28 March 2007 WO 2004/ 0-18582 PCT/ EP2003/ 012610 Reconbi nant Paoxvirus
.conprising at | east two cowpox ATl pronoters The invention correeygid 2007
r econbi ﬁgmﬂﬂﬁ¥%guses conprising in the viral 5 genomer/ardoeasicili wo

- expressi cassettes, each conprising the cowpox ATl pronoter or a
derivative thereof and a codi ng sequence, wherein the expression of the
codi ng sequence is regul ated by said pronoter or derivative thereof. The
virus may be useful as a vaccine or as part -of a pharmaceuti cal

conposition, 10 BackgrQund of the inventi,on [ i are

wi del y usedRFBO'éE‘;W%&'g‘PW'é‘ﬁgﬁo'émri'ﬂgﬁsati l%asfﬁﬁggﬁ %f\ﬁgﬁ‘%r EO?I%I‘,
_reconbi nant poxviruses are currently tested as very 15 prom sing vacci nes
- to induce an i mune response agai nst foreign anti gens expressed fromthe
poOXVi r us T¥RCtiaventMis t cPrRpUhAr remoen iviapd X phXUsEsEsoConhRristlR isi dbe awigal
.vaccinia. viruses on the other side. US 5, 736,368 and.US 051,410 /giﬂscl ose
- reconbi n@enovae @it lpashivuexBrassion Bpesatiehaaek FPEYLEERING SAMREEA Bng
proteins. US 5, 747,324 disgl os i Vacgh hi i st N
Rvear oxpr ks Phnt G ie entetodln B A U Safudnse, Unain IR
vacci ni a bl Hssigh! af “th\éé%o%iﬁr'\i}g ResglivGc®Xigr esgiiiagediutmgn sai@t positradsr gemes.
Fow poxviruses containing HHV genes in the viral genone are disclosed in
US 5, 736,RfRaaive tiRrepD5The prusnay hodisdulans ¢ MeECiNG QMmagnBafle®bchse it
is desirable to express not only a single protein of an agent agai nst

whi ch an ﬁhﬁ?ﬂ?ﬁcwgﬁgﬁg@ﬂ%‘tﬂw-be induced. Instead, it is preferred to
exprﬁﬁs as many different proteins and epitopes of said agent as possible
to obtain a broad and effective immnity against said agent. Thus, it
m‘ght be advantageous to i-ngeidkgreundadf tiefiheertion30 expression cassettes:
into the sane poxviral genone if it is intended to use a poxvirus as a
vector for vaccination. US 5,736, 368 descri bes the construction of a
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infected cells. Moreover, recombinant poxviruses are currently tested as very

15 promising vaccines o induce an immune response against foreign antigens
expressed from the poxvirus vector. Most popular are avipoxviruses on the
one side and vaccinia viruses o.n the other side. US 5,736,368 and US
6,051,410 disclose recombinant vaccinia virus strain Wyeth that expresses
HIV antigens and proteins. US 5,747,324 discloses a recombinant Vaccinia

o0 virus strain NYCBH expressing lentivirus genes. EP 0 243 029 discloses a
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.

»5  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

30  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



the H'V-1 env gene and the H V-1 gag-pol gene. For the expressign of the
protei ns encoded by the different expression cassettes differe aR%r s
wer e used,woanelossishe vaccinia virus D1 pronoter and the_40K pronoter. The
di sadvantage of this strategy is that the activities of FﬂFE/EBE"Pf/%‘rzém 5
pronoters are not identical resulting insa different |evel of the proteins
expressed {rog?étr}g di fferent expression cassettes. An al nost identical

expr essi ont1e{EY-lceay 89'6%a@ﬁ&"éherlléb\/-ilfga@popgem@,tlBjrStHenex;Sr*é%sFyff(_f)ﬂ;rﬁent

wever

expressi on ' h oxMiru enone were identical. 0 :

the di sadv%ﬁ%%ggst %’?écici%‘%%ébﬁ'r"gtcﬁé?r G ‘%ﬁ’&@sst'ﬂ@rcésﬁettas diérenitatromutdesi r ed

reconbi natwere g¥ednt Sare e onpl ogo idenyical pronoter

sequences._ | ndeed iEtl hgsﬂggﬁcﬁﬁéﬁﬁ‘g?%mg?%ﬂt%%?MP(Q@Q r.172, :

233-237) tHag disadveoigmahthisatriteng iS/'tﬂiélSther@c)‘ti\Pﬁeﬁ%‘F‘?ﬁ@tcﬁHelle t conprises
t genaone; .

three p7. r ters in. different | ocations 15 of evird
however%, r%e@(gﬂgﬁﬁgﬁr%ﬁ%é@?ﬂtﬂ% estiliéngin acliffexembllegs s theqietsinssequences

resul ting dx@r@séﬂd(ﬁégg?ﬁ@Eiif?e&ﬂ?%%ﬁh%g%@ﬁ%gﬁ%@f}%recorrbi nant poxvirus. Such

a m xed and undefined genom c po ®flects the instability of
the viral genone is not acceptable if it is intended to use a reconbi nant
poxvirus f.or _vaccination, in particular for the 20 vaccination of humans.

28 March 2907MO I860kcalesyESPOT ERRDOGAIALZS bBtANGHIiEthe Broffegeigiyent | on

it was th ii f resent jnvention to provide stable reconbi nant
 poxvir useghﬁgjrl@%hngéexﬁ%i%Faﬁ%ﬁ@}H? PONVIEHS genoos wereidamtidal. f or

genesit 5 Huatevaretiwdisaaly ; - poxvi.ral genone, wherein it
shoul d be possij bl e tolspr_odﬂ?eéét/%]gﬂ%%g?%t%&éﬁq%gbeﬁ?g%éirﬁ‘a hateast two _
di f f er ent UNERBIred SEopmMbdnatent esents siayi oL ramuaLs thet ai | ed description of

ﬁ ggohg;’ﬁgh{)R‘B)&%&;%faént?g%er{%tﬂrg&%b%%%@;ggﬁgmgd; ?tcel‘mag gélei I%;%Wol; 0% |
expressi oFoGAGP 8t hEYGefRY1996) 172, 233-237) that a recombinant vaccinia virus
may be generated that comprises three p7.5 promoters in different locations
15 of the viral genome; howevet_‘, recombination occurred between the
homologous promoter sequences resulting in a mixed genomic popttation of
the recgmbinant poxvirus. Such a mixed and undefined genomic population
that reflects the instabitity of the viral genome is not acceptable if it is

intended to use a recombinant poxvirus for vaccination, in particular for the
20 vaccination of humans. ‘



conpri sing the cowpox ATl pronoter or a derivative thereof and a codin
sequence, wherein the expression of the coding sequence is reguief@&eh 8P’ 15

said prqouppter or derivative thereof. It was shown by therppasenizéicivent ors
t hat pox‘gﬁtzﬁ’é‘@gg’ggrrpri sing two or nore copies of the ATI pronoter are

unexpectedly stably; it was denonstrajed that no detectable reconbination
events occurred between 20 the honol ogous or even identical ATI pronoter
sequences. This is in contrast to vaccinia viruses conprising two or nore
p7.5 pronmoters in the viral @djecteof ectnwinitPnt o the present invention the
poxvirus may be any poxvirus in 25 which the expression of genes should be
regul ated by the ATl pronoter or derivative thereof. Thus, the poxvirus

- may be any virus of the subfaml f. Chprdopoxvirina irinae
(see Fi eltdwaw ths agyesh @f daet P@ﬁéﬂ?uwﬁi‘ﬁ%t fo ﬁi@%fﬁgpgﬁﬁghg}gsmﬂ%\f

. Phi | adel phi USA r. , £ - ) prafefatslgsfof reamethe
subfam | O@ﬁw%eossp@%@%ggtA?%tptg\;r%sigggf%‘rsﬁéﬂ??gg%?tg?ér?ed if t?he rgggjonbi nant
POXVi EUSHist HEEGhdtongxRtgigSpaenes tha poarimal ganowas, nehereinni] slaowg Remans.
Particularly preferred genera 28 March 2007 A WO 2004/ 0|485]§2,H . t

PCT/ EP200850bR610 proeliondingPreteite csGBHgR Py BA6r @bpsavt ri'fadlibpeen

Ot hopoxvi ruses, Par%)oxvi [USes, A\éhﬂ vi ruses, Capri poxvi ruses,

Lepor i poR¥Presgids Carftias|hoNit AESY st preferred are O thopoxviruses

and Avi poxviruses. Exanples for avipoxviruses are canarypoxviruses and

f owl poxviruses. An 5 exanple for an Orthopoxvirus is vaccinia p virus. The
vacci nia virus strain thbetaibed descdptionceloths iyendiofihe present invention
may be any vaccinia virus strain, such as strains Copenhagen, Tenple of

. Heaven, Weth, Western Reserve, Elstree, NYCBH and so on. Particularly .
preferred,is difie Vacci nj ( ) Brira gepesated by 516 -
seri al p&&%@é@e%ﬁ‘af%)%‘?ﬂ %ﬁ@ﬁhirﬁﬁégﬁiﬁ\ﬁb% I(gsr!tgg of fﬁﬁgﬁggﬁara strain of

vacci ni acﬁsHmsiﬁ Atheharal dephenas Reaskiwo, expressioal cadseteas, ieashs, 6- 14
[1975]). a consequence of these |ong-term passages fthe resulting WA
virus delcetgstisibguhe3bwpd:oBakproroptern e agt&ramtwesfé‘%ﬁ% @AY IR8r ef or e,
was descrslegggnges, Qh%?é% t gséxp?gslsliorg %?ttf:lé%to%ﬁng sequence is regulated by

15 said promoter or derivative thereof.

It was shown by the present inventors that poxviruses comprising two or
more copies of the ATl promoter are unexpectedly stably; it was
demonstrated that no detéctable recombination events occurred between
50 the homologous or even identical ATl promoter sequences. This is in
contrast to vaccinia viruses comprising two or more p7.5 promoters in the

viral genome.

According to the present invention the poxvirus may be any poxvirus in

o5  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

50 preferred if the recombinant poxvirus is used to express genes in

mammalian animals, including humans. Particularly preferred genera
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with the genomic'sequence and, therefore, was described as highly host cell restricted
to avian cells (Meyer, H. etal., J. Gen. Virol. 72, 1031-1038 [1991]). it was
15 shown, in a variety of animal models that the resulting MVA was significantly
avirulent (Mayr, A, & Danner, K. [1978] Dev. Biol. Stand. 41: 225-34).

Additionally, this MVA strain has been tested in clinical trials as vaccine to

rd

immunize against the human smallpox disease (Mayr et al., Zb). Baki. Hyg. |,

Abt. Org. B 167, 375-390 [1987], Stickl et al., Disch. med. Wschr. 99,
20 2386-2392[1974].

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

25 572 and MVA 575 deposited at the European Collection of Animal Cell
Cultures (ECACOQ), Salisbury (UK) with the deposition numbers ECACC
V94012707 and ECACC V00120707, respectively and MVA-BN with the
deposition number ECACC V00083008,

30 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



-enbryo

pref er abPYP ﬁggnaya

respective poxvirus and allow replication and production of infectious

virus. Such cells are known to the person skilled in the art f&yMaGERP7

poXxvi rus ?) @qu_{s? For MVA an exanple for this type pé&rgebdes/oatser chi cken
VP s (CEF) and BHK cells (Drexler 1., Heller K, Wahren B.,

Erfle V. and Sutter G, J. Gen. Virols (1998), 79, 347-352). CEF ceIIs can

be cultivated under condltlons known to the person skilled in, the

Pr ef er abbyoihey GBFobtainl #1\4-8Neuitt iav alesyatines Qfﬁpf & PeelaRPH nifst |onary

flasks or roller. 20 bottles. The incubat.ion pre e to 96
hours at 08748489. Eherseniaid Pﬁfﬁﬁ%l aHDM*?E §P§?’I%‘”’| y EISZEHB ??&ém
rrultlpI|C|t of. mfe(leiél%@% of 005t01TCID50 and the incubation

0 72 hours at 37 C 2 C. 25 The sequence of the |
pronot er of the cowpox virus A-type inclusion protein gene (ATl pronoter)

.is known to the person skilled in the art. In this context referenge is
made 50 theeBenabiatmeri iy psefeesst &n Uﬁ?nﬁ'ék‘sﬁ)égﬁgar% ”03 la?@?f‘é' {OET]%:h

t h S |
GIITT CARTROARATSUPTET S RARAT: ThAAL UrioE el L dBo s S0k oidees®
PCT/ EPZO%%(% homan r‘ﬁ%ﬁ%&'ﬂ%ﬂ FRrtfaraneseattiduenidann fidxirsispesarkbiie t o

use t he onot er specified in SE | D. : No. or to use a%irlvatlve
of the AHuff@retmovmcmmhwns ghpir sucubasedd¥Acansf aw@@xywﬁ@ﬁcéu ¢t di ng

‘to SEQ ID.:No. 1. The term "subsequence of the sequence according to SEQ

| D. : No. Iowfmffwrrsustiw%ﬁ@lﬁ@@POEV*Wégrrents of the sequence of SEQ ID.:No. 1
that are still active as a pronoter, in particular as vaccinia virus |ate

prondfer. A typical fragment of the sequence of SEQ ID.:No. 1 has a
_l.ength of q}rdg?%@tpréﬁagé{@ W\ﬂli@%@g Bukaryomroectcﬁfsamwlrrﬁéc’md wiksthelgrus.

nucl eot i es even nore-preferabl of at | east 20 lmngcleotld%35 nost
pr ef er ablTheobuledrybiastellmrawslisdhptiese stseprtiblegteitecten YUSEF 1D @ No. 1.

1D iﬁbsi‘é‘s‘ﬁé‘éﬁv@p%éfcviéiﬁ'@ﬁé% FRaler o i P EROEFof R Bre bR Mg

1D o B ety AR B B e O st The 3 ond of SEQ
ID.:Na. Igpecies. For MVA an example for this type of cells are chicken embryo
fibroblasts (CEF) and BHK cells (Drexler 1., Heller K., Wahren B., Erfle V. and
Sutter G., J. Gen. Virol. (1998), 79, 347-352). CEF cells can be cultivated
under conditions known to the person skilled in the art. Preferably the CEF
cells are cultivated in serum-free medium in stafcionary flasks or roller
20 bottles. The incubation preferably takes place 48 to 96 hours at 37°C+ 2°
C. For the infection MVA is preferably used at a multiplicity of infection (MO}

of 0,05 to 1 TCIDs and the incubation preferably takes place 48 to 72 hours
at37°C+2°C.

»5 The sequence of the promoter of the cowpox virus A-type inclusion proiein
gene (AT! promoter) is known to the person skilled in the art. in this context |
reference is made to the Genebank entry accession number D00319. A

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

30 5 GTTTT GAATA AAATT TTTTT ATAAT AAAT 37



15 The pronoter may be inserted upstreamof a coding sequence in such a way
that nucl eotides 28 to 29 of SEQ ID 1 (underlined in the sequildEchaifigie)

are part D 206048582 ATG 3' start codon of translation. A atively, the
pronoter may be separated by several nucleotides fromtkés:éf?éqﬂf"/"@é n of

transl ation. 20 The spacer between the 3z end of the pronoter according to

SEQ ID.: l\g 1 nd tr}g Ain the 5 ATG 3' start codon is preferably |ess
than 100 n 8?%@?%@%, erRficeept dantinry itl issposdilale BOuBecheonTHBSoABELEYEN

nore pref ; am . ucl eoti des., However, the spacer m ght even
be | onger e%@%’%%‘%@? t 'el'b'p@%'nit%’r ﬁ? LIsgq derivaiivenpé the Afvlr prarneiert hiaich
expr essi onmafy licha stibdedgeseaue of .t he _pronot er.
The derivagtiye of the dg\T(Ia pronﬁ?eégﬁﬁﬁaﬁgﬁg\@Z%Egg@' tt-hEE SR or
nor e nucl‘eéyi‘é’é@qg% Pt the sagyedet eccordingrtd/ SEQ| MSENbI Q"'Sré*fértshtor%&}g&ﬁ to
t he sgquq%;%ngﬁtSS%?g D.: No. 1 or, subsequences thereof, wherein sai
derivafi ves B0 are Xt M8 SgaHPYEe Jef aé%rQbrrH?élNQ- iln that tareulshill astivacs ki a
virus | at erprestet e iRBS i n r_nore nucleotide
subst i t ut iepons i's ams%@rt};ence Iﬁﬁﬂ%ﬂc@ﬁé Qgrnx% %lté)r‘?ﬁ?'@oﬁﬁrcl‘é&ypl@g fizeend of
sequence abesegiuagce of SEY.J ID.:Ndbl Ha@éeleﬁ@HVQfﬁf‘le?é%@?léJ mcﬁq%g‘l 82

i des. segquencd

PCT/ EP2003/ 012610 7 bstijtuted by different nucleoti
havi ng on r8f}9"ﬂ%'a/e0f ﬁicleégft ilde Nupbeatidesn svien mcsreqpmfemlil? shiehegfteoor

nor e nucl i r i t _one or re locations of the sequence
accor di ngzgégﬁge?D%O%ﬁéﬁ?ﬁﬁsgﬁ@gH@@Stﬂg i AYcl6pEides @bitlee rmecuente def

del et Lns .dDsdlpueincehé RyuNRI re.n .. des of .the uence
accor di ng éo%fsgg ID.: No. ii a!raglhe@ce?gf% F%t%lporﬁ%y (L()S(rémn@{]%e W&E%qtd%_fﬁot he
deri vati v€8 &f SERoIPpNo. No.i.a, theekeqiems 5STRAATLI jopRfedid {HBSST LR MBY -
be conbin g 'I‘PDQ% egyence Preferably the derivative has a honology of
at | east ﬁ % m')'re';lre SiPSedencd mayaalsosovpdse mucteatigeePBrially oof at

| east 80%BEQOID.:Nefer abl f St y n conpared to _the sequence
of SEQ I D. :@DNO. 1. Aclg’ofgi ﬁBQt%&i%Aﬁo?t TﬁA%%%ﬁf lgrcag%g Mo Fernchel nor e

than 6 nuek@otdNe, leven nore preferably not nore than 3 nucl eotides are
substjtuted, deleted and/or inserted in the sequence of SEQID: No. 1.
The promoter may be inserted upstream of a coding sequence in such a way
that nucleotides 28 to 29 of SEQ. ID: 1 (underlined in the sequence above) are
part of the 5 "ATG 3~ start codon of translation. Alternatively, the promoter
may be separated by several nucleotides from the start codon of transiation.
20 The spacer between the 3" end of the promoter according to SEQ ID.: No 1
and the A in the 5" ATG 3" start codon is preferably less than 100 nucleotides,
more preferably less than 50 nucleotides and even more preferably less than
25 nucleotides. However, the spacer might even be longer as iong as the

promoter is still capable of directing the expression of the coding sequence
25 located downstream of the promoter,

The derivative of the AT! promoter can aiso be a sequence that has one or
more nucleotide substitutions, deletions and/or insertions with respect to the
sequence of SEQ 1D.: No. 1 or subsequences thereof, wherein said derivatives
30  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



22 to 2

In particular, it mght be preferable to keep nucleotides 25 to 29 of SEQ
15 ID.:No. 1, i.e. the sequence 5'-TAAAT-3' in the pronoter to Z8tMasghr007

maxi nmal m activity. It mght also be preferablgctprivespizeuc! eoti des

QN@%&W&E‘S&Z ID.:No. 1, i.e. the sequence 5 -TAATAAAT-3 in the
pronoter. The above comments regarding; the | ocation of the ATl pronoter or
subsequences thereof also apply to the above-defi ned sequences havi ng one
20 or nogghdtiatebdt bylediftdrent t nttlentdesel kbt FeRLeRPRI/ BRVINES &8 oRS motrg

respect to the sequence according to SEQ ID,: Nog. [\ 0
subsequengdgotidpdnasmtiong b%r?dlséqa?n?ﬁ'i“arq"’é\ﬁp BBEUR'éHﬁSrealrchg:\kégﬁtﬁ%%é%son
.skilled in th re t [ : ' incat derdie &EQFIDID.: N®. 11 stil |
- have the’rﬁ'?ﬁeggq%coaﬂe (grcﬁo\%i‘q‘t@&% 1&@5e%r@séc |évne as a poxgvi rusc\ﬂ rus pronoter,
in parti g cAse hHNAGEighedor imaie hatleotide ateetons lin a keguener éxtwhisher ence

.1s made to akrarbarti et al., Biotechniques (1997 094- 1097 and

- Davi spn ane dvbsmyrenudibbtidss oif. the §9@@?n@lg?c?"éﬂ9§8ﬁ? ﬁ}éb\re“o'aﬁeﬁrﬁer a
fragnent is still active as a,30,poxvi/ru r Fona P i ¢pl-amnp 1
vacci ni adgieted tao8epPhbnBidF &%"f‘tg’g& I[b i%é) @ﬂg@c%evc?sby%fagggr g%h’ SNIE?I led in

the art. In.part] i Slefiavatd ¥embiasd e ccleseepienpst r eam of a
reporterdS%ﬁ'g’%%hé@g&ﬁg’Ewg aﬁt“fﬁ?ﬁ‘?‘% Sayd WO 2004/ 048582 28 March 2007

PCT/ EP2003 @120} Ahs afitvatoie haty abl?atl)mnfugf{ @fca’ebiaaﬁt@%{ URER PoeicEale| ¢ or
ce ine, such as or cel|s en i

poxvi r usat Hest POFhI e\es Tusa Freferablys @&qﬁﬁﬂ&agoﬁépgﬁ{;gf&g%m@% Sgasftr om
t he sane 93%2 m@%&%ﬁﬁﬂ%ﬁéﬁ% hgg.ﬁée,%egéﬁgg%m?N%@ﬂﬁAé@éﬁﬂhﬁg‘ $o tthamabdte

poxvilPus ter should be inserted. The

.expressi g?eﬂfre'dh&nb%aﬂﬁbﬂf neeMeorestHaned nuditatides) eveantoce ppafesablyonathe
‘expressi on of the reporter gene controlled lg/ t he pronoter gﬁ:?cor.ditrh% to SE
Q ID.* Nenork. tHarded i matlevtidas caredisngstiwitepe dabplesemnd/qf eMsebi®d &1
preferably a derivativ _r@/ifg a pronoter activity in said test system of
at | east SQQU@“@@?%’?@H& - t-east 30% nore preferably at |east io 50%

ST AL P 30 ol Pl 63, o
i5 1D.:No. 1, i.e. the sequence 5-.TAAAT-3” in the p’romoter to attain maximal
promoter activity. 1t might also be preferable to keep nucleotides 22 to 29 of
SEQ. ID.:No. 1, i.e. the sequence 5’-TAATAAAT-3 in the promoter.
The above comments . regarding the location of the ATI promoter or
subsequences thereof also apply 1o the above-defined sequences having one
20 or more nucleotide substitutions, deletions and/or insertions with respect to

o the sequence according to SEQ ID.: No. 1 or with respect 1o subsequences

et

thereof.

A bundle of prior art documents allows the person skilled in the art to predict
25 which derivatives of SEQ 1D.: 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
30  poxvirus promoter, in particular a vaccinia virus late promoter can easily be
checked by a pérson 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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least one of tneihy PRomdel BEA P SER AN denome: may be used to
express a gene that is already part of the poxviral genome. Such a gene
nmay b°15a Aelsr iﬂgt to %hgaéruers%#t %n\Peanrt%on_Ofthé hr%c\élmrtz)iikag’? npoog?/irus comprises at
least two expression cassettes, each comprising an ATI promoter or a
derivative thereof. In other words the genome of the recombinant poxvirus
may comprise two or more ATI promoters or derivatives thereof. The ATI
promoters in the viral genome may be the same or different. Thus, it may be
20 that all of the ATI promoters have the sequence according to SEQ I[_).: NO. 1.
It may also be that all of the ATI promoters are the same derivative of the
sequence according to SEQ ID.: No.1. Alternatively, one or more of the AT]
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
25 sequence according to SEQ ID.: NO. 1. If such a poxviral genome comprises
two or more derivatives of the AT] 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.

30

In general terms the invention relates to recombinant poxviruses comprising

at least two ATI promoters or derivatives thereof in the poxviral genome. Thus,



or a foreign gene that has already been inserted into the poxviral genone.
In these cases the ATl pronmoter is inserted upstream of the get$d43ren 249¢

poxviral is genone, the expression of which is to be geRtrehdzad2dy t he ATI
pr onot eWO 28HEHat i vel y or additionally at.least one of the ATl prompters

.or derivatives thereof may be part ofg;an expression cassette that is

introduced into the poxviral genone. The expression cassettes conprising
an ATl pagiel ihodfe ¢RaY wnhvdsd heg.ebloatldres, dodf,niveesiedic ENokgy Add
inserted into any suitable |ocation of the viral genone. Wthout being
bound t optdreoteisi awieriyasivariheso! iR e YEREEEMABLti on sites may be sel ected
from (i) non-essential genes such as the TK-gene, (ii) genes that are

- necessary for the replication of the virus if the function of said gene is

suppl emeqtedaly thgnGeRlb ct)tlt‘adehﬁv%w%_dtl‘fé?éoit hee2bspaldpagati oh exfpredsoni rus;

(iii) intergenic regions of the poxviral genone, wherein the term
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| ocat ed between two adj acent genes
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genone of.oEh8!¥a%s fHeaA Vi présnoter o nicvatinbdgereof28 March 2007 WO
2004/ 048582 PCT/ EP2003/ 012610 10 As i ndi cated above, the insertion sites

are not restricted to these preferred insertion sites since it is within
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15 genome, the expression of which is to be controlled by the AT! promoter.

Alternatively or additionally at least one of the ATI promoters or derivatives
thereof may be part of an expression cassette that is introduced into the
poxviral genome. The expression casseties comprising an ATl promoter or

20 derivative thereof and a coding sequence may be inserted into any suitable

jocation of the viral genome, Without being bound to the following examples,

suitable insertion sites may be selected from: (i) non-essential genes such as
the TK-gene, (ii) genes that are necessary for the replication of the virus if the
function of said gene is supplemented by the cell that is used for the
25 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
s0  genome of MVA, in which certain regions are deleted with respect to the

genome of the vaccinia virus strain Copenhagen.
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cells and, £ v»lfeecneh‘llesdif;‘rehreent expression cassettes. Homologous recombination
| would lead to recombinant viruses in which parts of the expression cassettes
are deleted. Since no significant parts of the poxviral vector genome are
deleted the resulting recombinants are stilf viable. Thus, there is no
selection for viruses having maintained two or more expression cassettes in
20 the same insertion site. To avoid such undesired recombination events it
was state of the art to use different promoters if two or more expression
cassettes are inserted into the same insertion site, According to the present
invehtion it is now possible to insert two or more expression cassettes, each
comprising an ATl promoter or derivative thereof into the same insertion site

25 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
30 genome, In this case the different expression cassettes are directly adjacent

with no poxviral sequences between the different expression cassettes or at



cells are infected with the poxvirus and in the infected cells honol ogous
reconbi nati on occurs between the nucleic acid and the viral genharchiZo7

Al ternat{wg}ell 3/4/({%] '25 al so possible to first infect the eelrlspmiziindide
poxvi rus 4 en to transfect the nucleic acid into the infected cells.

Agai n reconbi nation occurs in the cel{;s. The reconbi nant poxvirus is then
sel ected by nethods known in the prior art. The construction of
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I nstead, any suitable nmethod known to 20 the person skilled in the art may
be used tesprefsioreAdssetias. AT pronoter in the reconbi nant poxvirus may be
‘used to control the expression of any coding sequence(s). The coding
~sequence nmay preferably code for at | east one antigenic epitope or

anti gen. i H@tﬁoﬁ@srﬁcbg%@&or @@i%tbuétafécdﬁiﬁlzi%lahthadmyub%n&sEIdOWD fextitess
.said antigen after infection of cells in an organism_ e. marrmal ian

-ani mals i rpErseh syilkchimte aThdéy mraysehexamate, &hes@imeéﬁﬁngéﬁﬁs@ﬁq 8pe %y

of the or a'arn'}%‘{'nepgéﬁf U Tnelesiyative MR Mbh He dRderi B S8 e g gt o
deri ved JMfePRE! h H@hég;oéé"ere%ep?@héﬁeﬁ/%'ﬂﬁg BBy by madikicofacid! & ger

am no aci eque pitope, peptide or protein. Exanples

for such t?@hsﬁf@cﬁbﬁqmsa Ephiscies cmﬂ lime, O/ lemedn agy nbleimola;m@cmmyﬁeqoém i des
or proteins derived from (i) viruses, 28 March 2007 , WO 2004if? 8% by
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then to transfect the nucleic acid into the infected cells. Again recombination

occurs in the cells. The recombinant poxvirus is then selected by methods

known in- the prior art. The construction of recombinant poxviruses is not

restricted to this particular method. Instead, any suitable method known to

20 the person skilled in the art may be used to this end.

The AT! 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
25 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
30 epitope/antigen may by part of a larger amino acid sequence sich 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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mumps, measles and rubella virus. According to this embodiment it is

15  possible to use one recombinant poxvirus to induce an immune response
against several agents.

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

compound such as interleukins, interferons, ribozymes, enzymes and so one.
20

The recombinant poxvirus according to the present invention may be

administered to the animal or human body according to the knowledge of the

person skilled in the art. Thus, the recombinarit poxvirus according to the

present invention may be useful as 3 medicament (i.e. pharmaceutical
25 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
30 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



preparation of vaccine shots, e.g., 101-109 particles of the reconbi nant
virus according to the present invention are |lyophilized in 28 March 2007

- phosphat e-buffered saline (PBS) in the presence of 2% pgpigpaRsaidiol?% human
~al buni n YA 284/ 4¥56ul e, preferably a gl ass anmpoule. Alternatively, the 1s
vacci ne shots can be produced by stepwgse freeze-drying of the virus in a
formul ation. This fornulation can contain additional additives such as
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additives such as antioxjdants or inert gas, stabilizers or reqc ntr nant
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20 typical fornulation suitable for freeze-drying of reconbi nant WA .
conprises 10 mM Tris-buffer, 140 mM NaCl, 18.9 g/l Dextran (MN 36.000 -
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reconbi naiiodWffta buffered saline (PBS) in the presence of 2% peptone and 1%
human albumin in an ampoule, preferably a glass ampoule. Alternatively, the
15 vaccine shots can be produced by stepwise freeze-drying of the virus in a
formulation. This formulation can contain additional additives such as
mannitol, dextran, sugar, glycine, lactose or polyvinylpyrrolidone or other
additives such as antioxidants or inert gas, stabilizers or recombinant
proteins (e.g. human serum albumin) suitable for in vivo administration. An
20 typical formulation suitable for freeze-drying of recombinant MVA comprises
10 mM Tris-buffer, 140 mM NaCl, 18.9 g/! Dextran (MW 36.000 — 40.000),
45 g/] Sucrose, 0.108 g/l L-glutamic acid mono potassium  salt
monohydrate pH 7.4. The glass ampoule is then sealed and can be stored
between 4°C and room temperature for several months. However, as long as
55 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,
30 and administered either systemically br 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

-



vacci ne shot typically conprises at |east 102, preferably at |east 104, _
nmore lo preferably at |east 106, even nore preferably 108 to 10%p MaEiDEE®7 !
(tissue cwotongomsghecti ous dose) of the virus. The inveption further
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target cells conprising the infection of 4he target cells with 15 the

virus according.to the present invention. The target cell may be a cell in
whi ch the FTIDITEal8NS G Peppptmigedr by thekt skifibdcinthe Arftf R Le Byt he
reconbi nanimyhkats. in which the virus, however, does not replicate, such as
all types of human cells in the case of reconbi nant MVA. 20 The invention
further relates to a nethod for producing a peptide, protein and/or virus
conpri si ngg. he infection of a host cell with a reconbi nant virus N
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i nvent i on SR RdnTections alpsed of éhe sirust ect ed with the virus accor di ng to the »

present invention. 5 Short Description of the Figures Figure 1 and figure
2: Schematic presentation of the reconbination vectors pBN7O (figure 1)

d pBN71Tgkij i = f .region, of insertion; F2A137L =
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fb Nﬁm virus according to the present invention. The target cell may be a cell in

which the virus is able to replicate or a cell that can be infected by the
recombinant virus, in which the virus, however, does not replicate, such as
all types of human cells in the case of recombinant MVA.

20 The invention further relates to a method for producing a peptide, protein
and/or virus comprising the infection of a host cell with a recombinant virys
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 peplide and/or protein and/or viruses produced by

25 said host cell. If it is intended to produce, i.e. amplify the virus according to
the present invention the cel| 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

30 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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Figure 3: RT-PCT assay to determine expression of the NS1 gene in cells

infected with MVA-mBN30 (figure 3A) or MVA-mBN31 (figure 3B). In all

cases in which a PCR was made the primer were specific for the NS1 gene.
26 A) M: molecular weight marker; lane 1: assay with plasmid pBN70 (positive

control); lane 2: assay without added nucleic acids (negative control); lane 3:

’ PCR with RNA isolated from MVA-mBN30 infected BHK cells without adding

reverse transcriptase; lane 4: RT- PCR with RNA isolated from MYA-mBN30
infected BHK cells; lane 5: PCR with RNA isolated from MVA-BN infected
o5 BHK cells without adding reverse transcriptase; lane 6: RT- PCR with RNA
isolated from MVA-BN infected BHK cells.
B) M: molecuiar 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; jane 3: RT-PCR
30 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
BNA from cells infected with a different recombinant MVA comprising the

NS1 gene in the genome (no reverse transcriptase added); lane 6: PCR with



pronoter in a single site of the MVA genone 15 The aimof this exarrple_wasg;‘
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@US gene ( i f3: curoni dase) and non-structural (NS) 1 gene of
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expr essi on Ng&: 'etat:éjsxndglaei\/epjgrﬁr@f?onoter-GUS gene expression cassette were
inserted into a reconbination vector conprising sequences honol ogous to )

the MWVA genone. (Fig. | and 2). In the resulting plasm ds pBN70 (ATI

pr onot e? - NS1 30 gene expressi on cassegisnand ATl pronoter-GUS gene
expression cassette) and pBN/1 (ATl prondter-NS1 gene expression cassette
and p7.5 pronoter- GUS gene expression cassette) the expression cassettes

f I ank : . 004/048582 PCT/ EP2003/ 012610 17
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reconbi nati on ocgg &'C% Rﬁ € HesHANgenidor tartis dearhegonbi nat i on

plasm ds resulting in reconbi nant MVA genones. The reconbi nants were .
subj ected to several rounds of plaque purification and were passaged in CEF °

cel I s (totdrblutnsertion qfdmﬁﬁﬂﬂ%i'lﬁlgleﬁ& P ﬂai‘@&%gpéﬁ%ifébﬁﬁgko : 20). The 1o
e by t

reconbi na re.tested for stability, expressi genes and 7
sequence @?ﬁ?ﬁﬁ‘ﬁﬂ? Aanglavaite afdheUMVA ganaméni ng two different set-ups of
the two pronoters. Analysis of the sequence, PCR and functional tests

showed that the reconbinant fragnents are inserted correctly and that the

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

Summary:

20 The following example demonstrates the stability of recombinant MVA
comprising two copies of the ATI promoter in the viral genome. To this end
the cowpox ATI promoter was fused to the GUS gene (E. coli 6-
Glucuronidase) and non-structural (NS) 1 gene of Dengue virus, respectively
For comparison the GUS gene was also fused to the naturally occurring |

25 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 (ATI promoter-NS1

30 gene expression cassette and ATj promoter-GUS gene expression cassétte)
and pBN71 (ATl promoter-NS1 gene expression cassette and p7.5 promoter-

GUS gene expression cassette) the expression cassettes were flanked by



insertions - even when the ATl pronpter was inserted twice in the genone -
15 are stable and functional. Materials and Equipment: primary Z8ifardeldog;
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L 136-137 1 s%?qden%teecgf%%%5:ﬁ9hf’ﬂﬂ‘\ﬁ%éﬂ‘ﬁﬁ?ug§':contalnmg two different set-ups of

the two promoters. Analysis of the sequence, PCR and functional tests

showed that the recombinant fragments are inserted correctly and that the

insertions — even when the ATl promoter was inserted twice in the genome —

15 are stable and functional.

Materials and Equipment:

primary CEF cells; MVA-BN with a titre of 108 TCIDsp/ml; Effectene

20 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).

25 Methods:

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

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

30 5x 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



A136L and A137L of the MVA genone) site of the MVA genone according to 20
met hods known to the person skilled in the art. The viruses wer28 Mareh 2608d  °
and passaowo 2864/¢:85®S under sel ective conditions. Both reconbi nant MWA '
were anplified to crude stock scale (1 x 175cn® bottl e). PFREPHPBORSHDt er
sequence in this exanple correspond to t sequence of SEQ ID.: No. 1. 25

2. Expression of the EGFP coding region I'n order to determne functionality

of the inséiqhptedsor dehatirnotheermeR digge ok3q shbker. avaRBRE A OPSer ved
e

during pas i | £t i nserted gene would not b unctional’ in this
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MVA- mBN31 brdt@@bﬁ(’(g@één;howed clearly that a gene inserted in the 136-137
| GR was transcribed. 28 March 2007 WD 200 1048582 PCT/ EP2003/012610 19 3. -
PCR anal ysis of 136-137 I GR of MVA-nBN30 and MVA-nBN31 To excl ude possible
enpty vectpr iont’ inations in the IGR 136-137 site and to check whet her
the viral E’é‘?m HRUEBIgIECOsLINAgBY ruses were pragsegbddevBraitufed JRERranal ysi s
was nade. i LRrl use hat bind in the regions flanking
t he inser t%ﬁémfgsﬂgﬁgﬂeﬁﬂ%ﬁ%%g@@”ﬁoﬁﬂﬂq ptackiesbiend isglatad] he
fl ank1l andarapéified aareafblys - inant MVA. nBN30, (ii) 3.5
kb for the.reconbjnant N%//Agerjrédegq déﬁyi%c#q?ﬁr%%%gg@pg?%?rw% ﬂg‘?rﬁf’?‘ﬁ@é’tor
MVA- BN. Badts dnaiywasxpassegad<2Q éirmes.e found for MVA i o nBN30 and
MVA- BN31, indicating that the reconbi nants had the expected genone
structure pdlgyu.l d-type virus was found in any of the tested MVA-nBN30 or
WA- nBNSlE)I%i'pT‘Eparations. Further, the enpty vector control MA-BN (enpty
vectory resulted in the expected 212 bp product in both reconbi nant M/As.
In the negayd\% ,;Lgnttrolﬁ no s'bgnal was 15 detected. Thus, an efficient
sel ect i on ang SapEUon of reombinant viswsesiect or  from the enpty vect or
MVA-BN i s obtained by sel ection pressure. 4. Sequencing of region 136-137
20 The sequencing results showed that for nBN31 and nmBN30 pronoters and’
GUS wer e il woeltetcodn iirtalm MV 2B r @i hio fian i g 136-137 site. For
NS1 i n mBN3O also no changes |9n t hrggbaseg%z? rdhsée Eghéﬁcﬁepg %Gﬁa%mll Rf

O different promoter combinations (ATI-NS1/ATI-GUS or ATI-NS1/p7.5-

GUS) were created. These sequences together with the selection cassette
IRES/EGFP (internal ribosome entry site/ enhanced green fluorescent
protein) were inserted in 136-137 |GR (intergenic region between ORF
A136L and A137L of the MVA genome) site of the MVA genome according to
20 methods known to the person skilled in the art. The viruses were purified
and passaged 20 times under selective conditions. Both recombinant MVA
were amplified to crude stock scale (1 x 175cm? bottle). The ATI promoter
sequence in this example correspond to the sequence of SEQ ID.: No. 1.

25 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,
30 MVA-mBN30 and MVA-mBN31 infected BHK showed clea
inserted in the 136-137 IGR was transcribed. : |

rly that a gene



nBN31 NS1 had four point nutations in the base [ iti

. 1 NS: mut pai r sequence (position
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vector control MVA-BN (empty vector) resulted in the expected. 212 bp
product in both recombinant MVAs. In the negative controls no signal was
15 detected. Thus, an efficient selection and separation of recombinant vector

from the empty vector MVA-BN is obtained by selection pressure.

4. Sequencing of region 136-137

20 The sequencing results showed that for mBN31 and mBN30 promoters and

ey GUS were inserted without base pair changes in the IGR 136-137 site. For

NS1 in mBN30 also no changes in the base pair sequence were found. iIn
mBN31 NSl had four point mutations in the base pair sequence (position
1315: C instead of G, position 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 1963) resulted in no exchange of amino acids. l!rrespective of
these minor sequence deviations it is clear from the sequencing results that
both recombinants, mBN31 and mBN30, comprise the enfire NS1
sequences. Moreover, it can be concluded from the sequencing data that the
30 NS1 gene is stably comprised in the recombinant mBN30 that contains the

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



was negative and for the plasm d positive control of both viruses a clear
PCR 20 band could be found (figure 3). 5.2 Measurenent GUS actddiargh 3097

order to derpapisiate the expression of GUS inserted in MA-nBN30 and nBN31 -
after 20 rounds of passaging GUS activity was deternm ned FPAH/ERrasstoitabi vel y.
Table 1 shows clearly that GUS was expresged in both reconbinant viruses,
while no GQUJS expr.essjon could be neasured in MVA- BN wi thout insertion.

Di | ution 1:'Z¢¥YN3nY gBhoeghvemeshiROaTeal W1 2904 A4 P2003/ 012610 21
mBN 30 0, 9qgeq,j,2&qng?go mBN 31 0, 414 0, 089 0, 015%%%@87,5’85#6,'86@:@@%@
Tabl e 1: Measure tof"@AUS activity in MWA-nmBN30, MVA-nBN31 and MA-BN

after 20 p%zsages. MWA- mBN30 and MVA- nBN31 were passaged 20 tinmes in
total . Cel bs Amaigsisrdfatieaskpriekhi i nant viruses and 5 harvested
after 24 hours in lysis buf%Meer. %@Pgi%eﬁ@:f%e%énﬁéh§ﬁg§ ganedndi ng to
met hods knbRFPHGAHsTEBNBO akidl l@BN32D, the art. Values of activity were
nmeasured by absorption at 415 nm Values <0,05 and >2,0 are out of range.

io Acceaot aﬂﬁeﬁgi teria: PCR Analysis of | GR 136-137 No bands shoul d be
observet i h'¢ FOVEfascebetHeCReryw sequenty detphadfo RNy 1fPANS RN L e
expect ed spges gha%g @gsobserved in the positive control. 8 BN a 212
bp fragment is expectead’ SHCHGenEnsgesna theresome oif e8cddfidafisTheAPCR
anpl i fi catin@N3® ahe3yi Tal with the priners should reveal a
single fragment of the exS%%%ggf%m?eﬁ?@eéﬁéﬁﬁpmﬁﬁﬁ Tiolme the girahces

shoul d r esSSRMOMA 20N &-REROF guo NS 5 eabi ' doubl e- st randed
ted | engt hg@@%ﬁ sg?ﬁgﬁgﬁ@%éﬁ dtretches are

DNA frag .t he expec
gw%lﬂan(%fﬁcatlon ofp t(_f'»e produced GUS proteins were performed

10 5.1 RT PCR of NS1 region

This experiment was done to demonstrate that the recombinant MVA-
mBN30 and mBN31, which both comprise the NS gene insérted in the IGR
136-137 site functionally express NS1 as MRNA. BHK cells were infected
with the viruses MVA-mBN30 and mBN31, respectively. RNA was isoiated-
15 from these cells and was used for an RT-PCR assay. The results demonstrate
clearly that NS1 js expressed form both viruses in infected BHK-cells
Contamination by viral DNA could be excluded since no PCR signal was:
detected when the reverse transcription step was omitted. The water control

was negative and for the plasmid positive control of both viruses a clear PCR
20 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 activify was determined
25 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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No bands should be observed in the lanes of the negative controls, and only

a band of the expected size shouid be observed in the positive control. For

MVA-BN a 212 bp fragment is expected.

Sequencing and PCR of region 136-137

The PCR ampiification of the viral target DNA with the primers should reveal

a single fragment of the expected length. The assembling of the sequences

-shouid result in one contiguous seguence representing a double-stranded

DNA fragment of the expected length. Short singie 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 >/=97% to the reference sequence or

the respective database sequence.
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both are under the same promoter in the same IGR site (for mBN30), (2)
sequeqcing of the region for demonstrating the unchanged base seqtjence
and (3) functional expression of GUS by a quantitative GUS assay and a RT-
P-CR 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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.a patent deposit, in accordance w

éFzrs7ECT/ BO_’ 134 (July 1992) 28 March 2007 WO 2004/048582 PCT/ EP2003/ 012610

2 w7r- 31k: European Collection of Cell Cultures Centre for Asdfareu2007

! cr obi ol ogy( %nd_ Research European Col | ection of Cell PAdb DG KNI S

ocunmentW@ apHofse% t hat Virus (Depo?*']t Ref . V00083008Y has been éccept ed as
The with the European Col | eci on of

Cell < AN 201" Aiouict [oYaYaYalill m" B—3—P 1
. ULes—on. 201 —August—2000 D B RRlioddal 1 1y MVEnager, ECACC |
fit Eu[@&ﬂﬁ&hn@ﬁ" ection FMN®ECF Cultures. CAMP, Salisbury M ltshird SP4 WB

<

uilc T 441781 1980 612512 Fax: 44 [0] 1980 61131 il

camar4.uk Wb Site: ecacc.arg.ui 28 M[arl:h 2007 WO gogﬁblléégac e

PCT/ EP2003/ 012610 25 Form 13P/ 4 (first page) Appendix 3 Page 25 IV

CONDI TI ONS UNDER Wtz fiibifss WikiABimid: 1Y ADESTSIHASVIBEEN HORREBRVED V00083008 -
MVA- BN VI ABI LI TY OF MVA-BN WAS TESTED BY GRON NG THE VI RUS ON BHK CELLS AND
CALCULATI NG THE TCD50. V. | NTERSFRERINGSDEPOSI TARY AUTHORI TY Name: Dr P J

- Packer Signature(s) of person(s) having the power ECACC CAMR to represent

the International Depositary Address—Pertofr—bBowr—Authorit f
aut hor il zeth: efidtocingdk l(e‘g»)r_clatctothcmicroorga=1ismrcfcrrcdto inthe description rty-or ol
P ,line 18

B. IDENTIFICATIONOFDEPOSIT Further depositsare identified onan additional sheet [_'_]

onpage

Naime of depositavy institution ECACG
European Collection of Cell Cultures

Address of depositary instittion (nchiding postal code and eountry)

- Centre for Applied Microbiology & Research
' Salisbury

Wiltshire SP4 OJG

United Kingdom

Date of deposit AccessionNomber

August 30, 2000 (0083008

C. " ADDITIONAL INDICATIONS fleave blank if not applicable) This informationis contimed onanadditional shect D

In respect of all designaied States to which such action is possible and to the extent that it is legaily
permissable under the law of the designated State, it s requested that a sample of the deposited
ricroarganism be made avaitable 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 sirilar provisions mutatis mutandis for any cther designated State.

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are nol for all designated States)

£ SEPARATE FURNISHING OF INDICATIONS (Teave blank ifriot applicable)

Tl indications iisted below will be submitted to the Tnternational Buremu later @pecify the general nature of the indications eg, "deression
Number of Deposit”)

ForInternational Bureauuse only ===~

e Forreceiving Officeuse only
[E{Th is sheet was received with the international application D This sheet was received by the International Bureau ol

Authorized officer Authorized officer
L. Boﬁﬁeﬂ

Form PCT/RO/ 134 (July 1992)




Salisbury Wltshire SP4 QIG Date: tti Z160 ~tG GCAJ 4 Fill inif the -
informati on has been requested and if the results of the test w8March20067
negative. w8 dedatkg2007 WO 2004/ 048582 26 PCT/ EP2003/ 012610 APPENDI X 3
Page 24 BUDAPEST TREATY ON THE | NTERNATI ONAL RECOGNI Tl ORCEEPTIFIDEROSI T OF
NICROORGANISNB FOR THE PURPCSES CF P ENT PROCEDURE | NTERNATI ONAL FORM  TO.
. 7 & . \R| Issued aLt to

= sy . EELL B0LGTIIN .
DEPQCSI TCR i f. ¢ P THE M CROORGANI :
g P=GVRH Actedsion nunber gi ven by the INTERNATI C]\IAL
TY: Address: FRAUNHOFERSTRASSE,18B VOG083008 D-82152.

RESEARCH |

DEPCS| TORY
NARTI| NSR¥ D GERMANY Dat e of the deposit or of
2000 g ;

Centre for Applied Microbiology and Research
| &

European Collection of Cell Cultufes. -

This docurmnent ceriffies that V:rus

00083008) has been accepted as a patent deposit,
in accordance with
The Budapest Treaty of 1977,

Collection of Cell Cuttures on 30™ August 2000

(Deposit Ref. \

with the European

. e -
------------

Dr P J Packer-
Quality Manager, ECACC

-------------
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if. VIABILITY STATEMENT The viability of the mcroorganismidentified under
| T above was tested viable on that date, the said microorgani smadadasch 2087
longer Viable | Indicate the date of the original depgsitpPhesbBebe a new
deposi t v 209404885 f er has been nmade, the nost rel evant d%te (date of the
“new deposit or da)te of the transfery. 2 In the cases referred to in Rule
10F=2&St ) PETi) and (iii), refer to the nost recent viability 3 Mark
with a cross the applicable box. 28 March 2007 WD 2004/ 048582

PCT/ EP2003/ 012610 27 APPENDI X Apenfdde 14 BUDAPEST TREATY ON THE

| NTERNATI ONAL RECOGNI TI ON OF THE DEPOSI T OF M CROORGANI SMS  FOR THE
PURPOSES OF PATENT PROCEDURE TO THTERNATI ONAL FORM BAVARI AN NORDI C

- RESEARCH | NSTI TUTE GVBH FRAUNHOFERSTRASSE 1BB D- 82152 MARTI NSRI ED
GERVANY L NAME AND ADDRESS . CE. DFPOSI TOR 1. | DENTFHFHGAH-ON-OFTFHE VI
M CROORGANI SM. I dent i f | ¢al f I MERmRY ¢t he Accession nunber givien
by Frhe OO PO R AL R ORT T ARY ATHOR T M/A BN VO008300

1 T SCIENTTFT'C DESCRIPTI ON AND/ OR PROPOSED TAXONOM C DESI GNATI ON The
microorgani smidentified under |I above was acconpanied by: A scientific
desedobgatd oRvaFsvA proposed taxonom ¢ designation

VIBBILITY OF MVA-BN WAS TESTED BY GROWING THE VIRUS ON BHK CELLS RND CALCULATING THE TCD50.

. INTERMAT IONAL, DEPOSITARY AUTHORITY
name: Dr P J Packer Signature{s} of person{s) having the.power'
ECACC CAMR to represent the International Depositary
hddress:. Porton Down Authority or of authorized official (s}:
Salisbury ,
Wiltshire ) {}Sv
SP4 0JG pate: |l [2{oD ads)

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



(Mark with a cross where applicable) 111. RECEIPT AND ACCEPTANCE This

I nternational Depository Authority accepts the mnicroorgani sm i ceéidareh 2097
under | abexeoymkgh was received by it on 30''" August 2000 (date of the
original deposit)'' |V. RECEI PT OF REQJEST FOR CONVERS| ONMCTH 293002506 gani sm
identified under | above was received Dy this International Depository
Authority on !date of the original depespi)s and A request to convert the
original deposit to a deposit under thg Budapest Treaty (date of receipt of
request for conversion) was g@ggiﬁ,\éed by 1t on I'V. | NTERNATI ONAL DEPCSI TORY
AUTHORI TY Nane: O P J Packetos zﬁnﬁ?mmﬁ'f‘@mgs) havi ng the power

to represent the Internati onaf® DEpeygictesroy ra "e&;ﬁ:g? "6r of authorized
officials(s): Address: ECACC CANR:NTERQP[TEO%%, Rown Date: Salisbury SP4 QUG 1
WherlepRul e 6. 4(d) applies,wygch date Is the date an which the status of

5

intgrnational depositary aufhority was acquired Form BP/ 4 (sole page) 1991
28 NELERI00TIC WeraB04/ 048, 582 PCTHER28034R4R610 the conplete cel | 28 :
sol utixemecEeeirishi gat € of Anal ysis REHHREIDesot pt.t enubVA- BN Accessi on

Nunb et 2308508 Test Descri pti on: i&h&fﬁiﬁeterfﬁoﬁﬁﬁ -ﬂé@gﬁm asma by Isolation
on Mycopl asma Pig Serum Agar And in Mycopl asma Horse Serum Broth. SOP

QC/ MYCO 01/ 02 Acceptance Criterion/specification: - Al positive controls

NaME AND ADDRESS OF THE PRRTY

TO WaOM THE VIABILITY OF STATEMENT |
[ IS I1SsUBD '

I, DEPOSITOR

1T, IDERTIFICATION OF THE MICROGRGANTI SN

Name <

BAVARIBN NORDE -
ST GMBHC RESEBRCH Accession number given by tﬁe
INTERNATIONATL DEPOSITORY AUTHORITY:

Address; E‘RAUNHOFERSTRASSE 18p V00083008
D~B2152 MARTINSRIED
et 2 . Date of the deposit or of the transfer:

30™ August 2000

Ir. VIABILITY STATEMENT

Cn that date, the said nicroorganism was

1 Indicate the date of o P I
the eriginal de sit or Whel:e a new depoS.Lt or a transfer has }JEEﬂ
o3 ‘
I[lade]’ the most Iele“ant date {date of the new depcs:l.t ar dake of the trangfeIJ -
€ cases referred to in Rula 10 2 a ii and I1L refer to the most recent v abil
r ! {a) { j { ) r 1
2 In th lty

Mark with a cross the applicable box.



must Show evi dence of nycopiasma by typical colony formation on agar M
orate) are subcultured onto Mycopl asma pig Setum Agar where e\d8déarge20§¥
‘nycloplasma by typical colony formation is eval uat ed plylpmespatizése contr ol
agar pl a\t(b%ﬂoﬂﬁg‘ﬁsghow no evidence mcrobial growh. The criteria for a
_positive test result is evidence of  formation on a nycoptsom by typical
colony gar- A negative result wilI*®¥5H>no s such evi dence- Tcst Nunber;
21487 Date: 27/1 1100 Result; PositamgeraControl; Positive Negative

Control : Negative Test Result.: t e Result; PASS Test
Description: Detection of@%ﬁf&%&ﬁé@éﬁ%&gﬂwa Vero indicator cell

| i ne_and Hoechst 33258 - B (TECTURGPES S SEE PRSP/ N{ YCO' 07105 Accept ance
“Crijterion/ Specificati on:mﬂve Ver exe@bdi&ei Fori he negative control are clearly
seen, As. fkieResLLNg nuclef with no cytoplasmc fluorescence, Positive
contris@ireeMma0r at e) nust  show evi dence of nycopl asma as fl uoresci ng nucl ei
pl ugMEROEETRGTLPAr fluorescence of nycopl asma DNA. Positive test results
appeatzsds extra nucl ear fluorescence of nycoplasma DNA, Negative results
show no cytoplasm c fluorescence. Test Nunber: 21487 Date: 27/11/00
‘Result: Positive Control: Positive Negative Control: Negative Test

Regul t: NEG&EtFY & BN eral | Result: PASS Authorised by........... ...........
éI__ECACC Head of Qualityli....... fj~.1vy...

I. IDENTIFICATION OF THE MICRODRGANISM

nccession number given by the

) ifi i iven by the
Identification reference giv y INTERNATIONAL DEPOSITARY AUTHORITY:

i /. | DEPOSITOR:

2
¥ MVR-BN V00093008

II. SCIFNTIFIC DESCRIPTION RRD/OR FROFOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:

4 X A scientific description

A proposed taxonomic designation

(Mazrk with a cross where applicable)

Iz, RECEIPT AND ACCEPTANCE

.' ;J" This International Depoéitnry Authority accepts the microorgaqi§m identif%edtunder I above;
b jwhich was received by it on 30 hugust 2000 (date of the original deposit)

1. RECEIPT CF REQUEST FOR CONVERSION

as received by this International
idate of the original deposit) and
osit under the Budapest Treaty
£ receipt of request for conversion)

The microorganism identified under I above w
Depository RAutheority on

B reguest to convert the original deposit to a dep
was received by it on {date o

Iv, INTERNATIONAL DEPOSITORY AUTHORITY

Signature{s) of person(s) having the'power
to represent the International Depository
authority or of authorized pEficitalsis):

Name: Dx P J Packex

Address: ECACG

Eﬁhﬁim Down | pate: ﬁS_QEL(‘[OJ L4 / 17./6?)

Salisbury SP4 0OJG

Where Rule 6.4[&} applies, snch date is the date on which the status of internatiomal depositary
authority was acquired

1

Form BEF4 [sole page) . 1991



j] . Dare Page | of Z nurucean collection of coil cultures EMPFANCEN -
04-]12-00 18:34 VON AN - BAVARI AN NORDI C MART SEI TE Q2 28 Nar ch Z80@ch 3807

iH

2004/ 04858W PG {48203/ 012610 29 the conplete till solution Certificate of”

Anal ysis Product Description MVA-BN Agcession Number 60883§200388610

Descri pti-on: Dctllﬂi'uli:drﬂhlmgd’@hlé‘g Q%?! um (FTGM . nSOP QC/ BF/ 01102 Broth
(TSB) and on Tryptone Soya Accept angl'é |
controls (Bacillis subrilus, Cessridivmsporogenes and Candi da al bi cans)

show evi dence of mcrobial growth (turbidity) and the negative controls
show no evidence of mcrobial gromh (clear). The criteria for a positive

teat is turbidity in any of the test broths. Al broths should be clear for

negative teat result. Teat Nunber: 21487 Date: 27/11100 Result: Positive
Control : Positive Negative Coﬂmﬁiﬁcbltgaif)&?na]}eﬁ Resul t Negative
Overall Resul tp B “§: Test Description: Determ nati'on of TClI D50 of

cyropat hi cVi r g, ﬁbgf%};’i;g;ﬂ“ ( SOPMBEGABE 055) Cel |  Accept ance

Criterion/ Specifilatl Yteri a®0093est i ve controls shoul d show no sign of
Cyt opat hic ef{;e@s?ﬁf)c The Test Sample-i.s serially diluted intoin 4 wells of

i ndi cator cell HEBkOr e aBhDALloN Eytapat-hi-e—effect s_indi cate t hat
virus is present. Virus ti“tlhiieoﬁfasmcﬂgﬁgﬂﬁgé%#ﬁ%ﬁ“ﬁ“d“’i”‘fﬂ@s"ﬁéﬂﬁéﬂemwemmd on where
X is the value obtained fFPOnRE™IEHAEErd TCI D50 Table as a result of the

di stribution of thecewedc&&nerféi:/mi@cg&ogg- I'e s than 4 positive wells per
dilution, and y is themWhOMQVIﬂﬁcﬂEﬂ@cop@nﬂ’aﬁgﬁilwqgﬁyf Mopreinaree: :dblaet Wel | s are

P " cal orm
positive: TCI D50 x 10 :‘y’;ﬁ‘;’l’z‘;‘l‘:;;df“m° Mycoplasma Pig Serum Agat where Jﬁ?ﬁ:ﬁ?ﬁ?ﬁﬁ"s‘mﬁ’gm
7 ormation 1% eval s avy
evidoncs of microbial growthjr uated. Allnegative coutrol agar plates must show no

Fhe criteria for 2 positive o :
. 8t rosult is evidence of -
fo N OF mycoplasma hy typ

rmation on agar. A ucgarive resule will show no such cvidcncc.y foat coleny

Tost Nember: 2 1487

Dafe; 2%1tn00

Resule;
Positive Conerol; Positive
]‘:ng:m've Controf: Negative
Test Resulf; Negative
Overall Result: PASS

Test Description: Detecti
: tection of Mycoplasina using 2 Vere mdi i

Hommnon of My {51 sysmm_mg 2 Vere indicatar cell fine and Hoechst 33258
SGP QMY CONT05 |

Test Number: 21487

Dale: Z711/00

Result:
Pusiﬁye Control; Positive
Nepative Controf: Negative
Test Result: Nepative
Overall Resylt: PASS

Anthorised by{kSD'a/L .

winer e ECACC, Head of Quamy.....!:.}.!?—lsil.a. Dare

Pagelor z

rurarean collectiun of coll suinurss %

EWPEANGEN 0d=12-00  1p:34
Von ~ AN -BAVARIAN NORDIC MARY - SETE g2

Iterion/ Specli7cation: Al positi ve



y Date: 01/12/00 Result: SAK21 (Clone 33) Indicator Cell Line: Negative
Control: NO CPE Test Sanple: CPE Distribution of |ess that 4 3¥dddreh 2087
wells: 4,4,4,3,0 X 1.25 a Y. 101+al.u 1 x 10 TC Qs@r/iPmo3o12966

Over al | YRSMHM8 ¢ ys

Present P n e,grn lcate a ................. ECACC,
Head of ality. . ... =_. te. JAuthorised by ............... rage :z of 2
r ur oPaE ctﬁ?'a{li‘l%%&oﬂbr?%ﬁ‘l'ghcr’on 28 March 2007 WD 2004/ 048582
PCT/ EP2003/ 012610 30 cacc ECACC use only European Coll ection Accession No:

of Cell Cultures Depositors g%de: Patgm it Accession Form- Virus
DEPCSI TOR | NFORVATI ON Nt BELIRERES 05 %Institul ute Bavarian Nordic

"Research Institute GrbH (NB this will be the raw that appears on
_certif PradicsMes@iptivact NardV-B¥aul M How ey Depositor Address

Fr aunh@afceésstonalydmb8h 0- 89198RGI% i Td No ++49 89 8565 0030 Fax No ++49 89.

8565 1333 --~-~-
i 3 i ibyi 3 Tryptone Saya Brath (TSB) and
£ Dicseription: Detection of bacteria und fungi by isclation on Tryp
est Deseripd n Finid Thioglysoliate Medivm (FTGM). SOP QC/BF/01/02
ikeri iti Bacillis subtitus, Clostridium
Acceptance Criterion/Specification: All positive canjrrols { ub! .
spa::genes and Candida albicans} show evidence of microbial growth (hobidity) and the negative
ntrols show no evidence of microbial growth (clear). . .
;gte :riteria for a positive teat ie turbidity in any of the tee broths, All broths should be clear for
népative testreanlt
Test Number: 21487
N Date: 27/11/00
7 Resnlt: »
o Positive Control: Positive
Negative Control: Negative
Test Resulx Negafive
Overall Result: PASS
Test Description: Determination of TCIDg of cytopathic Virus tiwation. {SOP ECACC/055) Cell
iterion/Specificati steria: Negatl id show no sign of
tance Criterion/Specification/Criteria: Ncgatwe' contrqls shou_ 1
Accer Cytopathic effects. The Test Sample is serfally diluted into n 4 we'IIs c:f
codicatar cell lines for each dilution. Cytopathic effects indicate that virus is
present. Virus titrs is calculated using the below equation where x 1s the value
obtained from a standard TCIDsp Table as a result of the distribution of the wells
displaying less than 4 positive wells per dilution, and ¥ is the value of the
highest dilution where all 4 wells are positive:
TCDg= 1 x o
y
Date: 01/12/00
: ' Resuit:
! Indicator Cell Line: BHK21 {Clone 13)
Negative Control: - NOCPE
Test Sample: N CPE
Distriburion of less that 4 positive wells: 4,4, 4,3, o
x 125
¥ 107
TCIDp= L x10'"%%
107
— 10
Qverall Rosulu Virus Present
**¥ End of Cernpeate
Autharised BY..a.vaaeee Q SQ’VL .............. ECACC, Head of Quality-.....’lﬁ%d‘-:?«-- Datc
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Bl OHAZARD STATEMENT MUST BE ENCLOSED The deposit is nmade in accordance with
the ternms of the Budapest Treaty 1977. 1 agree to abide |y the 28Magurfs
and regul awoeosi/osegarrlir ig deposit of cell fines to the ECA CC
Signature P.P:ellien Date 25.08.2000 Agdress to which i nY6TEBXEBIFY be

1

sent (if different from above) Accoun Department Bavarian r ' Q -&U52
Martinsried. Germany VI RUS | NARMATI Q Modi fitadcamei nia (li
rtro Ank~r”~ Abbrevi ated Nane on Afmpoul as Lot

G RUS

010500~Nor mal Host None a 8 (S
. Deposietak | S of Host

e .
u Ug@qn bsdoted

PROPAGATI ON  Host "113 (Ent Cami@® A &EASHIVES Host Cel |

Coll Gowh (nedia, tenperature' seeding density, growh

Chi cken Enbryo Fi brobl : b RPM  Medig Su | nted with 10% FCS.

AT 376C/ 5% C02. No Goﬁﬁt%yﬁégﬁé‘%&%ﬁ&%w@rﬁ- IS Growt h (eg

coaf uencBEreHITORIFCRMEGIINS, co-cul tivation, noi, ef'ccts, tine taken) |Infect

CEF Cel | Mol RRIBitTbapcktindel0 N Bh @ Dty Hlortifld @64daBth THERSLORafver age 3 days At

37C SYC0E3 bVt sebein@i habde ol QRegBop UPEMAL ANt T AT €eCTed cot t—axone;—vabl-e—

i nf ect edrogedtlos Ot 0) Tenper ai-yp@ula@_ng@@gii tions -Infected Cell Extract

At - 80C BejoRISHAS [ 0S€E ] coCSEAtarre-Pirdé

f LI TERAIWRE RERERBNGESS Qodp any 2 RET

al. 200 Mé’l‘amﬁmﬁﬁu F CEVANT NFO =S RS apy. ]

Pr ot ocolgg. By i\, 2ND }Jgigﬁ:g‘&r%ﬁ_mrmn Press Virus Looses Viability. At Low

pH. Di | g Vi rus  WEH S8 e Yiiheeiies 1 teie o 46Mk il dtictoatrodzibDreBulf €7

Eur opean Precti“dr*6f“ cel | cultures, Centre for Applied M crobiology &

Resear ch. 1 '
Signature .?- r\Pc d('(’PM Daty 02.\5_02 . -Z,OOO
Address to which fveice shonld bs sent (i€ difforent from above) -
Accounts Department, Bavarian Nordic Research Instijzuta_ﬁﬁbﬂ
18h .
D-84152 Martinsried. Germany i .
YIRUS INFORMATION .

'.Namoitzfull : Madified Vaccinia Virus Ankara

:::ir:wnted Mame MVA-BN ) entification ﬁAmpnulcs Let 0105 OO )
Normal Host Nane ’ W 'B';l' 2-_:] gl:- ?g; 32} o
Virus Titre Deposited * AL

~d09.
VIRUS PROPAGATION 9,

Host cells {first choicz) .Chicken Embrye Eihrohlast (CEE)
Alternative Host Cails - ) ‘

Details ‘of Host Cell Growth {media, temprrature, seeding density, growth faetars elo)
Chicken Embryo Fibroblast Cultured -in RPMI Media Suppléman‘ted with 10% FCS
AT 37°C/5%5002. No Growth Factors Needed. ' o
Details of Virus Growth (eg conflucncy of host cells, co-cultivation, mod, effects, time taken)

Infect CEF {ell At Near Cell Confluency {Anproy. Q0% A+ MOT. 0. 1 m‘ I050./Cell -
VIRUS STORAGE o T ’

Confluency; Infection Time:
Materiad stored (og superaatant, infectod ao;l eddract, viable mfcctc];rlfﬂs; e!?:;] Average 3 days At 37 brsHC02

Tempetature and sonditions © _ LNfacted Cell Extract At-BGeC
VIRUS ASSAY

Method Cencloze ir neeessary)

ng:iiTEOt form Plagues. It forms Foci of CPE in CFE Monolavers. Titratas hy
URK REFERENCES (if#13)  TCIDS0 Method - Raference; VYol 35 i

Inga Drexler et al 2000
. ~itn-Methods—in-Malecular Mot i< (AR
ANY OTHER RELEVANT INFORMATION Cene Therapy: Met;rg;isl l;:éhﬁggtncol s Ed. W
and U. Stedn. Human Press ' T

Virus Looses Viability At Low pH. Dilute Virus With Sterile Toaaroy’s Healdi -
IMM Tris-Hcl pHS Buffer : T w
European Collection of Gell Cultures, Centre for Applied Microbi A .

Salisbucy, Wiitshive SP4 0JC, UK. oo mjobmloy # Research ' 6

Tolr +44 £980 612512 faze +44 1980 611345

X . -, :
B.Mail: eeace@camrorg.ule Wb Site: WwWw.almrorg.uk . Ne. FST3819



Salisbury, Wltshire SP4 QJG UK sr Tel. +441980 61251 ! Paz' +44 1980

611315 a L''.dfail eeacc@anrorg.uk il' 8ite:www cammorg. uk uc.%8\aet 20028
Mar ch 2007 WD 2004/ 048582 PCT/ EP2003/ 012610 31 (/' ~( —kdt/erioudo12io / 1V ~. J
i ' Eur Veard4esi®beposi t ors Code: ofy;Cep Cukles BI OHAZARD STA TEMENT go
be included wilh all deposlt Deposit category ™ Plant Culture Virus

Reconbi nant DNA E] DNAPr obu”gBact ept C@C‘:o t ur e "RB* 0¥ Does t he
above deposit represent an j ti%, A | ergenigerhazard? Yes |f
\ 2Bgopeanédd d ca

yes, please give details a D(Eg%%%u%cg. ACOP
category) and fax to ECA shCeh€atued cell s. es the above
pul al ed material ? Y. ease

deposit contain genetically s
“encl ose a general description oM Ng: DNA A~ RNA >L is
the materiel b. is tbemmﬂoﬁag@méﬁi@wmc | Yes » No El is the
‘genetic na ag;wimaayqugog,gdi ly transferred to environnental organisnms? Yes » No *
o d. isd)[:ﬁ”e't””e?nefl nmaterial likely to be expressed as protein? Yes » .No *
e. what™r§ cat egory of ~thi s nRLeLI.lusRdel JACOHArgUl at | eRs 8, i .
cont ai e bevel galm.c}ﬁ ype For any positge responses to questions b-d

pl ease give details Please supply any furt r {det aiy,;s whixdh woul d be
rel eva‘?ﬁsﬂitwv‘é@@é’g’ﬁﬂhﬁ‘“’f‘“ﬁ%"‘%‘ﬁf’é“g %‘H‘?ﬁ*n}g ng?éimt&%e%gﬂsﬁ&pﬂt &Lj.al s to be
nt'u

deposi T sehicpt s R@ame any asagiged g cotesry (F 4 Replication | nconpetent in

Humans_and_Ani mal s sigred——*'t—t——to——Bate 25 08, "Z0B Print
name Qr, Petra Pielken Please note-that—gepesits—whichare—or—conjoin,
ani mal _pat hogens require an_inport license—i-ato—the—+EC—Ptease—attow 8
weeksfor this PM submt information requeste(t]by ECACC f[gr | i cence
. appl i CRLJ R RS~ B kb Gty ARipPOSEEA €. Yes No
- _ 3fyen, please enclose 2 geners! dasc:i;;ﬁonnnd asswer the following: :
. - oa O wa O
2 is the materdal B
it the materiel preseatin o host organism¥ Yesf D . Ne D
3 i the genelic materal ceadily trassfersed to environmental organisms? Yes D No D
d. is the gmﬁamﬂl;:ﬁn[ﬁktlytohcﬁcpmssedupmtoh?' Yes D .No D
c. what is the catzgory of tis material under ACGM regulations?.
ic, i. containment fevel
it, GMO type

For aﬁy pasitive respenses to questions bed please give details

Please supgly any further detils which would be relevant to a35-ssing the safs bandiing conditions for materials to be deposited at ECACC.
Wighly attentuated Replication Tncompetent in Humans and Animals

- Tean N Bl
Signed (P(*AD. edean s

Pontoame DU« Petra Piglken

Date 02 5. O&. L2000 —

) p this proc
Please note that deposits which are, or conlaln, artmal pathogens require cut fmgport Hiesnce imlo the EC. Flease allow 8 weeks for o
submit information requested by ECACC for licence applicalivns as quihdy as possible.

a,

Tuday Research,
'[‘omurrxuw':i Healf

Earopean Collection of Cell Cultures, Centre for Appied Microbiclogy & Research
Salisbury, Wiltshire SP4 03G, UK.

Tol: +&4 1980 612512 Frz +44 1980 611315 . T
B.Mail: ecacc@camrorguk Web Site: www.eamr o7g.uk




glWh, 4bmcrrow s Aealt European Coll

1-h;,:
X, , sa~el s wWiadoo4/0:85821980 612512 .
ecacc@anr.org. uk Wb Sits: ww. caneor

+4k 1060 611315 E. Mail:

.uk 28 March 2007PCV(§P2‘19@’1111’@1185§§
PCT/ EP2003/ 012610 32 Applicant's or agent's file reference nunber BN

appl i catTonNo—HNBHGAT-ONS_RELATI NG TO A DEPGOSI TED
,I\DACT o ~@ateﬂnﬁ$?é%a%n e 18YiF3FCR Theﬂ“}ﬁ“c’i‘f‘%ﬂ‘t"‘i’“ﬁ“ﬁ@“'ﬁade bel ow relate

m croorganismreferred to in the descri

ptTon —onm page 4-t+Hrhe—k:

o the

[ re i tified on an additl onal
DEPOSI T Further deposits are iden _ |
Isggl;” EJI CAL;SQI g]f: depositary institution ECACC European Col |l ection of Cel

) ] i i ' j tal code and
Addr ess ofINIIEPBEINSREY ATING O AASp@Br i Ght
(C:I(;{Jtnﬂss Centre for Applied M crobiology & Resear%h%‘ﬁ&%ﬁ

ury Wiltshire

SP4 QJG United Kingdom Date of deffebide 1feressi onNunber Decenber 7, 2000

00120707 C. ADDI TI ONAL | NDI CATI ONS 9eal

e blanf: fnolnpplicnble) This

i tinued—oranaddi-tional _sheet I n respect of all des! ghat ed
g?gggga{%o%iﬁgﬁ%%ﬁ?ﬂmﬁg?%% *Pgorgdaie tandict-gidhe ext ent that 1T 1
onpage

hérel aw-of theldesignated State, it is
| egal 'y s ahl e—undetr—+

et IPHEIrIeATIONgD berosfr A1, TS be—fade—ava
request i b the dgpgSI tegpn'? “gré(eoogi’s g&e?ﬂﬁeéwﬁﬁ’&H@é ]
1 £ + o an | ndenen )
only by NB&rdR Stk IET Eof_te—an-ndep ,

C

European Collection of Celi Cultures

Address of depositary institution (in
Centre for Applied Microbiofogy & Research

clitding postal code and country}

Salisbury
Wilishire SP4 QUG
United Kingdom
Dateofdeposit Accession Number
December 7, 2000 00120707
C. ADDITIONAL INDICATION, 8 fleave blank if not applicable) Thizinformation is continued on anadditional sheet D '

In respect of all designated States to which such actio
permissable under the law of the desighated State, i
microorganism be made available only by the issue there
with the relevant patent legislation, e.g., EPC Rule 28 {4}

generally simifar provisions mutatis mutandis for any othe

» UK Patent Rules 1995, Schedule 2,
Paragraph 3; Australian Regulation 3.25(3); Danish Paten

ts Act Sections 22 and 33(3) and
T designated State.

D. DESIGNATED STATES FOR WHICH INDICATIONS_ARE MADE (if the indications are notfor all designated States)

E. SEPARATE FURNISHING OF IN

DICATIONS {feaye blankifnot applieahls)

The indications Tisted below will o 5ub

mitted to the International Bureau later (Specifi the peneral nature of the indications e, “dccession
Number of Deposit™

[~ Forreceiving Office use only

E This sheet was received with the intermational application

Authorized officer Au
L,'-Ecn%meﬁi '

I i Thissheet was received by the International Bureau on:

-For International Burean uge only  —

thorized officer

Form PCT/RCY134 (July 1992)

abl e

- ,f"-'



with the relevant patent legislation, e.g., EPC Rule 28 (4); UK Patent :
Rul'es 1995, Schedule 2, Paragraph 3; Australian Regul ation 3. 25(\g3reh I0Ai sh
Patents Act Sections 22 and 33(3) and generally sim |@afr/ppoui/Fizens mutatis
mut andi V@ 3944730t her desi gnated State. D. DESI GNATED STATES FOR WHI CH
.1 NDI CATI ONS ARE AQADE(l ftcCei ud| C t| ons renotfora desi guat edSt at es) E

2 0-3/0. 610 33 Centre for Applied MCI’ObI oI ogy and
" Research~ Euro*pean Col l ection of Cell Cultures This document certifies that
Virus (Deposit Ref. V00120707) has been accepted as_a atent de 03|t in

accordance with The Budapest Treaty of 1977, AH, V\n@J e&g.j op¢a
~Collection of Cell Cultures on 7 December 2080 *iDr P er"Qudl ity
Manager, ECACC European Col |l ection of CeP lturj‘._s'-CANR (gelk dbor

Wlshire SP4 WG UK 7,1; 44 (911900 612512.-Faxi-/44 10k 10005611 315 Email :
ecm 0@ . ntorg. uk Vhh Site: ecacc. org.uk 28 March 2007 WD 2004/ 048582
PCTI EP2003/ 012610 34 APPENDI X 3 Page 14 BUDAPEST TREATY ON THE

PURpcses G RN PG ERHECEM W@QW@% aren’e.

European Collectlon of Cell Cuitures

This document cettifies that Virus _
(Deposit Ref. V00120707) has been accepted as a patent deposit,
in accordance with
The Budapest Treaty of 1977,
with the European Coliection of Cell Cultures on 7' December 2000

............................

DrPJd Packer
Quality Manager, ECACC

Eurnpaan Coffectian of Cell Subcures, CAMR, Selishury, Wilkshire 5P DG UK
Toih Tel: 44 (0) 1980 612512 Fax: 44 (01 1950 511315 Emad ecacc@reamennyul Web Site: ecact.org.uk



BAVARI AN NORDI C RESEARCH | NSTI TUTE GvBH FRAUNHOFERSTRASSE 18B D- 82152
MARTI NSRI ED GERVANY NAVE AND ADDRESS L OF DEPOSI TOR FOEPOSI TGR March 2007
NTI FI CATI GM0Q@e0-ifidkss! CR OORGANI SM ti on reference given b¥ t he Accessi on
nunber given by the | NTERNATI ONAL DEPGSI TARY AUTHORI TY: PCT/EP2005/p28105
V00120707 | T. SCIENTIFI C DESCRI PTI ON ANDY OR PROPCSED TAXONOM C DESI GNATI ON .
The microorgani smidentified under &% é& was acconpani ed by: A scientific
description A proposed taxonom c desiegrati on (Mark with a cross where’
applicable) 1 I'l'l. RECEI PT ANR.ACCER This International Depository
Authority accepts the m c*m@wgé%iosmfg@gﬁ%&?ﬁg osBlieks | above, rich was
re¢efved by it on 7X Decemhéf® PECO"(aA LR 6P piveeotrei gi nal deposit)' V.

RECEI PT OF REQUEST FOR ERSI ONrTdhe oG he@r gani smidentifi ed under |
aboVERTIAE "IFBCSEE by this International Depository Authority on (date of

t he robsgisRakasglepesi t) and A request to convert the original deposit to a
dep@gtt: UftiéF"*he Budapest Treaty was received by it on (date of receipt of
request for conversion) [|V. | NTERNATI ONAL DEPCSI TORY AUTHORI TY Nane: or P

J Packer gl gnat gDI‘DEéS) of person(s) having the power -to represent the

I nf er nati'ormlnnﬁaexpgﬁ ftory Address: Authority or of-authorized officials(s):
EC{SC CAMR Porton DownEaje: _

£

X. IDENTIFICATION OF THE MICROQRGANISM

Identification reference given by the Accession number given by the

REPOSITOR:
7 INTERNATIONAL DEPOSITARY AUTHORTTY:
uVA-575 ‘

| V00120707

3. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identifieq under I above was accompanied by;

hd A sclientific description

A proposed taxonomic designation

{Mark with a cross where applicable)

IIr. RECELPT RND ACCEPTANCE

P This I i i 3 i
g0 nternational Depository Authority accepts the microorganism identified uvnder I above,

.K_FLCb was received by it on 7™ December 2000 (date of the original deposit}?

Iv. RECEIPT OF REQUEST FOR CONVERSTON

ggsogiggggrgzgizm_identified under ¥ above was received by this International
I rity on {date of the origi i
> o . riginal deposit) and
wazeggzzivgg gonyzrt the original deposit to a deposit ander the Budagest Treaty
e Y it on {date of receipt of request for conversion}

Iv. INTERNATIONAL DEPOSITORY AUYHORITY

Name: Dr P J Pac j
ker Signatureis) of person(s) having the power

Lo represent the International Depository
Authorxity or of -authorized officials(s):

hadress: ECACC
CAMR N |

Porton Down Date: i a7 % PR RN
Salisbury §P4 0JG ' ' ’ cEt

1 Where Rule 6.4(d) applie i i
cothors by was achiiéd s, such date is the date on which the status of international dapositary

citm BR/4 (sole page)
1los1



} 1 3 no longer viable

Salishbury SP4 QJG 1 where Rule 6.4(d) appllies, such date is the date on
whi ch the status of international depositary authority was accdi$Mach 2067

BP/ 4 (sol e pa eé: 1991 28 March 2007 WO 2004/ 048182 PGi¢EP2&(8R8610 35
APPENDI XV@ 20']:4%@ 824 BUDAPEST TREATY ;ON THE | NTERNATI ONAL  RECOGNI TI ON OF

THE DEPCSI T OF M CROORGANI SM5 FOR THE PURPOSES OF PATENT PROCEDURE

| NTERNATI ONAL FORM TO BAVARI AN NG@RBIS: RESEARCH ' Issued put to Rule
RTATEM R UTE GVMBH ssued | NTERNATI ONAL, »10.2 by the | NSTITUTE ion
| NTERNATI ONAL DEPGCSI TARY AUTHORITY 1dentified on the foll ow ng page

D- 82152 NMARTI NSRI ED_ GERVANY SIAVE AR RDRRES G oldh 3kE PARTY  WHOM THE
VI ABI LI TY OF STATEMENT L |%x k&Slokelosrd .or BERESEFER™Y | . | DENTI FI CATI ON OF THE

"M CROORGANI SM Narme: BAVARI AN NORDI C. RESEARCH | NSTI TUTE GVBH Accessi on

nunber given by the | NIERNATI ONAL DEPOSI TORY AUTHORI TY: 00120707
qugéss: FRAUNHOFERSTRASSE | BB D- 82152 MARTI NSRI ED Date of the deposit or

of the transfer: GER14MY|7' Deegithet «2006xzl | . VI ABI LI TY STATEMENT The

vl SRRIRLIEF "ERE i cr oor ghni sm EdeRertiede ARIER S, Bhove was tested
gfggiggFggggiggiigé ? identified on the following page

GERMANY

KAME AND ADDRESS OF THE PARTY

TQ WHOM THE VIABILITY OF STATEMENT
I35 ISS5UED l

'“; DEPOSITOR IT. IDERTIFICATION OF THE MICROORGANISM

i j by the
z { NORDIC RESEMRCH INSTITUTE GMBH Accession number given by
Home: BRVRRIRR THTERNATIONAL DEPOSITORY AUTHORITY:
00120707
:  ERBUNHOFERSTRASSE 1BB )
padsess D~82152 MARTINSRIED Date of the deposit or of the transfex:
GERMANY 7™ pecember 2000

IT. VIABILITY STATEMENT

s viabili i ni identified under II above was tested . _
iﬁe viability of the microorganism L Oy S e the said microorganism was

3 viable

L

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
Ltest.

3 " Mark with a cross the applicable box.

Form BP/4 (first page)



on On that date, the said mcroorganismwas 1 1 viable no |longer viable 1-
I ndi cate the date of the original deposit or, where a new deposi&Maeh 2007
transfer hwso beensgsgg|mde, the nost rel evant date (date of the new deposit or”’
date of the transfer).. 2 In the caseszfeferred to in RuFETRFZ0303361¢ i )

and (iii), refer to the nost recent viability test. 3 Mark with a cross
the applicable box. Form BP/ 4 (fiP¥€f**phge) 28 March 2007 WD 2004/ 048582 -
36 PCT/ EP2003/ 012610 Appendi x 3 Bagez25 |1V. CONDI TI ONS UNDER WHI CH THE

VI ABI LI TY TEST HAS BEEN PERFORMED 14VA-575 - V00120707 THI' S VI RUS WAS

TI TRATED ON-HHEK _CELLS TClDsa = 10 's V. | NTERNATI ONAL DEPCSI TARY AUTHORI TY
Nangy. Dr RushrFRe MR _Si ghat ure(s) of person(s)aving—the-—power,
Address.__Porton E%&\%ﬁ%%ggﬁ&%ﬁ% gﬁsﬁénﬁ FER PFREPMPnal Depositary Salisbury
Autihority or of authorized officialr(s)— Witshrre+—SP4—3G-Date... 1 ~t ¥V
Ail~ ::nmot 1 A4 Fill inif the information has been requested and if the
r eq¥Ft-875of VPHetdest Were negative. Form BP/9 (second and | ast page) 28

Man Gl s 2000 w2005 PCT/ EP2Q03/ 012610 37 Certificate of Analysis
Praduct Descripti oﬁ%@%‘gﬁ&g&%&éi%n Nurmber 00120707

T

v. INTERNATIONAL DEPCGSITARY AUTHORITY J
Name : Dr P J Packer

ECACC CAMR Signature{s) of person(s} having the power
Address: Porton Down to rep:’:esent the International Depositary

Salisbury Authority or of authori:zed official{s):

Wiltshire i

s 27 g Aoty f
SP4 0JG pate: 233wy S \}cu"l/

4w PR . ;
11l in if the informetion has been requested and if thé results of the test were negative

Form BP/9 (second and last page)



Test Description: Determnation of TCI D50 of cytopathic Virus titration.
(SOP ECACC/ 055) Cell Acceptance Criterion/Specification/Criterd8dMardpief@i ve
controls should show no sign of Cytopathic effects. The/destsaagnl e is
seri al | W@rogp&#d83 nto in 4 wells of 1 i ndicator cell lines for each
‘dilution. Cytopathic effects indi cale that virus is present. Virus titre
is calculated using the bel ow equation where x is the value obtained from
a standard TCI D50 Table as a result of the distribution of the wells

di splaying less than 4 positive wells per dilution, and y is the value of
the highest dilution wheregall 1S @ Lttye: TCID5O = 1 x 10""
Date: 19/01/01 Result: I ndi Q%Fmtelﬁie%m%é’qu 13 Negative Y
- Control: NO CPE Test Sanple: CPE Distribution of less that 4 positive

wel |'s: 4, PreduckDegerigiony: t oMY/ ASIP50 | x101+0so 10-5 = 106.5 Overal |l .
Resul t: VidcossiBneNember Test ®HZO7Ipti on: The Detection of Mycopl asma by
_ Isolation on Mycoplasma Pig Serum Agar _and _in M/ coplasma Horse Serum
Broth. SOP QC/MYCO Ol /02 Acceptance Criterion/ Specificatjon: itive
control s (TRt Prreviptoni ae @Mfmélﬁté’lnéf'fc{ﬁﬂﬁfcyg’%wgnis SHeR pf?g%@%{)saszgsgh by
typical colony formation on agar plates. Broths are suheuhimsed ante
Mycopl asma Pig Ser uftfAfd eﬁ;ﬁéf?ﬁ?f’%%ﬁ%c%ﬁ%fﬁ HHE APlAsiTRIAYY infoYiRl € akiscl ony
formation is eval uated. m’éJ’ rJ1CEA Uikl ErC AR 5iﬁtio@%},&opﬂhi@@§§tsﬁﬂd&ﬁte HROMUHR
evidence of nicrobial gr QWER viRGuCkAGNAR vEif hetbdaSiqire whest is treswle | S
evi dence of nycopl asma by, liNBir6ak s&@h@ MY ID.{ DbIRS 4 @it oNnhadiaibutiod ofbgatiisve
result will show no SUChdi@Mdyﬂ@ﬁé%@thaﬂr @ ShsiiNe Rl per21id@ia, anbat s :thel RO 2F Tk

highest dilution where all 4 wells are positive:

©
D

=

TCID;e= 1 x10™™

Y
Date: 18/01/01
Resulf: Indicator Cell Line: BHK 21 CLONE 13
Negative Confrol: NO CPE
Test Sample: CPE
Distribution of less that 4 positive wells:  4,4,0
X: 0.50
Y: 10
TCIDsp= 1 x10'*%%
10°
- 106.5
QOverall Result: Virus Present
' } Test Description: The Detection of Mycoplasma by Isolation on Mycoplasma Pig Serum Agar and
; in Mycoplasma Horse Serum Broth.
SOP QCMYCO/01/02
Acceptance Criterion/Specification: All positive controls (M. preumoniae & 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 mycoPie}sma by typical colony
formation on agar. A negative result will show no such evidence.

Test Number: 21702

Date: 12/02/01
Resuli: Positive Control: Positive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS
. .'} . 1 F
Authorised by{‘b“'&.LECACC, Heac{of Quality..:-?‘./.?f./ﬁ}' ..... ; -'D?’te

Pagelof {



Result: Positive Control: Positive Negative Control: Negative Test

Result: Negative Overall Result: PASS Authorised by,....,,{{'-28March2007

e WO 2004/048582- - ECACC, Head of Quality..:. ..... Date Page 1 of |

28 March 2007 WD 2004/048582 PCT/ EP20.%3/012610 38 Certi PCd&RPR0BPH12AMRI ySi S

Product Description MVA-575 Accessi on Nunber 00120707 Test Description:

Det ection of Mycoplasnma using a Vero indicator cell |ine and Hoechst 33258

fluorescent detection system SOP QC/ MYCO 07/ 05 Acceptance

Criterion/ Specification: The € h Iy .jve control are clearly

seen as fluorescing nuclei w??rrfgﬁc‘%/%%%{hafsm%ﬁ%ésescence. Positive

control (Al ,Pmthe;)esﬁmpﬁonshow e g%e of nycoplasma as fluoresci ng nucl ei

plus extra ductsivn Nudde scencew{20 H%copl asma DNA. Positive test results

appear as extra nuclear fluoresce cg f mycopl asma DNA. Negative results

show no cytoplasm c fluorescence. Test Nunber: 21702 Date: 12/02/01

Resul t: Powrnnt rol: Positive Negative Control: Negative Test

Resul t: Negd®f Decrii@oer al | Bestibior MoASRlE ST o crioton—bet-ection.of

bacteria and fungi by isol ﬂlioieﬁhﬁutﬁ&ei%ﬁ@ng{ﬁéﬂ%“ ﬁ%%m@?a}ﬁrﬁeﬁ(l ¥ Hagelest 33268 FI ui d

Thi ogl ycol | at e Medi um ( FTGQE Q@R cQ@iBE/ 01/ 02 Accept ance

Criterion/ Specifjcation; Al positive controls (Bacillis subti/us,

Gl ostridium spo‘%’%ﬁ’é SCrliftionsmaiiation Ty Goans s is MONANE BR0G Ge Al UL ST ODI al

growth (turbidity) ail°FHUEmegent e ybohtiohsrshrw Iﬂ)@itiﬁ'e%ﬁ!%mpor h) rllC" 0bi al

growth (clear). The ‘%p%ﬂe;ﬁggwcﬁ”%@%i‘stﬁ“m@m@ﬁkzldfﬁxskﬂfatﬂh&@artﬂﬁoﬂeﬂenw of the
p%:ls%ltﬁa Abgj

N »
Cest broths. Al brot 5 SVeent refulis appear as extra nuclear fluorescence of
egative results show no cytoplasmic flucrescence.

¢

Test Number: 21702

Date; 12/02/01

Resuli;
Positive Control: Positive
Negative Coatrol: Negative
Test Result: Negative
Overall Result: PASS

T . - N - - - )
est Description: Detection of bacteria and fungi by isolation on Tryptone Soya Broth (TSB) and

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

Accept iteri i i -
sporop : f:;eag; ‘é?”‘;{’;sl’ec{ﬁcanon. ' All positive controls (Bacillis subtilus, Clostridiun

g anaida albicans) show evidence of microbial erowth (turbidity) and th "
controls show noe evidence of microbial growth {clear). ? ¢ hegative

f

Test Number: 21702

Date; 12/02/01

Result:
Positive Controf: Positive
Negative Control: Negative
Test Result: Nepative
Overall Result: PASS

Authorised by........ d e S73
¥ .. LTI TUPPPRI ECACC, Head of Qualit}’...‘.j.t{"f{{? 4 Date

, Page2of 4



b AT _37°C/8%6C02. No Growth Factors Needed

negative test result Test Nunmber: 21702 Date: 12/02/01 Result: Positive
Control: Positive Negative Control: Negative Test Result: Ned#8tNareh 2007
Overall Result: PASS Authorised by........ t~ 1. pemEP2003/EGAEC, Head
of Qual iW§ 2004048382 Date Page 2 of 4,28 March 2007 WO 200- 11048582
PCT/ EP2003/ 012610 39 \./ c¢XJCC ECACC use only European n Cd /_ 1
Aecessi onNQ of Cell Cultures Tres posi tors Code: {Patent Deposit

: .I’T’E BI?ACC use only

Accession Form- Vin is I '
Dcposi ndConpanyl I nsti t ut g Bagar i r arch llpadsdickhti:e GroH (ND this
will be the name that a : Lg%‘?mg cont adNant Paul Row ev
Or. Petra Piel keri Depos 7 S A of er st r aBelPFER™ 6282152

“Martinsried, Germany x{c(% 89 8565 0030 PaaNo ++49 89 8565 1333 Bl OHAZARD

STATEMENT MUST BE LNCLOSED The ,*, posSit 4 I'n dance with the
tetrnr of the Buda?e&éftenﬁ Wﬂé&?cq&'gghmbi%% the conditions and

.regufdtlaniil?(r)eg%{(}gli _deposit of cell line toilia ECACa 7! Dam r': ~)

Zr:fm’g;gﬁ ~ §+' 3 ;%E"H # @nht@h doayoi ce shoul d be sent (i f
i i i B an Nor €8 ch @n _ _
di ffee , ,PDFWSWPM& h{‘/“é) Var:: S partment, Bavarian Nordi c Research
| nst P2 bt e ety “EPETRGTELSt ; abe 180
ComzetMame  Dr. Paul Howley, {ix. rella Pie en’ :
. Fraunhoferstrabe 1Bn, D-82152 Martinsried, Germany
Depositar Address
eff, B9 BS65 0030 ] FaxNo ++49 89 8565 1333

BIOHAZARD STATEMENT MUST BE ENCLOSED - ’ ‘
The deposii is made In accordance wift the derms of the Budapest Treaty 1977, 1 agree fo abide by the conditions and vegulations regords

depasit af cell linzs (o the ECACC,

L.

Signature :—\‘} —-? ..(;"alf‘.{f-‘".x_,—;, . Dato’ s, ”. 2 il

Address to which in;;uiw should be sent (i different fiom a_bm'c) . . )
“fccounts Department, Bavarian Nordic Research Institute GmbH

Frauﬁﬁbferstraﬁe 18b

D-82152 Martinsried, Germany
VIRUS INFORMATION

‘Hame in full Mardified Vacoinia Wirus Ankara _
Abbrovisted Name  MVA dentification ou Ampoules
Strain, No. 575 . : Serological Type -

Normual Host None
Virns Titre Depasited

VIRUS PROPAGATION ‘
Host colls (fiestehoice)  _Chicken Embryn Eibroblask (CEEY
Alternative Hast Celis

Tetadls of Host Cell Growth {medis, temperaiuse, seeding donsity, growth fac!urs.clc) ) . ] .
5*\ Chicken Embryo Fibroblast Cultured in RPMI Medis Supplemented with 0% FCS.

Detaill of Virus Grourth (o5 sonfluency of host eells, os-sultivation, mof, sffeets, tine taken)
Tnfect CEF Cell At MNear Cell Confluency (Apnrax O0%y At MOT 01 TCI0SN/Lell

VIRUSSTORAGE [onfluency; Infection Times on Average 3 Days At 37°C/5%C02

Material stored (g supematant, tnfected el extract, viable infected cells ote) .
Tnfected Cell Extract, At-B07C

Tomperaturc and condificns
VIRUS ASSAY

Mrthod (encloge i noeessary) .
Does not form Plaques. Tt forms Foci of CPE in GEE Monnlayers Titrake by . ——————

LITERATURE REFERENCES mnmﬂATCID5D Method - Reference:

Ingo Drexler et al. 2 00 in Methods in Molecular Medicine Vol 35; a2
Gene Therapy: Methods and Protocol s. Ed. X
MATION . /
ANY OTHER RELEVANT INFORMATION | ™20, 1400 "5nd U, Stein. Human Press oyl R,

ol

Virus Looses Viability At low ph. Dilute ViTus WHth Sterile =
IMy Tris-Hcl pH9 Buffer :
Buropezn Collectioa of Cell Guitures, Gentre for Applied Micr_obiology & Research e
Balishury, Willshire SP4 0JG, UK.

Tol: +4k 1980 812512 figa +44 1980 B1[315 o o
. Muit: ecace@camrorguk Wb Site: wwwcameerguk




Q 82152 Martingried, Gar any Name infull Abbreviated Nant Mvbodified
VFjccjoi;; Virtu; Inkp-ra VA Identification on Arpoul es Strai r8 Niuch 895
Ser ot ogt r avdypR04Rs mal Host None Virus Titre Deposited VI RUSPROPAGATI ON
Host calls (first choice) Alternative,Host Cells DetailBCHEPIE01200] |

G owt h(nedi a. tenperature, seeding density, growth factors ale) Chicken
Enbryo Fi broblast Cultured in RPM Medi a Supplenented with 10a FCS. AT

3700 5990002. No Gowh F Detgfils o ey ( ent-luency of host
SGHCT (@ e
£ i LRBCRYE

calls, eo-aultivation, noi. t CEF Cell At N par |
a VUU3SSTORAGE Confl uency; Buob:0R rage"5=18Yys At 3700/ 590X
fetCepCorlds extract (phalphsewi: nfected cells

Material stared (eg supcnd _
eto) Tenperature and conditions Infected Cell Extract], At-BOC VIRUS ASSAY

Met hod (encl ose if accessa rm Pl agues It forns FoCi CPF in
('F Nhng)l ay rs Tit tP h T Hb@?ﬁ%&é‘iﬁ’@ﬁﬂ%{@e S(if any) TCID50 Method
- Ref @®rteindiged wiliaigposlor exl er et al 2T100 in Methods in Ml ecul ar Medici ne Vol
35; [Hepesitcatddorrl L Gana Therapy. Methods and Protocols Ed. aYYOTHER

| t Ei Eoawntade NFGUVE Ar pNMAther  apd, ) .St el n. AHuman: Press._Today' hR, . sr~~t
“ibmerrow s Hearth -1LI 't us Loossécgmv %:&'I i[ﬁy I O%ABF{” | utfetgi[r lic uHt h

St €r | o td obiveldpdele ARsedlon Sl BR L S EQ FUT Opean ol | ecti of Cell Culta-es,
Cent r@“jpggegﬁém;ﬁ%ql M.¢&) J_%lu cﬁzgfmm%ﬁde?ear ch® ~&-sal i}E’bur_y, WIltshire SP4 01G
Ui (. VA Ber crbééli!t_?@iéir@%rﬁféf S over e Hﬁg&wﬂ'ﬂmm E. {,\:Df ail:

9 . LT € o8t S alr-cn O

eeacGEa i, 44 C
20047148594y %gé%

Daes the above deposit contain genetically menipulated material? Yes D Mo . .-
Kyes, please enclose a general description and answes the following: -
a. is the material . DA D ENA E]
b is the matedl present in a host orgenism? ' Yes D Na D
c, i3 the genetic material r;w.dily transferred to environmental organisrr_m? Yes D ' No [:]
d isthe guuctic.ﬁmt;:rial likely to be expressed as profein? Yes D No D
e. what is the cstegory of this material under ACGM regulations?

ie, i. containment Ievet

ii. GMO type

For amy posilive respenses to questions b-d please pive details

Pleaso supply any further details which would be relevant to assessing the safe haadling conditions for matogials to be deposited at ECACC,

. SO
Signed S O A Date” £im 42D 20 e

Pontname UC. Petra Pielken

2l ; ;
wdse aele that deposits which are, ar contain, animal pathogetis requlre an import licence into the 5C. Please allow & weeis Jor this proce:

submil infarmation requested by ECACC for ficence applications as quickly as possible. GAm

Thday's Research
Tomorrow's Health

European: Collection of Cell Cultares, Centre For Apolied Microbicl & H h
. Salisbury, Wilishire 8P4 0JG, UT, i IRy & Testare

Tel: +4& 1980 612512 Fpo +44 1980 611315 .
E.Mail: ecacc@camrorgull Web Site: wiweamr.org.ulke ' e, FS31819




40 PCT/ EP2003/012610 {/~_(~\_ ECACC use only e i.+r a ~f V Accession No: -
~~~~~ "of ° Cell RCledlectn Depositors Code: Bl OHAZARD STATEMVENESNMarge2007

included will, all depodis,) Deposit category Call Cuydumeods Rhemt Cul ture

A Virus WeeWdBih¥nt DNA DNA Probe 7,f Bacteria ~ Does the above deposit

represent an infectious, toxic or 9111glinic hazard? If yes, please give.

details and any associ ated hazard category (eqg. ACOP category) and fax to

MCACC PREER:tastidment %ﬁ\] (r;)gh:Jrs. WAResieiadistNed i nt o bi osaf et | evel 1
f 4 Pate

S1 6 ZKBSncekRipe NO , 679 Dat-e-May—1997PDBoes—the—above deposi t

contain genetically manipul ated material? Yes »~ No .Q If yes, please

encl ose a general descriptiod and answer the following: e. is the materi al
DNA A RNA N b. is the materiel present | Q&% 9{(;931@1\?”1? Yes » No N o.
is the genetic matBEIGITIONERFHATING TR &PEFQR TR BN Y onrent al  or gani sms? Yes
N - No * d is the genetic materj@lyfid8ly to be expressed as proteiri?7
Yes No what is the category of this material under ACGMregul ations? it.

i . coutainment |evel u. GVO VAX For any positive responses to questions b-d
pl easergi-ve—deaths—Pregse-suPPY] " any LiLkhetpdat ai | s which woul d be
rel evapt T SEEELET R T e "Saf e andl | ngwagi tiens for materials to bd
deposi {ed?dt" e w-e—Et——rPdrtrame - Or . PelTa Prel Kol Phease
"ore t hat ndepesitigvadisitare, or evni al n, “HAMRES AT HOGET U require—gn
i mpor f - cet_ge\,cgnali ot C—Plrease allow 8 weeks for this prose: submt
infpmaH‘fi"ﬁ‘jr@ngsTe E% A6, JrbMeRnes apph aiians as gatckly as

posi bl ¢. C'R 76day's Research 4brnorrows Health

! Address of depositary institntion (ncluding postel code and country)

ot

5l Gentre for Applied Microbiology & Research, CAMR

Porton Down
Salisbury, SP4 0JG
United Kingdom
Date ofdeposit AccessionNumber
January 27, 1994 94012707
C. ADDITIONAL INDICATIONS {feave blank if not applicable) Thisinformationis continvied onan addifional sheet I:l

designatad States to which such action is possible and to the exitent that it is !egally
:)ne;:ﬁggggg lelder tt?e law of the designated Stats, itis requesteq that a sample of the: deposﬁgd -
microorganism be made available only by the issue thereof to an independent expertr,] md alccgr an
with the relevant patent legistation, &.9., EPC Ri{le 28 (4), UK Patent_RuIes 1995, -Scse u ; .
Paragraph 3; Australian Regulation 3.25(3); Danish Patents Aqt Sections 22 and 33(3) an
generally similar provisions rnutatis mutandis for any other designated State.

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

E. SEFARATE FURNISIHING OF INDICATIONS {feque blank ifnotapplicable)

T oty i a1 . f 1 by
The indications listed below will be submited to the Intemationa! Bureau laser (specifp the gengral nofurt: of the indications eg, “Accession
Number uf Deposit’}

Forreceiving Officeuse only Forloternational Bureauuse oy mewe————]
[ —
E This sheet was received withthe intemational application D This sheet was received by the International Bureau on:

Authorized officer Anthorized officer
L. Boflomelli.

Form PCT/RO/34 (July 1992)




Eur opean Col | ection of Cell Cnltures, Centre for Applied M crobiology &
Research Salisbury, Wltshire SP4 QG UK a M +4 1980 6125128Mdswch 2042

1980 61131woaofo4sdmaMai L' cease@ancorg. uk Web Sile: tvwecanr.org.uk to.
srtsrs 28 March 2007 WD 2004/018582 PCT/ EP2003/0 1 2 6 RCHER0/MNS60i cant s
r ef erencenr nr ber

or agents file BN 52 PCT I ntenmadonal applicati on No.
| NDI CATI ONS RELATI NG TO ADEPCSI TEI') M CROORGANI SM (PCT Rule 13bis) A The

i ndi cati ons madebel ow rel ate tot hem croorgauismreferredtointlie
description oupage , Tine 7 B. |DENTIFI CATI ONOFDEPCSI T Furt herdeposits are

identified onanaddi fional sheet E Nanme of depositary institution ECACC
European Coll ection of Cell Cultures Address of depositary institution
Qccl udi ng postal code and cntrm)9 Centre for Applied M crobiol ogy &
Research, CAMR Porton Down Salisbury, SP4 QJG United Kingdom .
Dateofdep05|t Accessi onNunber January 27, 1994 94012707 C. ADDPTICNAL

| NDI CATI ONS | eave bl ankifrrot applicable) Thisinformationis continuedon
anaddi tional sheet In respect of all designated States to which $uch
sible and to the extent that it is legally petn1ssab]e under

action is

the | aw of e designated State, it is requested that a sanple of ‘t'he

deposi ted croorgani sm be made available only by the issue t-hereof ‘to an
in accordance wth the rel gvant patent Iegl sl ati on,

i ndependentggxpert,
e.g., EP e 28 (4); WK Patent Rules 1995, Schedule 2, Paragraph 3;

Austral i an gul ation 3.-28£3); Danish Patents Agf Sections 22 and 33(3) and
| ar provisifhs nutatis mutandis f@' any ot her designated

gener al | y SiSN,
St ate. 3ESI GNATED STA FOR Wi I G5l | NDI CATRONS ARE
MADE( i ftbm&h catians ar o/ far &1l Mesignate ISt at es) E. SEPARATE
::_URL\II gl ! CFll :\IDIbCATI aga}[/ehltank@t {ﬁt ap|tol aIbI g) The : n?I cations
i sted be Wi e su ed to n nalana ureau | ater
(speci fj Mggenennl nncnew] be | ncﬁ’%nfgrmgig N Dcer5| on
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Dr. Alan Doyle,

Curator.



yﬁrge%hpgsEEE?SQ;SF?;L:?eigingfﬂcheuse only Forl nternational Bureauuse
! , . ved withthe international application f48March2007
Thi ssheet was recei vedby t hel nternati onal Bur eauon: 2ﬁth@nﬁggﬂ3mmmﬂner

Aut hor i 22030684882 | o onmelli' Form.PCT/ RO
) 134 (Jul 1
\223'2'004/ 043\5/3?2 PCT/ 1; P2003/ 012610 43" q4Jd ti m\(/v 00 9r9§) vz?:] Nﬁr(r:?j 2?07
~ ~ q ti qV 28 Merekesp0or WOPS00 AP 1A% R2.4@CT/ EP20 - 4
03/ 012
BUDAPEST TREATY ON THE | NTERRRITRALS:2  AEideiaa.aoT) EP2003/ 012610 43

‘pursuant to Rule 7.1 by the | NTERNATI ONAL DEPOSI TARY AUTHORI TY Anton Mayr

i denti fi i '
ified at the bottoﬁ1of t Dl S, . P396: BOEkIRY beichas $ercdr80992 Munchen

]To

Prof Dr Dr h.c. mult issued pursuant to Rule 7.1 by the
- INTERMAT LOWAL DEPOSITARY AUTHORITY

Anton Mayr identified at the bottom of this page

Bockmeyrstrasse 9
80992 Munchen

German
gm—sl}: AND ADDRESS

- OF DEPOSITOR 1

S 1
1. IDENTIFTCATION OF THE MICROORGANISY .

Accession number given by the

} identification reference given by the
INTERNAT IONAL DEPOSITARY AUTHORITY:

DEPOSITOR:
Yacciniavirus Strain MVA V94012707

1I. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXOHOMIC DESIGNATION

The microorganism identified under I above was accompanied by:
{ E ] a scientific description
i j a proposed taxonomic designation

(Mark with a cross where applicable)

III. RECEIPT AND ACCEPTANCE

This International Depositary Auth?ﬂty accepts the microorganism identified under I above:
which vas received by it on T/1794 {date of the original depasit)

IV. RECEIPT OF REQUEST FOR CONVERSION

bove was received by this Internatlonal

{date of the origimal deposit} and
{ginal deposit to a deposit under the Budapest Treaty
(date of recelipt of regquest for conversion}

The microorganism identified under Ia
Depositary Authority on

a reguest to convert the or
was received by it on

¥. INTERNATIONAL DEPOSITARY AUTHORITY

Hame : Dr A. Doyle Signature(s) of person(s) having the power
to represent the International Depositary
ECACC, CAMR Authority or of authorized official{s):
hddress Porton Down Date: k\’_”\”’
551 s .
Salisbury, SP4 0JG, UK . 2Bth 904
1 Where Rule 6-4(d) applies, such date is the date on which the status of internat jonal depositary

authority was acquitred.

Form BP/4 (sole page}



Ger manys AME AND ADDRESS OF DEPOSI TOR 1. | DENTI FI CATI ON OF THE

| dentification refaéNaee2§rven”

M CROORGANI SM Accessi on nunber given by the
by the | NTERN\Wéi/6I88¢2 DEPOSI TARY AUTHORI TY: DEPOSI TOR: cciniavirus Strain
MVA V94012707 Va I1. SCl ENTI FI C DESCR}PTI ON AND/ OR PROPESEEPHROKOM C

DESI GNATION F The m croorganismidentified under | above was acconpani ed
by: a scientific description a proposed taxonom c designation (Mark with a
cross where applicable) r,C EIPT AND ACCEPTANCE rnati onal Depositary

Aut hority accepts the m ql;,cq)gﬁ arst sireatd et il @ekMRde,. | above, received by
it on 2711/ 94 (date of the g5d dl.nF) dedd Flftf%ql‘ HiEBokok REQUEST FOR CONVERSI ON
oorgani smidentified under | above was red&l%ed™5§"Whis International ry
Aut hority on (date of the origi nallv,d:e osit) and t to convert the original
deposit to sit under oche Budapest' T1re&3tS téA%ersion ived by it on _
RNATEQ\LAL DEPGSI TARY AUT TY Dr A Doyle Signature(s) of person( s)

havi higrot | peVRL: Mﬁnténo represent the International Depositary ECACC,
CAME Bgkiomrbtyasge @ au RSt '9%d of fingiakf §%§:3l_ whorton Down Address: Date:

28t h.80992 Mgakhaabury, SP4 QG UK LssWhiepesbat &s Gudd 6) ,apRlies, such date is
the d&reangn which the status of i HfE¥WEIChonedrodeposivkakyry aut hority was

. dentifi .
acquired. Form HP/4 (sole page) octtified on the rollowing page

HAME AND ADDRESS OF THE PAR
TY
TO WHOM THE VIABILITY STATEMENT
IS IssuED

1. DEPOSITOR

II. IDENTIFICATION OF THE MICROORGANTSM

Hame: Prof Dr Dr h.c
-C. mult
Anton Mayr Accession number given by the
. INTERNATIONAL DEPOSITARY AUT TY:

Address:  Bockmeyrstrasse 9 V94012707 . o

80992 Mu

Germany nehen Date of the deposit or of the transfer:

27th January 1994

ITL. VIABILITY STATEMENT

The viability of the i i lde
mlcrooxqanlsm id ifi
ntifjied under If above was tested

3
; Xl viable
3

[::] no longer viable

On that date, the said microorganism was

Indicate the date
nade. the tess recgﬁttizloriginal deposit or, where a new deposit or a transfer has b
evant date (date of the new deposit or date of the transtr}een

3

In the cases referre

d to i 4 o
test. O in Rule 10.2(a){ii) and (iii), refer to the most recent viabhility

Hark with a cross the applicable box.

Form BP/9 (first page)



_Address: Bockneyrstrasse 9 V94012707 80992 Munchen Date of the deposit or
~of {the transfer: Germany 27th January 1994 111. VIABILITY STATEMENT The

227th January 1994 2 On that date, the said mcroorganismwas 3 A viable

28 March 2007 WD 2004/ 048582 44 PCT/EP2003 /0 1 2 6 1 0 BUDAPEST TREATY

ON TDE | NTERNAL' | ON Al. RECOGNI TION OF THE. DEPCSI T OF NI Cl t CCRM@h 2008
FOR THE PURPcﬁE%QL OF PATENT rl OCEDURI, _. | NTERNATI ONApcFERMoT@ 2610 Prof Dr
Dr h.c. WRHMAATBA Madr Bockneyrstrasse 9 VIABI LI TY STATEMENT 80992 Minchen

i ssued pursuant to Rule tD.2 by the Germany | NTERNATI ONAL DEPCSI TARY

AUTHORI TY identified on the foll ow ng page NAVME AND ADDRESS OF THE PARTY
| TOMHEM-TFHEWVHABHA-TFY-—STATEMENT—tS-+SSUED W DEPCSI TOR ZI.7
| DENT| RoGATGN @Fei HECMrE REORGANTESS WNs seiamfo®EDf Dr Dr h.c. nult Anton
Mayr . Accessi-on--htber—gi-ven—bythe—HNFERNATHONAL-DEPOSH TARY "AUTHOR-TY——

viability of the mcroorganismidentified under IL above was tested on

ELI no | onger viable

V. INTERNATICNAL DEPOS ITARY AUTHORITY

| name: Dr A. Doyle Signature(s) of person{s} having the power
) to represent the Interrational Depositary
Authority or of authorized officialls):
Address: ECACC ‘ ‘Ad c.,—-./"‘ -
CAMR v
Porton Down Date:  ogth Jum 4
Salisbury, SP4 QJG, UK.

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

Form BP/9 (second and last page)



B
|

3 71 Indicate the date of nade, the original .deposit or, where a new .
deposit or a transfer has been 2 the %)st recent rel evant dat e28MNrehe2Q§f
e

t he new deposit or date of the transf

10.2(a)(ii) and (iii), refer to the nost recent viability test.

wWith a cross the applicable box.

2004/ 048582 PCT/ EP2003/ 012610 45 n
VI ABI LI TY TEST RAS BEEN PE V.
A. Doyle Signature(s) of person(s) having the power
Depositary Authority or of authorized official(s):
28th in 4 Salisbury, SP4 QJG. UK G

| nt ernati onal
ECACC ~) _ CAME Porton Down Date:

Fill

test were negative.
~d ai ns:

t wo

ATI

sequence 1sRecsPIRABHPOYVILLS PRPUHBELR theXiralganaree

In the cases referred to in Rule

3 Mark

Form BP/9 (first page) 28 March 2007 WO
' V. CONDI TI ONS UNDER WHI CH THE '

| NTERNATI ONAL DEPGCSI TARY AUTHORI TY Nane: Dr

to represent the

Addr ess:

inif the information has been requested and if the results of the

expr

Form BP/ 9 (second and Last page) 28 March 2007 46

é’ahﬁgcohbi nant poxvirus conprising in the viral genong at |east
Ssi oh cassettes, each conprising the cowpox ATI pronoter
according to SEQID.: No.1l, a derivative thereof or a subsequence of the

eas

expression cassettes, each comprising the cowpox ATI promoter

- according to SEQ ID.: No.1, a derivative thereof or a subsequence of

the AT! promoter, and a coding sequence, wherein the expression of the

coding sequence is regulated by said promoter, derivative or

subsequence and wherein the derivative of the-.cowpox ATl promoter is a-

sequence in which not more than 6 nucleotides are substituted, deleted

and/or inserted in the sequence of SEQ ID.: No.1, wherein the

subsequence of the ATI promoter has a length of at least 10 nucleotides -

of the sequence of SEQ 1D.: No..1 and wherein the promoter, derivative ..
or the subsequence comprises nucleotides 22 to 29 of SEQ ID.: No.1
and wherein the promoter, derivative or subsequence has the biological

activity of being active as a promoter.

2. Recombinant poxvirus according fo claim 1, wherein the promoter,
derivative or subsequence has the biological activity of being active as a

Vaccinia virus late promoter.

3. Recombinant poxvirus according to anyone of claims 1 or 2, wherein

the promoters, derivatives or subsequences in the recombinant poxvirus

are the same.

pronmoter, and a codi ng sequence, .wherein the ex EFSSit?@oOf ‘the coding



subsequence and wherein the derivative of the cowpox ATl pronoter is a-
sequence in which not nore than 6 nucl eotides are substituted, 4fdVascled007
and/or inserted in the sequence of SEdTI D.: No.1l, wherein the subsequence

‘of the ATl pronoter has a length of at |least 10 nucl eotides - of the

sequence of SEQ ID.: No. .1 and wherein the pronoter, derivative..: or the
subsequence conprises nucleotides 22 to 29 of SEQID.: No.l1l and wherein the
pronoter, derivative or subsequence has the biological activity of being
active as a pronoter. 2. Reconbi nant poxvirus according to claim1, wherein
t he pronétBecombisant aexvinisoiccordison doanyenhatcipias i @ Igwbeareinctivity of

B 0 b BT B LAt b I SerRLPIRD Fhe emelipcainant poxvt rus

accordin I ar e r erein e pronbters, derivatives

‘or subseguences poxvirhe gegemebi nant poxvirus are the same. 28 March 2007

47 4. Reconbi nant poxvirus according to anyone of clains 1 to 3, wherein
at |l east two expression cassettes are inserted into the sanme insertion

ol arms DB hap R esBraRE 37 SPLORT by RIS FRRRRENIT 2SN

r .
ono on€ Of the expression

' casset t eehprorhbRr is @Uieize onelof Pk xpresdon chssétteeaot nant poxvirus

according to anyone of clains 1 to 5 wherein the pronoter in at |east one
of the es6auense 6hSEQ®eMNoed.is a derivative of the ATI pronoter or a
subsequence of the ATI pronoter or a derivative thereof. 7. Reconbi nant
poxvirus according to anyone of clains 1 to 6, wherein the poxvirus is

sel ect eds.fRez@mitfigagr poyvircsnsicetding tohnpondiopcizirms dstess, wainereltvi poxvi ruses.

8. Reconbi nant poxvirus accordi n% to claim7, wherein the  orthopoxvirus is

a vacci rihg prometerdRcatiRasterme QHEEQXPHPRIAT CRTSEUEE Iea cedVative pl _
canar yD QKX aTd b SR8 O QdctiRnce of BRERTPhIAAbIP B Y défivatfgOr ding to claim

8, wher vVacci
thereof.

7. Recombinant poxvirus according to anyone of claims 1 to 6, whereifi
the poxvirus is selected from the group consisting of orthopoxviruses

and avipoxviruses.

8. Recombinant poxvirus according to claim 7, wherein the
orthopoxvirus is-a vaccinia virus and-wherein the.avipoxvirus-is selected

from canarypoxvirus and fowlpoxvirus.

9. Recombinant poxvirus according to claim 8, wherein the vaccinia
virus is modified vaccinia virus strain Ankara (MVA), in particular MVA-
BN and MVA 575, deposited under numbers V00083008 and
V00120707, respectively, at the European Collection of Animal Cell
Cultures (ECACC).

10. Recombinant poxvirus according to claim 9, 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. -



virus is nodified vaccinia virus strain Ankara (MVA), in particular MVA BN
and MVA 575, deposited under nunbers VQ0083008 and V00120707, 28 March 2007
‘respectively, at the European Col | ect i“Sn of Animal Cell Cultures ( ECACC) .
-10. Reconbi nant poxvirus according to claim9, wherein at |east one of - the
expression cassettes is inserted in a naturally occurring deletion site of
the MVA genone with respect to the genone of the vaccinia virus strain
Copenhagen. 28 March 2007 48 11. Reconbi nant poxvirus according to anyone
of clains 1 to 10, wherein at |east-one of the expressjion cassettes is

i nser t edl i.rResombinantr RRXYINYS 2eeprsingto aRKOHORLSIRINS ddRkR. 12. Reconbi nant

poOXVi ruswg&éor 'lﬁgsettsé’%‘g%@%fegﬁp%ﬁ%kCﬁLQ%%SLtEe@ ig‘ansterf'ga(%heaim at | east one of

t he codi one I gen, ‘anti geni c epitope,

and/ or antrgEmBIEEiI0A @Qﬁ@pummslgenoﬂ@@ionbi nant poxvirus according to anyone
of claims 17to 12" as vaccine or nedi canent. 14. Vacci ne or pharnmaceuti cal

conposition conprising a reconbi nant poxvirus according to anyone of

cl ai s 12. .15, t 2 i i rding to anyone of
cl ai ns jll%‘%ecﬁ?gﬂ?'%?nﬂﬁévﬁpaﬁgs%{cﬁ@éi{gékﬂgéﬁ/eagﬁééle&gﬁ t?@ns i‘cament. 16. Met hod
- for i nt nechiginnat 1685t G1e GReRRRs: Sdtjuericas goties ¢dr &t leastngité sing t he _
infection of the target cells with the virus according to anyone of clains

1 to 12ankigencantigandc epitope. ansl/pr adhapeatiecdampeuithe. hunan and/ or ani nal
body. 17. Method for producing a peptide, protein and/or virus conprising
a) infection of a host cell with the reconbi nant poxvirus according to

anyone gf3 Heabhidaritpo@irublacesiding s bayvors of dlaimefigottagost cel | under
suitable conditions, and c) isolation and/or enrichnment of the peptide

and/ or aotisem®r rae@cament.r uses produced by said host cell.

14. Vaccine or pharmaceutical composition comprising a recombinant
poxvirus according to anyone of claims 1 to 12.

15. Use of the recombinant poxvirus according to anyone of claims 1 to

13 for the preparation of a vaccine or medicament.

16. Method for introducing coding sequences into target cells
“comprising the infection of the target celis-with the virus-according to
anyone of claims 1 to 12, wherein the target cell is not a cell in the

human and/or animal body .

17. 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 12, o
b) cultivation of the infected host cell under suitable
conditions, and '
¢) isolation and/or enrichment of the peptide and/or protein
and/or viruses produced by said host cell.



28 March 2007 49 18. Use of a virus according to anyone of the clains 1 to -
12 for the preparation of a vaccine of a pharnmaceutical conposiétMaseh 308¢
affecting,  preferably inducing an i nol ogi cal response in. a living
animal body including a human. 19. Use according to claim 18, wherein at

| east 102 TCI D50 (tissue <culture infectious dose) of the virus is

adm ni stered. 20. A cell containing the virus'according to any of clains 1
to 12. 218. Yseusih@dirlieraccbeding ddushyane of the cladosbl rtant 2 ior ueaccording to

anyone of claims 1 to 12 conprisin the.sﬁe of inserting at |east two

expr essi PieParatin pba vaReiae Ofa §BATRACEHLIGR }SBSRHO#SU&O.“ b{ iﬁ?‘%ﬁ"@om VO

2004/ 048 j Nordic A/'S
PRittedbtl FAgA0R S ARMUMSREENFeshbi¥ld Moa M€ ankRuRb0aY Nordic A/S.

- <120> Re rus conprising a st two wpox ATl “pronoters
<130> BNpRR@ngdFlmddK PA 2002 01814 <151> 2002-11-25 <160> 1 <170>
Patentln version 3.1 <210> 1 <211> 29 <212> DNA <213> Cowpox virus <220>
<221> pronoter <222> (1)..(29) <223> <400> 1 gttttgaata aaattttttt
ataataaat 29 1/1

19. Use according to claim 18, wherein at least 10? TCIDgo (tissue

culture infectious dose) of the virus is administered.
20. A cell containing the virus according to any of claims 1 to 12.
21. A method for the production of a recombinant virus according to

anyone of claims 1 to 12 comprising the step of inserting at least two

expression cassettes into the genome of a poxvirus.
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