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WD 2004/ 048582 PCT/ EP2003/ 012610 Reconbi nant Poxvi rus
conprising at |east two cowpox ATl pronoters The
WO pye8858n concerns reconbi nant poxviruses conpCi/EP10g3/012610
in the viral 5 genone at |east two expression
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
ca ; X . . ¢ .
IR e RhBTRR P Gluind EoiiisiRg tTpaSt tud eomtidt AT Bfofifbters
conposition. 10 Background of the invention
Reconbi nant poxviruses are w dely used to express
Ther S1\@ntiont icpaserns recamdeinaat cedxwrusasr éoveprising in the viral

A LRS8035 covpor an
pP&RioRSt drorei diti\anfviedeRsrfPHAGS 8d cfoﬁﬂﬁ%t%lgéﬁ%%;%erein the

vector. Mpst popular are avi poxviruses on
expressiid afadbenicading usesuance lie oegdated dey BSid promoter or

5,.736, 3 6,051, 410 di I mbi t
SRLUEE AN6THls G dinfovih e HEobl pib s dgComByOr as part of 2
pﬁgpmg @éti@é‘ldc\;g@@bgit% US 5, 747, 324 di scl oses a

reconglnant inia 20 virus strain NYCBH expressing
l entivirus genes. EP 0 243 029 discloses a

reconbi nant vaccinia virus strain Western Reserve
expressi ng hunan PBackstound ofjhe inverdigtpoxvi r uses
containing H'V genes in the viral genone are

di sclosed in US 5, 736, 368 and US 6, 051, 410. 25 To

REBSEEn ANt ¢f@ptik¥e Aramyigel %%Els%oiégbr‘%sge%rre Sithens in
express not only a single protein of an agent agai nst

infedten cails. iMoreoveesponsedinant pokeirusesiaceduriemshye@dted as very
it is preferred tp express as nmany different proteins .
PLQGISTAG; ESEEISSoto Nl engB e RYNBGESPBNES ageums aareign antigens
¢ 20 . : . .
ol 0888t L XTI OB DRI R hoiruses on tr

ok fdide eand 3mazkpbesisloss cas bt ethdrntiRlel hgSS8ME36,368 and US
poxviral genome if it is intended to use a poxvirus
6 & b Ecfisclass recarpbimant ormcciganyings sbedn ddyelt baat expresses

t [ . r Laant,. poxvi rus harhorin -
SRS S LA EL B ST ERT R T 4 5 LBRRIR LA Vaceini
ViR /sERAAGIY OBR6 2Qpredsime (EhiVitus Bengsne randoiReobbVaikcloses a

gag- pol gene. For the expression of the
recombinant vaccinia virus strain Western Reserve expressing human
retrovirus genes. Fowlpoxviruses containing HIV genes in the viral genome

are disclosed in US 5,736,368 and US 6,051,410.

To induce an effective immune response it is desirable to express not only a
single protein of an agent against which an immune response is to be
induced. Instead, it is preferred to express as many different proteins and
epitopes of said agent as possible to obtain a broad and effective immunity
against said agent. Thus, it might be advantageous to insert several different
expression cassettes into the same poxviral genome if it is intended to use a
poxvirus as a vector for vaccination. US 5,736,368 describes the

construction of a recombinant poxvirus harboring expression cassettes for
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proteins encoded by the different expression cassettes
different pronoters were used, nanely the vaccinia

WO 2004948382 pronot er and the 40K pronoter. The PCT/EP2003/012610
di sadvantage of this strategy is that the activities
of the different 5 pronoters are not identlca

ths I\ds B EPBRaKEli KNl SHAE BRpEeRs: B (lsestiessionsa the
pﬁﬁgﬂ% ehéjcfdg ?'th@;&ﬁﬁ&éﬂt ég%’ﬁbn coulde cﬁﬁétaér{{e&o'nf]oters

€ pronoter ressi on casse

wefe ubedpnamewﬁh@ea@ﬂma/verras IDilepmm@*ter ad@ thewkrebromoter.
t he di sadvantgge of this strategﬁels that there is a
The siisadiantagel th@ostr@te@wsrthat gobvitiesrafythecditierent

PRABEEES 4 TiudORBLRTEHSEE BB ST Gp! SERRBrSteins
o8 1 t%%3d|ﬂ§7éntté}@§re§316ﬁcéa‘§§bﬂ%§t vaccinia virus

may be generated that conprises three p7.5 pronoters
|n different |locations 15 of the viral genone;

R AHICSG R T ROPEF 598G J6YR SO W S8 08 w6 ot Risgnoters in
tr%eﬁﬁfgrgn )gb‘lle% |cﬁf‘c£’%set{§§emr GO0 Q{H%Qﬁ’ " Were RiHYical.

enom ¢ popul th at

wafek/er:tmetdneadm@rﬁt@@@dftt&’ll@étrtat@yﬂsrt&latghém & gigkothat
acceptable if it is intended to use a reconbi nant

updesiredi see@nbirattathavels, may qsske ibelivaenitbe the 20

o A el P ots Qe Bt PiRoanlt has Peepsbown by

HbWPe)p@t QPt(Géﬁet(Ugg@elSﬁZ‘tB:@W)' tPAt taordébﬁ’{ﬂn%nﬂ/é@l:i@na virus
reconbi nant poxviruses harboring at | east two

Wm@genemteds‘.ﬁet cempnpseast ’é'rrab|p/7 ﬁqarrogremtess i diffieterdriecations
nat ur al rt of the enome erei it

opﬁ%@uwaab%e 6P Bhieler. sPealiaatiah sLetBiLbEMiaRT ey

SRt SR 8 SRR Byption o

th@reﬂmnsbmiaun@@oxhaasbéanhsaohﬂwt{ endturedafired gevomdE population
i nant poxvi ruses nmprising in the viral genone

“’hﬁt’f reﬂag*ts theoinskalRibbe pBHﬂeeagabg@@@meelémt assepiakliendit is

B N A L e

VRRINENEE of hiuhesnd.at ed by
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15 said pronoter or derivative thereof. It was shown
by the present inventors that poxviruses conprising
WO M4/048580r e copi es of the ATI pronoter are PCT/EP2003/012610
unexpectedly stably; it was denonstrated that no
det ect abl e reconbi nati on evenis occurred between 20
t he honol ogous or even identical ATI pronoter
sequences. This is ip,.contrast. to yaccinia viruses
conprising two or .mﬂ?lﬁ‘%.%{@\eo'rﬁy@d@“i n the viral
genone. According to the present invention the
poxvirus may be any poxvirus in 25 which the
It SWRE EF %B;ézft 8eRE ﬁﬂé‘%@hﬂ iH@er?t‘?&rH”t%t %P'oﬁ)ﬁet SR | recombinant
pronoter o derivative thereof. Thus, the poxvirus
pavayr use samgr bor ings ableddiawsubk@ireiskiorotas@ite ) quaterabilyn der genes

MG pien 1 L KRV FRAST| GG, DML AT, Wisaem 1t Sould be
: SBN. 0= 7817- 4). f .
PR Pt iRks APESE PYL TR 6% WE different

expressioheshdsbtieRenrSEOREPIIMAOUNEEXVI rus i s used to
express genes in mamalian animals, including humans.

Particularly preferred genera WO 2004/ 048582

PCT/ EP2003/ 01260, .4 bel ongi t he subfam |y

Chor dopoxvirin et&ﬂédﬁﬁﬁf&ﬁ@? ngbg,mv?’%’%'ﬁoxvi ruses,

Avi poxvi ruses, Capri poxviruses, Leporipoxviruses and

Sui poxviruses. Most preferred are Othopoxvi.ruses and
THgigimeet has ésen Bhaathbbygghé @roaisigorl recsmabirard poxviruses

canar ypoxvi ruses and fow poxviruses. An 5 exanple for
CHAPGSt D PbIG Vi3l BaneaeAtirasl W eXPeRsiQacar ey 4am)

RT3 Y PR AYIE SRS g goae

e any 'vaccinra vir

sexfuerices whrpenhegesxpresspineoOfheHeayian, sedirinte i¥Yesgarated by

Reserve, Elstree, NYCBH and so on. Particularly

sgid afrermelgrios agrivativedheveefei ni a Ankara (MVA). MVA has
been generated by 516 serial passages on 1o chicken
enbryo fibroblasts of the Ankara strain of vaccinia

Itﬂ%s‘@hé@(@é/ HOpredepY i QVErBRs RN poxdrirusels éHmPrising two or

ection 3, 6-14 [1975]). As a consequence of these
micoagopersoptesAjeprometeresid thegpddadly stablyjet atasd
about 31 ki ] opase i enom ¢ e and

of its genom ¢ sequenc ,
demepstrated thasna&isies 5&CoM m@lq{bgye%@chrred between

R B P R et soBlhoge TR
coteiragtio wacanianelusaxdedmprizaig the orapolrd bFgs vbnveters in the

significantly
viral genome.

According to the present invention the poxvirus may be any poxvirus in
which the expression of genes should be regulated by the ATl promoter or
derivative thereof. Thus, the poxvirus may be any virus of the subfamily of
Chordopoxvirinae and Entomopoxvirinae (see Fields Virology 3" edition,
Lippincott-Raven Publishers, Philadelphia, USA, Chapter: 83, ISBN 0-7817-
0253-4). Viruses from the subfamily Chordopoxvirinae are particularly
preferred if the recombinant poxvirus is used to express genes in

mammalian animals, including humans. Particularly preferred genera
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avirulent (Mayr, A. & Danner, K [1978] Dev. Biol.

Stand. 41: 225-34). Additionally, this WA strain has
whe®n/osss8t ed in clinical trials as vaccine to PCTRP2WIE12610

agai nst the human smal | pox di sease (Mayr etal., Zbl.

Bakt. Hyg. I, Abt. Og. B 164, 375-390 [1987], Sti ckl

. h. d. hr. 99, 20 2386-2392 [1974]).
oeoeBini 1y U6 SLRETRiL ST CPRORHEGR i, ORDRDSKT AL Ay

PQﬁaﬂ@&ﬂrusgéﬁﬂP@virﬁgés,Wpr bk rﬁésag.%ggg@g)?(%/iégsels and

according to t present 1nvention an
Scipmplvirases. Miosh préferreshare Ortrdsoxeirusbs aBddapiesikviruses.
Tr ea re strains MVA 25 572 and MVA 575 deE;)sit_ed at
Em@pg& %ééaﬁp%{'ﬂ&,etsi e GNARMPARYIresas andfipwlnyiruses. An

SEEAEE 1o PP AT e tA e T8 Mol RRI VAR sirain that
nwﬁo@hls@dta%cbh@ingd@p@}%i bedBnhunReni JFCNEy DOBRGIRRBinidWirus
The nost preferred MA-strain is MA-BN or a

stdein;, waichvas stiinsofopanieagdraatample of HeeveBNVyette Western

REFRTRe IR A EBE ST SO it Gn T brotnten, & Flodis

vaednrEeARRES: %A?%V@W@eg%égg%‘%@&/@@%Qeriél passages on
al | to ta e ar

oW ng n MVA- BN or rivatrve thereo
clickeh esdurybrfidObla32d 428480 AnKbe stvaireoft vam‘cimi:ai\ﬁisrus (CVAb) (for
application is included, in_the present application by
replEhE BERMAYTS A rlgihniEieatiann 14 [ 187 pheAtrr eansesiuggies of these

oAl POL AP b 18 BB BbRRL 31 T g of s
gdriimicasdqmndenandl dthBesfard) U@ de Setibdt BB MSg S Hdst Wedlre¥tricted
saf e poxviruses are the different vaccinia virus

tosavian sells {MeeasH Mitmlankd Gen. posoli 78s €633 ulddB3$1991]). It was
f ow Virus, a canar Vi, [ u 10 In.order,.to ., . _
SRULAG Sy SRR BREK bET thettrs e BV s wignificantly
atbullBnt (RaVi, 14! DahRBr SRKAIYZS] Beik @libR RERACEY! 20Ehah),
are susceptible to infection™wth the respective
Agdixivinally, Hms MVA stvaire hbs baendesiadinpelodogltirieins af vaccine to
infectious vjrus. Such cells are known to the person

INYRUNIZERg3I NEhENehymes, SrealpgX gisaaseMays e gbc bk Baigy Hyg. |,

AR CEIBTPS oL oag) KR P 5P b Sobl PR 0

23861239 19%hren B., Erfle V. and

According to the present invention any MVA strain may be used. Examples
for MVA virus strains used according to the present invention and deposited
in compliance with the requirements of the Budapest Treaty are strains MVA
572 and MVA 575 deposited at the European Collection of Animal Cell
Cultures (ECACC), Salisbury (UK) with the deposition numbers ECACC
V94012707 and ECACC V00120707, respectively and MVA-BN with the
deposition humber ECACC VO0083008.

The most preferred MVA-strain is MVA-BN or a derivative thereof. The
features of MVA-BN, the description of biological assays allowing to evaluate
whether a MVA strain is MVA-BN or a derivative thereof and methods
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Sutter G, J. Gen. Virol. (1998), 79, 347-352). CEF

cells can be cultivated under conditions known to the
w@ersosss8killed in the art. Preferably the CERPCTEP1083/012610

are cultivated in serumfree nediumin stationary

flasks or roller 20 bottles. 9The incubation preferably

all e Fonomat: Wiy B0 IR, Bealdtide fhentht gk Hiyosad in WO
OQM?&SOO”TNMC%nteﬂE B oéwké Oaﬁ T&Jt@g @”‘?'nlélﬂﬁed in the present

'ncubati on erably ace ours

a@:?lldétloi‘qﬁyréferé‘heesequence of the pronoter of the
cowpox virus A-type inclusion protein gene (ATI
pronoter) is known to the person skilled in the art.

I ' text. f Ce | 40 e
IneBe eyl SEBR B el BBy ke T Rt BB i for the
arﬂh@élomiu@ﬂguﬁ'mﬁnbﬁ FHENS vadisSEQusdY toNacclngtiedot Soageat the
fol | ows GTTTT GAATA AAATT TTTTT ATAAT AAAT 3'
anio 2004/ 08582 hROTAEPEOD Bonamss @ar Bcueaekyr aaf@gponwrmes are the
di fresent i nventi.on i t,[ i.S p035| bl eM rff h
'EPB%‘% YRCGUIA SHBLS 1SRN SSER 3P c?rV'lP‘E?(\UE%S%% such as
fo m)ter which may be a
fOW? gg\gb%%ggeofﬁéﬁ%@%\aﬁ%ﬁce according to SEQ 1ID.: No.
1 The term "subsequence of the sequence according to
SEQ ID.:No. 1" refers to shorter 5 fragnents of tg1 .
qolﬁért@eor@noagaty ppwfmes EUkesyotic selis are infected with the virus.

TS SR Blotic, e BEpte FN S It R tpRp e KBS pwith e
relsBective pbxbﬁ&s@aricﬁé‘l%\h r@bh@ét!bﬁ%ﬁﬁ Bfdduet|#odi E&ctious virus.
nore preferably of at |east 15 nucl eotides, even nore

Sm@fceklatalrg kopwat td Haespermn skideedritbesrt farsevery poxvnrus
| eoti.des of the sequenc

f bl |
sifcias VL ke TiDe o 1R b ok oells Jrefbrafiie
flISr‘HH?éét%e( 'agﬁ)f ?ﬁﬁ@A_crglg E[?rex?é’r of Hef& K BvahiPen 13 Erﬁ’e V. and

t he sequenc ocated at the 3" 'end
Slﬁﬁ@f a. ,DJ Gon. YiroThd 998)s &§, 8ATe368Y. GER cetisrgani lse cultivated
ué‘tié{l @(p%eo“ dl%%sﬁmmzz o ngiéé mesé%%E ékgl?gf:l mﬁ@egarteﬁaefgfablggbe CEF
4R Pcutivalits TS RIATRLE e LERRITE] ARG FATRE

sequence’in suc nuc
bé@le%9 T(hfe lﬁEQoah@n eferaé akré@,ObIIaﬁe Uetsoausae ABYEL + 2°
are part of the ATG start codon of translation.
CAFoethainfeetion NMWe |§npc5ai@trably used at a multiplicity of infection (MOI)
of 0,05 to 1 TCIDsg and the incubation preferably takes place 48 to 72 hours

at 37 °C+2°C.

The sequence of the promoter of the cowpox virus A-type inclusion protein
gene (ATI promoter) is known to the person skilled in the art. In this context
reference is made to the Genebank entry accession number D0O0319. A

preferred ATl promoter sequence is shown as SEQ [D.: No. 1 and is as follows:

57 GTTTT GAATA AAATT TTTTT ATAAT AAAT 37
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may be separated by several nucleotides fromthe start
codon of translation. 20 The spacer between the 3' end
w@bootlessgr onot er according to SEQ ID.: No 1 apPdI/EP®03012610
inthe 5 ATG 3" start codon is preferably | ess than
100 nucl eotides, nore prefer@ably |ess than 50
nucI eot!t ZE and even nore preferably |ess t
gdae

GRS Fadde Toasuaramvencde rosaie: fousn 1B Afngepmoter as
siRifie$h qon ol?’é OEDcSrefo LiSe S lcllehv%%?h?%ﬂ' ﬁrgﬁﬁbfég which

€ express codi'ng sequence ocat

maovssh rs@@ﬁeqﬂemmobtme@uencﬁwacdﬁdlngatcb \‘BEQJfIDHNb AIT IThe term
pronoter can al so be a sequence that has one or

w@ée@uen@% ok (ibs tseauenen accaediagi tonsEQn dP sNo; risequfercﬁ@ shorter

rdneol et RahBBeeGhertio S8 loaet iVt o Sl getive as 2

pnhbler afi et ap JR" ARG SE, viks métpr@%@ﬂeraﬁ WRFE| Frdgment of
virus late pronoter. A sequence havi ng one of nore

theusﬂc&c&no@eofsﬁﬁ@t iIPuNicordshas aalepgtiueficé leastwhDotucleniédes, more

PIRESTEDhG O 1 A0 300MT/BAB4ES Bt EpotDIIBIraRly of 2t least 20

ntﬁé’@éﬁﬂé%t ﬁ%s@ypr@férfa rf'qtf éﬂ‘%?@@'erﬁ,ld@bﬁ@é’#%?%e sequence of
ne or ucl eot i de

nor e Insertions Is

SIS@qMBnNe in e siibsetiePicenmeteraidy etdy desprise nucleotldes 25 to
|nserted at one or nore |ocations_of the sequenc

A oPeRndP £osEQ H1ep. thengquence O s Byve hck Iﬁﬁa’i%abﬁéec?r end of

S%@ M n doiTbe PREThITRR By ST And BBloilied 2o 20 of

SE®: IDNNo. 11 ar.e. tHel nete WARTANRT%" REeate®PE- tH 3" end of
t e derivatives of SEQ | 1 deletions,

SkQ@bH?.iNat Llons and |nsert| ons may be conbi ned in one
sequence. Preferably the derivative has a honol ogy of
at | east 40,70i nore preferably of at |east 60070,

TIRY BRloRAST A BE3RLaNLOh ilotd 278 or BPLOEMRS LU BPbYch 2 way

ast when to t € sequence O

thaEQuiclzctides. 28 to AScof SEQY I[Dplt(hadﬁKjSted |p|rtbfee$efcg£énce above) are
enbodi nent not nore than 6 nucl eoti des, even

p@’rte@feﬂ'l?oﬁy Alde 3 n&ilaét £RdAN sofnhrénélétlpaes‘\ltﬁreatlvely, the promoter

m%ng%ééﬁ%ea‘%ﬁgd&} géfeﬂagglﬂf:fé%&qogéﬁeﬁ{ﬁdm@ﬁ{an'g cofoRUE fanslation.

Ttﬁ)é %bébéb'b@tW@eHﬁQﬁ@ méh@@flt%@Sp&ﬁnbﬁr%dafrdﬁ@o SE) ID.: No 1
1, i.e. the sequence 5 - TAAAT-3' t

ar;ml zblmAen the BtAEG n3 neteir reddom isopisferabdy {ess than 190 nucleotides,
be pr.efer o.keep cleotides 22 t

& epflr 3Py 128 thaf 50 hcl et R oyt B8 h SRR Y s than

25 %&é&ﬂ@é&rHoweven the spacer might even be longer as long as the

promoter is still capable of directing the expression of the coding sequence

located downstream of the promoter.

The derivative of the ATl promoter can also be a sequence that has one or
more nucleotide substitutions, deletions and/or insertions with respect to the
sequence of SEQ ID.: No. 1 or subsequences thereof, wherein said derivatives
are still active as a promoter, in particular as vaccinia virus late promoter. A
sequence having one or more nucleotide substitutions is a sequence in which

one or more nucleotides of the sequence according to SEQ ID.: No. 1 are
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The above comments regarding the |ocation of the ATI
pronoter or subsequences thereof also apply to the
wa@bwve4ssef i ned sequences having one 20 or norBCT/EP2003/012610
nucl eoti de substitutions, deletions and/or insertions
with respect to the sequence according to SEQ ID.: No.

h res 0 sups uenc s thereof, A bundle
sifrstiutest "ay ¢ S arbnDICROTERS: ke SBOHSEF sReYingd qnis or more

%g_goq&é 'hg?ﬂLave 2 E Eg?h&? lHe\th\t‘ﬁt }ﬁ@Sonmg@HLBleotldes are

St ogi cal acti

ingstted@tasheroPmorerosatioriisf Peosadipmcel acq@adtngctd SEQaISD No. 1.
a vaccinia virus late prom)ter In this context

A rsepieane avingrone @ro neyrgkpuelBaidle daletipns is a sequence in which

Bi ot ech 1 2 10 7
o4 1pPe hfceafldes of (g 85duak ™ 5o E0RUAR (R SEA.: No. 1 are
d¥beideft Bnk’ BEMRIdrel Pocatibhk. aAt e @&idtRRsPOXVEEQSID.: No. 1
pronoter, in particular a vaccinia virus |ate pronoter

d@lahoea,ssut;stﬁehonheamldemsbgtlmqamagdm sdinbliredt imonasequence.

P{e?;@%%aéhﬁ%' BB TS 3 JHBORY sl G5 ALRe FQI&, Breferably of
[ /

S S LB B, e gde o

9(S%CWhaﬁ c@EEpa)rred Brfecsddusertdeadt $EQ IDeeNoi InfAsdoeding toithe most
poxvirus. The poxvirus used for infection is
prmf@?r@d @csnpoeh r@mtvn@hmrecthamfe nyaleetigesusvemmergenreferably not

BE P, S AL AETREENS (DA BFGPGE Yh e it

Cnﬁ,fﬁfdgqﬁ SE'I'(blaneNgrqs& on of the reporter gene is then
determ ned and conpared to the expression of the

Inr ppoti¢idar, génmlgbhﬁagopr@dracwe tohsegp mﬁﬂ|e®tldﬁ$&5:iltﬁg29 oof SEQ.
1. A h

IVRNL] b 5o e - KAUBT S 0 t@‘ﬁ?éteg tgl gifaromaximal

prg)‘rhté{f)er a%citl\/'“tgs‘?’# g*ne{ b?%gs%shﬂﬁtﬁg’fe‘?gb%t td ?@5 éotldes 2 to 29 of

re prefera east

SBQYUD eNenl e ethy sdquerieys afAABRAAT -8B thmprtomoter
preferably at 90% conpared to the activity of th
The orbbwe Eeduieerls JrgsrtingDthe ndocation sof tinesAT! “promoter or

o

orREidrél Iﬁl)(clbbﬁﬂe%@@sltl%tloﬁ@ ddietidhs AffeodiiRSerttrish@ith respect to
present invention the reconbi nant poxvirus conprises

theet sedjeerte aaoorsipg dosPbR ExsNa.t bor widbhrespest itoi sigosaguences
tATI ronoter or a derivative thereof. In other words
hekeo genonme of the reconbi nant poxvirus

A bundle of prior art documents allows the person skilled in the art to predict
which derivatives of SEQ ID.: No. 1 still have the biological activity of being
active as a poxvirus virus promoter, in particular as a vaccinia virus late
promoter. In this context reference is made to Chakrarbarti et al.,
Biotechniques (1997) 23, 1094-1097 and Davison and Moss, J. Mol. Biol.
(1989) 210, 771-784. Moreover, whether a fragment is still active as a
poxvirus promoter, in particular a vaccinia virus late promoter can easily be
checked by a person skilled in the art. In particular the sequence derivative

can be cloned upstream of a reporter gene in a plasmid construct. Said
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may conprise two or nore ATl pronoters or derivatives
thereof. The ATI pronoters in the viral genone may be
wo bw4oesse2 or different. Thus, it may be 20 thaPCHEP2003/012610
the ATI pronoters have the sequence according to SEQ
ID.: NO 1. It may also be that all of the ATI
uence

BREeR iy hd S SIeten iatra SkaBiali r«%ﬂﬂpp ceﬁﬂme@rsuﬁbraes CEF or
B‘Pf_gtdéﬁgﬁﬂat HEQ”B&% Smfgiﬁfecﬁ‘g}ffﬁhtge éﬁﬂ hef phfitus used for

one Oor nore the prorm ers 1n

infoetisans poaferally gemoxwiruByfrom dbei gakrie gereis bhel €ven more
seq uence according to SEQID.: NO 1. If such a
prf@fﬁm I¥Ithgesrive @SS BN the RoXVirgseindde ganpmes obwhich the

el sPRAE SRRl 16 SRleaiiae "B 1dF wkBBuist e s then

f AedBndo¢ tb ih Yor
d@ er ergnt nder(?{\ﬁ:i‘g{a%%s gfetwlgrds%gquegﬁth%%ﬁ%éhé)&ntm”ed by

tfﬁ@rpmotemmordmg ito g&h@r HD.: tNond . t Aederivaling cmcordmg to the
PES ATVt LS PLeTBr AU CRtHIBES NaUITBR ArTapigr actvity in said
t%%ﬁ/%ﬁ% ch%glgg%mg@t %%%g%ég%@éor%y more preferably at least

568%. exemomdrer pesfefably at fleast, 76%x mbs r@feﬁékbl at 90% compared
pronoters or derivatives thereof in the vi ra enone.
torrr@emap ipitynet dhe eromater Aeauesce het ediQatle.: ublgal | Wiso those

dgﬂ%té\gers @ggﬁg%?&o g@?gﬁﬁ)heﬁﬁse q:ﬁ)hr fo’giFP éesg%t Fhvention that
hg@éiang%ﬁ@rqyﬁm@tertmn@twh@ﬁ%mlpf N&igh is regul ated
by said pronoters. The” codi ng sequences may be any

sequences the expreSS|on of which shoul d be
PSSR mscerie PMBBriAg: [ TaeOTBLEANoREXFUE Fomprises at
1At REONBE5ESsioh A8she reagh WﬁgyaﬁeAWeggfrﬁoter or a

express a gene that is a POXVi

deevanine tiSeicofalyaihemayords ’Eheggeﬁommabf Ithenmc@hﬁblhmnt poxvirus
part of the viral genone. or a foreign gene that has
M éamprlfeeeﬁwpn%rmeee iAt! oprtqui%%orr sleriyativae . thepeof. The ATI

1 rt f

kO SR hel E nhTR Tel fd BARELGEORRLAC YRR, f ey be
thdti #ihof $hd AThereattesd hade bie tsBGuéTd:e at:@mfalﬁg 1o SE ID NO. 1.

Al ternati vel % or additionally at |east one o
Itpmeyoalspsherthakallvat ‘tkr@sATltmr@rn@@h‘ermeb@qoaameodeamatwe of the
sgﬁ(upénec%séggordar?g%t t§Ebth II\I?'o hmArlt%gHé:t?\geIi/,mc)%etgr more of the ATI
promoters may have the sequence of SEQ ID.: NO. 1 and one or more of the
ATl promoters in the same poxviral genome may be derivatives of the
sequence according to SEQ ID.: NO. 1. If such a poxviral genome comprises
two or more derivatives of the ATl promoter, these derivatives may be the
same or different. According to a further alternative all of the ATI promoters in
the poxviral genome may be different derivatives of the sequence according to

SEQ ID.: NO.1.

In general terms the invention relates to recombinant poxviruses comprising

at least two ATl promoters or derivatives thereof in the poxviral genome. Thus,
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poxviral genonme. The expression cassettes conprising

an ATl pronoter or 20 derivative thereof and a coding
WG ewyessse2 may be inserted into any suitable |PCHEP®N3/012610

of the viral genone. Wthout being bound to the

foll owi ng exanples, suitable%insertion sites may be
tselecLed from éi) non-.essent i al genes Puch,as t he

e VBh&ePrs gehdOMREEe 8 WeedBERs, fouF, fiMe six or more ATI

FGatd ' o i.on of said gene

pﬁgﬁggggfgﬂgﬁﬁgghgstphgﬂﬁéTﬁh%RE?Iégﬂﬁégﬁ for the 25

propagation of the virus; (iii) intergenic regions of
t he poxviral genone, wherein the term"intergenic
Th%gﬁgh"pﬁo@ﬁ‘éﬁ%s p@refdﬁ’faf@[tveﬁ otheteek arar tsually tpayt of repression

I t wee adj-acent genes that  do pot
CASROIR, LoER e SALIRED b BRI 5 Rhn BB087 08k hgfeot anc o
cottihgtdeefuesick s bxpsRAXYT WhlcHORNYZRIatAA %ﬁééi@pﬂt)ﬁorﬁf)ters. The

a virus genone having a naturally ocCcurring deletion
ceding sesuansesomgyrioamenyfsaances thhi edpressioniof whigihosisould be

are del et ith respect to th eno of the

c tE%'i(F‘?ﬂ gyﬁﬂﬁ\gﬁsﬁé%rPﬂ?ﬁebe@ﬁﬁ%(ag}ﬁ? U@5e9604/ 048582
PCT/ EP2003/ 012610 10 As indicated above, the
insertion sites are not restricted to these preferred

Accuzeling oo osiet slsersiative dttlebst whe ifrtheh&TIspanfotdrstiRehe poxviral
resent invention that the expression cassette may be '
SN BELEQY P WMSEFetq AXPIRSSVA IBanegthiminie alseadyngask of ithe poxviral

SIS, L8P0 B BRI PR e it cono
orCa|fbtéignls%ﬂgeefﬁatsl’q@aﬁtéa@ib@%ﬁﬂn?@ﬁéd‘?nﬁi BrOBIRSH 8| genome. In

(CEF ce in the case of WA and other poxviruse
thegetagesihe A Hi proviotes ds insertek npstieaamof the gene in the poxuviral

avi poxyi ruses, .The different expression cass es/ ATI
e ihe: Bl Sagiomalovyist i e DEgoTHEg)IcChby BGS ATl rpa@ipter.
into different insertion sites in the poxviral genone.

For various reasons it mght be preferable to insert

Altenmadivelyooe aelditiesaliyoat lesstsend e thet ATk beosat@ s or derivatives
insertion site of the poxvirus genone. However, i

ME(EA HBade Perhal A SKErBRASaaSE e thibris tadiced into the
PSRl e THEr e B baSEhies EoBinssThg m ATioRramoter or

dérﬁmﬂiv@%ﬁe&@@ﬁbhﬂa@toddirﬁgl%égubﬁcé\hhég_I:Kéa'ir‘iérﬁéfd §M® any suitable
expression cassettes are deleted. Since no

logaiden fof dhat vipairgenasne + Watheok aeiag boericoto Yembolioveing examples,
SRS B! SR WEnE SBPIRERTAND: PSR b 2efes s as
theBr KUgBhB e i)t Yhed! tHIR THPe SHRESSHY 0 r SRS FEPHESOM of the virus if the
function of said gene is supplemented by the cell that is used for the
propagation of the virus; (iii) intergenic regions of the poxviral genome,
wherein the term “intergenic region” refers preferably to those parts of the
viral genome located between two adjacent genes that do not comprise coding
sequences; (iv) naturally occurring deletion sites of the poxviral genome. An
example of a virus genome having a naturally occurring deletion site is the
genome of MVA, in which certain regions are deleted with respect to the

genome of the vaccinia virus strain Copenhagen.
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20 the sane insertion site. To avoid such undesired
reconbi nati on events it was state of the art to use
walpdoiessssr pronoters if two or nore expressi onPCT/EP2003/012610
cassettes are inserted into the sane insertion site.
According to the present invéntion it is now possible
tQ ins t WO or, nore expressi on cassettes ach
Ag dﬁﬁﬁa§$cﬁ1@%¥eAfhe dnéﬁfﬁm s@es FERi VR r«a%rlfstfecf dorthese preferred
|n%@ﬁuﬁg@ﬁe%n§ﬂ5él?qsﬁhﬁﬁmzﬁw§ ?ﬁﬁeQﬁ ﬁﬁpgréﬁﬁﬁ ipyention that the

nation occurs betwe I oirot n

eBNRESIDRI Qb setesell/ase indevtad aﬁywh@lrreﬂm tie QirBr gbr6MROas long as
enbodi nent at least two, if not all of the expression

itdapossitle tarabtains eraasabinants that eammbeiarsplifiedranst peopagated in

at JireB i Bl e ST ol e, CaBebRr bif Polasts (CEF

cAIBYVinm Ble TAGHHCREY A ahvesthdr NSoxdiiff@cest ciesRr @§é‘d|ﬁiré viruses in
cassettes or at WO 2004/ 048582 PCT/ EP2003/ 012610

géreaat and tavipodwrusasher short poxviral sequences
between the different expression cassettes. The
net hods necessary to construct reconbi nant poxvirus

i ffE é)&)r Son X REERRY/ A otd}st red%ﬁ ti7ds tR¥reof may
TRE iR St g1 b bl

exa € expression cas e and

b@ImHmteﬁ:f o cdﬁéﬂerﬁtlhsl@tbh@'mflnﬂ’h)é m(vllrla$grah@d1el nto
the poxviral genome by honol ogous reconbination. To

this end a nucleic acid is transfected into a

"Gl T sl IR R el e eyt gf o Mere expression
cayseiisahtOkhaehhvaliseptibAeiRobf tﬁqle%uwﬂrw%é@ome However, in
nucl-eoti de stretches that are honol ogous tTo the region

swth alaspdkhiasdb tgfemiededrthabhomcnlbgoaxmeesmbmnatlon occurs
bsﬁfﬁe@t@%aﬁ@s@@hﬁ@g‘ﬁfmw& SEITY erighston
w66ld Ratnd r%(?érﬁﬁera%’t v-f_rh e Fﬁﬁ{%@%ﬁ?ﬁ@gxﬁ‘réﬁﬁﬁ‘Eassettes

poxvirus an e in

arree@emtnadla‘zsun@e msngmﬁlctmttv}mm bh@h@ polkeiral mtdr gedohteare
genone. 15 Alternatively it is also possible to

d@ﬁt@d ‘rhw@wltmﬁere@@mtynant%a&aq%tllﬂ)diableughuﬁdthqrﬁeﬁ N

S5 95 Lo b 8B 5 S Bassotos i

tHee%H’@HH%‘rttld?P%‘{é I'p§ avsid beeh seldesired r@tomlha%n events it
known in the prior art. The construction of

wag sbaiiei @fa’tme adxoei vaeseifargninpromotartsrif twedrtrmordiexpression
i cul ar. ne

el ARUBEHS0N R Te SaTIenTSHETGR © Ry cBer G880 Ge bresent

invBh8oRis now possible to insert two or more expression cassettes, each

comprising an ATl promoter or derivative thereof into the same insertion site
since no homologous recombination occurs between the promoters in the

expression cassettes.

Thus, according to a preferred embodiment at least two, if not all of the
expression cassettes are inserted into the same insertion site in the poxviral
genome. In this case the different expression cassettes are directly adjacent

with no poxviral sequences between the different expression cassettes or at
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The ATI pronoter in the reconbi nant poxvirus may be
used to control the expression of any coding

WG ewuesssey s) . The codi ng sequence may pref er abPGI/ERA#012610
for at | east one antigenic epitope or antigen. In this
case the 25 reconbi nant poxvimus may be used to

express sai.d antigen after infection of cells in an
legshali moréygra@e%aﬁﬁﬁrh ahORHiakasernencrs eetwesnmdhe different

e%ﬁﬁssi%ﬁe%%%ﬁ%kon of said antigen/epitope may elicit
n-i

nmune response in the organismthat nmay lead to a
vacci nati on of the organi sm agai nst the agent from
whi ch the antigen/epitope is derived. Mre
Theevethask ngcessarsdo esinstpist aecPgunnanty poyvipas wrefkrewn to the

R e T8 Bt B GRE Re P Bhe BSP{ERiropassette and/or
tHee ptT| dgForRbter 'bgt ?éﬁ'\ﬁatw tR&r P! H]%Q'\/\%@%To%ﬂt%?ggﬂé%e?hé’r poxviral

proteins derive rom (i) viruses,
gROrNEP2Y0 3idhalEous 1 2ecarobiretidd. V.ToHTEQY, dtet paswuclese acid is
Pol i ovi.rus, neasles vjrus, nps Vi rus,

trROBEPTH VTiPya PoTERRT Fall WPy e B eoneleI 7yl comprises the
eﬁ%%ﬁ%hacas(s'e'tﬂe) anéi)‘k#}?fohe ﬁTFIE)S?ﬁogére bF%erR/EB% 463 &t flanked by

opes expressed m t he rent ‘expression

neelestitit atrataed ehatedrieviesblogouishe m%fg&geaf theekviegl genome
~a virus, bacteria or fungus. B% \ng of exanple all
inovBiglicts exressioadcasseitetansl/ex phe &il arromaies ot desivatiye thereof

s bt YSEed; BS; VA ZernlEtrs Sella e GV S b pHI Bells. The
cAllSTHPE hESRBASHItAIIA FoxeALd A0daBEMhe iﬁké&égaéénfselhbmomgous

it is also possible that the proteins, peptides or
respimipationexpress ebetiveem tthe diutfede eatidexgmcesthieorviral genome.

NGRSt L O e 3BT R o
th%ﬂsx@e%r*aﬁ%fédﬂ tﬂ@%&f?é‘i&'z{ﬁél iHFd“ﬂF@ir?fESte%eFélee.%%aﬁﬂ'P combination
i fferent VI ruses, SsucC as munps, neaslies a rUEEPWa

osdurssin fex eetls nFheordcbisbinahbdioxeitisiit irenlbelpetsl Byemethods
to use one recomnbi nant poxvirus to induce an inmune .
knawpdhsthe agirnatt. sk canstyehion. ofareeamhinand| poxwdcuses is not

resfieol fls bt it NIRRT R EAe method known to
thenb&rsbAsKilfed Il BRZYTRRay BRAWERStAMs 8Adone. 20 The
reconbi nant poxvirus according to the present

i nvention may be
The ATI promoter in the recombinant poxvirus may be used to control the
expression of any coding sequence(s). The coding sequence 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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adm nistered to the animal or human body according to
the know edge of the person skilled in the art. Thus,

W@ b@4/0485821hi nant poxvirus according to the prEGERP2003/012610
i nvention may be useful as a nedicanment (i.e
pharmaceutical 25 conpositiar) or vaccine. The

phar ma C osition aor the vacci ne may
Sléféhérsaiﬁ& H?LM %wswusnd?@w#weeﬁ@m%rus measles virus,

t e r r r
RSN AIsE S o POS: PYBRIARTTER: (B 8% i pctprias G
fuﬁgabl lizers in addition 30 to the reconbi nant
poxvirus. Such auxiliary substances can be water,
saline, glycerol, ethanol, wetting or enuIS|fy|ng
Tli%ep{?'tggqeiggg Qr%ﬁi%l?ar ! (grg gpﬂ?)ﬁtpg gqcﬁe@éqs%&jg érorg| m @lfferent expression
I d e R 2
cﬁbgﬂgghﬂ@ %%’gitegﬁ/%g ﬁo??f)dgggﬁ%i%ggﬁt Q[{hEﬁg%os r842848teria or
fuzmguds Byolgygl ybcdﬂanmplacaﬂsprodwdtyrrexpmsaadntroam e expression
aC|d % %wmers i d aggregates, or the |ike.
r

caspetie ﬁe”We dobinphdlr AcRtRIUAS ¥/6nBlBgved dramothe same
a éﬁcltngspoggﬁg ltB%ﬁaﬂPé nank, e)pod%'a[:lu %OP sepgc}r%g éél%st said

acceptabl’e form cah

aéélﬁewt@lﬁnéﬂ@el?w% Iaesmcposslbtdﬂﬁmrma?mtem q:femm@sl b8pitopes
vacci nes used for vaccinati on agai nst snal |

exiressetbdeprpythet diffarentHexpresskin Cpgsﬁchqs Bre rw.eddfrom different

392 |
g RpBY haf Pl 1 PXATBIe oy LS Ve FRBL G ipegression
cé§sbﬂ%sqfn éﬁé%x@ﬁ’aﬂ%ﬁ@@/e“i\ref Béﬂvé@tf?&n' AiffRPat v%@ﬁ@é such as

Tris, For the preparation o
muaces, nenesdfﬂjes ard grubeil@lvllmg paeddrdires tof thise embodiment it is
reconbi nant virus accor dLng to the sent invention

Pessibley EpHiss 288 1§F0mNHSH aﬁ@cvwﬁf@éag%%%lmwe gsponse

a%zﬂﬁst%é?/%‘?gf:& éﬁtsZ% peptone and 1% hunman al bumn in an
pre erably a glass anpoule. Alternatively,

the 15 vacci ne shots can be produced by stepw se
freeze-drying of the virus in a formulation. This
Alfeynadivaty, g I@aﬁt eo@ hithe aogiing sraHeners Maysnewds aatherapeutic
ci ne actose or

oGBRRUhA s IR EE, ARtV BE sBrymes and so one

antioxidants or inert gas, stabilizers or reconbi nant
proteins (e.g. human serum al bumin) suitable for in
The vmca@nbinﬁamtraokvdnus Aacczﬁdir}g)italtﬁeorpmsamﬁ omvention may be

| e for freeze-dryin conbi nant

inietaced O ammaluinen bahoSRRRATE t© 16e dngiledee of the
pé?%hrﬁﬂllé%?’ﬁwé)%?t. TAQs, 08 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 typically large, slowly metabolized molecules
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45 g/l Sucrose, 0.108 g/l L-glutam c acid nono
potassium salt nonohydrate pH 7.4. The gl ass anpoul e
w0 200tkesssseal ed and can be stored between 4C BOHEPOIN12610
tenperature for several nonths. However, as long as 25
no need exists the anpoul e isl3stored preferably at
eratures be Fi nation, or thera

SHRET B oph Tt OHe 080 NaNAaNCo . PabRESle acids,
pBIYrAGHE ASinBCALIHS OlmiRG LRI BBLYIMALRT |ipRRUELALEAEALr the like.

saline or Tris buf 0 an dm ni stere
system cally or locally, i.e. by parenteral,
[ nt{arruscul ar or any other path of adm nistration know

Fob e BKgRarationpLic el Biaseuticak aeyaositions or vaccines, the

rS58Plsb et By Ll R GHBRL T TR B edlly arsepigple form.
This ephi ibé zeshdhalsbasen sthiel bgseriighdden ahle prefarsfi®nof poxvirus
manner. Thus, according to a rel ated enbodi nent the

va¢RiBas iusadrier yeesinasion against sntklfpmx @@isf desdriegd by Stickl, H. et
Lnduci [ ' se |{n. .
oPIBERA b MEL<hc) 2 2B 50 ERARTERl, the pocins
ISV A1 B RIS Girtis” Heay 10R€ stG@AP ORI 1A@T Qfith e titre of 5x108
vaccl ne accoraing to t present 1nvention to the

TabgEm| fornhuleted (o dboutr Batrdd. Trig, 140 mdd¢ddChakt 7.4. For the
poxvirus is a reconbi nant MVA a vacci ne shot

prefiratiohy of anRtireshats,| eas! 1921 0 ehefigleky oftthkeAstombinant
104, more lo preferably at |east 106, even nore

visnef epapdrdings tte 1dbeTCIMDBSENt i siswentionl t wre  lyophilized  in
I nf ect.i d f t irus, The inventiaqn further
P e e safipe (BT Gihengreaoncenst SohoPeBti and 1%
: 2o . . _
PSRUERRRITITPaA BASLLISE b aeh ' 8108 4ol ogie iy, tne
vadwenerargatcambenpraducetheyt stegetise dhdezeedryideg fcld virus in a

in which the virus is able to replicate or a cell
forputlabian. pEhisnfednelation ae redat mdditionalisadditives such as

B R SO O S GRS o e
advibivegOslibe hBventiositlahts therined ahes dtabaiZ Rthed fombinant

producing a peptide, protein and/or virus conprising
prdteinsnfegt ihoiman sarwmsalbeenin)viuitakle rfec dmviveaad minisigation. An

R LR BT R STl P PHSH L i comprises
109 TrRNSufféN A 40k RENATS! 1888/ Prekitan GANABEB0 — 40.000),
45 g/I 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 ampoule is stored preferably at temperatures below
-20°C.

For vaccination or therapy the lyophilisate can be dissolved in 0.1 to 0.5 ml
of an aqueous solution, preferably water, physiological saline or Tris buffer,
and administered either systemically 6r locally, i.e. by parenteral,
intramuscular or any other path of administration know to the skilled

practitioner. The mode of administration, the dose and the number of
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and/ or enrichment of the peptide and/or protein and/or

viruses produced by 25 said host cell. If it is
WO nioggbss2 t 0 produce, i.e. anplify the virus aPCDEP1003012610
to the present invention the cell has to be a cell in

which the virus is able to rMplicate such as CEF or

HK cell,s in the case .of recom nant A, If it is .
BRIl SPOanGeo Rt URRT do) ghose: sk Lo daetidyAinia a known
mArdrés, preferably a protein/peptide encoded by a

codli ng sequence, the expression of which is 30
controlled by the ATI pronpter or a derivative
TFhereof, he cell may be any cell that can be

HEcBEeH Y R reladodianbediment thaminamdtonarelgies tma method

Bl Ea8bee B 08 TR MERRLCRIRE s 2 tving
ahhah®odyelmiledirg o€ ¢lurtah Dé@ﬁb?i?iirvg'tafsdrgﬂgﬁérfr\gs the virus, the

according to the " present invention. _ _ .
coppoesitinn on tbe taveir gacexdirg dortdelprasent iigverdian to the animal

opBNTL 11 o EERTE R R ao TN POl BIATSSpMLInant MVA a
vadank s%o‘?ftyb?&ill‘r?/nc&%p'rﬁ%‘%rét' RAst ﬁ%ﬁl%?%fe?rﬁéhﬁg{‘ I%?%;}O“, more

region of “iInsertion, F2rpt = repeaf o

prefaldblpr atdeast, 10°7.éven piore ppefemablyr 108U =1 @UFCIDs, (tissue
codi ng region;, NS1 = NS1 coding region; NPTII =
C%@B?ﬁ/&fﬁcgw dpspref theResUs. i nternal ribosonal entry

site; EGFP = enhanced ., green fluorescence protein

coding region; AnpR = Anpicillin resistance 15 gene.

The gtvention RitRSTcascaynstpnfigdhedfonetesanegl Mnledkt tH6 coding
NS1 gene in cells infected with MVA-nBN3O (figure 3A)

sefiuMESIBRG farget getle caBNPrisimgatie infectéan ohthwtatged cedR with
AR bR BB S BT SR TP (Gl SRS be el i
wHi@ﬁfﬂéjviWWQabRé’Fd Fémf‘catggﬁté &) ith& 8% Pe iﬁﬁc_”l}éldabr%/ethe

wi t hout added nucl el ¢ aci (negative contro
rezomiPORMvi i SRNAWIRS o dbhe dirfuso moeke nBINSES hot eeplechtBHEUCH as

| 1's without adding, reverse transcriptase; |ane 4:
alkiyp éwmarreﬁ&?s Gbfha €854 PHRSINRDIABBA Vint ect ed BHK
cells; lane 5: PCR with RNA isol ated from M/A- BN
infected 25 BHK cells wi thout adding reverse

The amertl gt Asthed Bgtes: toR mEERB Ao ibrBAcing 8RRt d, mttein
MVA- BN i nfected BHK cells.
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 infected
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 encoded by a coding sequence, the éxpression of which is
controlled by the ATl promoter or a derivative 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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B) M nol ecul ar weight marker; lane 1: RT-PCR wth RNA
fromcells infected with nBN31l; lane 2: RT-PCR with

woRbM4NEs38 cel |s infected with a different recPtEPZNI/012610

MVA conprising the NS1 gene in the genone; |ane 3:
RT-PCR 30 with RNA from MWA-BN i nfected cells; |ane 4:
PCRwith RNA fromcells infected with nBN31 (no
reverse transcriptase added); lane 5: PCRwith RNA

Tﬁéqm&ﬁhdﬁfuﬂﬁsﬂéﬁgté@ ‘éd“eéil&rﬁ&@tfe%ﬁ\wlth k@@%\kcé’#&\ng to the

conprising t gene I'n enome (No reverse
ptemﬂanvemtame added) | ane 6: PCR with WO 2004/ 048582
PCT/ EP2003/ 012610 16 RNA from MVA-BN infected cells
(no reverse transcriptase added); lane 7. assay with
plasmi d pBN71 (pdshaert\Rescyiption ))f thekég@resassay
VVI t hout added nucleic acids (negative control); 5
npl e The followi ng exanple will further illustrate

thuare& andriigune,2nbreamatic aseniationel ke feRerebiRtiay vectors

PR I Dl N SR 8T 2 vy that 11 mi s the
applicability of the 1o technol ogy provided by the
present invention to this exanple. Stable Insertion

FoAlBub + dlalgh dfewgion efinsarbdnply2Ahs7CowptanidZiof region of
r oot e a single site,of the n The ai
BePeF 2tk g reppdsof Boakaond s LT rlbriater et o o
f i-g e —
PRl U 90 PERARR RS L S PR Mo, Ny -
Neemytin rasistarides lRESbthmteynaf ribesormail eatty S EGFP = enhanced
conprising two copies of the ATI pronoter in the vijral
SERATbItEOreREenRE PrerRIN Qakng soiex; AmMPRrorpRiciliag episiaace
geﬁ’ethe GUS gene (E. coli f3- d ucuroni dase) and
non-structural (NS) 1 gene of Dengue virus,
respectively. For conparison the GUS gene was al so
fused to the naturally occurring 25 Vacci ni avi rus

Figuresi :pR it eassaho Aekefmineoressongerided b egarieoin cells

rScieesuaMtAToENRo shEu oA P AT E & rgem). 1n al
! ecoﬁg Fhth 3R MRIR ﬂH&Sﬁl’lﬁ%‘? WéVeOs CILC for the NS1 gene.

I nation vector comprising sequences honbl ogous
A) M:tinelddibar geigitematkerg.lade dnds@dy with pmm&BpBNMD(DOSItlve

Cgrllt%g] ?asnepgNgssagyAv-l\-lllth%ru%r;%tdeed_ r’?llJSclelc 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 cells 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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30 gene expression cassette and ATl pronoter-GJS gene
expression cassette) and pBN71 (ATl pronoter-NS1 gene

W@xpress8on cassette and p7.5 pronoter- GUS gePET/EP2003/012610

expression cassette) the expression cassettes were
fl anked by WD 2004/ 048582 PCT¥EP2003/012610 17

g uenges in.the
RAGEHSRF FRVRRTEIMERER b i PSR e cRiniase atfaset tane 7:
asgewitedolashedSBRTAYPes |H¥§%@Wﬁ§§ Qhﬁ?SFas&ﬂPwﬁhoutadded
inSertion of the expression cassettes Into tHhe
nuelieds geigiso{neggtive qondR)!);136- 137 of the MVA genone.
CEF cells were infected wwth MVA-BN and 5 transfected
with pBN70 and pBN71, respectively. In the cells
honol ogous reconbi nati on B¥ampled between the WA
genone and the reconbination plasmds resulting in
reconbi nant MVA genones. The reconbi nants were

TReFbBSWRTL bRagHIEN] mwsnl?%tr%lt qu 'eBJ; ‘?ﬁ\'}ér?c%n"‘nﬂ will be
vveremgaassaged in CEF cel tota of passage

weHaingrstpgd dyue nmsomlsckaiieobnsthécart tlﬁiae the provided example in
t sted for st b|||ty, expressi on of

reconbi nané We,[re
NP N4y t’E@YgeRe MR © %‘éq'lﬁ‘eﬁcé’adft lc dinbithaie @pRlicability of the
té‘c‘Plﬂ%H n%r%\ﬁgé‘& Hégptte‘@gpfj r{le%[tﬁ‘)rr‘]tt %5%%&@& dt he

t wo pr ters STS 0 € se uen
functional tests shomed that the reconbi nant

fragnents are inserted correctly and that the
Stahlednseriion of jwe f@h@lgntmesnegjﬂatnﬂ by the<CowpexAdd

stabl e and functional.
pigthbferifd gﬁbgng‘-ﬁf%%ﬁ ¢ MYA g8nOmer cel | 5. M/A BN
with a titre of 108 TC D50/n1 Ef f ectene 20
transfection kit (Q agen); VP-SFM cel | culture nedia

che:;ab‘gmfﬁhls) ex&@pie WaG ﬁond)e’\rgﬁhl)s‘gramlﬂq_r MlJah &%@B@tmr%mbﬂ% foreign
i ck Pure ere ge r|pe ster
%sy%%%e@'v@ﬁ%éghég AT @rogede( isejablsequenci ng DOTS

Qui ckstart Kit (Beckman Coul ter). 25 Methods: The

reconbi nation vectors pBN70 and pBN71 (Fig. 1 and 2)

Suwinsaigizoned according to standard protocols known by
persons skilled to the art. 30 5 x 105 CEF cells were

seeded per transfection reacti on in a vveII of a
ver n

T B R S T b e B
cdrfiBtisthdiwé BoBiex & théPATFM RRbtdeh 'th%“\ﬂral genome. To this end
the cowpox ATI promoter was fused to the GUS gene (E. coli B-
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 ATI 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 (AT| promoter-NS1
gene expression cassette and ATl promoter-GUS gene expression cassette)
and pBN71 (ATl promoter-NS1 gene expression cassette and p7.5 promoter-

GUS gene expression cassette) the expression cassettes were flanked by
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WO 2004/ 048582 PCT/ EP2003/ 012610 18 incubated for 1 h
at roomtenperature on a shaker. Transfection of
wo poveasssged pBN7O and 71 was perfornmed as descPCEP20031012610
the manufacturer protocol (Q agen). 5 The resulting
reconbi nant VI ruses were passHged several tines under
sel ectiv d tio 418, 300 m nd sin
sEfugets ferBoebia iR e Saieires A My Rs Sl i which the
ei?Ht’ésfsicﬁﬂjcéﬁé’c?é \/\)’é%rt? lg%ﬂ%eﬁ&ij T T@ﬁpﬁ%béﬁgg feéﬁbEHées direct

finally was passage ti esu
ti@irstertioniafrthefexpeessibhraassettes iskest ernte gganibiregivn (IGR) 136-
I%%A expre sing NS1- and GUS-sequences under control of
?

eV Pegeemgy St eaScunt Hdeclesswith MVA-BN and

R T AR TN s e B YU BLEEBholomous
reéddEBb SR bot@redl bativeesane MVNgérﬁjrﬁﬁ/an%nﬂﬂﬁ%mbmatlon

reen fluorescent protein) were inserted in 136-1
plasmidsniestidiéng ¢ r@@@mblmtvbdvﬂ gamme&s‘éhe aa@bmbmantefwere

he WA di to
SHERARUS R RENR 4 6 L RS S AL RLr TGATIoR 4 HoWare Pesrggsd in CEF
Ot e
L e
rengphbiniaeds werertedtecs forcktabiltl exdressivibonihseeted ggnes and

The ATI pronot er ence in this exanple correspond
T3 e QELRIRBBINA SABNSUNSLS SonSNIE By utisrent Sok-ups of

r
RS onafd*? Eféﬁ%ﬂ%@fbnf;&e?s’e%%egé? EEA M Wnetipegt tests
sH&ed kRZt th@@é@@ﬂ@ﬂ%t%égr@l@ﬁ% Hesl m:be"rtéw c@ﬁ%‘é@lglaﬂﬂj that the
If the inserted gene would not be functional in this
inserdonsio eebe@r\@bgn dhe dfTIEEPMGIROWas insediedcibriablin the@enome -
N31 i nfected BHK showed clearly

JLRTEY: Gé‘ﬁgﬁ”‘icﬁ@é‘ﬁ -ed in the 136-137 |1 GR was
transcribed. WO 2004/ 048582 PCT/ EP2003/ 012610 19 3.
PCR anal ysis of 136-137 I GR of MVA- nBN30 and MVA- nBN31

ERef%fd 4 il enpty vector contaninations in the

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 (Eppendorf); Oligos (MWG); Sequencing DCTS
Quickstart Kit (Beckman Coulter).

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 ml VP-SFM per well and
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and to check whether the viral genonme conprises
inserts of the expected 5 size a PCR anal ysis was
woreme/048582 t hi s end prinmers were used that bi ndPCTEP193/012610
regions flanking the insertion site. The expected PCR
bands for prinmers binding in8the flankl and 2 site
nbi nant MWA-

. i) .3,4 kb for th N30, (i
r§uGatsd 13 Lt Ftmnis e WA HBNSS it (CPRPechion ol

880 PR Sep| S AN BB A TR ot
protdcob{@magenhat t he reconbi nants had the expected

genome structure. No wild-type virus was found in any
of the tested MVA-nmBN30 or MVA- nBN31DNA preparati ons.

TR F¥ined S cFBt VRESSS 6Pl et B yncer
sélettive @@ﬁ@b&imtewgﬁsoogjgﬂaﬁlmﬁaéﬂng@e eHU wePPisolated,

signal was 15 detected. Thus, "an efficient selection
ardifiegpamdainaly sed wridlopiifiechiclomas were geoerathd. hptanalysed
vector MWA-BN is o%ﬁbged by sel ection pressure. 4.
VIGIR (BRLY WADPaF RS 87887 20 The sequencing results
showed that for nmBN31 and nBN30 pronmoters and GUS
R¥EfRs! Nserted wi thout base pair changes in the I CGR
136-137 site. For NS1 in nBN30 al so no changes in the
base pair sequence were found. In nBN31 NS1 had four
' j j ] ir sequence (position

12%?@“@?%@2’3968?"@&%83?@%% 1582: G instead of A
position 1961: A 25 instead of C and position 1963: G
instead of T). Two of them (at position 1582 and
Twoggrormynraed VA eNl@rQaG)Sm&N&d-@meGUﬁﬁos%@H@mes under control of

g TR Y Bnlee SR A CRE APPSR A3 .
GUS) aidtien&dbsed MBNSL & éF%E%Ocog@ﬂW\jvgﬁ ﬂn@%e@@%ﬂ@?cé@ette

sequences. Moreover, it can be concluded from
| RéSeylrdafd? Gipteenad ribesonéendy N8/ genended gredn fluorescent

SR iR AL PRI DL GO BT e
AP ) o AT, E T AR cBrn

metlgoes kaswari® thechaden skilled e thé bat, TenoiMBseSwere purified
Anal ysis of the expression of the NS1 gene and the GUS
age Rassaged ebotimiasantaeneectivhaonagiipns. Both recombinant MVA

were amplified to crude stock scale (1 x 175¢cm? bottle). The ATl promoter

sequence in this example correspond to the sequence of SEQ ID.: 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.
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5 The above descri bed PCR and sequence data have

reveal ed that the NS1 gene and the GUS gene are
weeovpnisserl i n the genone of reconbi nants MWA- PGINBP20a31012610

31. To test whether these genes are expressed fromthe

vi ral genorre a RT-PCR of thel9NS1 region and a

3 G B i 8T8 La7 g BEMVA B Rrna A TREN L

regi on Th| S exper| msnt was done to denonstrate that
t he reconbin MWA- 0 and, nBN31, which both
TEO‘??‘FSW & RIws! 19@&% viesQr ceptarpinaiionsan thedGRy7A36-137 site

H
o418 FARER PR b R e Bl TRl Br Y enoectec
sizesPFTR rlalysifWasvarad s 0T @tRMS 3Adf5oMerHaeeeCaséS tRBE bind in
was used for an RT-PCR assay. The results denonstrate

the é%&lppstflmtklmgihesné&rﬁmséa Tbermpsched iRGR dxanids for primers

t. I s am na b
ol RS e ing SRR e My bk hearausenbiat MVA.
wrmvgosp ys@ﬁsrfbp'th@raeéér%@m AL H@VST%&‘@M?%Z bp for the
control ~ was negative and for the plasmi d positive
erly ralctof MMYAIBNI r BeesisaotItharex@ERte@Osibandeodibdndefor MVA-

P O S o bt s o
oA B0 908 PR NSL IR AR BRI Y o

teshensVvAeBIN30 hat Wﬁm@ﬂﬁﬂﬂﬁ?@%a‘rﬁtlbﬁé hFurther the empty
reconbi nant viruses, while no expressi on coul

vaak rereh MyABBNemphovectars erasudied bl s mp&ct&ed 212 bp

1 2004/ 5 PCT/ 2003/0 2610 .21 nB
oy i B9 Ge@IB LI AW AS- 40a1l 088070 EONENS oGl Was
dé’ce@@gd OTQQZ aﬁaé?h@le%t M@csc%r?'é‘%lt a@H%naSF k¥ESbiRant vector
and MA-BN after 0 passages.
frWAth@&B@taw@cWAVINBI\BN Mseo e ajreehs bgesndalecit(brt pnEssure.
total. Cells were infected with both reconbi nant
viruses and 5 harvested after 24 hours in lysis

4.9k GencifddAdgigh 18eag7measur ed

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
NSI1 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 NS1
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
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according to nethods known to the person skilled in

the art. Values of activity were neasured by
w@b®engsson at 415 nm Val ues <0,05 and >2, 0 aPEI/EP29D3/012610

of range. 1o Acceptance criteria: PCR Analysis of IGR

136- 137 No bands shoul d be ob®¥erved in the | anes of

[ t and_o a band of the . .
resinBF R ot b e DEeER T L ar fmeies Sausivam.are included in
tieontrapgend®e. MVA-BN a 212 bp fragnent is expected. 15

Sequenci ng and PCR of region 136-137 The PCR
amplification of the viral target DNA with the priners
SsAbalysis of dbe expressigheoffthagBatgerfe ahd the@USegkne in

I h. Th l i h houl d |t
recprhtanda i BeRLaeddieRat fopr econting & o
doubl e-stranded DNA fragnent of the expected | ength.

i nal e d stretch 20 t [
TRk ML PGB AR PR oG Sraharebd ey cus:
g%ﬁiéngfthet@@S%ﬁﬁé AROESTR NG r?‘erﬁ%@"&ﬁ%wnﬁﬁnants MVA-

single stranded due to the et er ogeneous nature
madN rehPli Todast whepherdtietss. géftes meqeressed ftdm the viral

7 Gorenid- CoRueroe e  refion aapackinctional Z%%S@%E -
ISR PP P B SHE I MR Rt of o

negati ve controls, and only a band of the expected

53 RT BORWINSE ,@%{s&{ ved in the positive control. For
pBN71 a 909 bp fragnent and for pBN7O a 907 bp

Thisa@xpatimenteWRECIRIhe ToCoRpMStPNe AhLENt Otrggéﬁﬂzﬂﬁént MVA.-

under sel ective conditions, PCR analysis o
mEN3QA 3nd IMEN 3 hpwéric botimuoympiese dne BT @rneansertetion the IGR

-JIBN31 ( ATl - NS 7.5- QU MWA- mBN30
1 ARSI ATy R0, NEaes RENIEROPH cellsanete infected
. | ' i t ATl .
g RS SERES I S OSBE By 3 b ot
freeR Hesedmsiisnaid ates wdwt fdhen RILPCR assaly! §Bedfes@MBldemonstrate

vector and that both genes are still inserted even
clepy thest NSk dsupyeressre derife ppbnotiswsasn in hinfeates 1RIRK-cells.

Cérhtta%ﬂi%‘f’l%nngyg\gral mA 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 control 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
mBN31 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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sequencing of the region for denonstrating the
unchanged base sequence 15 and (3) functiona

wezpressson of GUS by a quantitative GUS assayP@MEPH03/012610

RT- PCR for NS1. The results of the study show that
t he double insertion of two %hfferent genes at t he

nf@‘l? CGR underttte of rthe——=s oot
resu in no rleconbi I’Igﬁgon event at twprormt er SlQ!QZZ

_were shown to |be expressed. 2

fter hidh a Number . Serteg—gyen
mBNBE | o add D WO 2%3%%48582 0,012

BRCT/ EP2003/ 014610 230@0ppl i cant's op gagent"s file BNOO7
tional applicationNa. referencle nunmbér

| NDI CATI ONS RELATI NG TO A DEPGCSI TED M CROORGANI SM
(PCT Rule 13bis) A The indications made bel ow rel ate
Table heMaansurmeghrmrfﬁm elceivitgdh MVA-rh BN 3@ SMVAPHIEN31 and
e line 18 B. | DENTI Fl CATI ONOFDEPCSI T Furt her
N@@p%& %@e%@g hafsagesi My /omBNSRdnd MrfamBNSdt were passaged

t it E ur opea
20RTRS) 7B Sl Whivao ttec®e Saphiort ’?Pmﬁm%\flrws and
hrvestadiafigr qSh@JrsCWl s ) t
éAppl i ed Mgcfgo bi ol ogy 3 %s%ﬁ?ghr@wsa alcgw WgW‘% %ured
agprdimgso urthedsKinoydoto tee peosateploisliet! nAmewtog%lsué@emf
30. 2000 QQ083008 C. ADD| TL.ONAL, | NDI CATI
?ngg@@%&? qaste ﬁﬁqy abphirtion &y 4%@% NebiasarcPddb iegd >2,0 are
oot d on an additional sheet In respect of all
desi gnated States to which such action is possible and
to the extent that it is legally perm ssable under
the | aw of the designated State, it is requested that
a sanpl e of the deposited nicroorgani smbe nade
Acoepthabeé eritelin: by the issue thereof to an independent
expert, in accordance wth the rel evant patent
| egi slation, e.g., EPC Rule 28 (4); UK Patent Rules
PCQR%nalgsiscofulGR 2,.36-P377agr aph 3; Australian Regul ati on
3.25(3); Danish Patents Act Sections 22 and 33(3) and
N@@aadalsll'wmd el alvsepvediinithedaned af tise Augatdé eoheol&ndnd only

nat ed St ate.
a Ban f‘%ﬁgle pected 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
should 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 occurring 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 >/= 979% to the reference sequence or
the respective database sequence.
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D. DESI GNATED STATES FOR VWHI CH | NDI CATI ONS AREMADE (i f
the indications are not for all designated States) E.

WGERIARASEE2 FURNI SHI NG OF | NDI CATI ONS PCT/EP2003/012610

aeavebl anki ft ot appl i cabl e) The indications |isted
below wi Il be submtted to th& International Bureau

Rg'aﬁéh 6F@§§_k the general nature oft he indications

sion Nunber of Deposit') For receiving

L 58,5506 5o U R A58 8ol en o

aappld @ﬁ!ﬁ@@xﬂéﬁtéd%@@%h@@&l hEGRsH gpﬁp?e positive control. For

I nternational Bureau on: Authorize
PBINHoa i bpffragrerent anBefor tpBNDOra BOT/ROfrEg4nédiuisyexpected.
1992) WD 2004/ 048582 PCT/ EP2003/ 012610 24 411PPPP AY
eCa|CC European Col lection of Cell CQultures Centre
ed M cr obi ol ogy and Research European
Col l ection of Cell Cultures. This docunent certifies
that Virus (Deposit Ref. V00083008)' has been accepted

e .
8 OSSR o ESRUNRREE A Bl U RS 137
IGRilshawes! rom eBQIH Vswgois to2@ORinationFdPa¢KArmBN31 (ATI-NS1/p7.5-

GESN BB e S KATENS AT Cusivid oV ABRBHIZ0 the PCR

reé}’fé}se%gflﬁgx: 429{] 5)5@%6%@%@%0#&;% at'the A1 422%Mva.

e LR LA A 8 (058 PO sz trat he
stegldy fraspeingnpty vector and that both genes are still (ln;érted even when
both are under the same promoter in the same IGR site (for mBN30), (2)
sequencing of the region for demonstrating the unchanged base sequence
and (3) functional expression of GUS by a quantitative GUS assay and a RT-
PCR for NS1. The results of the study show that the double insertion of two
different genes at the same IGR under the control of the same promoter
result in no recombination event at the promoter site even after high ‘

passage number. Both inserted genes were shown to be expressed.
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1. |1 DENTI FI CATI ON OF THE M CROORGANI SM | denti fication
reference given by the Accession nunber given by the
WOHROBISFER: | NTERNATI ONAL DEPGOSI TARY AUTHORI TYPCT/ERZR0BN 2610
V00063006 11. SCIENTIFI C RESCRI PTI ON AND/ OR PROPOSED
porm BB/4 TFRENEIF'C DESI GNATI ON The ni croorgani smi dentifi ed
under | above was acconpanied by: A scientific
description L. .! A proposed taxononi c designation
(Mark with a cross wheP®4fpficable) 111. RECEIPT AND
ACCEPTANCE Thi s | nt er natdgonal Depository Authority
accepts the mcroorgani smidentified under |I above,
,“ rich was received by it on 30TH August 2000 (date

of the original deposit)” TV, RECEIPT OF REQUEST FOR
. CONEHNEREFO P & R I&ifﬁ’g’féﬁ?l REEPRISHTRIORER] under | above

Was recel ved by this—tmternmattomat—Depository
Authority' on (date of the original deposit) and A

vooos3008 ¥ @GRSt to convert the original deposit to a deposit
under the Budapest Treaty was received by it on (date
of recei pt of request for conversion) [|V.

viaprrrTy drNTERNAAY €NAD SDEREDICTERY 1AV THGR! el d\ameiard¥arRe P agker
Signature(s) of person(s) having the power to
represent the International Depository Authority or
of authorized officials(s): Address: ECACC CAME
Dorton Down Date: L Salisbury SP4 QIG 1 Wiere Rule
6.4(d) applies, such date is the date on which the
status of international depositary authority was
acquired Form BP/ 4 (sol e page) 1991 WO 2004/ 048582
PCT/ EP2003/ 012610 28 luhe conplete ell soir.ttidn
Certificate of Analysis

V. INTERNATIONAL DEPQSITARY AUTHORITY
Name: Dr P J Packer
"ECACC CAMR iigna;gre(s:: zlf; p;r:on(s}c‘havi.ng the.gower :
. represen e International Depositary
Address:. Pori.:on Down Authority or of authorized official (s):
Salisbury
Wiltshire Q
SP4 0JG pate: /g [12fo0 (S Vados

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



Product Description MVA-BN Accessi on Nunber 00083005
Test Description: The Detection of M/copl asma by

wO sokasss8n on Mycopl asma pi g Serum Agar and  PCT/EP2003/012610
i nMycopl asma Hor se Serum Bret h. SOP QC/ MyCQO 01/ 02
Acceptance Criterion/ Specifcafi ?n: Al'l positive
controls (M pneunontae & orale) nust show evi dence
of nycopl asma by typical cdétery formati on on agar
pl ates. Broths amesssbaelt o ed afker-Megopl asma Pig
Serum Agar wher éECE{ZiTﬁggr‘gﬁgggfgyg% wSipRChyysHs t ypi cal
colony formation i's eval uated. Afl Hegati ve control
agar plates nust show n&TErRgyiogurcRt of mi crobi al

T0 grom h. The cri ia fora positive test result is
BAVARIAN NeVi dReEnce of nr_ycopl asma VtI) BItI YDiTcal NCO| ony fo_r mation on
Trsrirors QAT ANHegat i ve I esul tr e buSH0M Re. $4i£h, gyi dence.

rrRAUNHOFERFIRSSSE NisTher . 21487  Dat®TER@Ayogal /v@QsiriRe sukidriryPoSi ti ve
>8Il MESHTETBl ; Positiva Negdf iVe €ohtPofr'KegatPve Test
Resul t: Negative Overall Result: PASS Test
Description: Detection of Mycoplasma using a Vero
wave anb pohHresat@ruC@kdy | i ne and Hoechst 33258 fl uorescent
7O Mo THSTRERTHAF SyBm ) SOP QCl MYCOl 01105 Accept ance
L Criterion/ Specl;:Jcati on: The Vero cells in the
negative contr are clearly seen as fluorescing
nuclei with no cytoplasm c fluorescence, Positive
control (M arale) nmust show evidence of mycop]asma

T DEPQSTJRI uoresci ng nuclei plus @xtra nuclear . fTUOr eSTENTE
) of " 'mycopl asma DNA, Positivé fest “HEEETIFATEN 9B FEafICRGRoANLsH

extra nucl ear TTuorescence

ycoptasma DNA—Negati-ve

Name BAVAR N Rt . ; ;
r SRUERS NSREFAB Ey t opl asni ¢ | Pt esemee eiven Feng
Nunber; 21487 Date: 27111/0Q° %gegéﬁi"?’:‘ Bosi ¥ erony:
address: CORMd@erredaSl 1dsve Negative [CMEBPGI . Negative
D~82152 MARTINSRIED Date of the deposit or of the transfex:
GERMANY .

30™ August 2000

II.

VIABILITY STATEMENT

on

X

3

viable

no longexr viable

The viability of the microorganism identified under IT above was tested

On that date, the said microorganism was

* Indicate the date of the original deposit or,

made, the most relevant date (date of the new

In the cases referred to in Rule 10.2 (a) (ii
test.

Mark with a cross the applicable box.

where a new deposit or a transfer has been
deposit or date of the transfer).

) and (iii), refer to the most recent viability




Test Result: Negative Overall Result: PASS Authori sed
by......... Y. Lo ECACC, Head of
WQOXIEHI088582 . . . . . A J.i?4& Date Page 1 of Z nurP&BEP2003/012610
eotl eczion of crli cultureg7EVMPFANGEN 04-12-00 18; 34
VON - AN - BAVARI AN NORDI C MART..SEl TE 02 WD 2004/ 048582
PCT/ EP2003/ 012610 29 the conplete Dill 1solution
Certificate of Analysis Pr&&utt Description MA-El I
Accessi on Nunber OQO8300&aTest raDesemwapévion: Det ecti on
of bacteria and FTURET DY LRAFRt TN, T tkydtone Goya
TO Broth (TSB) and qn Fluid Thioglycollats Medium
AAVARIAN %;I;G}‘/[SE SOP QC/ BFA 01/ 02 *“KEReprah e
neTiToTE kst OF T ONT Specification: Al positive controls
gﬁgfggfﬂ(ﬁsﬁeﬁgﬂw s subrilus, Cosrridium sporagenes and
o CANGIda al bi cans) show evi dence of nicrobial growh
(turbidity) and the negative controls show no
evi dence of m crobial growh (clear). The criteria for
aavp@esy topaees test i turbidity in any of the test
L brotHSS R | bro%,g_g shoul d be clear for negative test
result. Test Nu r: 21487 Date: 27111/00 Result:

Cant-r-al—- MNe.aat

PoOSTTT Ve Controt—Posttive—Negattve—Control-—Negative

1. IDPTEEECAIROY gF e Yergaeavs Overal | Resul t: PASS Test

oL PEO-—aof—oviaoanat hio

fEbLliptiUllT Detci‘i"ﬁ i'ia{iGi"u Gfl roroouU—oO—ey+-opati-6
;ggggggg*;\v’li%usfetrénter ditrgnony. thd SOP ECACC/ 055) acG@bilon ndA&G pted BE Ene
"y Criterion/Specification/Criteri a™ Gt E2CHMtY PBTHRITY:
- {wa-BN - gshoul d show no sign of Cytopat hivecoefefeect s- The Test
Sanple is serially diluted into in 4 wells of

indicator cell lines for each dilution. Cytopathic

ir. chﬂgl%&t &s#ﬁ%o %ngont xj?zggo E\lgiTr 3 OMIiCSDES rgAe:Sc’n? nt. Virus t Itre
I s _cal cul ated using Uhe ‘bel oW equation where x is the

he microdlal U€ ide%bitf%i Qedd froma standard TCIDso Table as a
result of tne gt SEFTHiT BIFBret BE wel | s

X A scientific description

A proposed taxonomic designation

(Mark with a cross where applicable)

11T, RECEIPT AND ACCEPTANCE

o Th%s Internati9nal Depository Authority accepts the microorganism identified under T above,
.. jwhich was received by it on 30™ Angust 2000 (date of the original deposit)t®

iv. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International

Depository Authority ‘on {date of the original deposit) and

A reques? to convert the original deposit to a deposit under the Budapest Treaty

was received by it on (date of receipt of request for conversiom)

Iv. INTERNATIONAL DEPOSITORY AUTHORITY

Name: Dr P J Packer Signature(s) of person(s) having the power

to represent the International Depository

Authority or of anthorized officials(s):
Address: ECACC

o e PSWhels 1412/

Salisbury SP4 0JG

1 Where gule 6.4(da) applies, such date is the date on Which the status of international depositary
authority was acquired

Form BP/4 (sole page) 13891



di splaying less than 4 positive wells per dilution,
and y is the value of the highest dilution where all

wa2aelkgssar e positive: TCID3o = 1 x 10"'" Y Bel/P2003/012610
01/12/00 Result: lndicator 2€el| Line: BHK21 (C one 13)
Ne g #1s &SB! eriluEen Sanpl e: CPE

Distribution of less that 4 positive wells: 4, 4, 4,

3, 0 X 1.25 Y: 10-3 TADSO =1 x 101 + 01.25 10 =
1 G ~s Overall Result: Virus, Present n o ertt teats
Authorised by....... ... .. .. . . . . ECACC,
Head of Quality...... Irt? 1 .. Date Page 2 of 2
rurnl | ear) eolleealgr, pé cel I@é{i‘ltura@v\o 2004/ 048582
PCT/ EP2003/ 012610 GErtieate nalysisly Eur opean
Cdhdb cessi.on No:  Of Cell Culures Depositors Code:
Pat il RO PAcces '?brm- Virus DEPOCSI TOR

| NFORMA % e of gstor/Corrpany/Institute _
Bavarian Nordic Research Institute GibH (Mthis wll
be THB=HBH" hat B ?@wvs ofMycaplyrtainf Bl o@MycofOnd ey el ABar and
Dr. Paul,M Haw, EIOSASEGTRE LTI | Tej : |

Depositor Address 4

Acceptance Criterion/Specification: All positive controls (M. preumontae & M, orale)
must show evidence of mycoplasma by typical colony formarion on agar plates. Broths
are subcultured onto Myeoplasma Pig Serum Apgar where gvidence of” mycoplasma by
typical colony formation is evaluated. All negative control agar plates must showno
cvidence of microbial growth,

The criteria for 2 positive test result is evidence of ycaplasma by typical colony
formation on agar. A ncgative result will show no such evidence.,

Tost Number: 21437

Date: 2711100

Result:
Positive Control; Positiva
Negative Control: Negative
Test Result: Negative
Overal] Result: PASS

Test Description: Detection of Mycoplasma using a Vero indicator cell fine and Hoechst 33258

fluorescent detection system.
SOP QC/MYCO/07/08

Acceptance Criterion/Specification: The Vera cells in the negative control are ¢learly seen as
fluorescing nuclel with no cytoplasmic fluorescencs, Positive control (M. orale) must
show evidence of mycoplasma as fluorescing nuelei plus extra nuclear fluorescence of
mycoplasma DNA. Positive test results appear as extra nuclear fluorescence of
mycoplasma DNA, Negative results show no eytoplasmic fluorescence.

Test Number: 21487

Date: 27/11/00
Result:
Positive Control: Positive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS
Authorised by......... %P%LECACC, Head of Quality.....!i.l.!?-lé‘!.. Dame

Pagelof 2

ruresean collection of crll cuitures | v memoe. o |
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Tel No ++49 89 8565 0030 FaxNo ++49 89 8565 1333
Bl OHAZARD STATEMENT MJUST BE ENCLOSED The deposit is
wonae/oisssaccor dance with the ternms of the BudapeBEP2003/012610
Treaty 1977. 1 agree to abizfle by the conditions and
thersguirgtiatrs WildhrsibhgtiaBposit of cell lines Co the
' ECACC. Signature # . Data ,2t7C?0 Address to which
i nvoi ce shoul d be sent (if diPfcrcnt from above)

Account s Depart(r%*tl%a a@fmmag%%earch Institute

GrhH D-8 U52 nsr | e Ger nany | NFORVATI ON

Prod egcglfilﬁo Modi fy :@cm ni awirus Ankara., ;
d

Nane | deati ficatioa oo Atnpoul cs
A“eﬁg 3&%.5% 5,00 Strain & v 3 T2 ~ spGr$ 2T 8

S Nornmal Host None B T RH89 410 Mrus.Titre
Test Wopgsibi:ed | BetkBon of beewis andAufRliBy PREPAGATHBN: Flns Broge(T§R) and
(first choi c*e)’lmdAIhiﬂelv%ﬁ*t‘?MEd“Fb@FG@I9rC§’ QRERYWZ of Host

Cel l £ Oe h t,ﬁg nper a}. ! e‘hvescn ‘?hs.s rgggr] ostyridit
ot y
gr% m%ﬁkgh ,a:gl, " ho% EE 6 I &S Ei t:ve

NOTHel Rk B S35 st @mm mﬂesesmotﬁ{ AlBroff saumcrbe(cag for
C Omdgirive menreself. host cel | s, co cul tivation, noi,

effects, tinme taken) | nf ect CEF ¢ 0,4 491-95Q-Cai!

VI ReIENSTERAGH4EDN( | uency; Infection Tinmes on Average 3
da §“‘-At 37C/ P2 Material stored (og supernat ant;

¥t cd coi,a ext E% waozfvlnfected cells etc)

Tenperature J4:1 ons ected Cell Extract

At - 80C VrrUSr t hod (ﬁgg,; wse i f necessary) Does
not form Pl aqubeﬁluekultforrrs Feass of rP in 1' FE Nnnol a;
ers tra TC D50 Met ho

Test ié"slfléll’fé'lﬂe nce; Dyermingtion of FefBso Pf @apehic gtrusax'}/ra@gdSOQE@ACC/OSS) Cell
O SR A Bl AT A 205 B A0S o

Cyto ects. The Test Sample is serfally diluted into in 4 wells of
indicator cell lines for each dilution, Cytopathic effects indicate that virus is
present. Virus titre is calculated using the below equation where x is the value
obtzined from a standard TCIDsp 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 dilution where all 4 wells are positive:

TCIDp= 1 x10'

y
Date: 01/12/00
Resnlt:
Indicator Cell Line: BHK21 (Clone 13)
Negative Control: - NO CPE
Test Sample: CPE
Distribution of less that 4 positive wells:  4,4,4,3,0
x: 1.23
Y: 10°
TCIDgp= 1 x10'*0%
107
Overall Rosult: Virus Present
*¥¥ End 01 Cerniicate  ©
Autharised by....c.ves 0 §QZ‘7/L.... resasacserns ECACC, Head of Quality......’t/.(?.ls?r... Date

Page2of 2
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and U. Stein. Human Press Trmarrow sHealth Virus

Looses Viability At Low pH Dilute Virus Wth Sterile
WOWo40M8r i s- Hcl pHO Buf fer European Col | ect i pem/@P2003/012610
Research A Salisbu W |
Tel : +$4 1980 6125 @t@é@éw L ?\%f:?‘fsem"
 teibtay 6,20l
2004/ 048582 PCT/ E acc ECACCHc . only
{,,., "b "~ Acccssi posi tors Code: %%}Qﬁ.giﬂ\xl
cat egory Celpa@y,; R A @ r Eorm{is Wir
Reconbi nant W%’?obe% bh Fgoes tﬁz %’gove
Nume dfiRppogitori§upivdstingde NcBeRarfign Yewdic dlesepreh dharatuettabl s and any
B igvBSie 4 rad: 6d appraratedicway egory (eg. ACDP category) and

Cell Cultures, Centre for Applied M crobiology &

ecacc@anr or g. uk

STATEMENT tTo be included with all deposits) Deposit
DEPOYERANFORMATERY esent an infectious, toxic or allergenic
ComachaxXetO ECA PRI({RL cPashMprﬁewleyof ae hS. DDQI,S the above

TelNo* l\loH%@ﬁe%Gs mloemse encI ose q:wggnerm BHEBSEH ll:my on and

BIOHA@MKTEMMS@BAYQ&MOM a. I's the material TRNATR
d{cg;lli&tﬁadct!ba@corg@}e ﬁiﬁ Ith@‘ e Eesﬁur!]%esl qf# o!%}ree %% lF?eIIogdxﬁYng and readahons regarding

e gene terra readi transterre
deposit of cell lines tg 171
to V|r%nnental organi sns? Yes ® No » -d. is the

) c ial likely to be expr a rotein? .
S &%&Wca?@gormmm
A‘“ﬁﬁﬁ‘é‘?“’ﬂ@@\ﬂ“?@@iﬁfdﬁ‘fnﬁfﬁ%m@t i ._cont ai nment level ii.

LLons hd

vasmmhmnms for rraterl als to be dep03| ted at ECACC.

el AnivomirsedSvsaed sDakes BRAGr0,9. & x)  Print nane
Abbreliied NaRRE tMYE-BRI el ken ) Ideatification oo Ampoules Let OlOS OO
Strin S 1 51.26. 82 .

D

Normal Host None '8'-( ; £82. 98 - ?? (C¢
Virus Titre Deposited 4 09 '

VIRUS PROPAGATION

Bost cells (first choicz) Chicken. Embryo Eibrablast (CEE)

Alternative Host Cails =

Details of Host Cell Growth (media, temperature, sseding density, growth factors sto)
Chicken Embryo Fibroblast Cultured -in RPMI Media Supplemented with 10% FCS.
AT 37°C/5%5C02. No Browth Factars Needed

Details of Virus Growth (eg confluency of host cells, co-cultivation, mof, effects, time taken)
Infect CEF v

VIRUSSTORAGE  gonfluency; Infection Times on Average 3 days At 37°C / 5%C02
Material stored (og supernatant, infected coll sxtract, viable infected cells etc)

Tgmpgmmmmdmndihons Infected Cell EX’CraCt At*&O"C

VIRUS ASSAY
Methed (enclose i necessary)
~Does not form Plaques. It forms Foci of CPE in CFE Monolayers. Titrate by
LITERATURE REFERENCES (if a0y}  TCID50 Method -~ Reference: Vol 35:
Ingo Drexler et al. 2000 i, Methodo—in MetecularMedicim—<— — (1A
ANY OTHER RELEVANT INFORMATION (ene Therapy Methods and Protocol s Ed. W, YLLL

and U. Stedin. Human Press
Virus Looses Viability At Low pH. Dilute Virus With Sterile

IMM_Tris-Hel pHS Buffer

European Collection of Cell Gultuzes, Centre for Applied chrobmlogy & Research
Salisbury, Wiltshire SP4 0JG, UK.

Tokr + 44 1980 619519 fpm +44 1980 611313 ‘
B Mait; ecacc@comrorg.uk Web Sife: www.camrorg.uk ) No. 533818

Tomorrow's Heallh -




Pl ease note that deposits which are, or contain,
nT hnal pathogens require an inport licence into

wo b@4B@&ssP| ease all ow 8 weeks/ar this pra subP@T/EP2003/012610
i nfarnuui on requested byECBCC for |icence applications

as quickly as possljgre. CM (' _bday = ?

X VWb Site
VAN C=No. FSaaat s WD 2004/ 048582 PCT/ EP2003/ 0
Applicant' s of agBYONAZARDSTPATEMENT
I ntermati onal applicationNo. reference nunber
(To be inglid@BPEAPFPf9S RELATI NG TO ADEPCSI TED M CROORGANI SM ( PCT
Depositqeerg 13bi s) A. The indicati ons nade bel ow rel ate tothe
cati catg Erloor garfesfrreflel r ed VosRenmiidmedNdedcl i pt PoYPrebedn] paBp@es [
4 line 23 B. | DENTI FI CATI ONOFDEPCSI T Furt her de[%osn ts
Does the gbbv@depogl@Pilsehrhu indreliod xicorblloapehid hakalio nal yhedt]
Ieyes, pldk £ RO ind @ o}dei@ bbb dlddiebof) Qg. Eﬁﬁ@%m@u:rd Bﬂeﬁmccﬁﬁiohﬁ ulprheR 0t e
Cell Cultures Address of depositary institution
(including postal code and country Centre for Applied
M crobiology & Research Salisbury WItshire SPA OIG
Uni Ted Kingdom Dat eof deposi T ACCESSI onNunber — Decenper
000 Q0120707 TI ONAL | NDI | ONS ’
Dmmﬁ‘fm% m“mglﬁ”%'l c"gﬁﬁd lQDAI/Ihl s i nf orlr?atcﬁgg)-n is éJéntl nued
‘ 1fy=8'Dlencnawamdtmmda@%ebfoucwth respect of all desi gnat ed
o Stalfsat 0 Which such action is pgggiflle andyfo
. extent that it is legally permssab under th IaW
Of hynpfesinl gresaging et at e, it i s reduelsted t hab af}anpl e

6. Of tdghie AERAS Sk redl) S RRL RS bqe;nge avalﬁoab;l;ﬁ only

4 b% the i ssue thereof to_ an 1 ndepende exper t

- o brEsER e prrerRe Pk yvant  pat &ft Lidegi sI aPi ok

©  evignshe &y ol nateridi@ndr dJoM vdglikudiat ent Rul es 1995, Schedul e
2, Paragraph 3; Australian Regulation 3.25(3); Danish

Pit entisoifpreti8ections-22and-33(3)—and-general Ly

‘siml aerI‘qgrtyg:\u sions. mutatis nmutandis Lnr any ot her
For auy pheitiys rgnm: edmﬁtsa-ﬁﬂ:asc give details

Pleass supply any further details which would be relevant to assessing the safe handling conditions for materials to be deposited at ECACC.
Highly attentuated Replication Incompetent in Humans and Animals

wer s i dN A O I —
SA ARG PO (e

~ it :‘..‘;:v:s 1’“‘:: LI . ,"' ' i .
Signed ‘:‘P?ldl’(pkk i Date o2 5. O&. QOO0

Prntpams DT. Petra Pielken

Please note that depasits which are, or conlain, animal pathogens require an fvport licence into the EC. Please allow 8 weeks for this pro:
subrait information requested by ECACC for licence applications as quickly as possible.

's Research
’I‘o'l})nd:xyrsow's Heall

European Collection of Cell Cultures, Centre for Applied Microbiology & Research
Salisbury, Wiltshire SP 0JG, UK.

Tel: +44 1980 612312 fhg: +44 1980 611315 ]
£.Mail: ecacc@camrorg.uk Web Site: wwv.eamr ovg.uk Ko, FS33819




D. DESI GNATED STATES FOR VHI CH | NDI CATI ONS ARE NMADE
(i ftheindications arenotforall designatedStates) E.

wWGERARASEE2 FURNI SHI NG OF | NDI CATI ONS PCT/EP2003/012610
(1 eavebl anki f not appl i cabl eB2The indications |isted
below will be submtted to the Internati onal Bureau

Applita@ @4zenfsgipec t he nat Utit@na@hd ABcaticild. Cat 1 oNsS €. g. ,

reggmmcsﬂ‘eﬁbgsg! En I\I|| gggsé-lar\oanl t! ) Eor receivi ng Offi (‘g
use only Forlnternati onal Bur eauuse onl y L This sheet
was received with the international application This
sheet was recei vedby the International Bureau on:
Aut hor i z PEATIONSRERATINGTIOAREPSSTIERAACROORGANEFY  For m
PCT/ RO 134 (July 1992) 4 48582
PCT/ EP2003/ 012610 33 ~¥\81§9ag? , t,.. B.tr ~a~~n.

yji~t~ti~r Ti r4 Centre for Appl | ed M crobl ol ogy

r Cuttures
A, TI% e f%tm? gqgcﬁbﬁgwrelatget r}e1T&Foor%amsn'trﬁerrfdkﬂ:\}1the descrx}tt ﬁe p O SI t Ref

on
\, r\r\nr\ a dggncl t LN

B. DEVHEEAEPRFDRFQIT The Budapest Tr lelaltegdepgsftsa&@e?ﬂf;eddMntadamctnh@eet ]
Ndmeg{é%ogggggmédgllzbgg on of Cett Culturesonm 7T LELUIIUUT

* _+ European Collecti nofCelI ultures‘ D
Dr P J Packer al 1 nager, ECACC Eur opean

raar O R A ¢ (w@g pmwbdz M{ Sy CAVR SatTstury.

i (011380 612512 Fax: 44
(S;;rgr olrk%hédh@%ll%% T":Snae'] ecaec@anrorg.uk Wb Site:

Wntsre:eaeeom g- uk WD 2004/ 048582 PCT/ EP2003/ 012610 34
Unitedipgdiml X 3 Page 14 BUDAPEST TREATY ON THE
I NTERNATI O\IAL RECQSNI Tl O\I G: THE DEPOSI T OF

TO December 7, 2000 00120707

C. ADDITIONAL INDICATIONS (leave blank if not applicable) Thisinformation is continued on anadditional sheet I:l

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

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (iftheindications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blankifnot applicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e g, "Accession
Number of Deposit")

Forreceiving Officeuse only ForIntemational Bureanuse only = =——ess————
m Thissheet was received with the international application D This sheet was received by the International Bureau on:
Authorized officer Authorized officer
L,\Boé melll

Form PCT/RO/134 (Tuly 1992)



| NTERNATI ONAL FORM BAVARI AN NORDI C RESEARCH | NSTI TUTE
GVBH FRAUNHOFERSTRASSE 18B D- 82152 MARTI NSRI ED
WOERMOMSESNAVE AND ADDRESS L OF DEPCSI TOR 1. PCT/EP2003/012610
| DENTI FI CATI ON OF THE M CRG®RGANI SM I dentification
. nge given by the Acce ) |ven b the

imer{ﬁ‘ﬁfr et=lnder,

-scientific descf’ ption F-1 A proposed taxonom c
designation (Mark with a cross where applicable)

I11. RECEI PT AND ACCEPTANCE This | nt#rnati nzl\ S

Depository Authority accepts the m rq‘grg'am‘.,,‘ m(\Jf\(\

i dentified under | above, Lch was: ed’“é;i‘ vé@( by it

RECEI PT OF REQUEST FOR CONVERS| ON\Thefay ¢ dorigant ki
identified under | above was recerved by this

COHMEGE ApBlid liobioldgherid Ressarch

original deposit to a deposg t under Budapest
Treateéwas received by it &% (date of receipt of

| TORY
rohonraRsargGotlection BEGeICC TS
person(s) having the power to represent the
I nt er nati onal Depository Aut hority or of-authorized

officials(s) ‘?ﬁ' de CACC CAMR '1s' Porton Down
ocument certifies that Virus

FDeposrt Ref. V00120707) has been accepted as a patent deposit,
in accordance with
The Budapest Treaty of 1977,
with the European Collection of Cell Cuitures on 7™ December 2000

DrPJ Packer
Quality Manager, ECACC

European Collection of Oell Cultures, CAMR, Selishury, Wilkshire SP4 BJG UK
Tel: 44 (D) 1980 612512 Fax; 44 (0) 1980 611315 Emait ecacc@camrorguk Web Site: ecace.org.uk
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Sal i sbury SP4 QJG | \Were Rule 6.4(d) applies, such
date is the date on which the, status of international
WO d@posissary authority was acquired ''m BP/ 4 (BOCI/8P2003/012610
page) 1991 WD 2004/ 048582 BE€T/ EP2003/ 012610 35
APPENDI X 3 Page 24 BUDARESTETREATY ON THE
| NTERNATI ONAL RECOGNI TI ON OF THE DEPOSI T OF
M CROORGANI SMS FOR THE PEIRPGSES OF PATENT PROCEDURE
| NTERNATI ONAL FORIvAreskQrBAVARHANNTNRDbGE. RESEARCH
VI ABI LI TY STATERENTL RS TOTE A NBEE Y SEHEYS pur sant to
o Rul e 10.2 by FRAUNHOFERSTRASSE 18B | NTERNATI ONAL
DEPOSI TARY AUTHORI TY TEBZTIBALNERTI NSRI ED i denti fi ed
BAARIAN NONMT T ol | owi ng page GERMANY NAME AND ADDRESS OF THE
rraunHorErRsTRAER M2 TO WHOM THE VI ABI LI TY OF STATEMENT L IS | SSUED
oazsz MARTPISMPEPOSI TOR |1, | DENTI FI CATI ON OF THE M CROORGANI SM
Narme: BAVARI AN NORDI C RESEARCH | NSTI TUTE GVBH
X @c&ggﬁl n nunber given by the | NTERNATI ONAL
Y AUTHORI TY: Address: FRAUNHOFERSTRASSE 18B

l 00120707 D-82152 NMARTI NSRI ED Date of the deposit or of
the transfer:—*—EEERMANY 7Te Decenber 2000 II1. VIABILITY
' STATENVENT—The v;ab;!;ry of—the nluruurgaﬁiSﬁﬁ
I. roenirghg it of oremls vveereatibn above was tested on 2. On that
dat o thao. caird . m oroanroant cnm wwac 1 Q \lLﬁhl a2
\vaoyn T e GUT A LN YA RBAYAYA ] 3MIII DT VVKAO - AN o J ||\J
Identificatibd)Eﬂ}EﬂénddIgEd8$ By the Accession number given by the
{pﬁﬁPOSITOR: INTERNATIONAYL DEPOSITARY AUTHORITY:
7A-575 V00120707
II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1 above was accompanied by:

X A scientific description

A proposed taxonomic designation

{Mark with a cross where applicable)

IIT. RECEIPT AND ACCEPTANCE

Hls Interxnational Depository Authority accepts the microorganism identified undexr I above,
Q “ich was received by it on 7™ December 2000 {date of the original deposit)?®

Iv. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International

Depository Authority on (date of the original deposit) and

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

was received by it on (date of receipt of request for conversion)

Iv. INTERNATIONAL DEPOSITORY AUTHORITY

Name: Dr P J Packer Signature(s) of person{s) having the power

to represent the International Depasitory
Authority or of-authorized officials(s):
Address: ECACC - i
CAMR Sheeiioh U
Porton Down Date: ' Y o e PR SEPE A I
Salisbury SP4 0JG

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

»rm BP/4  (sole page) 1991



w0 200awa8582 dat e (date of the new deposit or datPCDEP100#012610

TO
BAVARIAN NO

INSTITUTE GMB

FRAUNHOFERS

D~82152 MARTZNSRIER' ~g 4 Fj | |

GERMANY

1 Indicate the date of the original
a new deposit or a transfer has been

deposit or, where
made, the nost

transfer). 2 In the cases B&ferred to in Rule 10.2 (a)
(ii) and (iii), refer to the nost recent viability
test. 3 Mark with a cros&*the Applicable box. Form
BP/ 4 (first page) WO 2004/,&48%82 PCT/ EP2003/ 012610 36

Appendi x 3 Page bl VereddONPh £l NS NRER VWHI CH THE

VI ABI LI TY TESTXFESIBERN TRERFERVEDICIRAWERS - V00120707
TH S VI RUS WAS TI'TRATESOR BHRBEIFRE™FE1D50 = 106. 5

V. | NTERNATI ONAL DEPOShTsARY:ofUTHBRI TY Name: Dr P J
Packer ECACC Signature(s) of person(s) having the
power to repregent the International Depositary
Fessm porton bown AGESGE TR0 of Ao zed
&t gisal (s): Sal i sbur ymvisruaWibhet. Shrosearblra@d(s Dat e:
in if CHESTHBrivaif o haye been

j {If

requested and if the result
negati ve.

s of the test were

Form BP/ 9 (second and | ast page) WO

nave ano 2034 Al 858k RCT/ EP2003/ 012610 37 Certificate of

L'r—o WHOM Tﬁﬁmaﬁ%si sF s@mmﬂugt Descri pti

08126787 Test Ddscription:
cytopathic Vi titration.
Acceptance Criterion/ Specif

controls should show no sign of

on MA-575 Accessi on Nunber
Det er mi nati on of TCI D50 of
(SOP ECACC/ 055) Cel |
ication/Criteria: Negative
Cytopathic effects.

I.

PEPOFIA® cat or cel |

The Test Samnpre 175 serialt
lines for eg

dirtoted T nto T4 wetts—of
Ch- di FREVTEAATIE\OF FFaIqROCRGANISY

effectsindrcatethat—viTus

'S

VIABILITY STATEMENT

Name s BAVARIAN NORDIC RESEARCH INSTITUTE GMBH Accession number given by the
INTERNATIONAL DEPOSITORY AUTHORITY:
00120707
hddress: FRARUNHOFERSTRASSE 18B
D~82152 MARTINSRIED Date of the deposit or of the transfer:
GERMANY 7" December 2000
IT.

on

3

The viability of the microorganism identified under II

2

above was tested
On that date, the said microorganism was

viable
WL 3 no longer viable
1 Indicate the date of the original deposit or, where a new deposit or a transfer has been
made, the most relevant date (date of the new deposit or date of the transfer).
2 in the cases referred to in Rule 10.2 (a} (ii) and {(iii), refer to the most recent viability
est,
3 Mark with a cross the applicable box.
Form BP/4

(£irst page)




present. Virus titre is calcul ated using the bel ow

equation where x is the value obtained froma
wgot@nadasse2 TCl D50 Tabl e as a result of the di stPCDEP20051012610

of the wells displaying | s than 4 positive wells

per dilution, and y iSgpd-h@x\val ue of the highest

dilution where all 4 wells are positive: TCID50 =1 x

101+" y Date: 19/01/G61**Result: Indicator Cell Line:

BHK 21 CLONE 13 Negative Control: NO CPE Test Sanpl e:

. , . = Lerat s

——CPE - Distribution-of less that 4 positive wel
v. conn®r1ons: unBsrMrcn Ve $Em e WChiIP Qs rebn ¥erdfhert 0.50 10-5 =
10" OQverall Result: Virus Present Test Description:

The Detection of Mycoplasma by Isolation on Mycopl asma
Pig Serum Agar and in Mycoplasma Horse Serum Brot h.
MVA-575 - VEOPIQC/ MYCQO 01/ 02 Acceptance Criterion/ Specification:
s vizus k| rrRQSD ol ek &N £Qbs -(M+ pneunoniae & M orale) nust
show evi dence of nycopl asma by typical col ony
formati on on agar plates. Broths are subcultured onto
Mycopl asma Pi g Serum Agar where evi dence of mnycopl asm
by typical colony fornmation is evaluated. Al
negati ve control agar plates nust show no evidence of
m crobial growmh. The criteria for a positive test
result is evidence of nycoplasma by typical col ony
formati on on agar. A negative result will show no such
evi dence. Test Nunber: 21702 Date: 12/02/01 Result:
Positive Control: Positive Negative Control: Negative
Test Result: Negative

v. INTERNATIONAL DEPQSITARY AUTHORITY
Name: Dr P J Packer (s} of (&) h th
Signature(s) of person(s) having the power
ECACC CAMR to represent the International Depositary
Address: Porton Down Authority or of authorized official(s):
Salisbury \
Wiltshire o s A ﬁ§7 i
. el oy H
SP4 0JG Date: 2203/ uy %r§>\u;k,/

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

Form BP/9 (second and last page)



Overall Result: PASS Authorised by....... (
...................... ECACC, Head of Quality.. ;2" ..
WO 2004/048381 e  Page 1 of | WD 2004/ 048582 PCT/EP2003/012610
PCT/ EP2003/ 012610 38 Certi3fi cate of Analysis Product
Descri pti on MVA-575 Accessi on Nunmber 00120707 Test
Description: Detection of Mycoplasma using a Vero
i ndi cator cell line and Hoechst 33258 fl uorescent
detection system SOP QC/ MyCQO 07/ 05 Accept ance
Criterion/ Specifi c@'evillﬁﬂlﬁteVefOAQQhﬂ?SlS‘ the
negative control are clearly seen as | uorescing
Rradwet Dobdriptivm Cyt opMagAisgsf | uorescence. Positive

Aetdssioh Ndvnpe¥ al €) nygiho7¢how evi dence of nycopl asnma
as fluorescing nuclel plus extra nuclear fluorescence
of —nmycoplrasme DNA—PosTtTve test—resttts—appear—as-
Eost Pacripgioh:ear  f bHOMRSRA BLECID, of By GRHiASI® ulNon. DNBBEANS55) Cell
results show no cytoplasm c fluorescence. Test
Nunber : 217@gtidae Eritetidy/E)R¢ifchtiotRBS1akis: Nefigd dohtsod should show no sign of
Control : Posi t i &xopatkis pifedtsy e Ti@oFrst 8dmpleNe gerfally @ilutéBeistd in 4 wells of
Resul t: Negat i viadicayesethfites Farsaaght dilufinSSytppagitic effects indicate that virus is
Descri pti on: IR ORS B ’Q%?&‘@Wi‘ gsingribp Yelowgiuaion where x is the value
i sol ation on TryPHSH T 5?1950(3; s agesyt ofjthg disyribytign of the wells
Thi ogl ycol | at e 10 es?,tig?n c?gZ:Whe ag(;s§e a iévgil’tm a.nd y is the value of the
Accept ance COriter) on eyl ARG BREiveosi ti ve
controls (Bacillis subtil "l‘%iDsoCL ost rkqénum spor ogenes
and Candi da al bi cans) show evi derige of m crobi al
gr owt batg:t ur bi di toyohoand the negati've controls show no
evi deReat:0f ni clhdibitaalCelpignt h (cl ear) . Theyesi dieiNgas f or
a positive testNdggivOodioti ty in any of tmeceest
broths. Al broteisSagploul d be cl ear for ¢rREgative test
result. Test NuUpipaputiopd feRhat 4 positive wells: 4,4, 0

X

0.50
Y: 107
TCIDs,= 1 x10'*9%
10°
= 10%°
Overall Result: Virus Present
Test Description: The Detection of Mycoplasma by Isolation on Mycoplasma Pig Serum Agar and
in Mycoplasma Horse Serum Broth.
SOP QC/MYCO0/01/02
Acceptance Criterion/Specification: All positive controls (M. pneumoniae & M. orale)

must show evidence of mycoplasma by typical colony formation on agar plates. Broths
are subcultured onto Mycoplasma Pig Serum Agar where evidence of mycoplasma by
typical colony formation is evaluated. 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
Result: Positive Control: Positive
Negative Control: Negative
Test Result; Negative
Overall Result: PASS
:}"' i.-} ~ ") Jh
Authorised by.......{b‘.":.‘,l.tf.w ................... ECACC, Head of Quality..:;?‘./.?./.f?z]. ..... Date

Page 1 of 1



Date: 12/02/01 Result: Positive Control: Positive
Negative Control: Negative Test Result: Negative

worenaldssResul t : PASS Aut horised by........ 5 PCT/EP2003/012610
e 38. ECACC, Head of
Quality..:! 2~~~ ........ Date Page 2 of 4 WO

2004/ 048582 PCT/ EP2003/ 012610 39 ecacc. ECAdCC use

onl ropeon bo of | Uf es si .o s Code: Patent
Depgsi t Rccessi on ﬁ%ﬂ%m&ﬁ& O%Dgﬂmll ﬂSI NFORMATI ON
Nane of Dopositor/ Conpany/lInstitute Bavarl an Nordic
Reedunt Pres¢niptiont ut e GVBFA-S(BB this will be the nane
tAletssimappNambepn cert §6120%pN) Cont act Nano Dr. Paul
How ey, Dr. Petra Piel ken' DcpositorAddress

Fraunhef erstraBe 18b, 0-82152 Martinsried, GCernmany
©4i-9%-89-8565- 0030 FaxNo_++49 89 8565 1333 Bl OHAZARD
SEARERENIPIVUST BEeCENCEL;%ED‘aWT@smengp indicgtoreldlime and Hoechst 33258
accor dance wi t hXYoffECep tigft sygtefe Budapest ?Treaty 1977.
1 agree to abi d\s—:Eg 9C/M¥é:0608493|t| ons and regul ations

regar ggce?tgl?cQ%% ecx i atlo t oe 1t mtt xv&ﬁoqtrﬁgnat grﬁyeseen as
1 Dat fl orescnzgé)o lé:g mxc uor cenc . orale) must
shoul d be ggpty; e'n%e oéh B % JO%E@! g}(lus escence of
Depar t ment yyd3gisaaipNa, bﬁ:st §I§§ e of
Fr aunhof er s{dopihsaR DleN% obl
VI RUS | NFORVATI ON Narremfull I\/bdlfled Vnr |n|s
Viri; GshkpnbeAbb2ig0d at ed Name MVA Identificat | on on
An'poul es Strain No. 575 Scral ogi cal Type
Date: 12/02/01
Result:
Positive Control: Positive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS
Test Description: Detection of bacteria and fungi by isolation on Tryptone Soya Broth (TSB) and
in Fluid Thioglycollate Medlum (FTGM). SOP QC/BF/01/02
Acceptance Criterion/Specification: All positive controls (Bacillis subtilus, Clostridium

sporogenes and Candida albicans) show evidence of microbial growth (turbidity) and the negative
controls show no evidence of microbial growth (clear).

The criteria for a positive test is turbidity in any of the test broths. All broths should be clear for
negative test result.

Test Number: 21702

Date: 12/02/01

Result:
Positive Control: Positive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS
T ”} .

Authorised BY.eveeodo S BN e, ECACC, Head of Quality.. 51321 Date

Page 2 of 4



Nor mal Host None Virus Titre Deposited ' VIRUS

PROPAGATI ON Host cells (first choice) Alternative
wolomi/ 0838t s Details of Host Cell Gowth (medi aPCT/EP2003/012610

tenperature, seeding densiBy, growh factors etc)

Chi cken Enbryo Fi brobl ast Cul tured. in RPM l\/bdi a

Suppl enented w t 10% usevr:\th F
f 0S

Details of Viru
_t,‘ ken) | Akt NECEF

co-cul tivation,
I@f@@b@&ﬂé@@r ox VI N¥SRLER. G

Cell At Near
Confl uency; Inf Ti mes on Average 3 y-S—AE

370C/ 5%02 -Material stored (eg supernatant infected
cel | oxt rP@ftemqbgpomﬁrwasﬁ@H Fom)- Viris
Tcnpcer at ureandcondi tions Infected Cell Extract At - 80C
DEPOSITORANFRBEARYEAY Met hod (encI ose |f accessary) Does not
Name of DepfsigpyGompb/nstitre s Baya 14 XeEDs =l
MlhzsmllREFrERENOE@s(mc&tmny) TCI D5O I\/let hod - Reference I ngo
Contact Namb) € avtHoaley, D ds in Ml ecular Medicine
Depostor diée FTBGENCE SRRINGARA 1B ¢ Dxﬂ215E\/M@rtNrsrr¢qr;c§arfvaqsrr ON_Gene
R 89 THsercapy: Met hods and Pr ot om@k. S+49Esb b5 M8bt her and U.
BIOHAZARSE TRIERENT B el 085S Today' S Research Tonorrows Heal th
The depostt }.\[mgdyﬁ acLu%ﬁz%% x'h\[ 1e9rp % th £uyapA’ Iireabn}ﬁ?? lo alzaél Iz} the: o@rdz&al; mdﬁg}r’}:‘ham regardi

deposi kfm éd e MM Tris-Hc Buf European
posk e flwec%&on of Cell aull ures Genl . re for Appl i ed

obi, o, ogy & Research Sa&r sbury, Wlishire SP4 QIG

Signatuse 1.

Address 1o ldbe b :
'Accountggﬁg Q*O:d B a8 ﬁ:ﬁﬁwg%%eagﬁ ﬁb&%%ﬂ ngm o gcgzn e

() 10
SO YayCAv Lo ua v e oran 6} S av
Fra‘-’nhOfPWtEﬁﬁﬁr:@gn e . Oj.: Celtl—Cuf fes

Tm

D=82152 Mgrtlnsmed Germany
VIRUS INFORMATION
Name in full Modified Vacoinia Virus Ankara
Abbroviated Name MVA Identification ozt Ampoules

Strain . No. 575 Serological Type -
NMormal Host None

Visus Titre Deposited
VIRUS PROPAGATION
Host cells (first choice) " _Chicken Embryn Fibrahlast (CEF)
Alternative Host Calls
Details of Host Call Growth (medin, temperature, seeding density, growth factors elc)
Chicken Embryo Fibroblast Cultured in RPMI Media Supplemented with 10% FCS.
AT_37°C/5%6C02. No Growth Factors Needed '
Details of Virus Growth (og confluency of host eells, co-cultivation, mol, effects, time taken)
Infect CEF Cell At Near Cell Confluency (Approx. 90%) Ak MAT 0 1 TCIDSO/Cell

VIRUSSTORAGE Confluency; Infection Times on Average 3 Days At 37°C/5%C02
Material stored (eg supematent, infected cell axtrast, viable infected ctlls ote)

Temperature and conditions Infected Cell Extract, At-80°C

VIRUS ASSAY
Method (enolose if necessary)
Does not form Plaques. Tt forms Foci of CPE in CFF Monalayers. Titrate by

LITRRATURE REFERENCES (ifeny) 101090 Method - Reference:
Ingo Drexler et al. 2000 in Methods in Molecular Medicine Vol 35;

(A )

ANY OTHER RELEVANT INFORMATION 0€ne Therapy: Methods and Protocol s. Ed. YL LU
W. Walther and U. Stein. Human Press "Today's Research

Tomorrow's Healfh

Virus lLooses Viabilit h Sterile
IMM Tris-Hcl pH9 Buffer

European Collection of Cell Gultures, Genire for Applied erobxology & Research -
Salishury, Wiltshire SP4 0JG, UK.

Tal> +44 1980 612512 foe +44 1980 611315 -
B.Meil; ecace@camrorg.uk Web Site: www.camrorg.uk Ho. F$338




Bl OHAZARD STATEMENT To be included with all deposits)
Deposit category Cell Culture » Plant Culture ™ Virus
wRe@manisssant DNA ~ DNA Probe ™ Bacteria ~ DoeBCT/BP2003/012610
above deposit represent an4dnfectious, toxic or
all ergenic hazard? Yes » No ,* If yes, please give
d

details and any aggoci at azard category, (eg. ACDP
Ty shi@e ‘%“%f’”%?‘éus.

category) and fa
MVA is classifi i e I { Stssidgye: ZKBS
File No.: 6Z90- O8N Does t.R&20Qve

fPul ated nmaterial ? Yes

P
deposit contain cgf{ggﬂ@b}

N No |If yes, please enclose a general descriptiomand
answer the fol | pPFATZURDSSTATEMENT! DNA N RNA ~
b. is the material present in a host organisn? Yes "

(To be includpdoyiirull depsits) | s t he genetic material readily transferred

Depositcategoy envi ronnmental organi sms? Yes » No # d. is the

cell Cutwre JE€het | ¢ Mavcatrer &l | i Reds ednmmaboanse Xpf ess @dstate [Df ot Bius? [
Yes * No # e. what is the category of this materi al

Does the sbokd Db repr ARG iicBG ki diGRG Rk, | . veOMLhi nmamt | vkl B

£ yes, please VRl D By Qi8R fRRS(d. VI cdie RS NQIMS B SCALCPROPE B SikphRdaB 1D - O

MVA ispllesS€iegi veo dedsardty RBvensessupplaxsany further details

Fite NoWOERR_Moul d be rel evant to assessing the safe handling

Date: M&OMgHyt1 ons Tor materials to be deposited at ECACC
Signed Date, C L,-" I-. Print nane Dr. Petra Pielken
Pl ease note that depasits which_arg}] or cqptafdq,

Docs the “b°‘é°ﬁclp°ﬁ%ffm"byﬁ'fetﬁ”3’@m§"rﬁp§mgé’%ﬁ%r e an inport i cencg@i 2@ t he

If yes, pleaseBicose R4nexbxissaiptad shippwweBthaiielss for this prate: submt

n shf@rr natton requested by EC. t Ggfof Jlicengg [

. appl 1 cations as quickly as possi bl CAMR To&gy' S

~ is [Rpesigipestyt Mderoane s Heal th  Eur dffed Col | St of

c. is geaexlctic m&t:&ﬁ%ﬂs&m&r@m&ﬂ Ergat{mgl | ek crobi Q'lcOg & X
Research t Salisbury, Wltshire S QAIG UK. gel . +44

¢ spemgepepsbidy vhuprsd g0 611315 E-NadE M

o. wWREHIe & @ Rihis @fgLutte Av@begddidne: Wwu canr. org. uk No. FS3t 819
WD 2004/ 048582 PCT/ EP2003/012610 41 '

ie, i. containraent level
il. GMO type
For any posilive responses to questions b-d please give details

Pleaso supply any further details which would be relevant to assessing the safc handling cunditjons for materials to be deposited at ECACC,

5 D

Signed v kel Dats O 45 ) 2o -

Puntname OT. Petra Pielken

Please note that deposits ywhich are, or contaln, animal pathogens requlre an import licence into the EC, Please allow 8 weeks for this proce:
subniit information requesied by ECACC for licence applications as quickly as possible,

Today's Research
’I‘om:grow's Health

European Collection of Cell Gultures, Centre for Applied Microbiology & Research
. Salishury, Wiltshire 8P4 0JG, UK.

Tel: -+44 1980 612312 Fox: +44 1980 611815 ——
B.Mail: ecacc@camrorg.uk Web Site: wwweamrorg.uk Ho. 318




Applicant's or agent's file BN 52 PCT International
applicationNo. reference nmunber | NDI CATI ONS RELATI NG

wa AVBEROSI TED M CROORGANI SM (PCT Rul e 13bi sShCHEPINE012610
i ndi cati ons made bel ow rel ate tothe m croorgani sm
referred to in the description on page |line ' B.

| DENTLELCATI ONCEDERCSHTFurther_dapasits are
Applieal s AUEBERY on arBNEA@CTi onal |[SRBEE ppicationto

Nanmeof depositaryi nstituti on ECACC EUT Opean ColTection
of Cell Cultures Address of depositary institution

(i ncluding postal code and county) Centre for Applied
M crobi ol paycAIORSRATGING FSNVBrROdh vidRUORGRRIIM DUT Y,
SP4 QJG United Kingdom Date of deposit Accessi onNunber
January 27, 1994 940127@%FCT@ule BBE TI ONAL | NDI CATI ONS

(1 envebl ank ifnotapplicable) This information is
continued on an additional sheet 1l In respect of all

A. Tlaglicgjratadel Strdne@de higoownisp hfesdreihthaletir®n | S possi bl e and

ohpeet he_extdht that |tlies_legal |%?# pernissabl e under

B. IBMIFI&WI&TOFBI&%SH esi gn ated State 'Fur{h;r de go%ts grﬁ&“ﬁégxﬁgad&&@& sheet D

a anhlp of fhpgdpnnq1tpd nlrrnnrna iLsmbe nn

Ndm%?@darlmi“ab!’@“@hﬂ%d@y the issue thereof to an i ndependent

expert, in aecweaidivtastiopiof bl CHiwrep el evant pat ent
legislation _e.g EPC Rule 28 (4); UK Patent Rules

Add@Q@SﬂPOS@UhI@WP@ "Q'd"’gp@dr"ég'fd&pw) 3; Austral i an Regul ati on
CenBG@E%pBDedMD@hIPISQY&FP&?@rmSDMtBt Sections 22 and 33(3) and
Sal o é simlar provisions nutatis nutandis for any
Umtgj’,?ﬁ rﬁé ignated State. D. DESI GNATED STATES FOR WHI CH
[NDI'CATI ONS ARE MADE
(iftheindicationsarenotforall designatedStates) E.

Date SErpsiRATE FURNI SHI NG OF | NDI CATs@imgmber
| eavebl apdidmdt &89p1 i cabl e) The i ndi cati o?401€7XSt ed

C. ﬁ%@%ﬁ% ‘¥Y§ IIDNIIG)E(QA%I&[\%%QW Elc};zkelfgal a%p?cabge)n € I'Igigil?tr ng%gnlls(goqgnlued onan ag itional sheet D

In rdspdRG QNG AL te O IvhiBAIuBHH R ts possBR @ndio tHACRE bt legally
permmmmdaﬁhemmme tidsipndtaairStateg it i requaaigd ©ktfal sereplels ehedidoyitefFor

m'crpm il ﬂn@mvaﬂﬁlﬂ%@u@ IS%mlthyreqfﬁQ@'@h@e@enteﬂrlee@pWWe

V;“EE%%\%;S#%@EE%%E%E% IS s T ey

i cer Authorized officer L, omeuf Form PCT/ RO 134

JUl
SIG ATED STAII‘ES FOR WHICH INDICATIONS ARE MADRE (iftheindications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blankifnot applicable)
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Identification reference given by the Accessi on nunber
given by the DEPCSI TOR: | NTERNATI ONAL DEPGSI TARY
WQRRIDHORISEY: Vacci niavirus Strain MVA V94012707rdT/EP2003/012610
SCI ENTI FI C DESCRI PTI ON ANDM4®R PROPOSED TAXONOM C
DESI GNATI ON  The magbiri‘g IQeF-TATRSY o0 J;PQ%HRMT%ALUMGV I
above was acconpasiced:dyer @s SeoeRtdel iCrotk@sariagt i on (_J
a proposed taxonomifer BEFUYGALE | BrPATRNVEREEKFE h a cross
where applicable) [111. RECEIPT AND ACCEPTANCE Thi s
I nt ernati onal Depositary uxathoerdyrogecept s t he
. mcroorganismidentified under | above, which was
[To recei ved by i'thon 2 7tk O 1§ d@t@sbr therigriplgPrratiT
Prof Drylpdyict) Pyt RECEI PEECE ggggmigm;m@w ON The
An““hﬂéY%organisn1identiﬁb& it getnel botdao e twaspasecei ved by
Bockmeyrigtgagsgt 8r nati onal Depositary Authority on (date of
80992 Mupebefti gi nal deposit) and a request to convert the

Germanirs gimnaoradeposit to a deposit under the Budapest

L TP atRyS Wefs r ecei ved by it on (date of receipt of
request for conversion) V. | NTERNATI ONAL DEPGCSI TARY
AUTHORLTY - Dr A _Doyle Nanme: Signature(s) of person(s)

1. mm}@iz&gl&q% RO Weroorb: R EPT €Sent i the Internati o_nal
Depositary. ECACC, CAMR Authority or o authorized
pfficial(s): Porton Downs, Address: Salishury, SP4

e i O Py o s Vs A

VaccifiGirdakerd;$ e date on whhedyohbe status of
I nternational depositary authority was acquired. Form
BP/ 4 (sol e page) WD 2004/ 048582 PCT/ EP2003/ 012610 44

_ BUDAPEST TREATY ON THE | NTERNATI ONA| RECOGNLTI-ON-OF

IXI. SJI'EE‘IEEP@RTPT% M IU&B@MIC]';)E%NHT.&*E PURPCSES OF
PATENT | DROCEDURF: | NTERNATI ONAL _FORM

The microorganism identified under I above was accompanied by:

I E ] a scientific description

1 ] @ proposed taxonomic designation

(Mark with a cross where applicable)

III. RECEIPT AND ACCEPTANCE

This International Depositary Authﬁrlty accepts the microorganism identified under I above,
which wvas received by it on /1794 (date of the original deposit)

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International

Depositary Authority on (date of the original deposit) and
a reguest to convert the original deposit to a deposit under the Budapest Treaty
was received by it on {date of receipt of request for comversion)

V. INTERNATIONAL DEPOSITARY AUTHORITY

Dr A. Doyle

Signature(s) of person(s) having the power
to represent the International Depositary

ECACC, CAMR Authority or of_authorized official(s):
Address: Porton Down bate: £§233i2j51?
%' salisbury, SP4 0JG, UK : o 28th 994

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

Name:

Form BP/4 (sole page)



Prof Dr Dr h.c. nolt Anton Ma r Bockneyrstrasse 9

VI ABI LI TY STATEMENT 80992 Munchen i ssued pursuant to
wRi0a/049382 by the | NTERNATI ONAL DEPGOSI TARY AURGIDRPI0W3/012610

Germany identified on the #él1ow ng page NAVE AND

ADDRESS OF THE PARTY TO WHOM THE VI ABI LI TY STATEMENT

'S I SSUED |I. DEPOSI TOR 11. | DENTI FI CATI ON OF THE

M %{w?GANI SMp Ngﬁr{)gpdag OEI?TDr [x){uf h.c. mult Accession

nunber given '

DEPOSI TARY AUT%&%TM pbwéﬁggéﬁw‘%}ﬁ%ﬁr%sse 9

V94012707 80992 Munchen Date of the deposSit or of the

transfer: GCermany 27t huydanuahy, 1894 111. VIABILITY
STATEMENT The viability of the m croorgani sm
r i dentified unde f above was tested on 27th January
Prof Dr ];99,4Cz [,thtpjg@% £, the said mcroorganismwas 3
Bockmeyréteddse 9 3 no | onger vi abbetr bndieat e the date of the
80992 Muathegi nal _deposit or, Wh?l“?{;\ “SNI@RFG tlD érbvat"tcr ansf er
Germany has been made, the ND$i.. Qe Ef‘é’ ?Qé“(date of
the new deposit or date of the transfer) In the

cases referred to in Rule 10.2(a) (ii) and (iii),

nane anb @bSiest Qrtidle pRPSt, recent viability tcct. 3 Mark with
'io WHOM HECYIOBH.ITheTagppht cabl e box. Form BP/9 (first page) WO
2004 948%82 PCT/ EP2003/ 012610 45 |V. CONDI TI ONS UNDER
VWH CH THE VI ABI LI TY TEST HAS BEEN PERFORMED V.
| NTERNATI ONAL DEPCSI TARY AUTHORI TY

1. DEPOSITOR II. IDENTIFICATION OF THE MICROORGANISM

) Prof D .C.
Hame: Anton &aDP h.c. mult Accession number given by the
yr %NBE?FS%B%NAL DEPOSITARY AUTHORITY:
Address: Bockmeyrstrasse 9 9
80992 Munchen Date of the deposit or of the transfer:
Germany 27th January 1994

ITI. VIABILITY STATEMENT

The viability of the microorganism identified under II above was tested

27th January 1994 2

on On that date, the said microorganism was

3
{:E] viable

3

[::] no longer viable

Indicate the date of the original deposit or, where a new deposit or a transfer has been
made, the most recent relevant date (date of the new deposit or date of the transfer).

in the cases referred to in Rule 10.2(a) (ii) and (iii), refer to the most recent viability
cct.

Mark with a cross the applicable box.

Form BP/9 (first page)



Nanme: Dr A. Doyl e Signature(s) of person(s) having the
power to represent the International Depositary
w@\danossss2 ECACC Aut hority or of authorized of f PCT/aP1083/012610
~'" CAMR AC iund4 Porton4bown Date: 28th Salisbury,
SP4 AJG WK 4 Fill inif the information has been
_ requested and if the results of the test were
: ive, Form BP9 (second and Tast page) WO
PV Co”%g%} G isg Y BT E20 0T 0T 28 10° A% "*d?%\‘i“ﬁ%ge)
Reconbi nant poxvirtus conprising in the viral genone at
| east two 5 expression cassettes, each conprising the
cowpox ATl pronoter or a derivative thereof and a
codi ng sequence, wherein the expression of the coding
sequence is regulated by said pronoter or the
derivative thereof. 2. Reconbi nant poxvirus accordi ng
to claiml1, wherein at |east two 1o 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
pronoter in at | east one of the expression cassettes
has the sequence of 15 SEQ ID: No. 1 4. Reconbi nant
poxvirus 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
v eBEhEGLE AL LM R blagubsoquences of 1 he Sedquence
accoré‘ng to 'S B 1 (ii) sequences having one
oerqu)ﬁycleotlde substltutlons, del et ons and/or_ :
insertionS with respect to the to‘é’g&‘é‘ﬁﬁ% O LR BT il the power

pres the Interrat epositary

SEQ ID: No. 1 or with respect thOudr&YRSeGIEN G zec official(s) s
Address: t hBPASf, 25 wherein said subgequencesy and—seguences
ar A@ﬁlll active as pronoter |in_the OX\Vl rusy 5.
RN E

' Name:

Re §?&¥Qq¢%%rﬁg accordi ng to an§dfied Aims 1

4 : R . :
Fill in if the information has been requested and if the results of the test were negative.
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poxvirus is selected fromthe group consisting of
ort hopoxvi ruses and 30 avi poxviruses. W 2004/ 048582

WOODABRERD3/ 012610 47 6. Reconbi nant poxvi r usPCT/EP2003/012610

according to claimb5, whereibn the orthopoxvirus is a

vacci nia virus and wherein the avipoxvirus is sel ected
from canarypoxvirus and fow poxvirus. 5 7.

Reconbi nant poxvirus according to claim6, wherein the
CY&iggs:nia virus is nodified vaccinia virus strain

Ankara (MVA), in particular MVA-BN and MWA 575,

deposited under nunbers V00083008 and V00120707,
respectively, at the Euragpean Collection of Aninal
1c§ﬁeP°@H'PaPﬁ§0(ﬁm@é?mqrosl§g IRdB 8 hian &snopeat teast two

. : ’ e :

RS ot e el MBSk Bl £7Rbs 21T byt or 2
derivativé tigerdeif ehidom cailtry séqliditce, Miferean ei@ exbidssion of the
respect to the genone of the vaccinia virus strain
ceRimentraance isgegulated dnbsaignerqrasiarrarsthecdernvating thereof.
anyone of clains 1 to 8, wherein at |east one of the
expression cassettes is inserted in an intergenic
21 Ratemihant PExPRXY hEUSrHIRE AR a kY1, RATGER BfNast two
poxvirus according to anyone of clains 1 to 9, erein
exipres3®r eassettaseansf inshetecloidito ghs squen resertiodeste or the poxvirus
| east one antigen, antigenic epitope, and/or a
g¢h¥M&peuti c conpound. 11. Reconbi nant poxvirus

according to anyone of clains 1 to 10 as vaccine or

medi canent. 25 12. Vacci ne or pharnmaceutica
3cReposiliinamt poxviris aogoraling torpiyoastof ddgxys LUD 2, wherein the
according to anyone of claims 1 to 10. 13. Use of the
AT erBRBoRRINN pblegist ape£f dbe dxphesdonmpsaettes helsaihessequence of
SE@I%QIV&O for the preparation of a vaccine or

dicangnt. WD 2004/ 048582 PCT/ EP2003/ 012610 48 14.

Met hod for introducing codi ng sequences into target

cells conprising the infection of the target cells
4wReportenant pexwocoadtorgling tamywoeeaff atdiansrd to 2, wherein the

ATl promoter in at least one of the expression cassettes is a derivative of the
ATI promoter selected from
(i) subsequences of the sequence according to SEQ ID: No. 1
(ify  sequences having one or more nucleotide substitutions,
deletions and/or insertions with respect to the sequence
according to SEQ ID: No. 1 or with respect to a subsequence
thereof,
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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1t 010. 5 15. Method for producing a peptide, protein
and/ or virus conprising a) infection of a host cell

WOWwaoh/044362 r econbi nant poxvirus according to aPgDRPR2003/012610

claims 1 to 10, b) cultivat4’on of the infected host
cell under suitable conditions, and 10 c) isolation

d/ h t of th pt d d/ or protein
CARA- O A BOXpH 68 dccar Bt diaisad, whetein toe tnthamekvirus is

o e S B o Y0 0 LB 8oy

andrfpwllsmmnmjm nistering the virus 15 according to
anyone of the clainms 1 to 10 or the conposition or
vaccine according to claim1l2 to the aninmal or hunan

7t eated. 17. Metho cordjn claim15
7 BePridighE Roxdifs HEPrEinddR SRS, e Yoo vaesinbo virus is

n(ddlﬁéélela%kélrﬁé”vﬂfUSrgt?éH RH%@O@WA?fmt tl\éhfé}SMV%\OPF\ISand MVA

A cell containing the virus according to any of ¢
5751; ceposited. un@lammnbefmwwmsaﬂ(lﬁianﬁl\;t@(f)mlOﬁo7 relsp%ectlvely,

i nant vyirus, according to anyone of clains 0
LB BREPPEim ol Retidhag Ammasait Frguees (kadehm

expression 25 cassettes into the genone of a

pOXVi r us.
8. Recombinant poxvirus according to claim 7, wherein at least 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 to anyone of claims 1 to 8, wherein at
least one of the expression cassettes is inserted in an intergenic region of

the poxvirus genome.

10. Recombinant poxvirus 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 according 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 introducing coding sequences into target cells comprising
the infection of the target cells with the virus according to anyone of claims
1to 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
c) 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 claim 15 comprising the administration of at least

10% TCIDsy (tissue culture infectious dose) of the virus.
18. A cell containing the virus according to any of claims 1 to 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 into the genome of a poxvirus.



