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- WD 2004/ 048582 PCT/ EP2003/ 012610 Recombi nant Poxvi rus
conprising at |east two cowpox ATl pronoters The
i nvention concerns reconbi nant poxviruses c b5 2610
WO i H§P2yi ral s genone at |east two express?gﬁhbﬁmmﬂl
cassettes, each conprising the cowpox ATl pronoter or
a derivative thereof and a codi hg sequence, wherein
the expression of the coding sequence is regul ated by
said pronoter or derivatjve thereof. The vir ma qs
Respmbiganh Pexvienn copiprsingat least two coypon utnreﬁFO ers
conposition. to Background of the invention
. Reconbi nant poxviruses are widely used to express
Thé Oiﬁw‘%ﬁ_ﬁﬂoﬁ”&brﬁi@é}ﬁs' PecdRbadRd peRlirgsedtapating in the viral
~reconmi nant poxviruses are currently tested as very Zs
genunei i RGsY avoi mesessionnhssettan, eanmempypmgseie cowpox ATl
agai nst foreign antiﬁggs expressed. fromthe 8oxviﬁus. th
projeetasr or MBsEepyptivar srechAgbxd i ¢RliBE GRAYRRCEpANETein the

- and v [ i SirRe .«
oxie95eMaes B Sufng GERER060 | aeBLEREAC A sk, promoter or
deN@SGId itRefdof UThst vialld Mgt be t iedfubxpr eseasingl &f as part -of a
antigens and proteins. US 5,747,324 discloses a
phamruaediihealtcovapesition. 20 virus strain NYCBH expressi ng
l entivirus genes. EP 0 243 029 discloses a
reconbi nant vaccinia virus strain Wstern Reserve
expressing human phekryird!st 4RI RFenfigl Poxvi ruses
containing NIV genés Tn the viral genone are

- disclosed in US 5,736,368 and US 6, 051, 410. z5 To
i nduce an effective inmune response it is desirable

] to .
- Reesmitésant groxeifliyes arsi mgfelyprisedi 1o gixRiasageneigyAnigens In

. L oh . : . _ ;
i s e R S s R
prc@ﬂ?’siggm Qﬁfe% ®f ifld a9emimancRespbRsE dodi®itt RirBigh antigens
road”and effective immunity against said agent.
exfiussedifrom gie pheviady archoedisst popukar aresavigraviruses on the

different so expression cassettes into t
 onposiger aNdgeatsiaia ITHESS O Hhenake"t SicBs o Boha6i36R and US

6,(?%%,%1\@@@%5%%? Fec\,’@rﬁﬁ.\ﬂh@fti \Pé?:r%rll@ ? {Js?’pgtr%@ﬁ W?ﬁ@; El??fis ﬁ)épresses

Ion Orf a reco nan OXVI I us

HI P4 8851s08n € 35786dihe s US0B, 703200 4{21@382a recombinant Vaccinia
PCT/ EP2003/ 012610 2 the HI V-1 env gene and the

, H V-1
virgagpioaingBNEBH-@xprersieg geebvirgs gsmeshd&P B 8fsi R discloses a
encoded by the.different expkession tes, . .cc
reGRPRATAH BCOIR e Lol B Do dES R el 6F e VABAPRPE human
re’éérbwgs r@s?%ﬂpﬁﬁ\ﬂ%ééﬁcé%iﬁfr%‘*ﬂ‘l\?r%ene'ghﬁi the viral genome
I sadvant age of I's strategy I1s that The activities
arefditdiesel frf €Seht7 30, p6Gnmt @itk ar@b hdtl (. dent i cal

resulting in a different | evel of the proteins
expressed fromthe different expression cassettes. An

T RERE bR R LR PEr s Pl Sl BRodai A L ditlonly 2
siH&gletm%t@ﬂwidmégﬁﬁ%nww%drdaﬂti rrabline trosomsy & to bhe

I sadvantage of 'this strategy is that there is a risk
intlhaed. nstessd, ibts peferrsriat @xpTeey eatrpamad et petawsand

e T RSB ek BRI SRSty
?’ﬁs‘.trz%’ﬁé dég{%ﬂf: ?hlﬂ@,%)!f@igﬂ%'ﬂfe é(&%ﬁtﬁ%@o&’é f&nsdrR¥eberal different

ene at cornprisés three p/.5 pronoters in
exgiré§goantaskedat iosthEsarfie thuviral gengewoifrét; ishiolended to use a

reconbi nati on occurred between t | ogous
PV T ay@amﬁ@éya%@@ﬁwﬁs{] ﬁ:gﬁgg@%ﬁm%fhe
. ¢ ' a0t . .
RO Ll GBI S R B e s o
instability of the viral genonme is not acceptable if
it is intended to use a reconbi nant poxvirus for

vaccination, in particular for the 20 vaccination of
~ humans. WO 2004/ 048582 PCT/ EP2003/ 012610 3
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Ooject of the invention It was the object of the

present invention to provide stable reconbinant
W s harboring at |east two expression

?3@%@%?3@ preferably for genes 5 that are noPCT/EP2003/612610

naturally part of the poxviral genone, wherein it

shoul d be possible to produc% the proteins encoded by
tisailVat eheashetamy gid qun og ' Ssgtles |

simlar anounts. Detail g?ﬁ%np(%f%h%ﬁ}frﬁéé'ﬁﬂ Grihe
Prefetms §nebgied bytihe djé‘ererﬂ:oémmdsmzmtdagg@ﬂt@y iast@rm®hromoters

th I
WEPERBRUT RBlnsElits beSTBim tikobals '@2§m'@£@m§c¢¥¢.é§nosqu@moter
t d
T ey eags of B R ealis IndElie BtyiBet o7 R s Btarig

pmuéer@eanemofegahatamrdmnﬂ@lﬁalcﬂff@f EGE Hthe proteins
deri vati.ve hgereof It was shown by the present

SXRTCSRES MOmIaE Pdiant pxpsessapcasseies o or  nor e
copies of the ATI pronoter are unexpectedly stably; it
was denonstrated that no detectabl e reconbination

Areatmiost abaruidz? &DREMTAN |1 LBBINBIRGRNY Ph€LERmoters in

i dentical ATI pronoter seque

thted:il@fge@nme@resssmws«setmsnlal’rhg HOMYir0E (%Elr‘p?gert]eg%e?e identical.

s vVir genone. Accor
gg%{ﬁ Frd}%f?fﬁ‘{a&ﬂag?l @? iB'Ebb‘é\ﬁtF sy that ’ﬁhwe poRviiskishatn

houl d | d
“ﬁbmf AR EEOR SR RhaPBRGT: S0 86 “Thus, e

hqmmngws/rmttmel phymoitetiSe@ierides $r%’cﬁ’é&f“1{ Magqueg shown by

nShor e% éér nae_and Ent omDpoxVi i nae (see
qyrqreéfl gea bl $9ehl /2 gs 238) thdte secdPublrishenscinia virus
| SBN 0- 78170253. 4
m% gﬁ#}rgge?nd ¥*#§%%§E’Qﬁ‘r‘§ ;hwa@pﬁmﬁtﬁédﬂﬁlﬁere)nt locations
of plag tvlr@llllg@hbmes%oWe%fe?rFé’c%nﬁﬁmtalﬂ%nr(‘fﬁcc%gpééﬂﬁﬁt §0X¥I L US

IS used to express genes
hormrlpgaLA@raumias seqaenceutasulin@ iR banlhed gansh : p¥bilation of

8582 PCT/ EP2003/ 012610 4 belonglng to t
thg?%?ém\ @WWE&@X%W hra &nixeed aoct hogeinad geesmlc population

R e T I M L T
mtamdedﬁohmmavemm&bﬁw@ﬁ%d&%zﬁ%%k %E&‘ﬁ’gtﬂ% Wﬂ?@'a?ﬁg&lgg Jfor the

aV|g?XV|ruses are canarypoxviruses an XVI

vaggin APIENERS. an Ot hopoxvirus i's vaccini a virus.
The vaccinia virus strain that nay be used according
to the present invention may be any vaccinia virus
strain, such as strains Copenhagen, Tenple of Heaven,
Weth, Western Reserve, Elstree, NYCBH and so on.
Particularly preferred is Modified Vaccinia Ankara
(MVA). WA has been generated by 516 serial passages
on Zo chicken enbryo fibroblasts of the Ankara strain
of vaccinia virus (CVA) (for review see Mayr, A,
etal. Infection 3, 6.14 [1975]). As a consequence of
these |ong-term passages the resulting MVA virus
del et ed about. 31 kil obases of its genom c sequence
and, therefore, was described as highly host cel
restricted to avian cells (Myer, H eta(., J. Gen.
Virol. 72, 1031-1038 [1991]). It was 15 shown, in a
variety of animal nodels that the resulting MVA was
significantly avirulent (Mayr, A & Danner, K [1978]
Dev. Biol. Stand. 41:225-34). Additionally, this MWA
strain has been tested in clinical trials as vaccine
to imunize agai nst the human snal | pox di sease (Mayr
etal., Zbl. Bakt. Hyg. I, Abt. Og. B 167, 375-390
[1987], Stickl et al., Dtsch. med. Wschr. 99, zo
2386-2392 [1974]). According to the present invention
any MVA strain may be used. Exanples for MA virus
strains used according to the present invention and
dep03|ted |n conpllance mnth t he reqU|renents of the

. a — o . AN - — e~ o R IR = -
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WO 200-t/ O F8582 PCT/ EP2003/012610 5 allowing to
obtain MVA-BN or a derivative thereof are disclosed in
WO 02/42480. The content of this applicati Qpyhs
WO IRE§fEd in the present application by referenc
In general terns it is preferred to use viruses that
are not harnful for the animal including a human, if
the virus is used to vaccinate or to treat the
ani mal - including & %ﬂ@f thefinhewdos particul arly
safe poxviruses are t di fferent vaccinia virus
strains, such as MVA and avi poxviruses such as
fomApOXV|rus and canarypoxvirus. to In order to
it waoihgaokiopbxali ths @S eSTUK HTEORIH dol PIEVEIS Stab i feepmbinant

porsinuesMetor ezt FRE U REARL 4R e B8, BEbePgbPor genes
thaP%ﬁ B? 2hdr L}J %‘ﬁr%%‘?'ﬂh%aﬁpoOirQP%Eﬁbﬁ@CWh@ﬁemf it should be

rous vir uch cells are known to the person
posskblel sl privdulkte tid proteirveenycqued/ihusaids alpgséstweoifferent
MVA an exanple for this type of cells are chicken
eXpEaBFIPo CASEBHERIRSIE IRCEMOHHE: BHK cel |'s (Drexler I,
Hel ler K, Wahren B., Erfle V. and Sutter G, J. Gen
Virol. (1998) 79, 347- 352). CEF cells can be
cul tivated unsighilednshdcriptiork 00the tivdritiorper son:
skilled in the art. Preferably the CEF cells are
cultivated in serumfree nediumin stationary flasks

Sl R UL e R SR
cotl e B LM K Al bl hottectam

corﬁ@?ifsﬂﬁgﬁﬂhé/ chalves Afliasrentitet or 22dbdvatsve erdadf and Coding
he sequence of the pronoter of the cowpgx vir

_seomer;qaae Whﬁfbtﬁsthﬁwemr@ﬁémﬁl ofgérgecqaiing ﬁ@%’ﬁﬁ?@r‘% '?gutjérﬁﬁ%my
t @grson skllle%te _ghe art. In this context
Sa'ﬂe?’é}"@ﬂ qr HeRIVE e cenebank entry accessi on

nunmber D00319. A preferred ATl pronoter sequence is
shown as SEQID.: No. 1 and is as follows: so 5 GITTT
It @%ﬁo%ﬁtﬁ%ﬁé@eﬁWemtmt pm;awslamaslgmg two or

PCT/ EP2003/ 012610 G According to th e i nvention
MaTE GaPinoOLE & 11 §rOEOIEhE K eRBat S EDY US| ed

oo hsiiRrt il el PSR Rt ATty

thé‘%ﬁﬁcﬂb@gué or 2feh 1&1&1’0@@ ATL. pr’t':lfrﬁot@rsmqubaubse?qhmwlsenof
t he sequence according to SEQ ID.:No. 1" refers to

coshastémvscmmagnﬁnsesGﬂﬁﬁﬁéﬂﬁgéW@ﬁﬁéT§We$étﬁFF'”“N@rsi”the
’gat are still active as a pronoter, in particular as
VIrgh&8BNAIME virus late pronoter. A typical fragment of
the sequence of SEQ ID.:No. 1 has a length of at
| east 10 nucleotides, nore preferably of at |east 15
Adadediept iodigs, piexsent rmmtmneh‘t"er;acb»twnm‘ rrmy heasy mxvirus in
nucl eoti des, nost preferabty of at Ie %1 T
witiab Itbetax@peessien ohaeseg sordkl be regu TyghagT! promgler or

de%é%ilrv%é%%?gqurrﬁkg ﬁ?el ﬁofmyusf ﬁ{g}é té% %en L%,%{I_ﬁﬁe;s@@fatrﬁlly of

Cﬂ&ﬁ%b%‘iivmna‘éhﬁw(ﬁ Enﬁiﬂﬁo@ﬁxwﬁﬁ@e (sBe Fﬁéidsl! irdlbgy 3™ edition,

subsequence may al so conprise nucl eotj des 22 0
Li SRl DRaNen PLblishers, tmgfmma@@y%,- 1%%&? 0-7817-

025520 ¢ Uirdes Mot the e Bm e o) pnglriago%% Paicuary

prj(e"f]er?gar?f ﬁwé"f’éf:orﬁlﬁﬁ‘fanf‘g) &@%é q’@@s@@ tb@x@Peef oSFEE M D 1

uhderl ned e sequence above) are part of the 5
mafTiGaBansirisrial s adohudifig huanshsatPaticula e prefier vasl genetve
pronoter - may be separated by several nucleotides from
the start codon of translation. 20 The spacer between
the 3" end of the pronpter according to SEQID.: No 1
and the Ain the 5° ATG 3" start codon is preferably
| ess than 100 nucleotldes . nore preferably Iess than

-~ .

2003;? 12610

o o - Y o
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s one or nore nucl eotides of the sequence according to
SEQID.: No. 1 are deleted at one or nore |ocations.

derivatives of SEQID.: No. 1 deletions,
Wé@%@@%’gfl ons and insertions may be conbi ned RGI/ER2803/012610
sequence. Preferably the derivative has a honol ogy of
at |l east 40% nore preferabl y4of at | east 60% even
belongimg & ehebLyfahiptCHRashoBAY of at
| east 10 90% when cgnpar edb?gﬁ{wg%gu@ﬁﬁésé%ééﬁsr D.:

PRAROXVIsISEE dAvipoxsirtibes, nBapripoefiergee Lepbe gFgﬁﬂ%?@n% r;cé

I I des, f
SRR bR pEekiae! sumliihamessirbies aradvipaxGroses
' I4Yi : I.Dr No. | .
s AR AR RE P by Brnl e bl HRerdshsamedhn

exzgnple 29 aof OBEQPoxsirlb.is Naccihia virs, The vﬁ&&i%ﬁ%‘%ﬁrus strain that
n the prom)t er to attaln naxli na prom)t er

S' -TAAAT-3' in
Ma¥8 135 apeordipaitodhedriesent iventibhanay beempy vaccinia virus
| eoti . 9 of SEQ.. ID.:No. 1, i.e th
LSO SES PR L2 . SRR DN L Seheste
R nEist i ' ol |
examerEistreeg ANmg dritesh %ﬁ@@al?gcgfoar{yﬂgreﬁ%ﬂgggf:gﬁcﬁcﬁ@aar )

subsequences t hereof also app _
VaggHuarigdaradi\y. davA 2@asdreemogenaratdceioy 66 serial passages on

tituti leti d/ [ t th
cT MU0 TR0 es b At aisics n et seepin virtw (CHA(ior
' tat i t bund| f

prior art”documents alTows™ _
lorag-terro paseaged trasroduiliohg MRYA Virtis Rt BB 1B kijdusel of its
still have the hiological activity of being active as
BCHOPBX PPAUSNGE ALY, Prasrinrer wasrlgsaribid wsaiighly lostassti mistricted

to R A e U LB 2l 7. GPor W a0 116095 13991 1t was

shaanin A% riand oPaniar Rl Mgt nd redBlineHioh wid 8@ Rlricantly

210, 771-784. MNoreover,
aviggtany éMayr aAs& Rarxvdry s [ PP 8DPDev. Bioh. D@, @ql:a!z&%%
y

cinia,vir | ate pronoter can easily be checked
Adﬁﬁg%?agbfn tig; M?éc&f HNies kegan tastegin clinigpbirialvas vaccine to
imeRgye ' ' | pned upstream o
L“;rt%or?égagﬁﬁz“?h“ﬁ%ﬁ ol SRR i Bait. Hye. 1
. B18532 37CTAED7008/70 12640 3 560
gr a@fﬁ ed into a%eukag)yoti c cgﬁ E?F&ggf]FHFWnsgﬁr's%%h
23g6- 978DK cells that has been infected with a
poxvirus. The poxvirus used for infection is
preferably a poxvirus fromthe -sane genus and even

Actmricing Roeftes pRdser hﬁvéﬁﬂ?ﬁn %gﬁf‘ébﬂ;\}r}g P{é?ﬂ? qu))%? gﬁ%gggéé “Bxamples

in the genone of which the
foriMy¥artiads stméneuped ssicondiol tohthe BReYEhengaReonh antN&hosited

in (EBIRLPE GuR g ReRair sty of the chichpoise Traatonts sigairs MVA
A . [ [ di to th ent
57?&%%%3%57%&#&%%%%? %ﬁer i%@'igfrjeér?%%@?%'%‘ ﬁﬁgﬁgﬁgﬁl Cell

Culbgtasyi(ECAQC)s abalish@st (SISt amtpfihat de?%ﬁ;tic;r?%lﬁ%@gter? oECACC

bly at | east 30~% nore prefer
V9‘§@f/é‘7aé?eﬁ%ﬁn»€@ﬁ§r@ef\é@%b2?97a?, Iregﬁect‘mﬁl’y MthVA-EN with the
: 9 to the activity of the
deﬁgsgﬂ;lrgltﬁ @?ﬁ%ﬁ%ﬁ%ﬁ?@@?ﬁgiﬁ No.1l. Also t%ose

derivatives of SEQID.: No.l are within the scope of

the present invention that have a higher pronoter
Theadtpst tRrefersed SEYA-BtrailNds  MVALBNAagordidegivie@ivehehereof. The
ty 2d tion the reconbi nant poxvirus conprises
fea@["gg FOE%YHY% b?&ﬁ@§§ﬁ’8ﬁ06é§‘éfé@b&qaf@@@ay@@mpwgrﬁg emaluate
wheAthbr P& ONBLElstdina| vy h e MpaLher words
t he genone of ihe' g\ggﬁb@ﬂa}éf %o@%’ﬁ\?{we Rﬂﬁr%%nﬁ\ﬁgs@etho‘js
two or nore ATl pronoters or derivatives thereof. The
ATl pronoters in the viral genonme may be the sane or
different. Thus, it nmay be zo that all of the ATI
pronoters have the sequence according to SEQ ID.: NO.

o " o A - o o, s o
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The ATI pronoters or derivatives thereof are usually
part of expression cassettes, each conprising a
cowpox_ ATl pronoter or derivative thereof a 3/012610
““’%ﬂgﬁﬁém%equence, the expression. of which ig@Fggﬁwz%ed
by said pronoters- The codisng sequences nmay be any
sequences the expression of which should be ]
all ARG 6 | Gstaby Wke-B opronaérévatore deefondt ane direlose!. in WO
io According to one alternative at | east one, 6 of the

02 /K248 onbreercoritant ned pBieviabnlicagenone mg}l,ucﬁ,eed Gibdhng present

Xpress a ne that is already part of the poxvira
- ap@@élﬁ@. bR

r%“ﬁ%ne may be a gene that is naturally
part of the viral genonme or a foreign gene that has
al ready been inserted into the poxviral genone, In
In tBesel deses itHe pEfepedriot use ivirlises dineédrapaet sarmog! for the
the gene in the poxvirgl 1 enone

aniwpalciciuding »auBans 8 1 v%y JRHSEH %(SS@%BLE&%S&P‘E‘O YPeat the
aniﬁ%ﬁ{g@&ﬁ@ﬁglé’ O AGdEL) Wﬂlﬁlt] %s ggrﬂi&ngéﬂg/%kﬁe%oi@m;gﬁl are the

r-derivatives r e part o

Jif¢BRESEicemiS agRed tRrdinel dushi asrblicetd mvip@hiruses such as

poxviral genome. The expression cassettes conprising

fovd poATiFupaofuEaryp 00 uker i vat i ve thereof and a coding
sequence may be inserted into any suitable | ocation
of the viral genonme. Wthout being bound to the

In é@*%@%@egﬂ%@@%@ lﬁ%?‘!m‘u s&d tahleybiis eel$ e shicetedmittbehe virus.

non- essential genes such as the

- ThEkwsergotid télls genesll4 iaat aresursepdivae Yo fidfiecting with the

replication of the virus if t

the f [ f i d.. .
| regEeaive; @oxg/ir,g@@fbatlgw rgp!ipﬁ‘goegﬁmd 5?@:{dqggorﬁggﬁ'ﬁ'?(gpog%gwus.

ti . ORI . .

SER R SaIP Ry the Rt SRSl hiRE Y BT oSS

spE@i%Ls.oFf)f We/eRR dXapigeabl Ynistybbageedardre dfickére erbnyal
genone | ocated between two adj acent genes th

atdgo t
fibeobsts CEBpamy BriegebadBsexier &) Hedeltal WahseBds » iE,'}ﬂe V. and

SR G 5 o (o poRy 188 cOoRoRRE A SYAMEIE latec

Curs iecgigﬁjg{ugyg &R?\ﬁﬁ'{S'fﬁegéerWﬁ’skilfédMﬁ e 86 P&E?rmw tesCEF

respect to the genone of t
ceVaGHE Rt VAt S nseraimfrGepaatiagenn styipeagsiiadeser roller

PCT/ EP2003/ 012610 to As indicated abov he ° o
btiser T hemeINEDrapEsTasIbly 63653 Bl 49 10 e bORFepba7ed * 2

insertion sites, since il | LRI i ion (MOI
C st i TR Grarerery Uebt o AR BBRERy RI ihietion 0D

| B8 e he ihbebaibraenanl take phaca@ds it 72 hours
‘ﬁﬁgagéééfgﬁgwgggg 52i& recoébi?ants t hat can be
ata®mplCf4 etiCand propagated in 5 at | east one cel

culture system such as Chicken Enbryo Fi brobl asts

(CEF cells) in the case of MVA and ot her poxviruses

such _as vacgi.nia. Vi S I viand A. inclusion protein
T@%ﬁﬁ8%9p?%§§§58Tﬂﬁhﬁgﬁﬁegtﬂﬁag%g&ggswgﬁgfggﬁﬁgggyiﬁl P

e oRloteer ik vididwe so tthemeesormalilletionbhel atedn ghis context
g@ﬁfg?Higﬁgré%tginsertion sitgf in the poxvira

Bel 9. A
refferencar iousadeakonbe] Gentlgnk RN AAG0esBI08 FbiMbgelfU0312.

_ AN . '
TekPEIN PRI SERGOIRE 3 L GRROIS oty 21 45 28 follows:

such a case it has to be excluded that honol ogous
reconbi nati on occurs is 'between the different
SeRATaTSGAAT A AFSETT €8T T HATHAdgbBA T Econbi nati on  woul d
| ead to reconbi nant viruses in which parts of the
expression cassettes are deleted. Since no
significant parts of the poxviral vector genone are
del eted the resulting reconbinants are still viable.
Thus, there is no selection for viruses having
mai nt ai ned two or nore expression cassettes in 20 the
same insertion site. To avoid such undesired

reconbi nation events it was state of the art to use

11" a e s . a
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i 0 nucleotide stretches that are honol ogous to the
regi on of the poxviral genone in which the expression

wbdneltK,and/ or the ATl pronoter or derivative thereof
isto %-gzl nserted. For MA pernissive cells af€l/ERo03/n12610

cells and BHK cells. The «cells are infected with the
poxvirus and in the infected cells honol ogous

Acearalirg matthenpr_@%@ilf snReiReR f‘shﬁoﬁﬂgﬂegﬁio‘:u%itﬂe afgﬂ eﬁ{bgnoter as

viral genone. is ternatively 1t | SO posSi
SpeGided i

MR- theNeeliar to Uke thdepivate us thadT|themdter, which

aébsges@? %ﬁe nucl ﬁ%c acid into the infected cells.

al hre®SBHRATS 8h e eearenGanagansding 1asSE@RAD.:No. 1. The term

"5 2BeANEAGH bf RAX WebE REMEC AT

knomqpi n theﬁg%s?ggrh%%rn?é #Eg&gﬁggﬁr%c ] g%[gg T refers to shorter

fragments refnthe weduensesol s SEQ. IDeNb! ictipgt et E"ciﬁ active as a
nown

rpart,[i cul ar met@od. | nst ead, any suitable nethod
PHOEOH: 1hRapETWah askiaackuai virtshiatamromajebel dypitat tragment of

i T t in th [ [
ey L e S T RENE, e edeprt o 8RRt ) rlaciges, more
&ab . i SRIBLENGRTRY, .
pr];s r a?p?;g?étt e?r?g E???%tg%i c epitope oorr%; E?g%lyl%ic%ﬁﬁ%aﬂ 20

Ngaaelidese WSSt aueitinhbnof @dxieasuL5maychetidsedot he sequence of
fection of cells in an

. ! ; \
SEpPIgeR S hlaen S er inecl n or eB Tl G S
29 be SHYY eFENEt EPﬂeP.fthé%'equHEé %e%‘%@mgf Fﬁé’q %lgldt ! 23'619”51 of

an | rmun_e response 1 n th_ or ga_nl S
SEackE). M¥e.i bnThée wubsequgan m;ag@bn@dnabﬁ%%&%néoticﬁésowz to 29 of
re

whi ¢h the_antigen/-epitope is _derived.
'Sﬁge@-fll\i%aﬂby-%-hﬁﬂ%ée@bWQﬁaéf&'ﬁwﬂiT@MT@y [dnatpdrat ofic 8° end of

Sl:_l(%r@e.rf\}dar@ no aci d sequence such as a polyepitope,
peptide or protein. Exanples for such pol yepitopes,
pepti des or proteins nay be pol yepitopes, peptides or
proteins derived from (i) viruses, WO 200:L/018582
Theamoeries aney 161 Mistrtesluiohstasard of, a WBHMg Hefiwasod THSuch a way

- hRBIRHGHS 28 B 294 SR 1Y Tieaietinectin e Sqaugnce sbove) are

abest ehé % AThI 3 o | NSy, pepti des or
P epi t opes expr e%sgc#?%gr%oﬁhépga%%&@ﬁt %ﬁpgbg?&n the promoter
mayc b sepiestenily vevder intledtid® frbm SRt AY or?'HfP’aﬁ§lation.
Tha Vi rus, %acterl a or fungus. By way of exanple a
Brinficet PEWsrRSEd3T £Bth efhhecRprresidroaccardiss &6 tSEQ 1By No 1
_ F\Y/ tel pe~ Lt _al roducts .are derived fromthe
andEWIPR S, P05, 5Bk GBS oS brerBiabitFeas o b3 nucieotides,
MGraTpIRraBAP RS A0 Fu chétflidsO Lyely
Al ety thaljt&(?dt;tgjégr%@gi%gé? Fﬁééﬁﬁ%@%ﬁb less than
25eputlepedes.e sedtiie apache rdightesvent bexrgesi £9 long as the
ttes.are derived.fromdjfferent agents. By way
progﬁg’g a'ﬁp?tél?_qaﬁéglﬁ 859:’:'{%3 '§8r ihpeBkptiesionhel dxproesingsequence
locatkb86WheEehh 8prﬁé)@@fﬁ£,@é,,_ genone are derived from
di fferent viruses, such as’ nunps, neasles and
rubella. virus. According to this enbodinent it is 15
Th;?o Si b%e to {'ru@g one reconbi nant poxvirus to induce an
hyative HomseAThgapmsiters anralso digent sequence that has one or
r VAL | eas ne of t codi ng seguences
moft SR s BBE HePiBo R siiar dBear el SHATeSBect to the
sedueneel FBHE@SD.:i b el f@r anseqi ivati
one. zo The reconbi nant pg)?vi ﬁ%ﬁg?ﬁ%%@ﬁnﬁ%ﬂd dBrivatives
arepy¥s 8Ative @oemirematar ibepardiduiari a¢ eaecintzovirbe |ati pRdmoter. A
; accordin 0.t he know edge of the .
590@@?‘?%%&%’%8 MPRe ”glrc{e.olfﬁ%%u%&fﬁétlpééd&ﬁ seaiience in which
ONEPRXVINBHS rARISIHAY h ent . d ' b
useful as a nedi Ca%ﬁpg(%%%rﬂ%%a@%ﬂggﬁﬁE;Q%JE%M)_,Ff\lo, 1 are
conposition) or vaccine. 30 The pharnmaceuti cal
conmposition or the vaccine nay generally include one
or nore pharmaceutical acceptable and/or approved
carriers; additives, antibiotics, preservatives,

I - s

oy . - a
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' prwmdrbmr emlﬂ"hﬁeﬂpﬂtﬂ‘x’tt riefepenss ds amddsr tor

15 vaccine shots can be produced by stepw se
freeze drying of the virus in a formulation. This
&Qg tion can contain additional additivescsuphodmizeéio
16l , dextran, sugar, glycine, |actose or
ponV|nyIpyrroIidone or other additives such as
antioxidants or inert gas, stabilizers or reconbi nant

subBfifliteHNH\ edidferditmaiuciedstivesal Bunieguesioet dﬂalvmg opnNg nor more
vivo admini stration. Anzotyplcal formul atio leotid o
nuctadtidebliesertpns rised esefiyaneg  Bi W@@%W%&Htw nucieotides ar

NSEHeed ,agﬁrel?mrgg%ra't%ﬂmg qi(ﬁe segwg E@/"a (ﬂ:gé%%ﬂym No. 1.

' rﬁﬁﬂé@tﬁelﬁiemidns roaceydieate ipHvhich
A S%Q "“%ﬂa@{ﬁgggﬁgnﬁom@. s then seal ed and can_be
onesbermdre bmﬁﬁmmambermumﬁp@@wdr@ terS %@v@r aiNo. 1 are

delapbaf cone. &1 GTBte JPERRsaDI J1 s SrtiTey (o SHGAD No- 1
del«aﬁgn% @L&%@gﬁ é@%%hﬁ%&%ﬁoﬂ% dhg? LR rh PR Yierdtd !sé@ll@ﬂce

of an aqueous
Pre?é%JalH)"ly e deriehEvahiag avdiornoeloghystiail Iegstcéo%,amcme myeferably of

Tris buffer, and admnistered either s stem h 1[“ ¢
at leasab0%, cven.mbye paeferatdy af at lgast Sivas L;ps;rprs §/0 atleas

90%&%&%%%&%@& A S A @A 52 e BebkEde to the most

| pre&%ﬁ,‘ea WREs l‘ﬁf]ent%tzﬁl%ié QH%%?I‘\BQ%EBEQO&&M@@ deferably not

ni'strations can optimzed by those skilled in
mdrBetiait 3 murldotinee arensesstitied;, dateted damd/aro iaserted in the

rel ated enbodi nent the invention relates to a nethod

secBJérme & iPnblo- gref erabl y i nduci ng an i mmunol ogi cal

res se i,n alivyin ' 0 ' i
I EGRBENEr el B AR RO Rl it oo of S
iD %ot he | WACHNg: QS RIdENTARATL A rp ties ebriateertoi atiatro maximal
ahimal  or human to be treated. |If the reconbi 53“{0 29 of

prmwerralmftl\n’ej dt mghh‘@ﬂ&tabﬁ wﬁierable,’@;tgqfaefé ngigepotides
t t
Db Rer 8. £6. Brererudicr et hatSRATORM BiZRtdfgBler. oo

St SRR e, B o ot

suB@é@@éﬁt%satH@?é@Dleboaippihthbo’dmabgvatieflee@tsaqmnc@%hh?g'mg one
sequences into target cel conpris the .infect

or oﬁorm@uchao@@ke il R ABear iRy W [ppect to
2R SO R TRy W P ol s

th?ﬁéﬂ) sbe infected by the recombinant virus, in which
e virus, however, does not replicate, such as all

types of human cells in the case of reconbi nant WA

20 Th t furth | t t
A brodireehgriar pebdpadneproalent 1R aedsSy FRIEK s ast o predict

wglgsoé%ﬂ\f?;t \)egnefoéEgr hj’s el s th@th@%Hféﬂg"@a’ltadﬂfoﬁof being

ese |nvent|on fol |l oned

a&Mkt byad i ixvelust bieus nheethedr, th,Iard:ieU[aruaslea \asuctraalxgrus late

conditions, and further follomed by the is é@tlo
0

airanharthy et al.
f

Bl et 31485] 2%, 3pon®l Galiofld TRlisol farkd ks, . Mol. Bl

(1%9 t @?Opr??f"ﬁ&l ”Wﬁﬁfab\ﬂﬂ t@ﬁe’@@r' ahfraghmeriteisa stil Iactmle as a

h“thé virus i's able to replicate such as CEF o
pBrifreebtembtert hie g:n&ri;neula‘r aaeomimawuswﬁrhe prematey §an easily be

chgéh%dggraég@%&dgﬁileg I,no etpﬁé?pﬁqe{in g%ggﬁgeggggé{eh&e derivative
c@g%e%(ﬁ@egﬁ‘%ﬁeérﬂﬁ?é% S g‘éhe"“m G piSsrdfl construct. Said

derivative
thereof, the cell may be any cell that can be

i nf ect ed by the reconbinant virus and that allows the
expressi on of poxvirus encoded proteins/peptides. WO
2004/ 048582 15 PCT/ EP2003/ 012610 The | nvent| on furt her

- e -

Y T |
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Figure 1 and figure 2: Schematic presentation of the
recombi nation vectors pBN7O (figure 1) and pBN71

whf- , ) ]o F1A137L =Flank 1 of region of insertion;
gf&%&ﬁwsgﬂ ank 2 of region of insertion; F2r BET/EP2003/612610

=repeat of flank2; prATlI = ATI8 pronoter; pr7.5 = p7.5
promoter; GQUS =@AUS coding region; NS1 = NS1 coding

aoegiroct MNBTbE trandieotdicCinko besiigh I iinter
éh”gosomal entry site; EGFP =enh a%?:‘tgcgce” %’r:‘%eﬂ I1e's08h as CEF or

of@lisc dhrle hewobern intelitag wibi anpoX\rrpR —Tﬁﬁpﬂ)@t\ﬂlﬂulsnused for

Fi 3: RT-PCT
BRBHOR I DueRr B80S a1, Rebirs el die A any's and even more
p(refa@@%l?dtﬁéﬂ sé‘n’IWﬁoﬁ@h%otIgéﬁ 9HE %&&?{ugrla%ggl\ﬁg@ of yich the

igure 3B cases in
ppsom@é@r webelctrimcnmsertéd)r ThbeexNBadsgencof e ﬁbther gone is then

Iecul 8 marker; lane 1. assay wt
ﬁc?g&? wPakefie hg expeassion oem:;emrtancganeaamcbned by

tWNCAé o tgfle%s% r om\lﬁ%ﬁegﬁ ﬂ#‘écll I%%I“‘Ies aﬁF@"I%“L& to the

peetim gnversumT $& preRpSISy| DHaRat ARG
RNA | S0l ated from WA PBRE0  fofent \eingBIE—{I&r eWaFﬂvney in said

test gysteny; thatdﬂASLé@%it @’@férabm WIealNEO%ﬁmwld prefdphbly at least
t t

58% v, R TR ﬁﬁl@ﬁ?&%ﬁ?&%&ﬁﬁr&?ﬁaw %?%% BKnpared

tcﬁaﬂhles acBYitM ofmchéc i egbu@ﬁﬁe@%@ né\l@l PRso those

with RNA fTrom ceII
denivacRSWht ﬁE@N@ f Noni aeé Wthlnftﬁetsedpéﬂdffthé ﬂbééﬁtr I‘ﬁ%ntion that
recorrbl nant conprising the NSI gene in the geno
hgghq;ﬁ-[prp@@p aptivHY RN SEGH MVAIBNL.i nf ect ed  cel I s:
Iane 4. PCRwith RNA fromcells infected with nmBN31
(no reverse transcriptase added); lane 5: PCR with

ARMokdingorio cigld présyracied r

MVA cog)nprl Si ng) t he mlnggﬁg@npét%&ﬁbenommre @'@é‘ses at

leaplrfyer igppasesiandeaysetiesneesich RERpHENG WA AT gromo’cer or a
N

d&%&/ 0@8%82 PCT/ P2003/ %glo 16 RNA from MVA- BN
£ Helorde e graMpt fsthardeeabinantepoxvirus
mé?/ C@ﬁ%ﬁ%e"%v@@u@ ﬁ?‘dg’egAWﬁWﬁ)n{o‘I&% 4 Vgerﬁg%i‘\{rq%lviherlegp ®The ATI

assay w tho nucleic aci
presnetess )i te BxaingeaoT ety b@%@%aﬁ%@ﬂ?'cﬁﬁ&e‘n‘t frrl{l&hi?rmay be

St.r resent invention. It wl
th@%ﬁ@gr@t@'@dﬁ‘ﬁ)p ipefayshayei Iheewqwmﬁam dIrIga’to sae ID.: NO. 1.

It %59’ t q%xﬂ{%)[sg!tl Ihde? t&%gﬁﬁﬁﬁ&?%it%%o.ﬁp‘% 13 rsgfgﬁeed erivative of the
Set]ﬂeho@|m30F@lﬁ‘I‘thdj@EQ3YDt hﬂoﬂr eﬁ?él‘?’ua'tlw tdn%noF MbAY Bf the ATI

exanpl e. Stable Insertion of
PreEyiEER ewybbavméhe@@gugn@érbf SEQo iDL dOi 1 @n@ ldﬁ\@' 6 Fidré of the

f h f th I
A EntZetdee FERAE v dentiion amare Forielim dagesses of the
sehgefod e@ebﬁf{@g st eIDA‘TI\I ) PIRLSIeH 3 R%@”’éfgﬁPPm@yC%/mpﬂses

0 The fol rmnstra

’twﬂe@mﬂmneadeﬂmmesc@IfrrihESA'hlgpIrMﬁo@é}p'tﬁ%s@fdéﬂ\%tﬁés 2 be the
genome. To t his end the co X

ono in t vi ral
saﬁnﬁ pﬁ{ﬁgeg’; relingeld @ dunther aibgnféwe qlEof tad ATI promoters in
B ) 0 T 5 Bl et R S

SEgeHe: Wdslal so fused to the naturally occurring 2s
Vacciniavirus pr7.5 pronoter. The ATl pronoter-NS1
gene expression cassette and either the ATI

p7.5

ene e res i,on cassette or the
gom) iger%gt% A8 g t@ﬁ todesembinaat @OP(WﬁB@Fedomprlsmg

at laaise tito ARGHERAAIRHE B d\éggéra]@vneesfﬂ@égﬁn%aerg&gﬁaﬁ Eanpme. Thus,

honol ogous to the WA

resulting plasm ds pBN70 (ATl pronoterNSI so gene
expressi on cassette and ATl pronoter-GJS gene
expression cassette) and pBN71 (ATl pronoter-NS1 gene
expreSSI on cassette and p7 5 prormterGUSgene
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5 transfected with pBN70 and pBN71, respectively. In

the cells honol ogous reconbination occurred between

the MVA genone and the reconbination plasnmgsrpre3/012630
WO 2pedl4P382ng i n reconbi nant MVA genanes. The ?iéggnbi nant s

were subjected to several rounds of plaque

purification and were passaged in CEF cells (total
then\Her% bmBassRoes g REUEich awe, ativee Plovrf ifival issher more AT

20) . %e o reconbinants were tested for stability,
proexgiees s derivhtivestharead igehes/iE@n@engBifuence of

reconbi nant MVA constructs containing two different

set-ups of the two pronoters. Analysis of the

segre d VNahetdtt Sre ShOMEY bRAL dfhexpression
The éggnglﬁﬁgnr?t%r gjgrrgfﬁhgg{é\f%"l nserted correc?l_;) and that
cassBitesi B86H EbAT|sivy encovysox AfiepAdinoperommderivatée thereof and a

inserted twice in the genone 15 are s acﬂ?g an t Th
codingsenorate, e emrassioamd \fﬁaahpﬁéﬁg@ﬂa& r%ﬁl%@fomo ers. 1he
[1s; MVA-BN with ti ~f Efifiegt
co il Bl sblegte R AEPERRI oy S et o
coffFSie @?ﬁthﬁ%ﬁ@rbmo%l& 46 #0% BREof. DNA Nucl eospi n
00 ic ure

Kit (Macherey Nagel); Triple Master
DNA pol ynerase (Eppendorf); digos (MAG; Sequencing

ol splron v TR LA b B o
2 i .
N e

F cells
gelkhe. seefadgpes rapnsfegsiothatasatdtarallnpartve theofiral genome
6-wel | pl ate"and nai ntai ned in VP- SFM over ni %ht.

or anfbr &gnGrENe Thed lhad blreage beenrineeied AF Hew xg@t( g%’rizé:me. In
e T RS PR IMARAE e poriral
gerg@ﬁ@g“i@én 4 SreRBidh ShakR%: isgbw&ﬁﬁw% B thkiATaasroaester.

was performed as described in the
~manufacturer protocol (Q agen). 5 The resulting

reconbi nant viruses were passaged,kse al tines under. _,.
Altsenadévaly or caprditionaly af6zas 3360 L1 éﬂ F%HB“C@II%FFgPE derivatives

| agues re isaol.a I f diana i into th
thBeR Ry 8 ST NohE S e AR BROUELY Aolllited into the
po%{(/)i'ﬂéll ¥n¥ase. PRSS agerestiort icresettBesidrhstisib@ &n ATl promoter or

nstruction of reconbi nant viruses Two reconbi nant

dekVAtiea thessifnend\al caBingGuSIusageemsysbariaeertednfe@nys suitable
15 two_different pro copbi nat i on .
logakn Rthsxyirapeenb ety ahes o el g e foliging exemples
i ek { 'S ic@BehrBASEES such
s A e
th@"l@@?eﬁé,u@ﬂ)%ﬁemetthapam ebodssaey doii teeremitationiabtheavirus if the
I R

intergeni c regi on between F Al136 nd A137L of
funbGOMME artbrEgnesils eSUIDIEMENTREA B nibive Rt i g dor the

th k to. th il led t
DT PP AR U e s
e dickkbQRHic BesiBNT i master VA tovrose parts of the
LSS S s o e s

Vi EeABim e fanane e betweeu e ediacenhigenes Ahpl o dBI s coding
to the sequence of SEQ ID.: . 1. .25 2 ressi

secheEeEP Qo 7 LPERI0E AOGaD st BLHE HoETa BeRbme. An

' gpal i | fring RRIGIER site is th

o405, 15 4 b LB BRLETAGRY POt Bl e i e

céemEnseM\el, grenghishutettainotediens et teteded i withhrespect to the
site, no expression of EGFP shoul d be detectable.

genwnereBrBe vaae N HBRE RN kPBBREMRBIK showed clearly

that a gene inserted in the 136-137 | GR was
transcri bed. WO 200-L/GdS~R2
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19 PCT/ EP2003/ 012610 3. PCR anal ysis of 136-137 | GR of
MVA- TBN30 and MVA- nBN31 To excl ude possi ble enpty
| ntam nations in the I GR 136-137 site and to
W\éﬁﬁe%ghv%%t her the viral genone conprises insePCEEPL003/012610
the expected 5 size a PCR analysis was nade. To this
end priners were used that bi in the regions
Ad ataigdt BBoid1SBId i hit €uir Lh . PCR .bands
i ffgsoeif t,pri ngs bi ndi ng @%rﬁggesf'ﬁe:én%eei'ﬁgq’%g&lctt%d dPethess preferred
HTIRE $i6es shwer dcionbithanthd\baBY3; tHd inkeshrR |
e&ﬁ_&sr gﬁmi n%ﬁ%/ I\%ﬁanl\Bl and (rii) 212 p)rb?/ frgrmtgﬁ[féﬁén that the
enpty Veteue M/AIBNDE BasRISc@ BNy wheex ple the tirsi zenvekeas long as
itff ie dise MV, -7 BN31, indicating that .
*tm r;;w?f econbi nﬁ?uﬂtag" b gaﬁﬁi‘ﬁir‘éilﬁ%’!@?ﬂgaaimwgﬁﬁqm Rromagated in
apileastt gpe oslir usltues siotensl sacims oh :
A- rrBIEO or WA- rrBl\ngNA pr epar at ihcl)én%?] Eﬁﬁrﬁgrﬁbf%asm (CEF
Celmpl ' Vae@seceneh amdpotier (paptipusescsoe) asesaddigd Vikuses in
product in both reconbi nant M/As.
g‘%ﬂ&}aﬁéﬂﬁg%@??%%é% trols no signal was 15 detected.

Thus, an efficient selection and separation of
reconbi nant vector fromthe enpty vector MVA-BN i s

Tla%lcgﬁwmttgxpgesﬁonimspﬁesﬁ%ﬂeprd%noﬁﬁ@t@n@éﬂ%t‘%s tl-{ereof may
results showed tha

' 36-1 zo, The sequencin
bg BRI i il 0755 Brg caies | abe qusvivat genormer t o4
wi t hout base pair changes in the I GR 136-137 site. For
FNSI in nBN30 al so no changes in the base pair sequence
aeraridumirehsons itrBNght NeloranshabRif RO L LD, o ssi
t he,base Cgai r sequence gpposi tion cigq%é:ﬁ E‘H}jr?gtltlgggg%pr@‘ssmn

CE56SHES dRta bu same insertian site Af the$dﬁvﬁﬂs§%@m¥>‘mé§ RSwever, in
] osition 1963: Ginstead of T). Two '
Sdgf' S‘ét Egrgﬁa a@g?)ggg’ter%?llﬁ%%gtwqmﬂl?gm&mmbﬁrzatim OCCUrs

betdwebar - i ' f th ] ,
veSe10g HCANCgTE on SRRt Bl Lt

se
WOrLégdﬁ@@ tewerobdtihameciontd nanyysic i
mﬁbﬁérfgﬁg Eﬁﬂ??s% 9n cassettes

ar& i.sethe entire NS1 sequences.
- cm‘{t&&eé"ﬁ%ﬁptw@l@%ﬁ_@r Pidaeaponital vbetosgeidime are
cenes % LG FOTRL AL Rl IR GRIIRR, 1E%S

contalns t
selgetionsior aireisebena @bihiikiaiRbd - 4/048582 .
PCT/ EP2003/ 012610 % rfe?éﬁ%? ﬁgvﬁteo a q\fgueéﬁ%éﬁgmﬁ;%assettes in
the gefts kweriam spieofotauoid syabnrekesirel FaeuisiRdtion odhe

i . Anal.ysis, of the expression of the NS?iJE
waéesﬁg{eaﬁgﬂf{gr@ﬁ%ﬁﬁqrﬁnt pg@meﬁaﬁﬁmmra@dpression
SRS afs | et Fed
ca ake Wﬁ%r%%ﬁo?ﬁé%h@?@ﬂngsgﬁﬁoﬁ%ﬁtq? ﬁ@%en %gg,%et%gr@resent

invha\t:ig r‘gyeal ed that
EBHENI 1S &INDPW possiglertonieseft twer orbhHans
COI%?;}"TO t est..whet he{ t hese genes are exﬁ%rggggﬁh%%g%ﬂtgﬁéemh
%i {3118 g8 HePOrpgrlap et QﬁriWﬂ#&feNﬂereebirm? tlag@ame Ejnser’gon site
sint8 et k@ oguant1t1cgtion of the proauce
QUS pr o?@!l %%%F@EEWS‘%@&? Cqis g?efwﬁ?” BOR RIPMEErs in the
expregsion CHvsetiexperi ment was done to denonstrate that
t he reconbi nant MVA  nBN30 and nBN31, which both
conprise the NSI gene inserted in the IGR 136-137

i t | | . RNA. BHK [
T S AR T Ped ubrmiciankae Gast rmmadl not il of the
exprespiectdagebites ANG Wasrib§ Oh&t ﬁﬁjerégng @ﬁﬁe}ﬂ(‘%@e ‘ elg]It agngira]

ge was ulsrsglh,for an Rle?éKR assay ere
NOIyr IfataseShe diftexpniessméstiimeboddtas ' :
with q{oeég)?ﬂ BiHK- cells. nt am['mr%at i on b%/ v?%@a?#@Dﬁlieggﬁlag Jacent
be e RIS KIHRICEs PHREE| iearifierent dupeessich whssettdie or at
reverse transcription step was omtted. The water
control was negative and for the plasmd positive
control of both viruses a clear PCR 20 band could be
found (figure 3). 5.2 Measurenment GUS activity In
order to denonstrate the expression of GUS inserted in
MVA- nBN30 and nBN31 after 20 rounds of passagi ng GUS

. I
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1: 100 WD 2110/ ™48582 21 PCT/ EP2003/0126] (1 nBN
300, 9680, 2240, 022 nBN 310, 4140, 0890, 012
0070, 0070, 007 Table 1: Measurenment of GpSraebicsiniitio
Wogﬁﬂ‘i\?%ﬁ}nsmo, MVA- mBN31 and MVA-BN after 20 p%gasages#
MWA- "BN30 and MWVA-nBN31 wer ¢, passaged 20 tinmes in
total. Cells were infected wth both reconbi nant
lea¥i NWBRS oRind rdipevestied qkeiral4sduuenses nbeysean biifd edifferent
@US activity was neasured according to nmethods known

expresiine qpepeloes.skilled in the art. Values of activity

wer e neasured by absorption at 415 nm Val ues <0, 05
and >2,0 are out of range. 1o Acceptance criteria:

Thd %tﬁ%@lgyﬁé&es%ry %Qcé?a@tr@j&? rdorbantmt shnwidsbgre known to the

observed in the’l anes of the negative controls, and
pereohysklldaed)amdhefart hByeameof eelampg@, mamreﬁélc)@b@@&aeétﬁ and/or
e positive control

the AToxpartater P GyRbiE HiaRE TPER OF Pagien 36 1% poxvira
gerbqrﬁﬁgﬁg %c}ﬂgé%& P hbi3Gio ?‘n ?b H"f‘i%g%hd% r‘MéIEict hetid s

revea a single fragnent of

traﬁ%f@@?éc?ﬂwtb&ﬁ?bhws'ﬁh% asisanb| whereh thbm@auam@&omprises the
shoul d result in one contiguous sequence representi ng
exfredsiobl eassettanaiedy orDRe AT hgrermoteT ot Aerisibee thereot flanked by

nuglEptie sy Ao Tl e ts prifhg SR Uagpre! genome
in \ﬁe‘ﬂﬁfht’ﬂl‘%“?iérléséﬁﬁ c%'%@é’ct@fand/eﬁtﬁé"ﬂ\tﬂl GHOVDISCANERFgaBY® thereof

be only single stranded due to the
is ﬁﬁb@ﬁﬁg@ﬂ@@ugonmm ©eomifOR anps iafe CEHth oall@ra@diuBt-kk( cells. The
The sequence of the test sanple shoul.d, sho

Ce"ﬁ)rmﬁol@ieciﬁ gt Lop tIRXVIEFerdlcE Slof)BIREEe rcei{shgomologous

20041 2
GRS AL PR e Tl GRS g3 somome.
A]t@h%a%rv\é%g if i h&@ E@ﬁﬁﬁleofo fihst rEaet thee celdn twith $heq:mkvnrus and
e expected size should be observed in

tharhto pmsn‘ecxidhedmalelc aGiorinpBiT infegBg 6511, (AR Tecampination
f BN70 a, 90 f t

ool 30 FelSadbe (HHIEDEENb A PTECE Rt Iano e SC by Thethods

kn@@ﬁ' ¥oitfe %n&h%gtrmm_ Wg@c?a%ﬁ"‘@fj r@@orﬁ@ﬂi%tVﬁéi\ﬂFuses is not

nt am nat'i on ATl - NS1/ p7.5GU
red¥MAL BB Oth(A Pl INGLAAThe (HIS). . In§madMA%wﬁmablehma¢ijtm‘nown to

reveal ed that no honol ogous reconhi natj on occurred at
the persam slsiled in KvaAENTEY 2gUsAINE te 8 est ed by (1)

final PCR to denponstrate that the stock is free of

enpty vector and that both genes are still inserted

THEVAM :ﬁ{?gﬁw(o?gxﬁ hrr%he I;érﬂ:@(ﬂgt))lhggtqmllrﬁﬁ qg?y ﬁeem?ggr?ns;fagn?ol the
exgeemsigt Atdnygcodtieguseheengeds)odde sedingnsequence may preferably
code for at least one antigenic epitope or antigen. In this case the
recombinant poxvirus may be used to express said antigen after infection of
cells in an organism, e.g. a mammalian animal including a human. The
presentation of said antigen/epitope may elicit an immune response in the
organism that may lead to a vaccination of the organism against the agent
from which the antigen/epitope is derived. More specifically the
epitope/antigen may by part of a larger amino acid sequence such as a
polyepitope, peptide or protein. Examples for such polyepitopes, peptides or

proteins may be polyepitopes, peptides or proteins derived from (i) viruses,
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15 and (3) functional expression of GUS by a |
quantitgtive @US assay and a RTPCRfor NS1. The results

udy show that the double insertion of two
WS%%“’?Q‘F%% g)énes at the sane | GR under the conP¥BEP¥P3/012610

, . . t at
the sane pronoter result in no recombination even
the pronoter site even after Hi gh passage nunber. Both

slioseas ed\gemEr_ We Her SEOMst OpRRySNR, RS SBFio les vi
2004/ o&s,%zmgﬁc"ﬂ R SIS ipcan‘ﬁﬂésrvﬁeas fus,
UYERE' WIS, Bubellsr wirangc tlepatibier viBde&2 26T i@bﬁfcgﬁﬁrl@l(}@ér;a’ Gin
lication No. |NDI CATI ONS RELATING TO A DEPCSI TED
f%@?@m SM (PCT Rule 13bis) A The indications made

below relale to the mcroorganismreferred to in the
description onpage 4' ,line Zg |1. |DENTIFICATION O

ThERDSItainE idegepoipitdpas eexiptesddd ifefin Otheddiffere ession
naddj ti onglmdgﬁeet, Na?elP oP depcf):gi tary institution IE&&){ _
Cﬁﬁegi?éafﬁ’%b@ &arived sercie sema agetst,Antmheasd aofunés, bacteria or
' i NSt i ian (j,ncl udi ostal code an .
R R L L —.
cBaktisbumaibet Sy r&o&?ﬁs.%wnbﬁ@%c%gggog@% ﬁ%m the same
deposi t Accessi on Nmber. August’ 30, 2T 0 G o
ago it1 ionpessilE taTnANS: (4 eame Brbadkimbunet re’»:,@@hta@adgaﬂist said
.S Jhnformation,is, continued on an addl_t! onal shee _
agfls BSEORtVRIY &Y i aisti hnale tedribe mrﬁ’:e\autmrsic?eisgdhs or epitopes
i i i e _exten , .
R garTy Bty oL el ebnn Gt ebng eotbrifuam diferent
agsras.e By twap obqmestisd, it Rosatl fifvederdaPest t 8bression
Cassettes in one poxviral genome are derived from different viruses, such as
mumps, measles and rubella virus. According to this embodiment it is
possible to use one recombinant poxvirus to induce an immune response

against several agents.

Alternatively, at least one of the coding sequences may encode a therapeutic

compound such as interleukins, interferons, ribozymes, enzymes and so one.

The recombinant poxvirus according to the present invention may be
administered to the animal or human body according to the knowledge of the
person skilled in the art. Thus, the recombinarit poxvirus according to the
present invention may be useful as a medicament (i.e. pharmaceutical
composition) or vaccine.

The pharmaceutical composition or the vaccine may generally include one or

- more pharmaceutical acceptable and/or approved carriers, additives,

antibiotics, preservatives, adjuvants, diluents and/or stabilizers in addition
to the recombinant poxvirus. Such auxiliary substances can be water, saline,
glycerol, ethanol, wetting or emulsifying agents, pH buffering substances, or

the like. Suitable carriers are typicaliy large, slowly metabolized molecules
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p ani sm be nade avail able only by the issue thereof to
an i ndependent expert, in accordance icroor g mwth

he rel evant patent |egislation, e.g., EPC Rekgp2fisioizeio
WO%"OWJ‘S’%K Pat ent Rul es 1995, Schedule 2, Parggraph 3

Australian Regul ation 3.25(3); Danish Patents Act

Sections 22 and 33(3) and enerally siml|ar provisions
sudhlt & | sromitnandpslybaccranydet, heoldestignatidd, Svcahyglyogll[o: acids,

DESI GNATED STATES FOR WHI CH | NDI CATI ARE (O
POlYRIBIERBITING 2414S, RERITOACIA ¢0ré£é§mr%¢[gg§rﬁgz€éjeg 25, 0r'the like.

SEPARATE FURNI SHI NG OF | NDI CATI ONS (| eave blank if not

applicable) The indications listed below w Il be
ForSUPdE tﬂir‘;‘e?)a%’taér‘?eof nbﬁéﬂﬂbb@ﬂﬁbalBtﬁcﬁﬁ{ﬁoélat}ﬁB cspeettines, the
nature i xdicnfioiueg., "flccession Nunber

rean:fm Emacmsl;l poXvomsr Ec ebnverjeds fritoea mesmipglcaﬂysa@m&ﬁble form.
was received ¥3\nat h t heglnnt er nat i onal

ThigueABrbe &lPT6r PRERY OTFR® | RS Aokl %ﬁ@é*@?@%‘&nﬁ?“ poxvirus
10 t |
a3 eRG ol TG PRFLY et B AT S Sb By - o
al. 2007119:1{18E82med. Wschr. 99, 2386-2392). For example, if the poxvirus
is MVA the purified virus may be stored at -80°C with a titre of 5x108

TCIDso/ml formulated in about 10mM Tris, 140 mM NaCl pH 7.4. For the

preparation of vaccine shots, e.g., 101-109 particies of the recombinant
virus according to the present invention are lyophilized in
phosphate-buffered saline (PBS) in the p'resence of 2% peptone and 1%
human albumin in an ampoule, preferably a glass ampoule. Alternatively, the
vaccine shots can be produced by stepwise freeze-drying of the virus in a
formulation. This formulation can contain additional additives such as
mannitol, dexiran, sugar, glycine, lactose or polyvinylpyrrolidone or other
additives such as antioxidants or inert gas, stabilizers or recombinant
proteins (e.g. human serum albumin) suitable for in vivo administration. An
typical formulation suitable for freeze-drying of recombinant MVA comprises
10 mM Tris-buffer, 140 mM NaCl, 18.9 g/ Dexiran (MW 36.000 - 40.000),
45 g/ Sucrose, 0.108 g/l L-glutamic acid mono potassium salt
monohydrate pH 7.4. The glass ampoule is then sealed and can be stored
between 4°C and room temperature for several months. However, as long as
no need exists the ampoulie is stored preferably at temperatures below
-20°C.

For vaccination or therapy the lyophilisate can be dissolved in 0.1 to 0.5 mi
of an aqueous solution, preferably water, physiological saline or Tris buffer,
and administered either sysiemically dr localiy, i.e. by parenteral,
intramuscular or any other path of administration know to the skilled

practitioner. The mode of administration, ihe dose and the number of
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has E)mée‘n accepted as a patent deposit, in acctfftiEfRoes
wi th The Budapest Treaty of 1?477, wi th the European
Coll ection of Cell Cultures on 30T" August 2000

- lity Manager, ECAFC):C Europeyan Col I ection oﬂﬂéccé?
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"~~%-,':~P.. ~i~ 7elL' a9 [01 799U 672512 Fax: 44_ [ 0;
1990 671315 Enmmil: ecac cQ cermerg,uk Wh Site:

Tooacaccogling toWy Qe%@@&’e@ﬁ@ééﬁngﬁg{fggérg%%i%ﬁ%}gteszﬁ a method

BP/ 4 (first page) Appendi X
qunjoOrﬁ p(ﬁi@g;s(mlﬁmab ﬁmﬁu@iﬁ% nABINhINO| SEBEI H%@p@gﬁé' i 2 living

. \/ 300H - MVA-HN VI ABILITY OF MA- :

E@Eﬁg@g@g &%ﬁé ?HEUWWUSJQNDBELG&:EQMnMgSm_%AE@e virus, the
0 ; RNATI ONAL DEP . .

R R T ONane ¥abe B 3oy O Rk RCCaRR st ie6ero, the animal
( i UGt teé:ombinan’[ MVA a
' f person(s avin _
v S@ﬁéégﬁf(f%iégllhgmaﬁﬁawt !aesbéoﬁapvefemfl?%ﬁ' lﬁlegs’@'lg[‘;, more

' b ~~ i Ci . bate: 1~1 ~17.(r
prferdiaft Rt (10%7ale i bl diiany ™16 to 105 e iBen tissue
culture infectious dose) of the virus.

The invention further concerns a method for introducing at least two coding
sequences into target cells comprising the infection of the target cells with
the virus according to the present invention. The target cell may be a cell in
which the virus is able to replicate or a cell that can be infected by the
recombinant virus, in which the virus, however, does not replicate, such as

all types of human cells in the case of recombinant MVA.

The invention further relates to a method for producing a peptide, protein
and/or virus comprising the infection of a host cell with a recombinant virus
according to the present 'invention, followed by the cultivation of the infectad
host cell under suitable conditions, and further followed by the isolation
and/or enrichment of the peptide and/or protein and/or viruses produced by
said host cell, If it is intended to produce, i.e. amplify the virus according to
the present invention the cell has to be a cell in which the virus is able to
replicate such as CEF or BHK cells in the case of recombinant MVA. If it is
intended to produce a peptide/protein encoded by the virus, preferably a
protein/peptide enboded by a coding sequence, the éxpression of which is
controlled by the AT promoter or a derivétive thereof, the cell may be any
cell that can be infected by the recombinant virus and that allows the

- expression of poxvirus encoded proteins/peptides.
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ThSTAEBBMBENTUN S ar SSUESS tp. cBHRaRferted ith FseiirHEroRPT Eede the

] THE M ) NI SM Name: BAVARI AN NORDI C RESEARCH
presRiey) O8VBHAccessi on nunber given by the

| NTERNATI ONAL DEPOSI TORY AUTHORI TY:  Address:

FRAUNHOFERSTRAE RTI NSAI ED
GERVANYDat e of ﬁ&*ﬁ?&%@%*%%&ﬁﬁ%gﬁsf er: n' 30
Avgust 2000 '

Figure 1 and figure 2: Schematic presentation of the recombination vectors

pBN70 (figure 1) and pBN71 (figure 2}

F1A137L = Flank 1 of region of insertion; F2A137L = Fiank 2 of region of
insertion; F2rpt = repeat of flank2; prATl = ATI promoter; pr7.5 = p7.5
promoter; GUS = GUS coding regioh; NS1 = NS1 coding region; NPTl =
Neomycin resistance; IRES = internal ribosomal entry site; EGFP = enhanced
green fluorescence protein coding region; AmpR = Ampicillin resistance

gene.

Figure 3: RT-PCT assay to determine expression of the NS1 gene in cells
infected with MVA-mBN30 (figure 3A) or MVA-mBN31 (figure 3B). In all
cases in which a PCR was made the primer were specific for the NS1 gene.
A) M: molecular weight marker; lane 1: assay with plasmid pBN70 (positive
control): lane 2: assay without added nucleic acids (negative control); lane 3:
PCR with RNA isolated from MVA-mBN30 infected BHK cells without adding
reverse transcriptase; lane 4: RT- PCR with RNA isolated from MVA-mBN30
infected BHK cells; lane 5: PCR with RNA isolated from MVA-BN infected
BHK cells without adding reverse transcriptase; lane 6: RT- PCR with RNA
isolated from MVA-BN infected BHK cells. _

B) M: molecular weight marker; lane 1: RT-PCR with RNA from cells infected
with mBN31; lane 2: RT-PCR with RNA from celis infected with a different
recombinant MVA comprising the NS1 gene in the genome; lane 3: RT-PCR
with RNA from MVA-BN infected cells; lane 4: PCR with RNA from cells
infected with mBN31 (no reverse transcriptase added); lane 5: PCR with
RNA from cells infected with a different recombinant MVA comprising the

NS1 gene in the genome (no reverse transcriptase added); lane 6: PCR with
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[1. VIABILITY STATEMENT The viability of the

m croorgani smidentified under | ﬁ ?bgvte vvatshéezgieg on
' r viable . On tha at e, ,
WPU%P%QJrsgsazgioslmo\?\gg 1 Indicate the date of the BEVEPMHA012610

[ [ a transfer has been
eposit or, where a new deposlt%| or _
(rjmge, the nost rel evant date 6 ate of the new deposit

. I . rr (¢ .
G e o nde e e e 7
r?g@’\]"f'g%é’ STOChBBN ALy (mositivacknigodh lane 80sSs ggﬁf'ﬂ%gg}\?%ide

gl .26 APPENDI X 3 Page 29 BUDAP
ON T'%Eé'ili%j\%ﬁ%kﬂ“é\%{ Iy | TION OF THE DEPOSI T OF
M CROOAGANI ShI'S FOR THE PURPOSES OF PATENT PROCEDURE

| NTERNATI ONAL FORM WD 2006 48582 PCT/ EP2003 /012610
27 APPENDI X 3 - Page 19 BU REATY ON THE

T OF
RNATI ONAL RECOGNI TI ONDF THE DEPOSI
M R NI SM5 FOR THEPURPDOES DF PATENT PROCEDDE-

T% BRI CORIAID! ot Bisttraml iNNSNGRDItBe RESEARCHhvention. 1t will be
WellNﬁTdJ@F@o%Ra person skilled in the art that the provided example in

no way may be interpreted in a way that limits the applicability of the
technology provided by the present invention to this example,

Stable Insertion of two foreign genes regulated by the Cowpox ATI
promoter in a single site of the MVA genome

The aim of this example was to demonstrate that an insertion of two foreign
genes both regulated by the ATI promoter is stable.

Suminary:

The following exampie demonstrates the stability of recombinant MVA
comprising two copies of the ATI promoter in the viral genome. To this end

- the cowpox ATI promoter was fused to the GUS gene (E. coli 3-

Glucuronidase) and non-structural (NS) 1 gene of Dengue virus, respectively.

- For comparison the GUS gene was also fused to the naturally occurring

Vacciniavirus pr7.5 promoter. The ATl promoter-NS1 gene expression
cassette and either the ATl promoter-GUS gene expression cassette or the
P7.5 promoter-GUS gene expression cassette were inserted into a
recombination vector comprising sequences homologous to the MVA
genome, (Fig. 1 and 2). in the resulting plasmids pBN70 (ATI promoter-NS1
gene expression cassette and ATl promoter-GUS gene expression cassette)
and pBN71 (ATI promoter-NS] gene expression cassette and p7.5 promoter-

GUS gene expression cassette) the expression cassettes were flanked by
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DEPGSI TOR: | NTERNATI ONAL DEP@SI TARY AUTHORI TY:
" MVA- BNVO0083008 | 1. SCI ENTI FI C DESCRI PTI ON AND/ OR

se diRSPRESELIAKIINOVISG S SNAE NS Thehei MVécgeg;mnmsmm which the
i dentified under | above wasacconpani ed b
- EXRIESs TN ¢a3,sea@swa55p.bﬂ1|nsys\rt§gi@a'8§é1pmg %equences direct

thereroah i & bl B eSS B3R (ARBEE RO Boh flar) 136

13&%#&%@' MVAaieqﬁﬁﬁé the d@1|§rv@@rreqmcsc@ulv@iﬂm\n\m®\1 tarmdjer I

was received by it on 30P August
trah@m)ﬁddwetmpaim andgh Bl ldeq:m:mqtovelw InRBEERIEPE lgemologous

req%%a@ﬁ%triogbm Ft{)fal@g@\'?gglge M\?{\%%b ﬁ%ég‘ﬂﬁg%gpmenmahon

plaﬁﬁ%}' ;Ie%m&mg‘ ¢Pédér¥bm%’f’1‘t$ﬁ@§§f nobte OfH Bt RIm IRRO%E Were

convert eposit toa

sugﬁ@@édi to @@d@’fal &b@n@y@ap%queTpaﬁﬂyaMa ambwevedabyaged in CEF
date of receipt of request for conversiaon)

ceuiwmmmlumhe[ CDERGSRTERYICAUTHERD Wuww@pqmj 33%)0}T he

er Si gnat ur e Js) havi.n
regapPRRE Ware Teafist R SOR el Esogn AindeHEl dédhes and
sequence of recombinant MVA constructs containing two different set-ups of
the two promoters. Analysis of the sequence, PCR and functional tests

showed that the recombinant fragments are inserted correctly and that the

insertions — even when the AT! promoter was inserted twice in the genome —

are stable and functional.

Materials and Equipment:

primary CEF cells; MVA-BN with a titre of 108 TCIDso/ml; Effectene
transfection kit (Qiagen); VP-SFM cell culture media (Gibco BRL); G418
(Gibco BRL); DNA Nucleospin Blood Quick Pure Kit (Macherey Nagel); Triple
Master DNA polymerase (Eppendort); Oligos (MWG); Sequencing DCTS
Quickstart Kit (Beckman Couliter).

Methods:

The recombination vectors pBN70 and pBN71 (Fig. 1 and 2) were cloned

according to standard protocols known by persons skilled to the art.

5 x 10° CEF cells were seeded per transfection reaction in a well of a 6-well-
plate and maintained in VP-SFM over night at 37°C and 5% CO.. The cells
were infected with MVA-BN (moi 1.0) in 0.5 mi VP-SFM per well and
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incubated for 1 h at room temperature on a shaker. Transfection of
linearized pBN70 and 71 was performed as described in the manufacturer
protocol (Qiagen).

The resulting recombinant viruses were passaged several times under
selective conditions (G418, BOO'pg/ml) and single plaques were isolated,
amplified and analysed until purified clones were generated. The analysed
virus finally was passaged 20 times.

Resulis:

1. Construction of recombinant viruses

Two recombinant MVA expressing NS1- and GUS-sequences under control of
two different promoter combinations (ATI-NS1/ATI-GUS or ATI-NS1/p7.5-
GUS) were created. These sequences together with the selection cassette
IRES/EGFP (internal ribosome entry site/ enhanced green fluorescent
protein) were inserted in 136-137 IGR (intergenic region between ORF
Al36L and A137L of the MVA genome) site of the MVA genome according to
methods known to the person skilled in the art. The viruses were purified
and passaged 20 times under selective conditions. Both recombinant MVA
were amplified to crude stock scale (1 x 175cm? bottle). The ATl promoter
sequence in this example correspond to the sequence of SEQ |D.: No. 1.

2. Expression of the EGFP coding region

In order to determine functionality of the inserted test gene in the IGR 136-
137 fluorescence was observed during passaging. If the inserted gene would
not be functional in this site, no expression of EGFP should be detectable,
MVA-mBN30 and MVA-mBN31 infected BHK showed clearly that a gene
inserted in the 136-137 IGR was transcribed.




10

15

20

25

30

s 1 Wiere Rule 6.9 (d) applies, such date is the date
on which the status of international depositary

aut hority vas acquired Form HPl 4 (sol e page
WO 0UMBIES182 the conplett—pii 28 sol uti oﬁ gepcrRPhos¥Bs10
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e P SRR SR LBl g R o e rgsigarn the
expdcteregesdincdetiecturen Ny sviiohtySePviQas | wxedcomtbsn any of the
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préfudt HPLERE rBEoRUEhAtt RIS, St fite Reghtiae ddrtoleswescenal was
or ny

copl asma DNA. Positive test results appear as
dedadied. Ticlsean éfficmmt ceiection angcspPpaRRIDNAeo@GRINRL vector

- results show n I
fromg ﬁb@regnz@ws\;lyvectgr Wﬁ%hﬁf’sné&aﬁrkg@ rbijfssf:e?g&%n E?éc'gsu re.
4. Sequencing of region 136-137

The sequencing results showed that for mBN31 and mBN30 promoters and
GUS were inserted without base pair changes in the IGR 136-137 site. For
NS1 in mBN30 also no changes in the base pair sequence were found. In
mBN31 NS1 had four point mutations in the base pair sequence (position
1315: C instead of G, position 1582: G instead of A, position 1961: A
instead of C and position 1963: G instead of T). Two of them (at position
1582 and 1963) resulted in no exchange of amino acids. Irrespective of
these minor sequence deviations it is clear from the sequencing results that
both recombinants, mBN31 and mBN30, comprise the entire NSI
sequences. Moreover, it can be concluded from the sequencing data that the
NS1 gene is stably comprised in the recombinant mBN30 that contains the

two ATl promoters. The experiments demonstrate the stability of the.




10

15

20

25

: Pt i;Positive
:27/17/00 Result: Positive Cortroi; _
%g:t ive Conrol:Negative Test ResultNegative Overall

. ' by.,,,..... 1:5
WERHbisESS ! ho_“ B :dAclé, Head of puality. ... BUCTAPMS12610

-12-00 18:34 VON
Date Page 1 of Z EMPFANCEN 042 2-0
nurvaaag evtl eeefvn of cell edl LU pe hN - BAVARI AN

- . . | |
"RERO T #ARTIBENZE 102 iR H 10448 %tEPSeGARRLEL & L L L ded i
I tiw;n Determgnati on of TCI Dsiﬁoﬁ%cyf]opg@g% N a btk
tﬁgt"?'fﬂ'ig&ﬁ‘.onzesop ECACC/ 055) Celt Cert;<f sate ~f
A>l zal ys~s Product Description N YA-BPf Accession

P2003/ 0 0 Test Description: )
e e B IR HOGT g soddpcaUBrgene in
reegmbdmanisSay8NB O b d( gfnd in Fluid Thioglyco
- hdediutn (FTA vn. SOP BF/ 91192 Aecpt anae
Critcrion/ Spcificatlon: Al positive controls

Toeatiavei dosulod BSR Shasshdbiveg oaponagepsaAnd ardldns,

gr o

: [ evi dence of mcr
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5.1 RT PCR of NS1 region

- This experiment was done to demonstrate that the recombinant MVA-

mMBN30 and mBN31, which hoth comprise the NS1 gene inserted in the IGR
136-137 site functionally express NS1 as MRNA. BHK ceils were infected
with the viruses MVA-mBN30 and mBN31, respectively. RNA was isolated
from these cells and was used for an RT-PCR assay. The resuits demonstrate
clearly that NS1 is expressed form both viruses in infected BHK-cells.
Contamination by viral DNA could be excluded since no PCR signal was
detected when the reverse transcription step was omitted. The water control
was negative and for the plasmid positive contro! of both viruses a clear PCR

band could be found (figure 3).

5.2 Measurement GUS activity

In order to demonstrate the expression of GUS inserted in MVA-mBN30 and
mMBN31 after 20 rounds of passaging GUS activity was determined
-quantitatively, Table 1 shows clearly that GUS was expressed in both
recombinant viruses, while no GUS expression could be measured in MVA.
BN without insertion.

[ Dilution 1:2 1:10 1:100
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Negative Control: Negative Testl 7, esul t Negative Overall
Resul t . PASS Tost Description: Acceptance

Criterionl Specificationl Crlteria:Negative c
WO 28H4uB¥2show no sign of Cytopathic effeots P(%/ﬁpioﬁs/ou(m

Sample is serially diluted into in 4 wells of
i ndi cator cell tines for eac]h di lution. Cytopathic

mBH Bects indifate thapsvirus |is pogdeat. Vifus tige2
is calculated using the bel gw equation Were x is t he

mBNaBlle obt ai hed fr@@ida stardard D®80 Tabl e as 3,012

resuylt-of th di-stri-byti-on I
ot AT L T LIIU V

BN| ess than 4 po&“@@%lls per di P

vatte—of —the —hirghest—di utl o where alldwelts are
positive: TCID~o =1 x 10" Y Date:01112!00 Resul t:

R T Ry
MV%&%‘[%?QBQS%M vz mﬁmaﬁd f\ﬂV?&lm@l L% R Saussaged

20 Yirk B es@antCelfd war® ifetted witheboth recombmant viruses and

harvested after 24 hours in lysis buffer. GUS activity was measured

according to methods known to the person skilled in the art. Values of
activity were measured by absorption at 415 nm. Values <0,05 and >2,0 are

out of range.

Acceptance criteria:

PCR Analysis of IGR 136-137

No bands should be observed in the lanes of the negative controls, and only
a band of the expected size should be observed in the positive control. For
MVA-BN a 212 bp fragment is expected.

Sequencing and PCR of region 136-137
The PCR amplification of the viral target DNA with the primers should reveal

a single fragment of the expected length. The assembling of the sequences
éhouid result in one contiguous sequence representing a double-stranded
DNA fragment of the expected length. Short single stranded stretches are
accepted if no mutation is oécurring in this region. Additionally the ends of
the contiguous sequence are allowed to be only single stranded due to the
heterogeneous nature of PCR amplification products. The sequence of the
test sample should show a homology >/= 97% to the reference sequence or

the respective database sequence.
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. , .
-~ 7 Mvn-BEN , v0OOE3008
ii. SCTEWTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:

oW & scilentific description

A proposed taxonomic desigaation

(Mark with a cross where applicable)

1T, RECEIPT AND ACCEPTANCE

1 ohis International Depository Authority accepts the microorganism identifiedlunder I above,
jwhich was recsived by it on  30™ Dugust 2000 [date of the original deposit)

Iv. RECEIPT OF REQUEST FOR CGNVERSION

The microorganism identified under I above was received by this International

Depository Authority on {date of the oxiginal deposit) and

A request to convert the original deposit to a deposit under the Budapest Treaty .

was received by it om {date of receipt of request for conversion)

iv, INTERNATIONAL DEPOSITORY AUTHORITY

Mame: Dx P J Packer Signaturels) of persosi{s) having the power

to represent the International Depository
Authority oxr of aunthorized officizlsis}):
hddress: ECACC

ggﬁf_on Doun Date: PS Q&L(‘ tﬂj l ’-i/ 57-/62)

Salisbury SP4 OJG

1 Where Rule 6.4(d} applies, such date is the date on which the status of international depositary
authority was acquired

Form BP/4 (so0le page) 1581



- Il C TF1E
12610 1. | DENTIFI CATION OF TF:
EICI/CE?IZJQQ%:Z{\I?SM Identification reference given by the

. [ nunber gi ven by the
w3 #ﬁ%’ 'ﬁcoiliﬁsbggosl TARY AUTHORI TY: VOOlZOi"%T/EJPh(]()g,/g]z(;m
SCI EpLFLG | ON ANDY &R PROPOSEDTAXONOM ,
DESf%ﬁ@TIOﬁDE e Epdﬁpgahkyw1idgnylfled under .
above wasacconpani ed by; A scient;flﬁ defﬁr;pELSQS
d taxonom c designation (Afark wi 0SS

a%gpgsgpplicable) 11, RECEI PT AND ACCEPIAN?Ee. pi s
I nternational Depository Authority accepts‘riCh o
m croorgani smidentified under | abov80h kdate s
receivdbT ey iClﬁntiﬁca (éeg}air_ng ),

i gi it)' ysis
ori ginal deposit)

Product Deseription MVA-BEN

Aceession Number 00083908

‘Yest Description: :rhe Detection of Mycopizsma Dy Isolation on Mycoplasma Pig Serum Agar and
it Mycoplasma Horse Serum Broi.
3OF QovyYCoio iz

evidencs of microbiat growth,

The critevia for a Positive fust rosult iy evidence of mycoplasma by typical colony
formarion on Bgar. A nogative result witl shaw ne such evidence,

Tost Number; 21457

Date: 29711100
Resul;
Positive Cantrol; Positivs
Negative Control: Negative
Test Result; Negative
Overal] Repuylt: PASS
Test Description: Detection of Mytoplasma using z Vero indicator cell line and Hogchst 33258

fluorescent detection system.
SOP QUMY COMN7I08

Acceptance Criterion/Specification: The Vera cells in the ne
fluarescing nuclal wirh no cytoplasmic fluarescencs,

show evidence of mycoplasma as flucreseing nusle} plus extra nuclear fluarescence of
mycoplasma DNA, Positive test results appear as extra nuclear Huorescence of
mycoplasma DNA, Negative results show nto cytoplesmic fluorescence,
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Distribution of less that 4 positive wells: ‘:, 24; 4,30
x 23
Y: 107
TCIDg= 1 =10'*%%
107
= 10%8
Overall Rosulu Virus Prosent
- FFF End of Ceruicates + «
.*.\uthorised DY araianse Q .r‘g.g?/.L..... ............ ECACC, Head of Quality......"tf.(?.«fé%... Datc

Yage2ol 2

rurapaas sollection of coll culturcs




1991 WD 2004/i1:18i 82 PCT/ EP2003/012b10 3~ APPENDI X
3 Page 2A BUDAPEST TREATY D27 THE | NTERNATI ONAL
WEE%QE%IZDN OF THE DEPOSI T OF M CROORGANI SMs  FQOA THE
OF PATENT PROCEDURE | NTERNATI ONAL FORM/EE2003/012610
BAVARI AN NORDI C RESEARCH  I%STI TUTE GVDH

FRAUNHOFEAHTRASSE 138 D- | ED @DWANY

NA[ 9E AND ADDHESS E THE VI ABTTTRY

OF STATEMENT Ls | | FURIERQB| TORAHABI LI T)coession Ne:
STATEMENT i ssued HTRAURILOs 2 Dy the In s o

| NTERNATI ONAL DEPCSI TARY AUTHORI TY identifi et-BA tRE.

foll ow ng p@e Name:; BAVARI AN NORDI C AESGARCH

| NSTI TUTE mﬂﬂgposﬁad@w@&ﬁm%%-lﬂhf@ 82152
pErodRT GERVANY “I'I. VI ABILI TY STATEMENT I

M%IB%@I - ANl SM Accessi on nunber

o DI 07 ‘T?‘%f@“ 6?;;4‘fgggldﬁp%sﬁ or of the transfer: 7~
Deposimra.gdecqbc' LU(::,C e e pe Spde i M) Sy < —AN, OM

| ehiﬂg—?gg ' ytnal adi e,
TelNo o HEAD B2 HOGO | ya-uU=m. .. 00 Vi dodve redd BhEEs assabl e
BIOHAZARD STATEMENT MUST BE ENCLOSED :
The deposlt is made Iy aceordance with
deposit of cell finex to e ECACC.

SERSER. T,

the tzrms of fhe Budapest Treaty 1977, 1 agree io abide by the conditions and regulations regarding

Sigoature ft) P elldon.. Dats 25 0%, Qoo )

Address to which inveise shonld bo sent (i different from above) o
Accounts Department, Bavarian Nordic Research Trstitute GrﬁhH

—Fravnhoferstrafia 184
D-84152 Martinsried, Germany

VIRUS INFORMATION
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Strsi ural. :
fruin . Wﬁ Y '3-’ ;QI-F €1.26.82.85

Normal Host None

A . . :
Virus Titre Deposited : 10‘?‘? 2 i £ ] ??I e
VIRUS PROPAGATION ’
Hoat cells {first choicr) Lhicken Embrve Eibrohlast (CEEY
Alternative Host Calls - ) ’

Detaile .of Hose Cell Growth {medi, temporaturs, sceding density, grawth fiotors sto)
Chicken Embryo Fibroblast Cultured-in RPMI Media Supplemented with 10% FCS
AT _37°C/5%5C02. No Growth Eactors Needad : ‘
Details of Virus Growth (a5 confluency of host cells, co-sultivation, mof, effects, time taken)

Infect CEF Cell At Near Cell Confluancy . (Annroy.  O0%) ut_m:Ln 1 ToInBaC 13
VIRUSSTORAGE . T R At
nfluency; Infection Times on A
. r o
Matarial stored (og anpernatant, Infected call extract, viable infosted eelly etc) verage 3 days At 37 C/5KC02
Tempersturs and conditions ©  Lnfected Cell Extract At-80¢C
VIRUS ASSAY

Method (enclose if necessary)
DOoes not fomm Plagues. It forms Foci of {PE in CEE Monnl

LITERATURE REFERENCES {if sy TC
. ‘ ID50 Method ~ Reference;
Ingo Brexier et al, 2000 3 MethodgwinMal /Vol % AR

T 11u.¢guu1 Merd-tort Ll
ANY OTHER RELEVANT INFORMATION Cgne Therapy: Methgasj I;:(Jj’b;;;tacal s Ed.
and U, Stein. Human Press - S

Virus Looses Viability At Low pH. Dilute Virus With Sterile

IMM_Tris-Hcl oH9 Buffer w || m
European Collection of Gell Cuituzes, Centre for A lied Microbiclogy & R h

Salisbury, Willshive SP4 0JG, UK. o PR & Rt ‘ 6

Telr +44 1980 619513 fFaz: +44 1980 651315

B.Mail; ecace@eamr.org. ik Wab Sife: wwweaneorg.uk . He. FERm

srs Litrate by

Tomorrow's Heallh -




T

Indicate the date of the original deposit or, where a

new deposit or a transfer has been nmde, the nost

rel evant date (date of the new d=_posit or datgpedosiimio
WO PPEMSPEr) . In the cases peferred to in Rule 10.2 Ia)

(ii) and iiii), refer to the nost recent viabilit
test. 3 Mark with

HP/ 4 (first \Wage)

. isfondie: Page
25 PCT/ EP2003/ 0 VE TCONSIONDER YW GH J?_E
VI ABI LI TYTEST RE eAVA- 575 - | V00120707

. THI'S VI RUS WAS ED ON HFI K CELLS TCl :
.V, | NTERNATI ONAL %@gﬂ)@m me: Dr PJ
Packer ECACC CAMRE) b ) having the
__power Address: Porton Downto represent
D‘T"”"_’:’”"Eﬁ:’eﬁ“ﬁﬁ’fﬁr %ati onal Depositary SalisburyAuthority or
eposit ex t hori_zed_ of figi al VA ' SP9 S eI
carcatrg 1 O A0 (LT &) ( i Mod BT nIGOATE: e

the 1 nformation has been requested
and if the results of the test

result er é egagj ve. [Horm
Docs the SRR AegsEEE AR P HLE 3§ W O 20 M

€ yes, plee REF L EPR OGSt mdmgury gg7h P eategory) end fx10 ﬂéc%%é@ '.gipmcm: of cells.
Dioes the above deposit contsin genctically mauip\_ﬂu.tud matertal? Yes D No
. Yyes, plense cuclosea gcneml descﬁ};ﬁon and answer the following:
R s the material ' DNA D RNA O
b.  isthomaterial presentin 2 host organism?, - YC-‘f _ D . No D
c. is the geactic ml;tn:r'wl readily transferred to environmental organioms?  Yes ] Yo [
d. isthe gcn:ﬁc.ﬁmﬁ:dal likely to be ‘expressed as protein] Yes || Mo D
& wwhat Is the eategery of this materia under ACGM regulntions?
ic, i. contaipment fevel
i GMO type

For amy posilive responses to guestions b please give detalls

Piease supply any farther details which wouid be relevant 1o assessing the saft handiing condirions for materiats to bs deposited at ECACC.
Wighly attentusted Replication Incompetent in Humans and_Animals

- :5_';:'.2 S Rlgrriny

Do 2 5. 0K, 2000

Pentoame  DF- Petra Pielken

P!easé nafe fhat deposits which are, or cenfal, aninal pathogens requirs ai fmport licence Info the BC. Please allow 8 weeks for this proi
submit informaddon reguested by ECACC for ficence applications as guickly s possible,

s Hesearch,
'l‘nmrzdoagrauw’s Heall

Buropean Colleetion of Gelt Cultures, Ceolre for Applied Microbiology & Research
Satishury, Wiltshire SPk 0IC, UK

Tl +id 1950 613512 Fhg: +4k 1080 611315 TS
B.Mail: ecacc@amrorg.uk Web Stler WVW.LAIRL otE.uk




Certificate of Analysis Product Description 114VA-575
Accession Number 00120707 Test Description: .
weeigglgiat i on of TCI Dso of Cytopathic Virus titration,
(SODI/J;EH 055) Cell Accept ance _ PCT/EP2003/012610
Criterion/ Specificati on/ Criteri a: Negati ve controls
moutd-showreo—sign-of  CQytgpathic_effects. The Test
App B Hr SO W 16—S+-6h—0l VAR ) I
Regampice 1 & seri alfp2dcrut ed || REGSEHBAVEN 5 Of
i ndi cator cell Tines Tor eathdirtutien—~Cytopathic
effects indicate that virus is present. Virus titre
is calculated using the bel ow equati on where x is the

val ue  ohiNeidAGSONS T A Rt Dsg Table as a
result of the distributi o@%’?“%’ﬁﬁ%&o%ﬁwﬂay. ng

| ess than 4 positive wefptsripgtugli | ution, and y is the
value of the highest dilution where all4 wells are
ostt+veTClDso = ~ Y x 10~+" Date: 19/01/01

A T‘Rﬁ%ﬁ‘iﬁ?"t’sﬁlaqﬂ‘??H"r“efattmem@ebrkanihﬂrdm.édmmlg@;cmy@, CoNt o Fest
onegtte—Di sfhributionief |ess thap# positive wells:

4 A 8 10s

B. DXNTIMCA RO deONE 13— NO-CPE—CPE—#—4—6—0-50
T, 105 _Over APFHESiFtienapamionatsiec []

TeEHbse=—1-x10~"0_s0
Name phepes B PP EEA@e s Cr i pti on:  The Detection of “Wycoptasts

by |sol at i oRUrensaNatiesidnas0ml CRiuvges Ser um Agar and i n
Fasma—Horse Serum Broth. SOP QC/ MYCQO 01/ 02

IV COPDTTTtoTHe&

AddeAngél‘é“ (eRestivtioy fupidisiporm fBpecidi cat i on: AT positive

ge{.’t& AT Yiconiglogyetenshae & M orale) nust show

W?I;:r@ kslenee of mycoplasma by typical colony formation on

Unitedig@iorp| at es. Broths are subcul tured onto Mycopl asnma
Pi g Serum Agar where evidence of nycoplasma by
typical colony formation is evaluated. Al negative

Datofepey 1 o agar plates nust shawsfnumeyi dence of
mi cr obi Rgeerepecinl90 The criteria for a POgibdHe test

: . TSI Lony
c. ApbEFONAL lisic T L7,y TV COPT ESTIR05 ==y 4 P
e R B R HadrDve. Resarmeapokmshonaoussan
In respestiotid ASRnatdeties NAHRA Lo 11%[91%5 t'%: 1ol 0er o |

] : . : ossible nt that it i
E‘I(‘am;:sfs@gjulh@er Pob bi thesieligated Yate, @Sk qubdéd 1 Qc?a ?ptl:‘efgf the?ielyt:):fs:tefc? W
Wi R el T o g s e ukrdcs DRGRcplent cper, n ccordence

v S i, e.g., ; atent Rules 1995, Schedul

Paragraph _3, _Austra!t:ar_\ Regulation 3.25(3); Danish Patents Act Sections 22 and 33((33)9635 >
generally similar provisions mutafis mutandis for any other designated State,

D. DESIGNATE "
LD STATES FOR WHICH INDICATIONS ARE MADE {if the indicutians are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS {leave blankifrot applicable)

Tll 1ndy 1158 llsfed bﬂiow will b 8 fi’
e ind catio =] ubln“ted to the I ternational B ea later (peg 111{3 2heraf natire of the ir, licalions e HCC'ES'SI /13
M f ) IS 101 Uy later (p & Bener altre f]i'ﬂ it 3L 0}

r————— Vino
- Forreceiving Office use only ForInternational Bureannse oBly  ——
E Thissheet wasreceived with the international application D ‘Fhissheet was received by the I nternational Burean o
H t: T1:
Authorized officer Authorized officer
L,‘-Boé_ melli

Form PCT/RO/134 (uly 1992)




Overall Result:PASS v;~ ~ ~  "Authorised
by....... t~1%r .. ECACC, Head of

Quality..>?". ~C ~ .Date Page 1 of 1 WO 200a{Rpi83BB610
WO BEHEB2003/ 012C10 38 Certjficate of Anal ysis Product

Descrl pt| on WA-575 Acces§’| on Nunber 00120707 Test

_ﬁte?}‘ﬁl ve centrr are clearly seen as fluorescing

© nucékei with no cytoplasmic fluorescence. Positive
control (A~ orale) nust show evidepce of nmycopl asna as
fluorescing nuclei plus extra nucl gar fLCEor(“sq:’\n}({\@’F\
nycopl asnma DNA. Positive test resf t 5 at}pé&r/aszext*’r‘*a«’
nucl ear fluorescence of nycoplas. | A LiNegat i Ve =i
results show no cytoplasmc fl uor-esce?' e Il'est{ajyl\;lugrber
2] 702 Date: 12/02/01 Result: PoSitive Control :
Positive Negative Control: Negative Test Result:

Ceffie MrABRl eI MicriRicTHaE st Research

Trypt one Soya Broth: (TSB) nd in Fluid- -Thioglycollate

2/}9 |dlt ESBTGM SE&?TB &moz A% épeﬂ éutltures

(Bacillis subtl | us, d ostridium spaogenes and Candi da
al bi cans) show evi dence of ni crobi al growt h
(turbidity) and the negative controls show no evi dence
of m crobial gremt gh%ggbeﬁfﬁgg tﬁéﬂj{ﬁj a for a
t t
%ﬂr) ﬁ&“s(/ob%%é%d t}’eéfnne A ?:iatt&’ﬁ de?o%f‘t

shoul est

Test Nunber : 2 %E S{ei Positive
Htg Posi ti é E?E% at ive Test
&gty ine %@e@aw O@Féw&mf q‘r@é%@uttureﬁ@es? ARSI 00
~~t =ty Sl ECACC
Head of QJa|ItS' ~c~~~."1...... Date Page 2 of 4 WO

-20(1 1/11~8582 39 ~~t ~CC PCT/ EP2(103/012(, 10

----------------------------

DrPJ Packer
Quality Manager, ECACC

) Eurepean Collectian of Cefl Dultures, CAMR, Safishury, Wiltshire SP4 DJG UK
Tae S0, Tel; 44 (0) 1980 G12512 Fay 44 (0) 1980 551315 Emat ecage@cameorgul Web Site: ecace.org.uk




ECACC use odily Accession No: Depositors Code: Euro~an

C~~ciicri ~~~ c7f Cell CuNures Patent Deposit
wOChESSEQY Forrn - Yirus pEFOSITOR UFORVATI ON Name

o posi torl Conpany/ I nstitnk Bavarian Nordi c REEBRI0031012610
Institute GrbH (ND This w I+* be the name that appears
on certificafton) conesatrMNamecx Br Paul Rowl ey Dr. Petra
Pi el ken' Depositor AdansaggLgynhoferstral9e 18b,
D- 82152 Marti. ns%ﬂ&%ﬁﬁg&a}%{qUh 89 8565 0030 FnxNo
++49 89 8565 133stn : TEVERT MUST BE
ENCLOSED The d.aa@sl‘i tes iegropRRLl € §§g?§’@@gg§5g§%%5 wi A the

Bu

© lenrr of the apes! [Treat¥.190(, 1 agree to abide by
eavartan norpReeex@g@i ti i ont 'and regul 6l 1ans regardil deposit of

rraoworsrstRakd qabi NZS fo the ECACC. signatusc -t -i P ~~r1 ~: |
v-g2152 varr@k@ 2 .-~ S 1 ? Zr% ~f> Addressm which invoice

GERMANY  shoul d be sent (ifdtflbrentfrom alore) Accounts
Departnent, Bavarian Nordi c Research Institute GrbH
NN(FI%%%T erstrabe 186 D= MarTi ncPt PO ,"1~Prman VI RU5
L N | ON N;aji nfull ~ ~~ nnk2xa ---Abhreviatcd Nsnme
rnvA I dentificatlion on Arpoul es swain No. 575
: Serol ogi cal Type~ Nornmal Host None Virvs Titre

IDEM%%%t&qH VTRUSRROPAGATT ON"Host cal s (5rst——cthotce)

i
Alternative Hoot'€811s h~nKen YmrVn arnn Detajls

Py

entisicars A 470 Cel ! Grow[ h (WedirATenptratury seeding -denst
_Eﬁpgéinfo;?"l"grg’%w F FYRLYI L el e) Chi cken Edboyion Finhe obkant ene
mss Cultured in RPM Media Suppl enented Wt 1698 PEERAT
' 37C 598BC02. No r wth F ~. DcC tpigoref V.irua Gowth (cg
confluency ofhost cells, co-cultivation, noi, effects,
t+akemy—-nfect CEE Ce11 . At N as eo

F IV
t )

"‘lLI et U CTTTy)
II. SCIENTIFIC DESCRIBTION BND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:

X A scientific description

A proposed taxonomic designation

{(Mark with & cross wheye applicable)

IIT. RECEIPT AND ACCEPTANCE

&£ Tis International Depository Authori i
g ¢ C ity accepts the microorganism identified und
e ich was recelved by it en 7™ December 2000 (date of the origipal v:iezposi‘;:r;‘e17 ¥ mbove,

v, RECEIPT OF REQUEST FOR CONVERSION

_gggogigzg;rgsﬁzm' 1?':.clen.':tifi.eu:: under I above was received by this International
i rity on (date of the oriail i
o ' ginal deposit) and
ia;egzgzzvgg ;om.rert the original deposit to a daposikt under the Budapest Txeaty
e ¥ it on {date of receipt of request for conversion)

Iv. INTERNATIONAL DEPOSITORY AUTHORITY
T ame -
Hame: Br P J Packer Signature(s) of person(s) having the power
to represent the International Depository
Address neace Zuthority or of-{authorized officials(s):
CAMR e
Porton Down pate: 3! a7 L »’.A‘"i: B

Szlisbury s5P4 0JG

1 Where Rule 6.4(d} applies, such i i
i acquizéd + such date is the date on which the status of international depositary

-.tm BR/4 (sole page)
g 1991




Annrnx 40/1 At _M 1T n 05/ra v[RUS STORAGE COnfl uency;
I nfection Tines On Average 3 Days At 37C J5%C02
Mat erial stared (ag supchataet, infected cepbtraftnebizelo
WO 2ppHUI88% nfected cells etc); Tanparanrc and conditions
Infected Cell Extract, At-BOC VIRUS ASSAY Mettrad
(encl ose ifncccssary) Doemoewmior form Plaques It forns
Foci OF ) TCI D60 Method s Refterence: ES (if N E cny
LITSRATURE R FERE C Irmp Drexler et al. 2 00 in
Met hods in NMoLeRRTEE SMBH RilR Vakcrahamis Met hods and
Prot ocol s. Ed. rddene rokbmeesacepesANY sOFFIER RELEVC, NT
| NFOLLFI AT[ON W bl al ther...and & Stein. Human Press
, Virus Looses U ability ~+i.. nn;l ,+P V;rns irii_th
70 Sterile I MM Trils-Hcl pH9 Buffer European Coll ection of
‘_;mm moamgégézlsm%ﬂl tures, |Centr eubarAppleiged M crobi ol ogy &

msrrrore cvmesear ch ' Sal i'sbur y’:;;yggﬁg%%‘gﬁ%ﬁmﬁﬁw Tek
ifled

TraunaorERSTRARE 1980 612512 Fez': : nbd13di6s 2o f ar | :

— SRIED .
Db MAEC., cc@anrorg. uk Wb Siteanrw.c:unr.mg.ttl: No.

FS3ddt9 WD 200-{/Ca8i 82 -LO ~ca~C ~~~-~

WAME AND ADDRESS QF THE PARTY

TC WHOM THE VIABILITY OF STATEMERT
I3 IS5ULED ‘

4ﬁ£7 DEPOSITOR II. IDENTIFICATION OF THE MICROORGRNISM

i i by the
H BAVARIZN KORDIC HESERRCH INSTITUTE GMBH ACccesSsion number given
ene INTERNATIONAL DEPOSITORY AUTHORITY:
001206707
bddress: FRAUNHOTERSTRASSE 18B .
D-§2152 MBRTINSRIED Date of the deposit or of the transfer:
GERMANY 7™ December 2000

II. VIBBILITY STATEMENT

iabili icroorganism identified under I1 above was tested . }
g:e viabLiity of the mi : 2. opn that date, the said microorganlism was

viable

[ ? no longer viable

1 Tndicate the date of the original deposit oxr, where a new deposit or a transfer has been
made, the most relevant date (date of the new deposit or date of the transfexr).

é In the cases referrad to im BEnle 10.2 {a} (ii) and (iii}, refer to the most recent viability
test,

3 " Mark with a cross the applicable box,

Form BP/4 {first page)




f Cell Cf ~~ o0 uiw~ BIOHAZARD , Sfi ATEMEN3' (fo be

i xcl uded n~A~ a!l deposifs) Deposit category Cel
woeil/gs3s,P! ant Culturo ~ Virus Reconmbi nant DNA

PCT/ EP2003/ f 1126] 0 ECACC usg only Accessi on NBECT/EP2003/012610

Dcposirors Code: DNAProbc ~"Hackda Dcestifa above

deposit represent nn i‘ffe¢#ious, nxic orallergenic

hazacd2 Yes * No ,ILJ idqy®s, pleaze give.details and

agy associ ated hazard ntegory (cg. ACDP category) and

fsxto ECACC PRI ORto shipnent of cells. MA is

o A V4

. fied into 61 DSaf éty tevet—1(51)—6y-Z<BS—PP
H Cow%gg?;@wgfﬁﬁﬁ VERTETY WY pAOEPY Pesasphe above deposi |
cont ai n géneti cal ry manipttat-ed—rakrat+-Yes-2 No
Lfyas, please encl ose agenetal description ntd answer
wva-575 - vbdaeobol lowi ng: s. is the materiel DNA A RNA b, is thu
terie resent in a host organisn? ~ Yes ~ Nc c. -
mﬂsvnws|§’?I%“%é@é@%“ﬁﬁk??&f=ﬂ€5diIytrnnsfcnred to
envi ronmental organisns? Ycs ~ ~ Ne d is the genetic
mktiat likely to 6¢c expressed as proteinR Ycs ~ Ne e.
rvhatis the rstegory of [his material under ACGM
regul ationsY ie, i. watainnmentlcvel ii. GVO type For
any positive rosponsesto qucsGoas bd pl ease give
derails Pleaso supply aay further details which would
be rel evant to assessing the safe handli ngwndi Gons for
materials to bo deposited at ECACC

V. INTERWATIONAL DEPOSITARY AUTHORITY
Name ; Dr P J Packer
ECACC CAMR . Signature(s) of person(s) having the power
Address: Porton Down to represent the International Depositary
Salisbury Aunthority or of authorized official(s}:
Wiltshire i
P EY] IPER '
SP4 0JG Pate: 22l §r§>:%m;(g,r

4 Fill in if the information has been requested and if the results of the test were negative

Foxrm BP/9 {second and last page)




Signed I ' t , t- : t Dau" Cc ~|-.~.~. -.~ ..
5\’;]! nthname &G . Petra Piel ken Pl ease nose | haf deposlls
ich are, or coalatn, aninma/ pathogens reqgl
WO 2949H3P382| i cence Into fire EC. Please allow 8%\/\22&%“?2&%10
This prole: subm! injo | on reguesi ed b ECACCfor |i
| y cence app icafioxs as quickly as possible. ~~~~L
JV.71-1- L 7Lday's Rescu~ch 'l brmorrow s Health
Egrlopegn ol | ecHon of Cell Cultures,. Centre For
plied 2Si erebi qt.0qy,.& Resear i Xg Wltshire
SP4 QIG, WK, Teeﬁﬁﬂﬂﬁé‘@f%ﬁé%ﬁ%ﬁgm 1950 611315
L. ~Sai & e_cace@anm)r uk Jrveb Szte: wn~eeamtorg.uk WO
Pradi¢tlBéscripRog2 PCTMWPAIIEB/ 012510 41 Applicant's or
Aagendn Ndmbe ref cr ®tH7Fber BN 52 PCT I nternational
application No. |1VDI CATI ONS RELATI NG TO_ADEPQSI TED
M CROORGANI SM (PCT Rul e 136is) A
TerResqribtient i onJditEde Py TERS fé;ttta)athic Virus titration. (S0P ECACC/055) Cell
t hem cr oor gani [ L Pt i :
~1" li n&c%pggngﬁlrgtgrgqig%g%l Ot:m[tlx Bgrgagé%gﬁa{liftcclm [hs S0R& Fiod no sign of
~ddi +i onal Sbeeqytiﬁ?;lfee h Eﬁﬁ Shmplz s _ ke ﬁdd;fa{éd%l?o in 4 wells of
Naneof deposi taij’i’rgél OSLENELTON

SEhibpaRlc feffects indicate that virus is

ent. ing the below equation where x is the value
obtained from a standard TCIDs, Table as a result of the distribution of the wells
displaying less than 4 positive wells per dilution, and y is the value of the
highest ditution where all 4 wells are positive:

TCIDs= 1 x10™*

Y
Date: 19/01/01
Result: Indicator Cell Line: BHK 21 CLONE 13
Negative Control: NO CPE
Test Sample: CPE
Distribution of less that 4 positive wells:  4,4,0
X 0.50
Y: - 10°
TCIDs= 1 x10'7%%
107
= 1055
Overall Resuli: Virus Present
“Test Description: The Detection of Mycoplasma by Isolation on Mycoplasma Pig Serum Agar and
in Mycoplasma Horse Serum Broth.
SOP QC/MYCO/01/02
Acceptance Criterion/Specification: All positive countrols (M. pneumoniae & M. orale)

must show evidence of mycoplasma by typical colony formation on agar plates. Broths
are subcuitured onto Mycoplasma Pig Serum Agar where evidence of mycoplasma by
typical colony formation is evalvated. All negative control agar plates must show no
evidence of microbial growth.
The criteria for a positive test result is evidence of mycoplasma by typical colony
formation on agar. A negative result will show no such evidence.

Test Number: 21702

Date: 12/02/01
Resul: Positive Contro: Positive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS
L |] e A
Authorised by.......{b.‘.?),-i.~.:‘...................ECACC, Head of Quality..:»?.’f/.?.(.‘fi ..... Date

Pagel of |




Eur opean Col | ection of Cell Cultures Address of
depositary institntiort Qncluding postal code ued
@W@s_’z Centre for Applied Mcrobiology & Research,
o‘r% on Down Salisbury, SP4 QJG United Ki BQU®R2003/012610
Dat eof deposi [ Accessi onNunbet® January 27, 199494D12707
C. ADDI TI ONAL | NDI CATI ONS (Il erme bl ank i fnol
appl i cabl ) Thi sinformationis conti nuedon anadditi ona7?

sbeet In respect of «desi gnat Stgtes to which
such action ips poss(lﬁlletlgiﬁf Qﬁéﬂ)’éﬁ&sﬂsmat it is
IrmeabtdnRes; 'igsabl e gﬁega%ﬁshe | aw of the designated

A @b&ion Kl S, [ Equest a sanple of the deposited
i cr%znordggﬁ[in% be mad80EIPTabl e only by the issue

thereof to an i ndependent expert, in accordance with

the relevant patent |egislation, e.g., EPC Rule 28

(Fdsx Pesclptidat ent Rl e S Schedute—2—Raragraph 3;

Australian Reguhaﬁ&;sc%]ﬁf{g? i m&us BtV Shinbestos o Hoeohst 33258

Sections 22 ands@3¢Sm 7g%né’?"al ly simlar provisions

mutatis nutandis for any other designated State. D.

DES| GNATESIcSTAEEG SR R SAT ARC MADE( i f t he

i NAi cnt i nv Buorgsangrocibionia Ab cytlBBinRE Pﬂo?;ll cﬁﬁ%gi.cm@%& clearly seen as

SCPARATE PHORNIdBE NG cGRisLs AL ONSRR T s extry oo o O o/e) must
; mycag] L . d EFpius extra nucl r fluorescence of

b) nr ki f noilbﬁg‘(ﬁs@ﬁBNéJPﬁﬁhlge tean ebEudebp 0 S ektl-asnﬁé?éir Eﬂé%fme of

will be sUBHPRTEHDNS. Nesalive nfsematioan atopBbthi® Akbrds@b b

(specidrnfligegenc=~al nnnnr!lrflhe inrlicnfinrs

eg., ' il cer"§b§$n‘?l nmber Q Ueposir' f

For r eggd. vi ngO‘fl'F)B%ﬁseoal y This sheetwasrecei vedw [ h

thei n[ent ati onal "application For International

Bur eausigseonl y Thi ssheetwas recei vedby _

tbel nternati onabdlvt E&AYEN: Auphari zedofficer

Negative Control: Negative
Test Result: Negative
Overall Result: PASS

Test Deserinfinne . .
est Description: Detection of bacteria and fungi by isolation on Tryptone Soya Broth (TSB) and

in Fluid Thioglycollate Medium (FTGM). SOP QC/BF/01/02

A oo . .
cceptance Criterion/Specification: All positive controls (Bacillis subtifus, Clostridium

Sporogenes and Candida albicans) show evidence of micrabial or idi
coatrols show no evidence of microbial growth (cal»;ar)ﬂ.]mmb|al BIoh (urbidiy) and the nesarive

Test Number; 21702

Date; 12/02/01

Result:
Positive Control: Positive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS
o)

Authorised by........ fLoatiisn

, Page 2 of 4




Porn PCT/RO']34 (July 1992) WO 20U: 1/0:{8582 rv x d2

~9 N~~~ ~ti (~~v WUNLI\t ~ ~~"" ~~Chil ~~ ~~~~ ~~
wo shoinsser O - N PCT/EP2003/012610
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Patent Deposit Accession Form - Virus
DPEPOSITOR INFORMATION '
Name of DopositoCompany/Instinte.— Bavardan Nordic Besearch Institute GmbH
(NI this will be the name that appears on certificalion}
ConmctMame  Dr. Paul Howley, Dz. Petra Pielken
Depositor hddress Fraunhoferstrafe 1Bb, D-82152 Martinsried, Germany
el B9 8585 0030

BIOHAZARD STATEMENT MUST BE ENCLOBED

TaxNe ++49 89 8585 1333

The degosit is made in accordmice with the terms of the Budapast Tyeaty 1977, 1 agres fo abide by the conditions and repulations regardi
deposit af celf linzs fo the ECACG,

Yignatute ? _:? .'(;';.rz{',ir?'.t,;, . Dats’ G, {2 200
 Address 1o which jnvois should bo sent (if dtfforent from abors) ) )

Accounts Department, Bavarian Nordic Research Institute GmbH
Fraunhoferstrale 18b

D-82152 Martinsrisd, Germeny
VIRUS INFORMATION

Hnme infill Modified Vaccinia Vimus Ankara
Abbreviated Name  MVA

Strain ~ No. B75
Morma! Host Nane
Virus Titre Deposited

YTEUS PROPAGATION

Host colla {irstchoice)  _Chicken Frhryo Eibroblask. (CEE)
Alternative Host Cells

identification on Ampoules
Serological Type -

Details of Host Cell Growth (mediy, temperaturs, seeding donsity, growth Siotors ele) . ‘
Chicken Embryo Fibroblast Cultured in RPMI Media Supplemented with 10% FCS.

AT 37°C/5%BC02. No Growth Factors Needed
Detajle of Virus Growth {og confluency of host esfls, co-culfivation, moi, effeels, tine daken)

Tnfect CEF Cell At Near Cell Confluency (Approx. 90%) A MOT .01 TCINA0/Celd

VIRUSSTORAGE [onfluency; Infection Times on Aversge 3 Days At 37°C/5%C02
Meterial stored (sg supernatant, tafected cell extract, vichle infected colls ttc)

Temporature and eandifions ~_LnEeCted Cell Extract, At-807C

VIRUS ASSAY '

Method (enolone if nocessary)

Does not Form Plagues. Tt forms Foei of CPE in OFF Monolsyers. Jitrate by

LITERATURE REFERENCES (ifeny) 1 G190 Method - Reference:
Ings Drexler et al. 2000 in Methods in Molecular Medicine Vol 35;

A
Gene Tnerapy: Methods and Protocol s. Ed.
ANY OTHER RELEVANT INFORMATION .
ANTIN "W, Walther and U. Stein. Human Press Today's Beseardt
Tyorrows Healfh
Virys looses Viability At low ph. Dilute Virus With Sterile - d?
IMM Tris-Hcl pH9 Buffer |
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Depositors Code:
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BIOHAZARD STATEMENT
(To be included with ajl deposits)
Deposit category .
Celf Culrure [ | Plant Culture || Vires Recombinant DNA || DMARebe [ ] Bacteria []
Does the above deposit represent an infectious, toxic or aliergenic haored? Yes D o ,.

1 yes, plense give.details and any associated hazard category (eg. ACDP category) and faxto ECACC PRIOR to shipment of cells,
MVA is classified into biosafety level 1 (S1) hy ZKBS

File Nn.: B790-10-14
Date: May 1997

0

-

Does the above deposit contain genetically manipulated material? Yes D No
if yes, plerse enclose a general description and snswer the following: ‘
a. is the meterial - DNA D ENA D
b isthe materal present in & host organism? ) Yer [ ] Mo I:]
[ " is the genctic matarial r;zadily transfc.:rnd to environmnental organis-rr;s? Yes ]:[ No D
4. isthe gcnctic‘ﬁlat;:rial likely to bo expressed as protein? Yes D o D
e whnt is the category of this matericl under ACGM reguintions?

ic, i, containment level

il. GMO type

For any positive respenses o questions b-d please give dainils

Pleass supply any firther details which would be relevant to assessing the safe handling conditions for materials to be depesited &t BCACC,

Signed U Y

Pontpame OT. Petra Pielken

Please nole that deposits which ave, or conicln, animal pathogens requlre an impord Feence info the EC, Please allov & weeks for this proce:

submtit information reguesied by BCATC for ficence applications as quickly as possible, GAMR'
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"OProf Dr Dr h.c. mult Anton Mayr Bock
80992 Munchen Ger manV~E AND ADDRE)éS CF DEIrF]gEOéIr ;grrqgsie °
WO ZEWLQI I N THE CASE OF AN ORI G NAL DEPCSI T pewERBW3/012610
suaft to_ Aul e 7_. 1 by tfie | NTERNATI ONAL DEPOCSI TARY
AUTHORITY identified d[ the bot COnO th i5 page |
| DENTI FI CATI ON OF THE HI CROORCANI SH | dentificatiof— — —

‘ AprlicaieBE GEBIEE g i Vegy ByrdheAccels el iifie °gi ven by the

ANAT ( HHORTY— DEPOSI TOR
Vacci niavirus Strain MJAV94012707 1l1. SCIE[IT I FLC

r[%E?CrRI PTI ON AND/ dOA PRGfDOSED TAXONOHI C DESI GNATI ON The
ooi ganism.idert if je | '
acconp aH{%BWA%WNSé‘E%F@ﬁt Or%%%gﬁg]s) (E:VF ?%@?{%1&{?:]&& a
proposed Caxonomni c deshghahd@my (Hark with a cross
where applicable) Ill. RFl _"EIPT AND ACCEPTANCE Thi s
I nternational Depositary Auth rity Saccepts the
A. The:;]\r}lq]i%altiﬁsouqa&%f%me{ng%&m&duﬁﬁef&h@cﬁﬁftheliesoabi&\/e, [ t) 1d94
mpﬁe: ch vas g ecel ved hy.it on 27/#epos (date of the

-
B. IDENTIFICATIONOFDEPOSIT Further deposits are identified on an additional sheet D

Name of depositary institution FCACC
European Collection of Cell Culiures

Address of depositary institution (incliding postal code and country)

Centre for Applied Microbiology & Research, CAMR
Porton Down

Salisbury, SP4 OJG

United Kingdom

Date of deposit AccessionNumber
January 27, 1924 94012707

C. ADDITIONAL INDICATIONS fleqve blank if nol applicable) Thisinformationis continued onan additional sheet D

In respect of alt designated States to which such action is possible and to the extent that it is legally
permissable under the faw of the designated State, it is requested thata 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, Scheduie 2,
Paragraph 3; Austraiian Regutalion 3.25(3); Danish Patents Act Sections 22 and 33(3} and
generally similar provisions mutafis mutandis for any other designated State.

. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications ave not for all designated States})

E. SEPARATE FURNISHING OFINDICATIO_N_S (Teave blank ifnot applicable)

The indieations listed below will be submitied to the Tntermational Bureau later (goecif the general nanie of the fdications e, “Accession
Mumber of Depoxit®)

g Forreceiving Officeuse only For International Bureanuse only ==
g This sheet was received with the internationa) application D This sheet was raceived by the International Burean on:

Authorized officer Authorized officer
L. Bogomelif.

Form PCT/ROY134 (July 1592)
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EEP3p03/912610

{date of the original depos,,der the Budapest
a request to convert the original deposun it to a

depos (date of receipt of request for conversion) vas

[ece ived by it on V. | NTERNATI ONAL DEPCSI TARY

AUTHORI TY Dr A Doyl eSignature(s) of person(s) having
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aDate: 28th 994 Aa ress: Salisbury SP4 QIG WK
S: L~ 1
khere Aule 6.a(d) applies, such date is the date on
WO %B‘Jt/@@sz{zhe status of international depositaryCT/EP2003/612610
authority vas acquired. Fgrm HP/ 4 (sole page) WO
200{ 048582 PCT/ EPZUQOS/ 01R26;L(c)) 4§1 1 UUDAPES | ' T' REATY
ON ' 171E | NTERYA I PPN R oRi ColIMbrdrO@P T1 | E
DEPO_SI'T OF' N C RueR@ANISNEs of QRetrf frpcepiBE  PURPOSES OP
PATEI I'f PI ?0CRDURb: | NTERNATI ONAL k'O RA7 TO Prof Dr
Dr h.c, nolt Anton Mar Besluwreynstrasse 9 80992 Munchen
. _ Germany NAME AND ADDRESS OF THE FAATY TO VWHOM THE
(% VI ABI LI TY SFATENVENT eS| SSUERBERPGE| cRORLpatE!T Prof Dr
Prof Dr BF HcC.mutdl t Ant on Mays sAddressiu dekipliistrasse 9

Anton 89992 Minchien Ger meff§f 115 VIVABLLLT o SEABGMENT The
BockmeyrétAiski ¢y of the m croorganismident on 27th January

80992 Muh98¢h 3 3

German
XAME AND ADDRESS
[ OF DEPQOSITOR

1. IDENTIFICATION OF THE MICRODRGANISH

identification reference given by the Aecession number given by the
DEPOSITOR: INTERMATIONAL DEPOSITARY AUTHORITY :
Vacciniavirus Strain MVA V94012707

II. SCIENTIFIC DESCRIPTIOR RHND/OR PROPOSED TAYOHOMIC DESIGNATION

The microorganism identified under I above was accompanied by:

i § ] a scientific description

] ] a proposed taxcnomic designation

(Mark with a cross where applicable}

III. RECEIPT AND ACCEPTANCE

This International Depositary Authﬁrity accepts the microorganism jdentified under T above.
which wvas received by it on 27/1 94 {date of the criginal deposit)

IV. RECEIPT OF REQUEST FOR CONVERSTON

rhe microorganism identified under I above was recelved by this International

Depasitary Authority on {date of the original deposit) and
a reguest to convert the orlginal deposit to a deposit under the pudapest Treaty
was received by it om (date of receipt of reguest for conversion)

. INTERNATIONAL DEPOSITARY AUTHORITY

Name: Dr A- ijyle Signature{s) of person(s) having the power
to represent the International Depositary
ECACC, CAMR huthority or of_authorized official{s):
Address: Porton Down bate: ,k_g—.\f-’
* salisbury, SP4 0JG, UK . 28th Gg4
1 Where Rule 6.4(d) applies, such date is the date on which the status of international depositary

authority was acquired.

Form BP/4 (sole page}



1 3 viable no |onger viable VIADZLI TY STATEMENT i ssued
pursuant Co Rule 1D, 2 by the | NTERNATI ONAL DEPCSI TARY
WALFORIs3d, identified on the Eo Il owing page |I.
| CENTI FI CATI ON OF THE M CROORGANI SM ~ Access FGREP2003/012610
nunber given by the | NTERNATI ONAL bEPCSI T; . RY

AUTHORI TY: V94012707 Date of the deposit or of the
transfer: 27th January 1994 ied under |l above was

tested z On that warer thevsai 6i:MedQangani sm was
Indicate the dat&yptot Tt pgpitalordeposicuion; where a
new deposit or a transfer haS' BAENT FHFER he nost

recent relevant date (date of the new deposit or date

of the transfer). In th& " E85eEéPrred to in Rule

[;j 10.2(a)(ii) and.(iii), refer to the nost recent
Prof Dr \HraRid i %ltr)fn%t' rk wwth a cross the applicabl e box.
Bockmeymwes%d? (T1P3t"fage) "““@%9&3’@“8~82
80992 MURACKAPP2003/ 0] 2610 ;i N idsubd/pulobNDI NS, N DHR 1J
Germany | | | CR TI{E VLnDI L7TY 1?8'rﬂtjnf_fw3e\16&pmmm%é\§l§/§@cl NTEPN
ATI ONAL DEPUS | TARY AUTE!BRISFY "Neitetol Bing, paBoy| e
Si gnhature(s) of person(s) having the power to
Inte rr.a tional Depositary Authority or

tga:{m anb %5&%@%&'&1? ART,

HoM e wabhory Zﬁgzr@ﬁ—if cial(s):

IS ISSUED

1. DEPOSITOR

II. IDENTIFICATION OF THE MICRODRGANTSM
Hame: Prof Dr Dr h.c. mult
Anton Mayp Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORIT
TY:
Address:  Bockmeyrstrasse 9 v54012707

80992 Munchen

Dat i
Germany ate of the deposit or of the transfer:

27th January 1994

ITI. VIABTLITY STATEMENT

The wviabili i i
Llity of the mleroorganism identified under L above was testad

on 27th January 1994 2

3
o X ' viable
3

[::] no longer viable

On that date, the =aid microorganism was

Indicate the date of the original deposi: or

made, the most recent relevant date (date of twhere deposit or saus opransfer Stec, "

he new deposit or date of the transfer).

re

In the cases referred to

oot in Rule 10.2(a) (ii) ang {(iii), refer to the mast recent viahility

Mark with a cross the applicable box.

Fomm BP/3 (first page)



— teast twor 5 expressionm cass
) 1V.  CONDITIOWDOXCEATHIQIr OOt eV L Or TBSUEr ¥WativvE°Meér eof and a

Addr ess: ECACC CAMR Porton Down Salisbury, SP4 QIG
UK. Date: .D~(~.~ 28th Ju~ir i 4 Fill inif t}le
tion has been requested and if the resuiEPs006012616
“K)%ﬂLgﬁggt were negative. Fgrm BP/9 (second and Last
page) WO 2004/048582 C ai ns: PCT/ EP2003/ 012610 1.
Reconbi nant poxvirus conprising in the viral genone at
ettes,—each, conprising the

-_~*——“—€ﬁﬁ#ﬁgﬁﬁﬁﬂﬁﬁ%%%fmheFEPﬁﬂﬂﬂ?ﬂﬁqﬁfﬁﬁﬁTﬂrrﬁ_Thé" —codingTTT—
sequence is regulated by said pronoter or the
derivative thereof. 2. Reconbi nant poxvirus according
to claim1, wherein at |east two to expression
cassettes are inserted into the sane insertion site in
the poxvirus genone. 3. Reconbi nant poxvirus
according to anyone of clains 1 to 2, wherein the ATI
pronmoter in at |east one of the expression cassettes
has the sequence of 15 SEQ ID: No, 1 4. Reconbi nant
poxvi rus according to anyone of clains 1 to 2, wherein
the ATl pronoter in at |east one of the expression
cassettes is a derivative of the ATl pronoter
selected fromzo (i) subsequences of the sequence
according to SEQID: No. 1 (ii) sequences having one
or nore nucl eotide substitutions, deletions and/or
rTsertTons w thTespect” to the sequence according to
v. IMEﬂyaymNDDEN%IN@YOF“9ﬁ$ﬁ respect to a subsequence
Lt hereof—z5—wherein—sat-d—stubsequences—andSequences
| Mame: abe fstbdyileacti ve as pronot er |sngntah3e(sp)os>€vqerm(slBlavmqetgzllzgwe:’
Recombi nant poxvi rus accor di nge reesIsans: df. g e Lo, t™
t @cfogc Wherein the poxvirus|is selette om the group
cemst sting of orthopoxviruses and s&kﬁvFﬁbx ruses
VB 220484348582 bate:  ogth Jum
Salisbury, SP4 0OJG, UK,

Address:

a Fill in if the informatlon has been requested and if the results of the test were negative.

Form BPF/9 (second and last page)
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X47 PCT/ EP2003/ 012610 6. Recomnbi nant poxvi rus
according to claim5, wherein the orthopoxvirus is a

woasellsk2 Vi rus and wherein the avi poxvirus i SPCS‘f%!:Pez%s?oqzam

from canarypoxvirus and foy poxvirus. 5 7.

Reconbi nant poxvirus according to claim®6, wherein the
vaccinia virus is nodified vaccinia virus strain
Ankara (MVA), in particular MVABN and MVA 575,
cdghfsi ted under numbers V00083008 and V00120707,
respectively, at the European Collection of Aninal

Cell Cultures (ECACC). |10 8. Reconbi nant poxvirus
according to claim?7, wherein at |east one of the
lexigeesthiant peseruesoirprisisgiih eHe viral gBAbMEAH Kast two
eﬁé%%rrwp deletion site of the MA genome wth

SFEt" P E TR ey EABRE R P B/ Hsctaw pox AT Lisramosmor a

d . anbj t poxvirus according to
33_3%??%@?9@?9@ A TP gty Vel Smesgen atene
cetipressiummceds segtiesed i h | ' rgen ;
region of the p%xviru?yggﬁg#¥$ﬁ¥%grggggﬁ%%ﬁggpbgthe'eOt
poxvirus according to anyone of clains 1 to 9, wherein

I t.one of the codjng sequences codes for

2 Rec ML RPHEAY atei gk £ Eirobamhareingt aast two
expressipautdsecBeERAE NS RCOEPLAARL POXVI T US .
gaccor ding to anyoné Sopfr%%? gﬁ?r)s %’éo}%%dng%r)ﬁp&%'?%@ the poxvirus
Hedeanent. 25 12. Vacci ne or pharnaceuti cal

conmposition conprising a reconbi nant poxvirus

according to anyone of clains 1 to i0. 13. Use of the
3. /RS ' rding to anyone of clains 1

e grioRm TS STl aichs hdei e lofo 2, wherein the
Alregliocaotentin at W20 @ﬂﬁ'ﬁjsg}{[iﬁ%géﬁal %ée%%?g&lsto e\ég%qllfé nce of

od faqr introducing coding sequences in
S%ﬁﬁsﬁ@oﬁpri sing the infection of the target cells

with the virus according to anyone of clains 1 to 10.
5 15. Method for producing a peptide, protein and/or
4. \RecesnisioRBE bskRigy 8kl i 0§k -6€h!, W th the
r econbi nant pgoxvi r ugbgizcggg(}lgnrbgrﬂf%n% (ﬁrﬁs}%ms 3ft0\(/:\éa‘ivﬁ§r@“ the

ATi preolotey icet teasatinerofahet dipreséient @dsbast igg'cﬂerw}ﬁﬁfe of the
ns and so c) isolation and/or

i table condjti ,
ATZEVP@HH@EP®%#*Q&1 Opépti de and/or protein and/or
Vi r gses id host cell. 16. Method for
affglgti ng{jepr@; ercz%l @Ea{h%dﬁ?a%@cﬁr?qc W8l 1OgPe@IID: No. 1
r esfionsesequencdsi vaig ' ' ' Shuman
conprisindmgdéiﬁister%%@bgﬂtngﬁgﬁ%kﬁghgg%gg%gﬁgHF@sf
anyone ofeleions|atichior insertithsonithiresgemmesit Sy ¥ince

vacci ne r di im12 to the animal or hunan
to be traegtgog .'nglg[?sglﬁ_&ﬁ% GcedHdv kg respestdions sBbseauence
conpri si fierébe adm nistration of at [east 102 TC DSO
(tissue culture infectious dose) of the virus. zo

wherein said subsequences and sequences are still active as promoter in the
POXvirus.

5. Recombinant poxvirus according to anyone of claims 1 to 4, wherein the
poxvirus is selected from the group consisting of orthopoxviruses and
avipoxviruses.
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ntai ning the virus according to any of
(1:I8;ai 'ror\scilltocgo. 19. %met hod for the production of a
Woedovssssant virus according to anyone of cl @c¥kpdolMize1o
10 conprising the step of isserting at Iea?t t wo
expression zs cassettes into the genonme of a

AR IHBinant POXVIrus according to claim 5, wherein the orthopoxvirus is
a vaccinia virus and wherein the avipoxvirus is selected from canarypoxvirus .

and fowlpoxvirus,

/. Recombinant poxvirus according to claim 6, wherein the vaccinia virus is
modified vaccinia virus strain Ankara (MVA), in particular MVA-BN and MVA
575, deposited under numbers V00083008 and V00120707, respectively,
at the European Collection of Animal Cell Cultures (ECACC).

8. Recombinant poxvirus according to claim 7, wherein at |east one of the
expression cassettes.is inserted in a naturally occurring deletion site of the
MVA genome with respect to the genome of the vaccinia virus strain

Copenhagen.

9. Recombinant poxvirus according o anyone of claims 1 to &, wherein at
least one of the expression cassettes is inserted in an intergenic region of

the poxvirus genome.

10. Recombinant pbxvirus according to anyone of claims 1 to 9, wherein at
least one of the coding sequences codes for least one antigen, antigenic

epitope, and/or a therapeutic compound.

11. Recombinant poxvirus according to anyone of claims 1 to 10 as vaccine

or medicament.

12. Vaccine or pharmaceutical composition comprising a recombinant

POXVirus accordihg to anyone of claims 1 to 10,

13. Use of the recombinant poxvirus according to anyone of claims 1 to 10

for the preparation of a vaccine or medicament.
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14. Method for infroducing coding sequences into target cells comprising
the infection of the target cells with the virus according to anyone of claims
110 10.

15. Method for producing a peptide, protein and/or virus comprising
a) infection of a host cell with the recombinant poxvirus according
to anyone of claims 1 to 10,
b) cultivation of the infected host cell under suitable conditions,
and
) isolation and/or enrichment of the peptide and/or protein

and/or viruses produced by said host cell.

16. Method for affecting, preferably inducing an immunological response in a
living animal body including a human comprising administering the virus
according to anyone of the claims 1 to 10 or the composition or vaccine

according to claim 12 to the animal or human to be treated.

17. Method according to ¢laim 15 compr]sing-the administration of at least

102 TCIDsg (tissue culture infectious dose) of the virus.

18. A cell containing the virus according to any of claims 1 fo 10.

19. A method for the production of a recombinant virus according to anyone
of claims 1 to 10 comprising the step of inserting at least two expression

cassettes intothe genome of a poxvirus.




