 to 21.

24. Poxvirus according to claim 22 or composition according o claim 23 as a
medicament or vaccine.

20 25. Use of a poxvirus according to claim 22 or a composition according to

claim 23 for the manufacture of a vaccine.

26. Method for treatment or vaccination of an animal, including a human, in
need thereof, comprising the administration of a poxvirus as defined in claim
25 22 or a composition as defined in claim 23 to the animal or human.




