;89:;e3efnffgli|inbnTf nwl8 JUN 2004 Altered Strain of the Mdified Vaccinia
“Virus Ankara (MVA) The present invention relates to new s‘l 8ailipl 2804t he

‘Modi fi.ed Vaccinia virus Ankara (MVA) that have a strongly reduced virul ence
for nost manmmal s, 5 especially humans, but nevertheless grows in cells of a
continuous cell line approved for the production of a therapeutic agent
such as a vaccine. The invention also relates to a nethod for producing

sai d adapted,WA strains. The MVA can be used e.g. for parenteral

i muni zat | onAlpged Siain of the Medifiec Vaccinke Virusi Arkara (WAA) i vat ed form as
an adjuvant or as a regulator io of the unspecrfic conponents of the immune
system Background of the invention Is An organismis constantly chal |l enged
i cy infecti oWheagestnt invisatiBATERIES )0 ek $88ind P fHe RlodiRIPYakERia Wgs

i mmune system prevents the organismfrom pernmanent infection caused by

t hese agent SABEa'Eﬂwathaidla\@laaﬁidJ@ly reduced rvinfendeefy otk cnaousaisgent s

d t oxi : | d db h The i t be di yi ded
"o a Speei Precela HitaRisebi heWSahdBRe drfindairls.o parrd Do rslcl y
cross |inkedliné tapprevesd st the GroBlEiéh r&@ﬂ@ﬁp@uﬁ%ﬁén?ﬁ‘uémdha\;&ﬁ.ense

against a wde variety of foreign substances al ectious agents., In-

contrast, théhegjaventian aian nelatess jors methodaforepradiucing saichgadsmied, MMhen

t he organis IS.C ith a substance for the first, tine. However,

the speci t1 coraRaniity MR 8en b Usa b g i) erentiral irokplztioh 6 2 B e

response I's sPeRNri thd étiveer intitivatedl i a8 Urvhdbnt bl & RYilat om 2

specific infection is protected against this specifi’c 1nfection t still

susceptiPbl e Pbihetinepedific components of e immunegsysdeml., a second i nfection

with the sane or a very simlar infectious agent causes nuch m | der

synptons or no synptons at all. The imunity 30 persists for a long tine,

in some cases even lifelong. This i mmunoi ogi cal nmenory is used for

vacci nation, where the organismis challenged with a harnl ess or

i nacti vat ed Backgosundhef the imeindion agent to i nduce a specific 9 8 JUN

2p04 2 imunity. Sometines adjuvants are incorporated into vaccines to

enhance the specific i nmune response. Mich of the know edge about

i nfectijgus dj e&Rhis j ' ' t L ef. Of aﬁ%ﬂ poX.

The di sease Jlt\fsi causlesc'iﬁgg !t: e \%ggy(ﬁh?uépggg,B%qmgggoéé%ﬂg IE;ke':_sr)u?s 0 é

Ot hopox Vi'r vigeses, Nemgi wr tparasites.uihes iragninepraysterh aptévents disal | argiaoiemwi t h

COWPOX was iH,itiated resultint? in the i ni zati on a%g{i nst smal | pox. Later
I

i mruni zat i on'"REL PEEPRBPRE TGFUEN cRused oy Hrese iagests by fecdestrysiionggnd,
many of the § Nl K ' MR e X b
usi %g vacci ngslt“?gf\é t{,‘&hﬁ]ﬂt@gg%?ﬂég{ “\Slllﬁégbﬂﬁg%%?rnly rﬂs)?ri%l rI?]%(‘:)x vaccl Hgg?éodn%% t hy
thi s Vacci ni themr Tke iresuineesysierasambal diyided iaty asmedfivmphdcat uaspgcificch as

postvacggi nal _encephal jtis eneralized Vaccinia or ntact infection. is A
hew vacli ne PRAEINGUGhBRthHRRE Fre slosabiniross Nked. vkle HBsesdlied MiPURRt on

Mayr. The po s‘b"{‘ﬁ\%' n [ : ' ifl 3G N ;
Ankara (MWA) ?éand vv'gséﬁég%§f %’ﬁ'%ﬁ‘gﬁ%‘?}‘? fe‘era %g%%:é?gﬁ%né 3‘5@??@@ Egpn%ﬁoz)%lgﬁi n
about 150 OOsubstaccest iaods infiectious ageatsig imnyonsteagt] | that ispesificeliniradneo t he

vacci nation. Even children w ﬁ h i mmunol ogi ¢ deficiencies did zg not show

serious si de'SSPONSEs s fpigelhaltena lag phase wiemuthe: peapnis. ie1@llesgedr t he
origi nal vacgs i - 57 I .G

{1 brob ast ooy SBSEEE Koy heffirsf iie! HAPRTAY B sPaGRbaifuEr deshonse
chem cab andisphighiycefficiamr The erpesificcimmiiNé regponse drnsspbrisiblecidrahe iectght |
si x del etiong in t,h%\r ?{ﬁlérre and is highly attenuated for zs mapmal i an
cells, i.e. Aapidialiwho secqvers &9m eégspraiiic infectian i pretested agsanst ¢l es

depost ted: at Tiherens mEol At ol LlisLep K et L BRIy RRel Y v
UK) under degesetadry sboond/ irsfé0Ray tith the dhweevaica iveat siatilardinfactiousnagemiox

was highly successful. In.é979, the World Health Organization decl ared the
eradi cati on SRUSSRITHER . MAAEHYMRIOMS ¢ A N0 symptoms_ atoglh dhgggamunity
vacci nagi on k| diSG i d | r-d.Qr; nd
rrenbergbof tgéér&gélbne r?'lgiroc st"g"Té glg%ghiyounsiggse%grnemyéc 'nﬁ%d&%?ﬁﬁ{gﬁ%ﬂ

er adi cat i on memoy isposed tforevacaomiomanheratteeonfarpom isnthalieraged with Bunans
was renoved., However, sone. non- human xvjruses have redyced host _ .. -
Spect 110l ty NEITAESS, by SEEEToe AR QB OGRS AHOThE? dayes ahsPrGLie
(e.g. for cowpox the cow), but also in other animals, (e.g. rats and cats).
Humans can be infected by this route as well. Since parts of the popul ation
are no | onger immune agai nst small pox, orthopox infections of io animal
speci es can be dangerous for them Donestic aninmals are the main source of
infection for humans, Accordingly, the vaccination of donestic animals
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produced in chicken enbryo fibroblasts. It is therefore diff§ |Mtgg¢£
standardi ze and validate the cell culture systemto guarantee a tantly
2s high quality of the MVA produced. Furthernore, contam nation of the cell
culture system by mcroorgani sns or viruses already present in the

i ncubat ed eggs can not be conpletely excluded. Wen the MJAis grown in

vi rus-contam nated cells, the MVA may reconbine with the contam nati ng

virus. Thereby @ Wil W ; i.ctabl e characieristics may, be so
generated. For the product on %?%#g&%f%ggiﬂﬁgqrgp@gegdg{oevggplge§Ltg nee
cul ture, prinar$hespseificridanyneregpensenbryo fibrobl asts are al so not

hi ghly suitable. !'n addition, the purification and concentration of MJA by
ultra 1 ~,~P.I 2~~4 4 gradient centrifugation wuld, be advantageous.

Ho , h ik Cat ¢ i i fifi WA i | tivated, g

o condary chichy G krifledie *dbbu RS, dscited (ARG mbmiions

patients have deoririboézt aayl&’:HQistoﬁgmampbx_c%gk@geggg',g gé@égaarbg t@é’ﬁ'&Q
a

the in vitro conditions of s the cultivation strongly reduce th | ergéeni c

potential, a ha¥5i% dMEMbEr e Hiecgeaus tofoRrtbapox dirusesc dverrlt tvy exurided.

I n concl usi on, t A nly be efficgientl own i n

primary gr I"seco% Eq gﬁoc[ﬂﬂ@i%?gﬁ?%%msbm §gw O¥ 2P #&ﬁ%?%%r%éaftm ‘t"lb the

di sadvant ages, homemézationn aghinsttdimalifBodl 48 iFRNEni2RAbA C%isoeeﬁf)rﬁ@& N
a

i n humans has been shown by its | arge-scal e application as acci ne.

Obj ect of the i areRia virys. Indhgreasly) 1950tmany ofrtbecintustriatined ocodntries
provi de cagditi : i f _honmpgeneous .vi L us rticles of the
MA Addi t ona 1 589 Sifinafy ?F?g‘ﬁ’ié §ﬁ‘&!¥’8¥2‘?¥ B%“Qn"%%%?a% Wity Vecaeia Wirus.
production of tHewér, Detilibes Oessvindtidronwith fifls| NYS&&LARN ¢fud © r%%&'lt@ﬂe
the foregoing and other objects, the present invention provides an ‘
strain thaf is @ecAfeMRNGIN gedesncamplicationspfsushcastposteascinal bntéphalitiai d
cell liine being - 1. roducfiion of a therapeutic agent. 25
Accordi ng to th%é"g%géﬁﬁ\}la%\r?ﬁﬁl%&%og ’q#ﬁgt'qu'r st time an efficient and

| ar gescal e production of MVA is possible. Since cells of a continuous cell

| i ne are honogeneous and their characteristics are stable the MJA harvested
from t hesdScel | AneMeyaceing) that does gwishow thase tomipligaiorsiivasideveloped by

h teristi wth i sk_of . t amj nat i .b j Cr. ism
o tan be cont rAMO MR "B eok Vackint cBhsiffi crheppep i Mlodseeh acsins
of the chicken ¥iggs - Aakarko WAV Cihs i vidbd NthrMMArSiterdll “4EBINGHBRY S

~~~ 2004 S fibroblasts - can be excluded. The h%{l ng of a pernanen?aé:isltl
line i s conveni ¥nalipex in pbouhilghl §08 vacaibrtonowithodtisausial amptomaticationsn

S tel Te of o rataRb B JdidReR e crilfe Wit BuRtioh ot dRistkee st
a vaccine2oit hast SI068 Saridid %iﬂ@'é!ﬁééié‘.“thEhWAt%F:\’Uﬁtas 2 ﬁtgg nﬁt?cgﬁon and

manmal i an cell |ine such as the Vero cell |ine sti uce
virulence for Haleeliornptithe edgingt vacoialvirusAgkact afiths75 prwsabges in chicken

dingly, i< hi ghl d. .. in i
Cynt nest sed’ butSURH, ey Qs SHRS Sate. o 4 MUR s Teflected tacbiotogtgal. n
a virtually el igtiemicat SR CPRRASHS LRBTAARMRICEY WA PSS o GeliiodChpiIdL M ©

the present invention is also highly e as a vaccine and
for a wide randéeightmsbradeletionsoinii thgl ygendmeMWands ies pighipl biteapatdd: afdre

i h i pel.d. is,F , .hod )b MWA i
wccording2to ¢ nEAprbgldn ool HAENG: pbtRdS Shebrzeg s \rnally no viral
embodi ment of - t@wtitlRseatd Prodedd. ST Modified Vdddhd Ralis! ﬁpﬁgﬁ'wﬂ}ég_g{o{;}%? mi

production of a therapeutic substance, are Infected wth
Preferably a hiRjKo ypwas wdepositedf at theoEurditan Coliectiorhi gfhCelimeiitats

viruses per cel/k ed_far thi,s infection. Then, he viruses are

har vest ed and fﬁ%‘ﬁ@& 5@"38%”’\”@&55 Sle emoqﬂ;oﬁéﬁé. éﬁg‘ﬁé‘éﬁ% with the newy
produced viruses. Said process is repeated (serial passaging) until the MA
is adapted to said cell.line. Adaptation is reached, when 72h post

i nf ect i on30 t he \he vaceination iagainst isewdipox-was hithly kdccessftie 107 91 Gie World
99-fold, nore Ry |y 10Q- t 06-.fol d nd,nost preferably nmore than 2s -
T - to’ 107 -1 olNEL Fladuieatomsthclaed ffertradivationy ot aralpegs AceRedingly, the
adaptation is reached after a |limted nunber of passages. "Adapted for
growi ng" neans that the anmpbunt of virus produced froman infection (Qutput)
is increased conpared to the anmount of virus originally so used to infect
the cells (Input). In this case the Qutputilnput ratio is greater than 1.

~ 0 ~~~ 200 6 "Derivative" of the NNA deposited at ECACC, Salisbury, UK
under the depository nunber 99101431 and/or provisional accession nunber
01021411 means an NI 1/A which is adapted for growing in Vero cells at a
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so "Suppressor of the immune systenf neans any substance ;ﬁ&e of

reduci ng or inhibiting an i nmune response. - ~ 6 Jtl ~ 203% 4804 i zer of
t he i mmune systent neans any substance capabl e of keeping the inmmune
-response on a constant |evel. The inventors provide two preferred WA
strains that are adapted to an s African green nonkey cell line, called
Vero cell line (ATCC No. CCL-81). The MVA strain, which was passaged

100-tinmes in _Vero cells,.was cghclﬁed "Ver g- WA" and deposited at the European
Gol | ection of 385 Yae&ingtipn of chidiesiyas dispontinged anrchesin abpratery vorbers.
i3

The WA straighg | r I MWA- 200"
and deposited a?ﬁiégfb%%éﬂlﬁ%?Zl?\%%lrfg\??%?gﬁgﬁﬂgcg%@ﬁﬁ %%k%ﬁgg?'xgﬁ%&lﬂl. The
MVA obt ai ned ‘as descri bed above is further anplified by cultivating the
cells of the\@ﬂg{ oved cel| tinpe under suitable conditions, infecting cells

with the WA heptrdicatinn ehemalipax. the predosmingpbeaved afypaxdinedtion in

Hence, t IS fi gl y i e i £l e - e. '
Sur pri sirsﬁgl y,h%er%ams%f r%wg’%érjfvewgﬁ&(s}o%énﬁot R@'ﬁ%\%":‘%ﬁfr Eg)é\g@.{s%%r ﬁ%e in

cel|'s other réducedeheost apksifisitghi.asthaynequse ikfekiings ridﬂQirﬂW'ﬁrﬂQhéih,‘leﬂEBt 2 or
HeLA. In ano%’gg{ IGerr‘oodi ment of the invention, the MVA contains at [east” one

zo heterol og &8 4Pk cawpgx dbgueale butealse inusther canimalsséageriats g i s
t t |1 i i .oibref | Ve, o2l
o nau o o el RIS 5 RS A B A, 0l

encodi ng an ipopufstionngredhotlehger dnehuris tagairkft arlipoxe affbipdy idfautiongi 6f

i'mmuni zi ng agajinst nmal aria, rabies andlor hepatitis. The expression of zs
~sai d hel®r ol 555038/ sperias cani be sdapgsrousi orp r Rengesiivd@nimpls are the

MvA own' pr omiichn Spafte Pof EPegh Cid, Pitdhab AhbRinal e kAR 8f nc”
het er ol ogous doutdsticcafirhglss agHIRBE rirbpoRsRusSS igbf ﬁ\diéhéﬁrng' IipeRanEs.] no

deletion site in the M\/Aﬁgenoma {di scl osed in PCTI EP96/ 02926). 30 The
reconbi nant RFAI0E, theMAMmanke of sigtificancerase vectaidpepenadhearapyqiiente

2008 8 or horarsios iRt AU sEhiefied B B4R OSl Wlalt PO AR Sxpresssa

het er ol pgous nucl ei ¢ acid sequence into a target cell may be used to
produce heterol ogous nucleic acids, peptides and/or pol ypeptides and/or
prot ei ns enc 5@ A Hpgasinmicudeprasiugtivn of dhenbWA, realli culfuremhiof peotesy or

conprises the.j Ct | 5 ost,. cell with the,r nbi nant. WRB... . ]
cul tivation %F b?'ﬁf?&n%&?%’& er@%&oc@r %ﬂﬁﬁiﬁrar&ﬂ‘? _i%&?&f &ggo%ﬁﬁlg\ed
optional |y i foh tmﬁdke?ﬂ@? B @Bf if8TRBLLAlkd it 1RSI 19edaps/ Sinde" eb8sNare
produced by said host cell. Furthernore, the introduction of a honol ogous
or of a het efBPisgirRA tpoa hivlogiced vasiabiily.athe cells fabtainad vior the erll sulitiee abl y
in vivo,gene r . FOF .0 vitr X Wi VO t her, r.espegt.iyvely,
I VLVORESNE SYRBH e FRRE, ol Rafl el 46 ST S BAORRY, SRS e
- reconbi nant  Wbrgd fibfobiladt MtueE tofteh Qtﬁélﬁ;éi!WFés Qugh dd'ephbial ¢dlscataken
from For in_vivo gene therapy, the reconbinant WA is directly

adni ni st er ed feid héhis watiatieni whl thes aedldy alsec| iesully ihevariation lofdyiruses a

f d i f the i i on, th i
Pt gen or - a GHEEGE At SBkeDe SHAYD' fintpblaSfy t ol dnbtelets " OFRUE X an
anti geni c degRintifdre Ah@VRHaR B BaN fc@EﬁiéJ@j&ét@}n W@gﬁ%ﬁﬁ@@ & cé‘l'?étﬁﬁﬁ%o

virus, Influenza virus, hepatitis, or a human’ | nmuno cl ency virus.

Si nce tHe MVAigit goalitingf the (A producednf ughernsonep rdasitaninations tdf | thehcghl y
att enuat ed, A.ls. ldeal t.o inmmuni.ze a W de range of mamal s, i.ncludi ng
hunans. ancégpﬁ'tl%g sﬁ’ﬁi%’@nﬁayi AVEMPIRETES oVt a%‘& rﬂare(?%ﬂfpr’Psitﬁ‘a t he
WA for the inoubatddieggs ¢in Aot bel cBthABIeIPExB0E%d] WHSHIHROMYAZE G in

agai nst pox infections, preferably orthopox infections. The vaccine may
cont ai n i n adiusicontamingiad\eelisortbedvVivinay aegombine witl thascamtaminatingt i c,

a preservati abi Lixzerl . The vacecine | S eci,al | |.Lcab in
the veteri na\?/@u?'iot?%,e%&.% M“@tnen?wq?%r%%cgﬁsﬂ?%n'hﬂi?éte?g%ﬁp’%swa&??ﬁopox
infectizns sgeherftedaForabgiprsduciiin BPXhe ViIrtS RORBIGS tscle 96td SMRpehston
canmel s agai nst camel pox. The imuni zation is preferably perforned

par ent er al | y cultuiie, primary onseenHasy iohitkenzempnes fiewblasts aie #1390 gehihighly

) avant - an SRS Agalibrr e pGRRRRNTE At EpeliitelinRoaf MBI e

manner causing a stronger specific i mmune reaction against the antigenic
determ nant of the vaccine. 5 According to another enbodi nent of the
invention, the MVA is used as an adjuvant, to co-stinulate the inmmune
response agai nst the antigenic determ nant of a vaccine. In this case it is
preferred that the MVA is inactivated. The inactivation of the WA may be

Y o - ~ . 1 o o - e



agai nst this disease. In case of an infection, the inmmune, %hg nervous, the
hornonal and the is vascular system of an individual work ’55 o] Hwyzﬂﬁéget her .
These interactions can be regul ated by el enments of the unspecific i mune
systeme. g. cytokines such as interferons and interleukins. Pox viruses can
i nfluence the regulation of the inmmune systgm (Swiss Vet 11199, 13-17).
Hence, in a further enbodi nent of the invention, the MVA and preferably the

cotul ar  andnusp AR PR b kot mayeyarranshspenisation
Preferably the W\Wifficaitughen /AR l@!(ﬂlt%%@bﬂr%r\im’gf}é ?f @egé{ﬁ;é%&;{;ll{\igﬁén %}gﬁr@%

i Mune system a]pe | i mnated and the body's enc
activated, stabl®f @ftarﬂﬁéﬂy,saﬁplmeeéngmbelefefr gidtients hﬁaWMéﬁe%@ﬁ

as a zs_bioregu | D& f viral infecti e.q. wth herpes,
hepatitis B or éﬁé/@hés?g@ﬁgggggk%? e@%?k’rﬁi"&e‘i’-r{gw the, fryiviengenditionhsroft o
support tutior tther epitivafibe SthdRYred st.abi li.ze the i e
systemin a situation of i ncreeglgd sb@gegfel ﬁ%??%ﬁggg?’géﬁﬂ#h@eﬁgﬁgué}u@ﬁ
as in the case ¥fCrgrrieastion can nudeacampletdlyessatadad: and/ or preferably the
i nacti vated MJIA so can be applied systemcally e.g. intramuscularly and/or

| ocally e.g. through nucous nenbranes and/or skin. 18 J~"?0Qi0 In

concl usi on, thdnm@%ﬂ&iohp\tﬁmﬁé)an@rﬁg,i,@qﬁem%@bﬁ& Bgﬁ%mgﬁwg &S{\?er'al

be used for the sane applications as the W T He
probl ens causedP'BY2bh €T dfsontirnatdhickent entteryoi filbkobiasts MéAubingC i GBRLEYSEY ©
fibroblastg. 5 @WM 8% t.he inventi ﬁn ,‘{he invention inter alia conprises
the fol l ow ng, arone oroth EBMBISIaPRdhe athenhard ithe save anplisation ofitheMAr a
t' WA) adapt ed ihdurgsahas Heercshd i id li:ddne. said cell- .
"line being approved for the pr oﬂtcvt???r\f '?ﬁ @B%r#rg‘ge;%&ﬁﬁé&a%béﬁaﬂqwmﬁﬁe MVA
as above adapted for growing in cells of a mammalian cell line. is The WA
as above, wher g |l line is approved for the production of a

vacci ne. The Bljgé:@gﬁffvee',m’\m@%‘i n said approved cel( line is a Vero cell

line. The MVA as above) wherein said approved cell line is the Vero cell
line ATCC No. CCL-81. zo The MJA as above, deposited at the European

Col | ectioff of dkis aulahjeds of Shiei prasent Uventiber tdepﬂw;a@r&goﬁ@ﬁoﬁgé?\aéme
and/or a deriv%tr&é'g ﬁog,}er??%i: The WA as above) deposited at the ECACC,
Sal i sbury, UK, HUnder-Pr & "Omedfnequs MsusnPadh of the MVA. Addhitionally, said
derivative t herconfiitiohassHd & b%hV NhRiel St-Onefrggt %OQOUS
nucl eic acid 2s sequence. ~ﬂ2®~ ~§8§?ﬁ8%®%§§r§§8§;@°‘&8 ‘?g‘ﬁ - a
het er ol ogous nucleic acid sequence coding e.g. for a therapeutic protein
andl or an anti i t er i pant ch as a peptide immuni zi ng agai nst

mal aria, hepat ?f%%ﬁ%ﬂﬁﬁsPﬂPﬁBPQiﬂﬁﬂ@wnm A host cell infected by the
above desmyi bed MWA. s A conposition, preferably a pharmaceuti cal
conposition, conprising the . above described MVA and/or the DNA of the

MVA. The phar nd@eaghiews thefregoingoandesther bbjkoihome, pﬁ@é@h@iiﬁ\,éc{h%n rovides
phar maceut i cal ﬁWRSittLO i.s a vaccine. The vaccine describe aboee v
the i mmuni zati 8 & r?i"?/i%?ﬂj '3 AdARted dar grawingcinueelisy of aheontinuoise cethdinene
as above for tBgid BILUKE B i x infection. The vaccine as
above for the immuni zat] gﬁ'"@%@%’?\s’@gg%%@@@ﬁ%éﬁ ﬁ\eéﬁ’?’ét‘ﬁ agepk

agai nst ectronelia infection and/or canels agai nst canel pox infection. is

The phar %ceuti gl@@(})ngqloagti on descri bed above, wherein the WA is an
acti vat or. supﬁ‘ﬁ RENY I o Pregessiinventionsfior the firet tiroef an efficient andslege- A

phar maceut i cal €8PSOVl A Sd a described MVA and/ or the
DNA of the MVA as an adj ﬁ%ﬁ%ﬁ]&%ﬁ%@%i :gi'i e&?ﬁ%o %?i%‘ﬂ"w sekdinge
above descri be@re2bomagensousnandieirreiaracichietiBbliarel stabfe e AR MLy
The phar rraceut{}r&%l gy osihi ﬂ” as_descri bed above for use in gene therapy.

cell lines s also homogeneous with highly predictable
characteristics. Furthermore, the risk of contamination by microorganisms
30 can be controlled and contamination of the MVA preparation by proteins of

the chicken egg - as found when cultivating MVA on chicken embryo



A met hod for introducing a honol ogous and/or heterol ogowinﬁ@@ %E@ acid
'sequence into a target cell conprising infection of the't | with

t he 2s above descri bed MA. ~ 0 JUG 200 12 A nethod for obtaining an MJA
'strain as described above, conprising a) infection of cells of an approved
cell line with a wild-type WA preferabgg t he 1 VNA deposited at ECACC
under depository No. V 94012707, b) harvesting s of the viruses, c¢)
infection of fresh cells of the sanme cell, line with the newy produced

vi ruses, andfiboghifastsat lopn b exehelddt i Tive dfankllingndf @) perhiahetheei i jiss
adapted to. growh .in, cells OLE@&}d cell line. A nmethod for producing vira
particles of CPR¥CRBEL NG &S Rniteble Jor BisstdalrpRIGRLPYat i ng the cell's
of an approved cep line under suitable conditions, infecting said cell line
wi th said MVA, and harvesting the viral particles produced by said cells.
The nethod ain dewefdrteetiembodimentsiiperingehtior;,ehe MVAGs isslabtéd oregroving t he
MVA depaosited at, the ECACC upder depositary No. 99101431 and/or the is MA
deposi t&d at I fellsehamaryealias esfl Inenwhiclt s appeyesuion dhe production ef aa
derivative o of S I &l RSyic: t f r{pdug) el cid
sequence, a gae%)(tﬂﬁ%e ﬁp%&p?&%ﬁd?"ﬁ@%@?%r%@gﬁdn%%igr%ﬁrgi % ?dré}ié%%jl 5‘?\ %f‘ a
host cell w tfartimaliahoel! lthessudhoagl the Marbicenindstli has!4 radudadh vivlildnee

i nfected hos% éell under suitable zo conditions, and, oFtionaIIy, i sol ation

andl or enric maps (a3 alsa far@ widel raper of atheprmmmalsanicesrdnaly.dng

produced by Al . of e ' : i\ng a
phar maceut i cglﬁy%([)%@éiyf&oéﬁu]a (%%E %e%eD@e%mE&eﬂf?{)%kB@%P '\%@ %Q{\gﬁg?@gg e or
di sor dew r espivals purticles stedpiddiiced, Wesultihgt ite saharalgeslimirkgddMdfsdage-

produci ng a vaccine for, the i munization of a living ani mal baody jincluding

a human. UseCB¥sipgsappsifie Henga the MVidvacearding tathe present invenlignds also

suppressor a [ Ll ; 1 fleel as
doser i bed ababity siitde'dscaaBtink G HHRBRR, ahd o ¥ WideJuRbETRr hafiifs T,
of the abOVeAdeenﬁm@?,thMVﬁsis%sbéﬁi%ﬂly’l%\p%bﬁbléfinEﬁ@v@@mrﬂﬂéﬂti bed MVA as
an adjuvant. Use of the above descri bed A as an activator, suppressor

andl or stabilizer of the unspecific i mune system s A nethod for

compri Sing. aBarRnral.of R i 8Bt i A Bl 4P Ffa et Blareyt
effective amnyehtioh i@Rraidye. ACSHEINGEd PRAEARRRMEABDT RNPVEHLIOYcelld HFt hod
for introducing a honol ogous and/ or heterol ogous nucleic acid to sequence

into a targef @l iine #adrissaprrovad dor ithg rraductionaf a dherapeutic tsubsiance,

Suppr essi o Saroed i FONRLYBEMYAL RoAERRN & bl i 30 hom,
body i ncl udi agm),menami?&@hdmwrmmrgéwrﬁe?idmi rRAgEed For Biid aifesfiont TReapove

descri bed pharnmaceutical_ conposition to a 15 living animal_ body including a -
human. 2R et Mgivirgsesearmhaiviegted apd drashc celienefidhe sepun cellding age infacted

anti c d ) ) ) T drrini Steati ¢
Gescr bed wihs O8 ek, JrbREEed PRy SRR RG ) et ERERF A
Modi fied Vacphssaginy) UatiIARKTAAE Rfapted t@salll G Iike.| Adgstatien 9§ réached,
continuous cell I1ne obtainable by a process 20 conprising the follow ng

st eps: i nf ect Whgncalh posgkinfeatien| the vieus 8tergs satdeasted- toP-folk prefarablyi Hr- of a

i mee and opld SRePRy yEnusieRbRO00TIA {0 "t ey mp BiHEEY ridrelfith '

charactagri stifg& t@f‘!(ﬁ'_aiiﬁ?id]'cw&e%@d QRinabaRY td itFRirthus Slifus: tit@§'ﬁ%?éﬂ§b?e&ioﬁlel

foll ow ng exanples w urther illustrate the present invention. !t will,
be wel | undefssteashegyaitena ligdtedsrimber of pasgagast that the provi ded
exanples in ~ 0 ~~~12004 14 no way nay be interpreted in a way that

limts the applicability of the technol ogy provided by the present

invention t o"Ad@siedefopPoRing"sSmesAsPiRt the AABLAL IRl bRRIVAA frenVerm
cells and characterization of said MVA strain 1. Adaptation of the MA to

Vero cel | s tBfesiiorh{Outpunismingreasadeicopwarad| to thepemaumtt ahvirug aigiaally | ed

oao12707 mhase 8 ArSE e REOE L BB I 8 POl GUGRRANE ey dreats
passagi ng of thdre1virus in Vero cells (Table 1). The cell clone ATCC No.

CCL-81 of the stationary Vero cell line (WHO seed stock ECACC No. 88020401)
was



. were conpared

is used in the passage No. 148 to 165 (WHO seed | ot, Nastergégn&wg ki ng
Bank). The cells were propagated in a nmedi um consisting of r Em
(ICN)y, pH 7,4 - 7,6, and 5% of the serum substitute BMS (Biochron.
According to a technique known by people skilled in the art, always the
sane cells of the working bank were seeded by splitting the cells 1:2 to
1: 4. 20 The nedi um cont ai ned approxi mately 250 000 cells per m. The cells

were respectivels a ' bes (2m), R ishes (100m), and

pl astic di shes (?ﬁl@ﬂ%n&?q?%gwyét ﬁse@a*i’%&#%iﬁ%@&,sww&)m ,f unded the
confl uent nonol ajepositotyer nlifmide? %@ﬂoﬁ:ﬁer&ﬁé&?, i um was _.repl aced by
plain Earle's %} hout any additives. 2s For P?]Q\ﬁg% aﬁcgﬁs%fmt hiéumger
wild-type WA a Ul maanss pet Mdwasich e cadafited rfos grewing irf Mer@ 2888985,
are sunmari zed irﬁteTa\phi‘?:hli agg gr.mﬁ'!pe Vero cells were infected by 10 MO
(multiplicity of IRfection) o y\/\m%?’?mﬁa agvAne  grewth rade of e, deposited!
particles per Vestraindlt. carfiesvad sy RhdW L

genetically honosc%i)neous, pl aque-purified wvéﬁég%g'? I%Eggggeaﬁimﬁ{eghf%%
enbryo fi brobl astePasitedestraing ' s KIDS~Im). After 24h, 90% of the Vero
cells of the confluent nonol ayer were destroyed by toxic processes 1~

, ~U~ 2004 is (50%by toxicity, '4Q% by fysis). The mediumplus the cell
dedritus after ﬂﬂ'@mmg“lﬁﬂﬁuhéﬁg@&nofbgslf&] gégcﬂwtaag@}a,%%ﬂg{%%?nc%%

viruses, was harvested and O, 2nl of this mXxture were's
monol ayer of Verd¢ienge 6f the organisml agaiast fdreigr( 2libsizazeaognd ntigrSorganisms.

pr ocedur e’ S ngepe 2 s tigres. After the third passage, no toxic

ef fect was ldgﬁserﬁgd& gﬁ%dn@?%,a Wgﬁ@agaﬁ GaMmeriengopaveiat celi s, (30Rb) as e.g.
characteri zed bWwmphodiis I I Sd rj of 4 t0 6
days post inf ec%hi( og (gﬁi ﬁfah;d (\t)/g}%rg%g!‘r’\& gavﬁr‘%ﬁsﬁmtgebﬁoﬁsdeﬂg' a"%%@Pmeah

was concl uded t P&t ca@ppising fpapdidesnand proteivAsiith \d (BlﬁibloHﬁesDaé'or%Egéﬁéﬂt
al t hough very i\?\gct.tgtsd tl)é'k'After the fifth i o passage, a typi cal E was
observed which was Orﬁ%\%e @9t er 4 to 5 days p.inf. The virus titer
increased from10'' K1D5/m after the third passage to 104" KIDS/m after
the fifth assag_e. Hence, the virus anplified nore efficiently in Vero
- cells. (n the pd¥Salpren Némnune tesponsebribeteb&PEie TcBE6RVEF tHB' fnlithe

nore early and Eg&\?&rﬁﬁ {i tTer Jncr e[%ged‘ with every is passage. At passage
No. 11, a plated SR APreign RpsaneHGrnicragiganismy leptersf therorgiaaism.
passages the ad@&dmdry ti t cel |l g jeved. |.a the

7 flo NG, B0 B | VIR AR XD Spesle, 3 an

foll owing 30 additi on_al' passages, the result p
same and hi ghl yUnepedifiackscton HitholgR isthoareatioselly cAsls Ankad - TRELrdldecific
~cells were affeﬁb&dm%fter t hr ee \%I%&/s p.. inf. At that tinme, 20% zo of "'the
Vero cells were = [PSRRNSSH I3 Ferdedsas tharinwnediate cdefence mgainst, atwide
virus titen wasyaf @,kgpgﬁ adon I : r fift eent h._passage,
the viruses were a?ﬁwa)tgsf hat Vg@g?%%e?ﬁé%f?@@% gégﬁgﬁ?sﬂbe.i RCIG, ENERNe 1
MO instead of leppansevsrebasitiracterisbéas & ighl éfficiehticferde mMddhaniém of
fol | ow ng addit* nsl assa es.th g}rov.vth characteristics of the NNA %5
changed only sl %n f%ﬁ?“'%h%ﬁﬁénﬂ y2 PHREOR ptubRiange rwhich derralsed fagainst said
i ncreased and rgasdy Bef .1 Rconcl usi on, the virus
grows reproduci bly _igﬁc_%tga@é?pgﬁém ?@%Sér)rannegrqhiy%‘ngﬂi’?e?q’rsga'éa?‘gb%}?%?h The
characteristic $rReglie pmmingl yespdriser é@trehpohbﬁ){.gom-hmeaghghbﬁ?,—gﬁ qhaf &
Wild-type2 A %?rg‘i'?@%{é a new strain of the MJA was obtaine y the
seri al pas3agi ﬁ@ g Q Ras secpvpsed fiam ey speifigNnectiondisapiotectpd srpajnst
200 in vero celings ¥8e&ifiMMYeROn in futrd €2004 16 The Vero- WA and Vero- WA
20D were cultivated in larger quantities. For storage, the Vero- WA was
concentrat ed by"AstiMator f afydhe oimmuesuspetalat hieahss SmpPOobyBsiahBE able of
| yophi li zed ins%ljal is(.of 2ml, The titer after |yophilization s was t|[| at
| east 108v Kl DIFO¥PKINGL@r PPBBAFING A inarmakesRaisever o- WA 200 was checked
for contam nation and toxicity and stored at +4C. 2. Characterization of
t he bi ol ogi cal properties of the Vero-MWA. to The bi ol ogi cal
char act er B8t i cs'Ssfppréssareod-theAnfnaneaggsteps) m@éiné/eéwﬂéﬁb%%deoaé“egﬁ%?e 280)
it.h the characteristics of the wildtype MVA (Table and
Tabl e 5). Ther 895“3{%0'{ e KRB eSSk | | ed practitioner were
applied. The inventors-showed that neither the host range of the virus was
changed except for the Vero cells, nor the IS virul ence for humans or
animal s was increased. The Vero-MWA is still characterized by the abortive
propagation in non-perm ssive host cells. The principal identity of the
viral particles of the Vero-MWA conpared to the viral particles of the .
El stree strain of the Vaccinia virus was shown by cross 2o reactivity of
anti bodi es rai sed agai nst the Elstree strain. The Elstree strainis a

- o, o TR 7 . ——



(east 119 days. It was al so shown that the antibodies, we?ﬁ 2%
‘neutralize in vitro viral particles of the WA in a pI aque-reduc n test.
In 2s conclusion) the Vero- WA can be used as a vacci ne agai nst Ot hopox
infections in donestic animals and in humans. 0 JUE@ 200 ;s Table 1:
Adaptation of the MVA to Vero cells PassageCel |

cul tureH ghest Resul t Concl usi onvirus titer[l og~o~ml 1toxic efifect2, ORests

ofi theafters ededBl i nd3No _t 0xj 1, ORest s
thepassagesmsﬁéggkée ‘?fuﬁ"'eséBHBH BePEYS 'Eeéﬁﬁys?ﬁé!g?Hb%tﬁnce capable of
t hevi r usPhengasasing tRENAMGHE PEIdRRNES ABSGRAL fdvagSt ypi cal

CPE4, Ol ncr easi ng gl rusproduct?%é]reproduct I onco f"Tl etedafter 4-5
days11CPE7, SLogari t hm cAdapt at i onconpl et edvi russuccessf ul af ter 3 da

sreproducti 42* CPE be s7, 75Repr o r o-

v 1 uscont e UATFEGR RIEVRG, R Srotstir MUA Kiappnat afe adapted to an
begi ns 85 0Re pAfGHDH RS thdWds ESIN 1RGN chiled STSIFPLSH BHECFITTIL N6 00Tilen).3 da
s100- 200* CPE begi nle ORepoduci bl eResul'ts i nafter

24h, vi r usVet bh Vé«atmnrpwblceohweerpaﬁsagednémemmesdmyb(em Cally was\/tolallenlst ead
of 10 MO ar er, the,e eve t h,. passa 0 9 Tabl e
5 Change of%ié'i@\?ruene. HebBSiSh HCBid ERARR54S; cotiegion it el Cutderd

cel I's Passaggaféh t&féleafagi %thgmwsw Thé agvA/ SHidiR- &fér 200

] 11<2, 0232, 0351, 05 4 0846, 51137, 51828, 01927, 752038, 02527, 752927, 753037, 7531

38, 04527, 755035 B IMN@GG@QI!S?WSO@HBMOWAMZ&M OdepQ.SjteLdJl\a12004
OV _dOO0C N

20 4
Q | 8,7 SEE’A?E% ‘F“%’oﬂfov‘%ongl\ﬁ&eésiﬂnl“u"‘%ﬁf@l@(iﬂ 1o Q) VaOwONYV
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The MVA obtained as described above is further amplified by cultivating the
cells of the approved cell ine under suitable conditions, infecting cells with
the MVA and harvesting the viral pariicies produced by said celis. Hence the

15 MVA can-efficiently and easily be amplified in large-scale. Surprisingly, the
MVA of the invention does not show increased virulence in cells other than
Vero cells such as human cell lines including HL, HEP-2 or Hel A.

In another embodiment of the invention, the MVA contains at least one

20 heterologous nucleic acid sequence i.e. a nucleic acid sequence that is not
naturally found in the MVA genome (recombinant MVA). Preferably, the
heterologous nucleic acid sequence is a gene, more preferably a gene
encoding an immunizing protein, and most preferably encoding a protein
immunizing against malaria, rabies and/or hepatitis. The expression of

25 said heterologous nucleic acid sequence is preferably under the
transciptional control of a vaccinia virus promoter, more preferably of an
MVA-own promoter. In a further preferred embodiment of the invention, the
heterologous nucleic acid sequence is inserted at a naturally occurring
deletion site in the MVVA genome {disclosed in PCT/EP96/02926).

30 ,
The recombinant MVA is used for the introduction of a nucleic _acid
sequence into a farget cell, said nucleic acid sequence being homoloéous
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or heterologous to the target cell. The introduction of a heterologous nucleic
acid sequence into a target cell may be used to produce heterologous
nucleic acids, peptides and/for polypeptides and/or proteins encoded by
said nucleic acid sequence in vifro. This method comprises the infection of
a host cell with the recombinant MVA, cultivation of the infected host celi

under suitable conditions, and optionally isolation andfor enrichment of the

peptide and/or protein produced by said host cell.

Furthermore, the introduction of a homologous or of a heterologous
sequence may be applied for in vifro and preferably in vivo gene therapy.
For in vitro and ex vivo gene therapy respectively, cells are isolated from the
individual to be treated, transformed with the recombinant MVA and
reinfroduced into the individual the cells were taken from. For in vivo gene
therapy, the recombinant MVA is directly administered to the living animal
body including the human body. In a preferred embodiment of the invention,
the recombmant MVA expresses an antigen or an antigenic epitope. Most
preferably, sald vector expresses an antigenic determinant from
Plasmodium faiciparum, Mycobacteria, Herpes virus, influenza virus,
hepatitis, or a human immunodeficiency virus.

Since the MVA according to the invention is — surprisingly - still highly
attenuated, the MVA is ideal to immunize a wide range of mammals
including humans. Hence, the present invention also provides a vaccine
comprising the MVA for the immunization of a living animal body including a
human against pox infections, preferably orthopox infections. The vaccine
may contain in addition to the MVA one or more additives such as an
antibiotic, a preservative, or a stabilizer. The vaccine is especially
applicable in the veterinary field, e.g. for the immunization of animals
against orthopox infections such as cats ‘against cat pox, mice against
ectromelia or camels against camelpox. The immunization is preferably
performed parenterally.
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The immunizing effect of an antigenic determinant in a vaccine is often

- enhanced by the addition of a so-called adjuvant. An adjuvant co-stimulates

the immune system in an unspecific manner causing a stronger specific
immune reaction against the antigenic determinant of the vaccine.
According to another embodiment of the invention, the MVA is used as an
adjuvant, to co-stimulate the immune response against the antigenic
determinant of a vaccine. In this case it is preferred that the MVA is
inactivated. The inactivation of the MVA may be petformed e.g. by heat or
chemicals. Preferably; the MVA is inactivated by B-propiolacton. According to
this embodiment of the invention, the inactivated MVA may be added to
vaccines against numerous Infectious diseases to increase the immunity
against this disease.

In case of an infection, the immune, the nervous, the hormonal and the
vascular system of an individual work closely together. These interactions
can be regulated by elements of the unspecific immune system e.g.
cytokines such as interferons and interleukins. Pox vituses can influence
the regulation of the immune system (Swiss Vet 11/99, 13-17). Hence, in 2
further embodiment of the invention, the MVA and preferably the inactivated
MVA is used in mammals including humans to regulate the cellular and
humoral elements of the unspecific (innate) immune system. Preferably the
MVA is used as a bioregulator, wherein dysfunctions of the immune system
are eliminated and the body’s own defence mechanisms are activated,
stabilized and/or -suppressed. Most preferably, the MVA is used as a
bioregulator in case of a viral infection e.g. with herpes, hepatitis BorC

virus, in case of a chronic inflammatory disease and/or to support tumor

‘therapy. The MVA may also be used to stabilize the immune system in a

situation of increased susceptibility against infections such as in the case
of stress or in neonatals. The active and/or preferably the inactivated MVA
can be applied systemically e.g. intramuscularly and/or locally e.g. through

mucous membranes and/or skin.
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Tabl e 4: Reproduction rate in KIDSOm of Vero-MA and the wild-type MA in
different cell culture systems [log~alnl] Celgl culture system Vero- WA

Wl d-type MVA (575. {31. Vero-passage) passage in primary

In conclusion, the present invention provides MVA strains that can in
general be used for the same applications as the wild-type MVA, but
eliminate the problems caused by the amplification of the wild-type MVA in
chickent embryo fibroblasts. ' '

Summary of the invention

The invention inter alja comprises the following, aione or in combination;
10 '

A modified vaccinia virus Ankara (MVA) adapted for growing in cells of ‘a
continuous cell line, said cell line being approved for the production of a
therapeutic substance.

The MVA as above adapted for growing in celis of a mammalian cell line.

15 The MVA as above, wherein the cell line is approved for the production of a
vaccine.

The MVA as above, wherein said approved cell line is a Vero cell line.

The MVA as above, wherein said approved cell line is the Vero celf line
ATCC No. CCL-81.

20 The MVA as above, deposited at the European Collection of Cell Cultures,
Salisbury, UK under depositary No. 99101431 and/or a derivative thereof.

The MVA as above, deposited at the ECACC, Salisbury; UK, under
provisional accession number 01021411 and/or a derivative thereof,

The MVA as above, comprising at least one heterologous nucleic acid
25 sequence. '



chi cken enbryo fibroblasts) ~) Vero {African green8, 04, Qr@rmm/z@ ney
‘cell s)Primary chi ckenq, 58, 5enbryo fibroblasts''2) HL (human lung)3, 02,5 '2)
HEP- 2 (human3, 02, 5epi der noi d carci noma) 7, 2) HeLA (human

. cervix2, 752, 75car ci nomal, 2) BHK (hanst er5, 755, 25ki dney cel I s)"'Z) MDBK
(bovi ne3, 53, 5ki dney cells) ''"2) PK-15 {porcine 3,25 3,5 kidney cells) 1)
Cont i nuous cell Iine derived fromthe ti%sue and species indicated in
brackets. 2) Cell lines obtained fromthe collection of the institute of
medi cal m crOie ddYyyas ralvve compeisingng. heterologe2@0 eldiabhcid Ssegoepaei son

of The wild-type MVA (572, passage in chicken enbryo fjbroplasts (CEF))
ot Ver 6. MARSH GG dor S eRaRaR pialel BT, Aarigenin ORI RO
Ver o- WA 20 ' i j N sV ial j i g0l at e
o Ankara) Gl T e i ahRiid 8BRSt Phal; RePAtly hforrbentelcre! 2t ©
(inverted termnal repeat) Genone size reduced from208:to 178 kb Loss of

15% of the nbhesueellinfeitgtbydhe ahevedegicrineéd §ivBre Loss of the interferon
receptor 4 deletions in the left termnal region Further reduction of the

genone size . vt okine Virus, titer |momune stem Loss. of. % t he
ol ecal ar -web SRIEEERO BISTEraRN ' BroimabalialoRamhRsEPnor SonBlshey 4he o
for IL-1~ Acioveldederipbéd MR p@ioraRbIDNARF HeappAact i vation of (CD4, CD8,
CD25) cytotoxic T-1ynphocytes Acfivafion of NK cells Increased activation

of NK cells Abortive reproduction in mamalian cells (except BNK cells)
Interferon alhe L-pharmaceptical: cooopssikens-Adescibed csbpve. 1odeseirl Ddben

Reducti on of AR ecific . ne system Further narrow ng of the
_host spectr&ﬁ%%&“%ﬂ?@@."éﬁ@%'é%“*ﬁﬁ?‘é‘%feron aandy , !'L-1, 2, 12 CEF:
- 104.S KIDS~Im Vero cells: 109. KIDsa/m Inhanced activity of The

unspeci fic iThaIRacsine iscribed! sbewe forrthkawmmankalfonedsa divithgpanimas body~ ~
~U~ 2004 or BN 33 24 tenSxtihti9l,appticatieaNo.: ~ ,- pCI/EP 0i/02703
10 including a human.

The vaccine as above for the immunization againét an Orthopox infection.

The vaccine as above for the immunization of cats against a cat pox
infection, mice against ectromelia infection and/or camels against

camelpox infection.

15 The pharmaceutical composition described above, wherein the MVA is an
activator, suppressor and/or stabilizer of the unspecific immune system.

A pharmaceutical composition comprising the above described MVA and/or
the DNA of the MVA as an adjuvant.

A pharmaceutical composition comprising the above described
20 recombinant MVA and/or the DNA of the recombinant MVA.

The pharmaceutical composition as described above for use in gene

therapy.

A method for introducing a homologous and/or heterologous nucleic acid
sequence into a target cell comprising infection of the target cell with the
25 above described MVA.
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Thei ndi cati onsnadebel ow el at et ot het ni cnor gani snr ef eaedt oi nt gg i on
onpage 6, 7. 70. Y2, 24, ~e 3, i0, 23. i6, 25 . . B.

D) ENTI Fi CATI ONOFDEPOSL1T Funher deposits are identified on an addi ti onal
sheet Nane of depositary institution ECACC Ggntre for Applied M crobiol ogy
and Research & European Collection of Cell Cultures Address of depository
institution (irsduding postal code and country) Salisbury Wltshire SP4 QIG

Uni t ed Ki ngdom d 05|t AcceSS| unber February 15, 2007

(Provisional) 0%%'%% qe ?\Mﬁ@ﬁﬂ @ssdescribed above, comprising a

(I eavebl anki f noﬁ;ﬁggﬂ@ﬁ:@bb@n & o) n odditio
iy LRGP s R bt AV brdterabl e

sheet In respect of all designate

and to the exteMVA deposited @t BT Cyumdemd ssddiiony (Nisiey 9&b¢2797\’ Bj htah?estmg
desi gnat ed St atg ted thﬁrga sanpl e of the deposi t'ed

t
mi cr oor gani’sm t | Q*'Jr?aﬂé“%ﬁ?a PEHGIhPY irggh aells of dhie sames il fine avith the newly

i ndependent expgfdduded d e t ent tion
g Bre Rul o Do BRI ARaropioRalls® TERRRRT oPB) Sy aCFliRs s is
Australian Reguadapiadmgrwm lnlbeﬂssiﬂslitieﬂiﬁné\ct Sections 22 and 33(3) and

generally simlar provisions nutaiis ntlandis for any other designat ed
State. D. DESI GNATED STATES FOR

VHI CHI NDI ( : ATl ONSARENBPEFA a | desi gnat edSt.at es)
SEPAI 2ATEFt§ 7RNI SHI NGO!:E~DIrO§? ?‘?ﬂ?@hgeé"&%ﬂﬁﬁﬁa? ?faa%‘ (‘J' CFﬁ? ribed MVA,
i ndi cati o€ |i scemphisingy auiltivating thebeolis eof kA absrovad eEdat r

| at er (speafyll~e '@Bem nauweof | heuuGecat i mJSe moNu erﬁo’]‘r@'nDeeynd%ﬁ‘I §i?ﬁ'ab!e

Copy of the 8nafolEHHPNS, theQing S@@p&@"t"fﬁoh‘ﬂfgc%aldl &b@‘.fandehaemsltmg the viral
Tl vssheet wasr ecgip t | appl i cati on Aut hodzedof 5cer

For | nternati ona Bur?gu%?gﬁlea WEQH SR,

Thi ssheet wasr ecei vedbyt hel nt emat i onal Bur eauon: Aut hoti zedofti cer Foan

TCT/ RO 134 (Jul yhemhod as-described abooe, Ahepgianeiid i det lir’fé”ié‘infécféd with the
~t eruati ouaj ap ~ . PCT/EP 01102703

ati! | 3 P6T.
| NDI CATI ONS REEMI\%@ RSE %W@ﬁd@meem@mmpe 99314 R1Aand/or the
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Furt her deposi t <1052 Wt o a eltvivatiod df bnerdfehsse etrains.

Naneof deposi taryinstituti on ECACCCentre for Applied M crobiology and
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20 6. The WA according to claimb5, wherein the heterol{@qpsy %ﬂeei c acid
‘sequénce codes for a therapeutic protein and/or an antigenic rm nant.

7. A host cell infected by an MVA virus according to any of the preceding
claims 1 to 6. 25 8. A conposition, preferably a pharnmaceuti cal

conposition, conprising the MWA and/or the DNA of the MVA according to any
of the preceding clains 1 to 6. 30 9. Thé? conposition according to claim8,
wherein the conposition is a vacci ne. 18 JUN 2004 27 10. The conposition
accor di ng t oUep&ifihe above desciibed MVAtsenvadcize.l i vi ng ani mal body i ncl udi ng
a human. 11. The conposition according to claim9 or 10 for the

i nmuni zati on I n ath i,pfection. 12. The conposition according
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. Oobtaining an Stral'n according to any of the preceding clains 1 to 6,
conprising the steps of: a) infecting cells of a Vero cell line with a

wi | d-type MAmehetiefortihyodiding td qoilodenqs san@er HetEfedS§oud driclslepasit or y
No. V 94012707; 30 b), harvesting the viruses obtained fromthe-cells

i nf ect 48 acceReEa dntex aptasget cplli earsprising infesting dhestasget nell with thel |

opt ronal Iy YT EREMIEA S ER ORR TSN “ara C) until “The virus is
adapted to growh in the cells of the Vero cell line. 18. A nethod for

produci ng viAahethadtfoeltke aefivativh, Midpassassliahd/drostapilization dftReARAAAAENY
claims 1 to 6, conprising the steps of: a) cultivating the cells of a cell

line, in whig¥stemoivivinganigw dodyiaeluding edmreanosalit inetiwd spmprisicgi ng
idcell Ii i id ting the viral ti.cl
oroduced by aamiictafigh ‘oflle e et Wiidmatentica oot o a

sequenae, peptinglenandl bodpaolngply & dunfeIPri sing the steps of a) infecting
a host cell with the reconbi nant WA according to claims 5 or 6; is b)

cul tivating heQiS’Pf ected host cel | under suitable conditions; and, .
optional Iy ) "eEBFLeS ﬁg’aﬁﬂ'ﬁg B SPRAHIS IPAIVRG "aSRENSs RgREsam aptigeris eksiEiantiBnt i de
and/ or pr ot ea Magginechergisiby administratist ofcthé labove described MVA as an adjuvant to a

fiving animal body including a human.A Modified Vaccinia virus Ankara adapted
for growing in cells of a continuous cell line obtainable by a process
20 ~ comprising the following steps:infecting cells of a cell line being approved
for the production of a therapeutic substance, harvesting the viral particles
produced by said cell lines and optionally, repeating the above steps until
the desired growth characteristics of said MVA are obtained in said cells.
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Examples

The following examples will further illustrate the present invention. It will be
well understood by a person skilled in the art that the provided examples in
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di sease or -disorder responsive to said WA 21. The use according to claim
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clains 1 to 6 for producing an activator, suppressor and/or stabilizer of
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For the adaptation of the wild-type MVA a tube culture system was used.
The results of the passages are summarized in Table 1 and 2. The Vero
cells were infected by 10 MOI (multiplicity of infection) of the wild-type MVA,
i.e. in average, 10 viral particles per Vero cell. The wild-type MVA to start with
30 was a genetically homogeneous, plaque-purified MVA after 575 passages
in chicken embryo fibroblasts (titer: 10™"® KIDgy/ml). After 24h, 90% of the
Vero cells of the confluent monolayer were destroyed by toxic processes
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Accordingly, after eleven passages the adaptation of the MVA to Vero cells

was achieved. In the following 30 additional passages, the results were for

all passages the same and highly reproducible: The CPE began already

24h p.inf. and all cells were affected after three days p. inf. At that time, 20%

20 of the Vero cells were rounded and 80% were lysed. After three days p.inf.,

the virus titer was always about 10" KiDso/ml. After the fifteenth passage,

the viruses were always harvested after two to three days p.inf., and only 1

~ MOl instead of 10 MO! were used to infect the cells (Table 2). In the

following additional passages the growth characteristics of the MVA

25 changed only slightly. Remarkably, the optimum virus titer further increased
 and reached 10'® KID./mi at passage 200.

In conclusion, the virus grows reproducibly in an exponential manner in
Vero cells. Said growth characteristic is surprisingly different to the

©.30 characteristics of the wild-type MVA. Accordingly, a new strain of the MVA
was obtained by the serial passaging. Said new strain was called “Vero-
MVA" and after passage 200 in vero celis “Vero-MVA-200".
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10 The biological characteristics of the Vero-MVA (passage 100) and Vero- -
MVA-200 (passage 200) were compared with the characteristics of the wild-
type MVA (Table 3 and Table 5). Thereby, the techniques known by the
skilled practitioner were applied. The inventors showed that neither the
host range of the virus was changed except for the Vero cells, nor the

15 virulence for humans or animals was increased. The Vero-MVA is still
characterized by the abortive propagation in non-permissive host cells.

. The principal identity of the viral particles of the Vero-MVA compared to the

viral particies of the Elstree strain of the Vaccinia virus was shown by cross

20 reactivity of antibodies raised against the Elstree strain. The Elstree strain

is a Vaccinia strain recommended by the WHO for the smallpox vaccination.

The polyclonal hyperimmune serum of rabbits raised agaihst the Elstree

strain was added to the Vero-MVA. 100 KIDg/ml of the Vero MVA were

completely neutralized at a dilution of the serum of 1:512. A twofold diiution

25 of the serum was necessary to neutralize the same amount of Vaccinia

| Elstree strain (1:256). Accordingly, the Vero-MVA can stili be efficiently
neutratized by Vaccinia immune serum.

The Vero-MVA, the Vero-MVA-200 and the wild-type MVA were compared by
30 a number of additional tests as indicated in Table 3, 4 and 5. The inventors
showed that the virulence of Vero-MVA and Vero-MVA-200 for mammals
including humans was not increased compared to the wild-type MVA. It was
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Furthermore, the physical, chemical, and bioclogical characteristics of the
wild-type MVA and the Vero-MVA-200 were compared (Table 5). Whereas
the wild-type MVA growing in chicken embryo fibroblast cell cultures has
three deletions in the left inverted terminal region, the Vero-MVA-200 has

15 four deletions in the left terminal region compared to the genome of the pox
virus as originally isolated in Ankara. Hence, passaging of the wild-fype
MVA in Vero celis resulted in an additional deletion.

.The Vero-MVA was used to immunize domestic animals against Orthopox
20 infections. The serum of the animals was collected and a neuiralization test
was performed. The inventors showed that the animals produced
antibodies in high fiters. The antibody titers were stable over a period of at
least 111 days. It was also shown that the antibodies were able to
neutralize in vifro viral particles of the MVA in a plaque-reduction test. In
25 conclusion, the Vero-MVA can be used as a vaccine against Orthopox
| infections in domestic animals and in humans.
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R& ()-( 10% R& (=Lo41000 R RE () -1 #109RRE () - * Cuvwxr S40 L 10%RE ()-)
| 1004.& ()-=10%F ()-!" 1p% L& ()-< 1p00 1000 1p00! & STOVR0Y 770 "
L 10%.& () -)) ?BKPassages gCefl-oulfuura 094 Highest L! {1 RMs8l() -) L-_}J%})d%g%.b%%
L! 10%.& ()-) L!LdBA& ()-))?BK 1 L! 10PA:8ae diter 'L} 10%.& ()-) L! 0% -
L!'10%.& ()-)dE440 L!10%5 L! 109%.&' () - [loga/ml]
1 toxic effect 2,0 Rests of the
after 24h virus seeded
Blind
3 No foxicity, 1,0 Rests of the passages
moderate virus seeded?
CPE after 4-6
days Begin of the
virus Phenomenon
reproduction | of zones and
cytokine
5 typical CPE 4.0 Increasing virus | production
' reproduction
completed
after 4-5 days
11 CPE , 7.5 Logarithmic Adaptation
completed virus successfiul
after 3 days reproduction -
12-42* CPE begins 7,75 Reproducible Vero-MVA
after 24h, virus
completed reproduction
after 3 days
43-100* | CPE begins 8,0 Repoducible Vero MVA
- | after 24h, virus '
completed reproduction
after 3 days
100-200* | CPE begins 10,0 Repoducible Results in
after 24h, virus Vero-MVA-200
completed reproduction
afier 3 days

* Only 1 MO instead of 10 MO are seeded after the eleventh passage.
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I[: iggﬁg 8%"%*"1%%% ()_ L1 10%.& ()-) L!10%.& ()-))?BK!iJ+4 L!10%.& ()-)
Passage No. Harvested after [days Titef per mi [logse/mi]
p.inf.]
1 y| <2,0
2 3 2,0
3 5 1,0
5 5 4,0
8 4 6,5
11 3 7,5
18 2 8,0
19 2 7,76
20 3 8,0
25 2 7,75
29 2 7,75
30 3 7,75
31 3 8,0
45 2 7.75
51 3 7,75
60 o2 8,0
66 2 7,75
68 2 8,0
75 3 8,0
100 2 8,0
200 2 10,0
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1 100 ) L!10%.& L! 109.& ()-))?BKI ]~ j kardJ+4 L! 5086 Iy
chﬁ&% L'lO%_&8 g(l_llo%&() ) L1 109%.8 ()-) | Jﬂl}’h?ﬂ"fl

LI 10%.& ()-))?BKIrst~dJ+4 L110% L1 LI 10%4& ()-) LI10%& ()-) L!109%& ()-)
L1 1094.& ()-) L1 10%& ()-))?BKli Or4 LI10% L! 1 LI 109%.& ()-) L! 1048 ()-)
L1 109%.& ()-) L!10%& ()-) L!10%& ()-))?BK! yZ; +4 L1 10% LI 10%4.& ()-)0
L110%& ()-) L!10%& ()-) L!10%& ()-)( L!109%& ().-))?BK dE+4 L!10%

0 09 BK!
100 ] w1t 0SS D
i Or4 L! 10% L! 1098 giffgrent cell culture systems [loge/mi]

Cell culture system Vero-MVA Wld—type MVA (575.

(31.Vero-passage) passage in primary
chicken embryo
fibroblasts)

1) Vero (African green 8,0 4.5

monkey kidney cells)

Primary chicken 4,5 8,5

embryo fibroblasts -

%) HL (human lung) 30 2,5

%) HEP-2 (human 3,0 2,5

epidermoid carcinoma)

') HelA (human cervix 2,75 2,75

carcinoma

%) BHK (hamster 575 5,25

kidney celis)

%) MDBK (bovine 35 35

kidney celis)

2 PK-15 (porcine 3,25 3,5

kidney cells)

1) Continuous cell line derived from the tissue and species indicated in
brackets.

2) Cell lines obtained from the collection of the institute of medical
microbiclogy in Munich, Germany.
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(10% & ()-] & "$&eE33 ' $8( (10% & ()-]1& (10 %&() ] && $8( (10%&() 1&
(109 & ()-]& (10% & ()-] &&* +-/ 346eG+3 (10% & () -] & $8( (10% & ()-]&

S1& (10% & ()-]1& $8( (10% & ()-] &68<=2AEeE+3 (109 & () -
"“"?EE?@"'%‘““‘"S%“ ‘1”“‘%8“@"‘% CONIMNE02 fidbnlb In, chicken
%""ibézy Li@ iﬁé&ﬁmf 12@3»@&9 passage (oMeeo() -] &
&,1,%(10%&() ] & $8( (10%&() ] &j nor t yeE+3 (109 & () -

) (109 & ()-1& (1099 & ()-]1& $8(- (10N & ()-1&

)-1&z}hL,3 (109 & ()-1& (109 & ()-]& $8( (109 & () - ]&(10%&() ]&
(10%& =3 (100 & ()-1& $8( (109N & ()-1& (109 &' ()

(10%& (3‘7%@8( (10%&\(\3‘1 dityReMYA 109 & () - (YemhVey20& (10%& ()- ]&

Y -S—1-094-&~ &
(109 T&-$8(= \lU/ oy &8-S —(109%-&

%igzzzggjn%ﬁs;; e A

(109 & (3% “S etdm%f&fm)ﬂ%'&eem%& ()-]& $8(-
(1099 & (POX ¥Irus SHtpin Bp- ]*&W‘I@P@@ (1099 & ()-]1& $8( (109 & ()-]1&

(10% & (Foﬁe(ilio%& ()-1& $8(#ON-3 HI0% % z& ()-& 10%y!z& ()-&
10%q! z&ANka®) 109 % z&Genome sigewetiveed) -  "Fatheruedaction 001 DFHKU| | :

H Y 10%j!z& ()-D Y 1bemoBORiq 17®9kb v 0Z10%émdthé )size to AZ2RBZ % z&' () -
10%U z& ()-& 10%%2z& ()-8UMKZ\]a|[:-3 H 710%! & ()- Y, 10%%2& ()-
hY *wl0%j ! z& ()-s = ' 1080t 85%) of the 10%%2&4&2@6@&%& () D
?rll)l/[ : :&3() " )3\1{03/%8/‘ (/)m(ﬂ@m'%'FJ‘H"re ‘%m?& z{)"p}fﬂéE |’SE I‘Z“'&e@ﬁf IO/fzz& ()-1
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v10% 9% z& ()- "f10% 9% Z&°CP9" " 10986 & () - | y $1 4 011?() l&* )@DXYZ|Y glg(y H
c 10% % c_1Q% 9% z &, ry. % /62& Y. Cl10%, z 7 @
z& ()-z "é:% %@ z‘%(‘ vatiogcqul-g A) z pcrgasedaetivalionntz e () - c

(CD4,CD8, CDZS oxu: T-lymphocytes
Activation of NK cells Increased activation of NK
cells

Abortive reproduction in Further narrowing of the
mammalian cells (except  host spectrum in cell

BHK cells) culture systems
Cytokine Interferon ¢, 1-2, 1.-12 interferon aand y, 1L-1, 2,
12
Virus titer CEF: 10%° KIDgo/ml CEF; 10*° KiDg/ml
Vero cells: 10* K!Dsolml Vero cells; 10 KIDgo/ml
Immune system Reduction of activity of Inhanced activity of the
specific immune system  unspecific immune system
Virulence for low none
humans and

.animals
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O/7 O/, () C]Q/ﬂoﬁz&'

[gpggm s e () - Ranés sdor % 2& 3"—‘“3"“&@9)@6'“?‘& ()= SCTEP 01102703
=T LOT T09T 9% 7 & U-' RE-c—10998z& (I=c—20% % z& () -e—

()-c 10%% z& ()-' Rb nR4' Rb ¢ 10%% z& ()-c 10%% 28 ()-c
()-' Rb ¢ 10Y2WBIZ&TIONS RELATING TO A DEPOSITED MICROORGANISM

(PCT Rule 135is)

A. Theindications madebelow relate tothemicroorganismreferzed toin the description
onpage 6,7, 10,12, 24 Tine 3,10, 23, 16, 25

B. IDENTIFICATIONOFDEPOSIT Furtherdepositsare identified on anadditionaisheet ||

Name ofdepositary institution ECACC

Centre for Applied Micrabiology and Research & European Collection of Cell
Cultures

Address of depositary institution (including postal code and country)
Salisbury

Wilishire 5P4 OJG

United Kingdom

Dateof deposit AccessionNumber
February 15, 2001 (Provisional) 01021411

C. ADDITIONAL INDICATFONS (leave blank ifnot applicable)  ‘Thisinformationis continuedonanadditionalsheet ||

In respect of all designated States to which such action is possible and to the extent that it is legaily
permissuble under the law of the designated State, it is requested that a sample of the deposited
microorganism be made available only by the issue thereof to an independent expert, in accordance with the
relevant patent legislation, e.g., EPC Rule 28(4); UK Patent Rules 1995, Schedule 2, Paragraph 3; Austrafian
Regulation 3.25(3); Danish Patents Act Sections 22 and 33(3) and generally similar provisions mutatis
mutandis for any ofher designated State.

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the ndications are not for ofl designated States)

E. SEPARATE FURNISHING OF INDYCATIONS (leayeblankifnotapplicabie)

The indications listed below will be submitted to the International Bureau later (specy the general nature af the indications e.g., "Accession
Number of Deposit*}

Copy of the final Ceriificate of Deposit

Forreceiving Office useonly ForInternational Bureanuse only
This sheet wasreceived with the intemationa) application D This sheet wasreceived by the International Burean on:

Authorizedofficer  °
CLAUDIAARAGD

Authorizedofficer

Form PCT/RO/134 (July 1992)
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10929 & ()-c 10%9% z& ()-c 10%9% z& ()-dC c  42109OND& () 0000k ()-a
6, 10% &'() 10% & ()-c 10%% z& ()--'Ro |[:: 210% & ()- ,10% & ()-Z f
10% & ()-Z 410% & ()- HA10%i & ()- 410%5& ()-|[:: L10% & ()- L10%@& ()-
L10%@& ()- 910% & ()- 210% & ()- 210%i & ()-|[:: H 10% & ()- s$10%
& S $ 1{HRldn ¥ & afe: ﬁl5$1_0%:l L) o "ELUU/(IFJ an&aﬁﬂm Q%
&'8 v mfmmwé%? v_L' 109 53)’” m&'m v U l?,é}}é%ﬂo?“?qy

/" lo%/l\lv&'() v QUXZ\ Ah|[: YL! 0$10%: & ()-W E']-10% &'() 0! 0* 10%

& ()- [10110% & ()- Nﬂ@&ﬁo&smmbk@%bﬁ»dsim&mﬁﬁf/m & () -
HE10% & ()-"~ $010%i & ()-. HL!N8$10%i & ()- L!0$10%i & ()-W YL! 0$10%:

& ()-W[:: s$940% & ()-_ $V$10% &PEYRG 380! 10% & ()- $10% & ()-" $10%
& ()-~ $10% & ()-~|[NA4IOu 10u 10u  s$510%i & ()- S$510% & ()- $d- 10%
& ()--.s9% 0% & ()-  s$%d0%1 & ()- J[ NAAIQ L-"10WA& ()- . 110WA&K ()-5
L10984 &' (A Brudidib4iommege bl wrclacl QRBe:@ifayismgerddisiyhoyeiifipa v | [ 1 NA4LO | 010% & ()-

, 109846 & () - Oﬂﬁagcloq@/g_&léo_iifﬁ_z%_& flide- ,HAIOM&AJ.W & ()-|[:NA410
- 10984 & ﬁﬂos Y106 & () - =
Rl 010% & % E%II!&I% Rneostt 57 o ()- P E‘\q"’g&”(‘“&ﬁf 'g/(%z\gd@°§é§s{’&‘
R 010% % P&*ﬂ(ﬂ)’dwﬂsﬂﬂrﬂn@&‘@@@%q &- 10%?/' & ()- <BGTX] hi|[:NA410 *10%?/' & ()%-
pl 10984 & K ) - Centre for Applied Micrabiclogy and Research & European Collection of Cell
, Cultures

Address of depositary institution (including postal code and couniry)

Salisbury

Wiltshire SP4 OJG

United Kingdom

Dateof deposit Accession Number

October 14, 1999 99101431

C, ADDTFIONAL INDICATIONS (leave blank if not applicable} Thisinformation is continuved on anad ditional sheet D

In respect of all designated States to which such action is possible and te the extent that it is legally

| permissible under the law of the designated State, it is requested that a sample of the deposited
microorganism be made available only by the issue thereof to an independent expert, in accordance with the
relevant patent legislation, e.g., EPC Rule 28(4); UK Patent Rules 1995, Schedule 2, Paragraph 3; Australian
Regulation 3.25(3); Danish Patents Act Sections 22 and 33(3) and generally similar provisions mutatis
mutandis for any other designated State,

D. PESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not for all designated States)

E. SEPARATEFURNISHING OF INDICATIONS (leave blankifnotapplicable)

The indications listed below will be submitted to the International Bureau later {specifp the general nature of the indications e.g., "Accession
Nurber of Deposit"}

Forreceiving Office use only ForInternetional Bureau use only
E Thissheet wasreceived with the international application D This sheet was received by the International Bureau on:

Authorizedofficer Au&:oﬁzedofﬁéer B T
CLAUDIAARAGO |

Form FCT/RO/134 (July 1992) ’

e

i

—”



pl 10986 & ()- i #1096 & ()-t i #1096 & ()-t i #1096 & ()-tinoquz~|[: NA410
| #10986 & ()- #1096 & ()- 110986& ()- i10% & ()- i10% & ()- i10%

& ()-~|[:NA410 i 110986 & ()- i E*#10W46 & ()- i E*#10% & ()18 JEN:2004 &' () -
X) 10986 & ()- i #1096 & ()-|[: NA410 , 1096 & ()- f 1096& ()- -10946& ()-
L109846 & ()- x910986 & ()- 111096 & ()-RFNA410% 109 109  0#10986 & () -
O#10%86 & ()- O#109868 & ()- O0#10% & ()- \/10984 & () - pe| Z8NA41!

- 109& () - CCKAIME® ()-f 2#!109Bg B& ()-f XWd0wB"& ()- p,109B"& ()- "
109B"& ()- dO'm 10% ()-@ 10% ()-@ 10% ()-@m! 10% ()-@

109 ()-@ (;<|_B)'m 10% ()-@ 10% ()-@mM 10%& ()-@! 10%& ()-@

109& () - @=>SVh\ 2@\ . 1098 { In- : 0! ()
1008 (0 G SRV bl VK byl 1y s o
109&' () - @ chbtiduols Celt e, iosi&in sdid%gll (ipe @ aiVero@ERline- @ 109 () - @
109& (%-@m:A) 10%' ! 10% ()-@ 10%& ()-@ 10% ()-@m 10% ()-@
109%& (J-@K)! 10%& ()-@! 10%& ()-@'m 109%& ()- @

2. The MVA according to claim 1, wherein said cell line is Vero cell line

ATCC No. CCL-81.

3. The MVA according to claim 2, deposited at the European Coliection of
10 Cell Cultures (ECACC), Salisbury, UK under depositary No. 99101431 and/or
a derivative thereof.

4, The MVA according to claim 2, deposited at the European Collection of
Cell Cultures (ECACC), Salisbury, UK under depositary number 01021411

15  and/or a derivative thereof.

5. The MVA according to any of the preceding claims 1 to 4, comprising

at least one heterologous nucleic acid sequence.

20 6. The MVA according to claim 5, wherein the heterologous nucleic acid

sequence codes for a therapeutic protein and/or an antigenic determinant.

7. A host cell infected by an MVA virus according to any of the preceding

claims 1 to 6.

25
8. A composition, preferably a pharmaceutical composition, comprising
the MVA and/or the DNA of the MVA according to any of the preceding claims
110 6.

30 9. The composition according to claim 8, wherein the composition is a

vaccine.




10%' ()-@ 10%& ()-@mK/'! 109 ()-@m 10% ()-@ 10% ()-@ 10%& ()-@m
10%& ()-@ v )10% % ()- L!<10%& ()-Z10K%) 10KWAO0KY% - 109K ()- )
109KY&' ()-z 1 B 109 ()-Z|[:vWUA4 010%%&' ()- Op 10%%& ()8 CTUN 2004
P1O%%& ()-' LS10%%& ()- pfP'10%& ()- i 10%%&' ()-&; G [:vU4
L-*10%9%& ()- i *10%%& ()- 10%9%& ()2# 109%9%& ()-$ L#: 10%%&k ()-# L
109% %' ()-DGAUIR| [: vWA4 #] 10%%' () - O#10%%&' ()- Of 10%9%& ()- @
GCLOY% Y& {0 - Tﬂ@%@?ﬁpdﬁhon bERFAMRYE Elaim RFg theUbhmuniz@IdV V& Iving &Z
10%% ()-& L0 10%% ()-# L-w 10%W & ()-\ L*10%%& () -

0&#10%h 9genimabpody ivgudiog Bohumani 3" 109& () - ~i 3"109%& ()-' | 0109 #& ()-$
*AOYBE ()- *@OWB"& ()-Ar|[:L>0 10 cl09%6%$6& ()- H 10%6P"'6& ()-#
1096$6& ()-' $109%6$6& ()- 109%6$6& ()-s P' 109%6$6& ()-vrw [:L>0 10
#1096. 6& (- Q THé #389h&sition Quccotdifyb s’ @i 9Qor N #a0Iheé Sinfrhugization
#109%6i 6&' () - ) 10%%&3}@;#%2\(8')0 10 H #10%c 6& ()-Q -
#1096! 6& @513'@3 an - #1096#6& ()-Q - & #10%t& ()- !
#1096P6P& ()-Q ~+=YZ| [:-0106%6 ; 61096%$6& ()- 3810%6$6& ()- A3610%& () -
#41096%$6& () - 3810%$6&' 0)- 34P10%6$6& ()-$Z[\ | ob@106%$6 ! #F10%&' () -
v#Folo% ! }&2() THE IQ@Ys@Boilion H0esEIR| to cHim8%s-$& 1(1) forte$arvsSaEaiigRoD 1!
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10

13.  The composition according to claim 8, wherein the MVA is an activator,

suppressor and/or stabilizer of the immune system.

14. A composition, preferably a pharmaceutical composition, comprising
15 the MVA and/or DNA of the MVA according to any of the preceding claims 1

to 6 as an adjuvant.

15. A composition, preferably a pharmaceutical composition, comprising
the recombinant MVA and/or DNA of the recombinant MVA according to claim

20 5 or 6 for use in gene therapy.

16. A method for introducing a homologous and/or heterologous nucleic
acid sequence into a target cell in vitro or ex vivo comprising infection of the
target cell with the MVA and/or DNA of the MVA according to claim 5 or 6.
25
17. A method for obtaining an MVA strain according to any of the
preceding claims 1 to 6, comprising the steps of:
a) infecting cells of a Vero cell line with a wild-type MVA, preferably with
the MVA deposited at ECACC under depository No. V 94012707
30 b) harvesting the viruses obtained from the cells infected according to
step a);
¢) infecting fresh cells of the Vero cell line with the newly produced

viruses harvested according to step b); and, optionally
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18. A method for producing viral particles of the MVA according to any of
5 the preceding claims 1 to 6, comprising the steps of:
a) cultivating the celis of a cell line, in which the MVA replicates under
suitable conditions;
b) infecting said cell line with said MVA, and
¢) harvesting the viral particles produced by said cells.
10
19. A method for producing a nucleic acid sequence, peptide and/or
polypeptide, comprising the steps of
a) infecting a host cell with the recombinant MVA according to claims 5 or
6;
15 b) cultivating the infected host cell under suitable conditions; and,
optionally

¢) isolating and/or enriching the nucleic acid sequence, peptide and/or

protein produced by said host cell.

20 20. Use of the MVA according to any of the preceding claims 1 to 6 for
producing a pharmaceutical composition for the treatment or prevention of a

disease or disorder responsive to said MVA.

21. The use according to claim 20 for producing a vaccine for the

25  immunization of a living animal body including a human.

22. Use of the MVA according to any of the preceding claims 1 to 6 for

producing an activator, suppressor and/or stabilizer of the immune system.

30  23.  Use of the MVA according to any of the preceding claims 1 to 6 for the

manufacture of an adjuvant.
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