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Pronoters for Expression in Mdified Vaccinia Virus
Ankara The invention concerns pronoters, in particular
wo evostobasexpr essi on of genes and/ or codi ng SeqRETERR04/012125
vacci nia viruses such as Mudified vaccinia virus
Ankara (MVA). The invention further concerns
expression cassettes conprising said promoter, vectors
Co”prPr%lﬂgteﬁ%' for @#?r%ﬁ!oﬂq nclﬂ%gﬁﬁé&ila%%u’ﬁ%' \hrﬁ’ss Ankara
phar maceut i cal ositions and vacci nes. Background
of the invention Reconbi nant poxviruses are w dely
used to express foreign antigens in infected cells.
Mor eover, recomnbi nant poxviruses are currently tested

ThEJo e Lt EFRLIST Uk BakFER BR b ESeBssiogyof genes
anéiher @@éﬂﬁg‘ geqy&@eded in \Ml:sdim@QﬂkUﬁs &lich a¥iNgeANicHUBRSBI B Virus
the one side and vaccinia viruses, in particular

Ank/abﬁ Vo )vabeiinventiom Mrmakaoacgnvmxm@ssm masettes

de.. WA .is re vacci ni a.virus
coft T laait bR v daers KSR ksl SRORENT fiettes as
welieh BRSrREERUBAPEHED IO dndREicfindirosages o0

vacci ni a VI rus (CVA) (for review see Mayr, A, etal.
I nfection 6-14 t[_1975]). As a consequence of these
Backgpoyrd mfﬁhgsag @RJlUehe resulting MA virus del eted
about 3 1 kil obases of its genom c sequence and,
therefore, was described as highly host cell

Re&@ﬁ{tﬂhéh@‘é}o&@rré%@@ré’Wlélé%(@@(ﬁfo ekbre%s&bre:gﬁ an@%‘éns in

Vi r ol t was shown,
mfeairecbt@rﬂmf Mané o, nexdnhbmémttpaﬁveruse&ﬂra mngtA/ tesded as very

or GBS N GiCC s RIINGHEE ST Ryhe REEReTONaER YS! e OfieR
anﬁgéﬁﬁ%pﬁgggﬁﬁ;brﬁgﬁéﬁ&xbﬁugl\)e@t&ra: MB%ﬂXBéﬁggaZg‘éé%inruses

onéheadne siéy an@aflat:c:lrﬁb’glruseébm p&rticul Br Modifidd ¥a88@ia virus
Stickl e al Dt sch. ned. Wschr. 99, 2386-2392

1087
An%a.sgez VA B TBetrEssidad Ve & oBatert to ypeeiniswrus, a member

econbi napt, . vaccinia.vifu es

of [ ERr EpBROREV Bl S e Tordld 2 o e, B8RS
geh&GAERIHARY 6\REG %‘a@sé(/gésuén Shickeh é\’?ﬁ% ENRIIRESS the Ankara

'entivirus genes. EP O 243 029 di scl oses a reconbi nant
streat of naecivia wlsus(@a}\)w(fwése‘eew Reskliaye /éxmteéskmﬂegtlhmﬁa@ 14

424 I I

[125%1)0\/f\lsraugo seenqeusence of {'iese oongOI est’%’l %Ségga es %Hecr%sa{trryg MVA
virus deleted about 31 kilobases of its 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 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 immunize against the human smallpox disease
(Mayr et al., Zbl. Bakt. Hyg. |, Abt. Org. B 167, 375-390 [1987], Stickl et al.,

Dtsch. med. Wschr. 99, 2386-2392 [1974]).
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safe and attenuated MVA strai ns. Reconbi nant MVA are
di sclosed inter alia in WD 98/ 13500 and WD 03/048184.

wo-00505ha8expr essi on of het erol ogous genes i n pPXI/EP2004/012125

viruses only a few pronoters are known to the person
skilled in the art, such as the 30K and 40K pronoters

747, ) , ' : :
oS50 o500 U416 208410 GAERR8 UL SRLINEL AN s

WS P-4} exphesdes Bl \puanigees {reprateths. GG 278824 ddscloses a
Gen. Virol. (1991) 72, 699-703) and the pronoter
rMPER AT RRQIRR Wowp sk aim MNECRHgxnsessiarUsnbMirgaRenes. EP O

2 BRb Bl oot e AR el iher hbser
eXPEISh@ hUirA&hs @8R rRXEa RS . RO ey DI Bms(s o@@&%ﬁ@rti;ularly

were shown to express said genes resulting In
spicoaind tattanwetethd Vi sirreins. Gevodedni nbpt A et elisdlogedisnter alia

: S nl r ters are available for the
'%W@glﬁ%ﬁ a@éh@é ﬁg/g)ﬁfﬁaﬁ'a Vi rus expression
systens there is general need for alternative
pronoters in vaccinia viruses. n addition, all of the

Fpr oheegpsesdionvidtetbasiogbas icehberin $loxoneudedt énly a few promoters
pronoters, i.e. useful for the expression of genes
agg KepWIh® Heppeesan skilled inhdevaidcruea agithes3Qkendr4Glds

PRTEEET ST St o R b oretne Y GRS Brubifid Blgmoter
(Hd 8lg. [ ptémnéesl. 9aceindt NOge) 15, 1032.40)18R8 Fi”/;gabr%%?@'ter (see

for vaccinia virus early pronoters. %/Breover,

empibrdmedat., db&em. WKA. (5981Y &Ry o9 H03) mgdviheysrdnoster derived
t he expression of heterol ogous genes due to its ,

TP LRGSO GUPEYYUBAoR e NOLIRED AR T aEF % et .ol -GRWVirol

SRR L e e T RN

vayeihlevirasps eow@resd petdrotogxpy %@ﬁé@ﬂnd weéehffown to express
vaccinia virus. Thus, there i1s also a need for

spifoies seodting inddnef produsdiasxel despteimemuedebbyithed
i ption of the invention The invention. cern

SRR Bt Sl T e el o s v EPTS Zet e o

YIS wy 0
e e e R e BB thelE R enera
npedhot eltecoatve pirognader s onsastiniagviofises. nocaxitiodeall of the

se u§nce sel ected fromthe group conprising :
promoters known so far are rather Strong late promoters, i.e. useful for the
expression of genes after the replication of the vaccinia virus vector has
occurred. For some application it is desirable to have promoters allowing the
expression of genes immediately after the infection of the cells, i.e. there is a

need for vaccinia virus early promoters.

Moreover, as pointed out above, MVA is a very promising virus for the
expression of heterologous genes due to its improved safety profile.
However, all promoters known so far for the expression of heterologous
genes in MVA were derived from other vaccinia viruses or are synthetic
promoters for the expression in other vaccinia virus. Thus, there is also a

need for promoters optimized for the expression in MVA.
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(i) the nucl eoti de sequence of anyone of the follow ng
SEQDNO 1to 6: 5

WO TOFBAANT ATTGT TATCGTAATTGGAAAAATAGT GT TCGAGT GABTTV XA ¢ 2125
T 3
GTGAGTATTGGATTGTATATTTTATTTTATATTTTATATTTTGTAGTAAGAATA

D%%ﬁj&?&R&%R%MWEA&%CTTATTAAAAAAQATATATAATAA

ATA ACA 3XSEQ D NO 1)
5' GATAAAAATTTAAAGTGTAAATATAACTATTATTTTATAGT TGTAATAAAAA
T sty eskionT caneemsT AT TP ST Tvech AanGARA CEGACTT cAlvsified

Vaj?ﬁ%ﬁ&%@%@%@&%ﬁ%%ﬁ%ﬂ?ww&w&&%&%@e art.

TAAATAGT TATTAGT GATAAAATAGTAAAAATAATTATTAGAATAAGAGT GTAG
| NTAET t CATAGRTAATTETIOIT COATAAS A2 Bro(rBEEr DoNMrigingsor consisting of a
' TCTATAAAGGTAGA AATCGTCTCEGATGACCATATATTTATTTTCAGT
PR ﬁﬁqyﬁaqa@é&A@ﬂﬂh@ﬂﬂﬁﬁ@ﬁ#&m@@ﬁmm@%%MA 3"

(ii%?ﬂﬁﬁ@%ﬁ%&%&ﬁ%?&?%ﬁ%?&&ﬁ%#&%ﬁﬂ#c%ﬂ 6:

GCTTGTGGAATTTATAAACTTATGATAGTAAAACTAGTACCCAATATGTAAAGA
5 TE THABAACHAALT RETAETAAGBCETRES A AR EAGTTCATAGABIFCAGIAGATTAT

G R A R R AT TR AT EAT BT T ACA L AT A AIGTASTAARAA TAGAA

A A AT AT AT TATTAAAAACATAT ATARTARATA
AR TAEAAACNGETNAACCCCCTTATAGCCTCTAACCATTTTCAAG 3

(SEQ D NO 6) (ii) subsequences of the sequence
according t o anyone of SEQID: No. 1t o6 (iii)

5 SSMHEASRRTHRA N0 PRE AR TIBIR OHEOLFen SHAS LU AAGECA

el et'ions sertions With respect to 't
ARERUERITG PATASTTMTEGETTCTT TARANGAAASEADTRIGATAAMA 87 (SEQ
are naturally part of the MVA genone and are | ocated
IDup§t:rdam of the reading frames A42R, J6R F6R | 2R
C7L and B9R, respectively. The pronoters according t o
the present invention are preferably active as
5 RCATTT ATCTHET OF CCANTI THAPECAKAT PO TRIAAIINAT AATGGATAGTA
vaccinia virus infected cells. The vaccinia virus Is
TAART AGIATAT TWAT GAT AFRATAGT AAABAG AST AT ABAMATAAGAGTGTAGTAT

CATAGATAACTCTCTTCTATAAAA 37 (SEQ ID NO: 3)

5°GATCTATAAAGGTAGACCTAATCGTCTCGGATGACCATATATTTATTTTCAGTTT
TATTATACGCATAAATAGTAAAAAATATGTTAGGTTTACAAAA 37 (SEQ ID NO: 4)

5 GGTAAACTTTAAGACATGTGTGTTATACTAAGATGGTTGGCTTATTCCATAGTA
GCTTGTGGAATTTATAAACTTATGATAGTAAAACTAGTACCCAATATGTAAAGATG
AAAAAGTAAATTACTATTAACGCCGTCGGTATTCGTTCATCCATTCAGTT 37(SEQ
ID NO: 5)

5'ATTTCTCGGTAGCACATCAAATGATGTTACCACTTTTCTTAGCATGCTTAACTTG
ACTAAATATTCATAACTAATTTTTATTAATGATACAAAAACGAAATAAAACTGCATA
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strains as specified below "Active as vaccinia virus

pronoter” neans that the pronoter is able to direct
wWao besesqasessi on of a gene to which it is oper abtHEP2004/012125

linked in a vaccinia virus after infection of cells

with said virus. The cells are preferably cells that

I / i ¢ hy- ,

A T T AR AR S AT LR S R 1o o
6xells" includes also the situation in which the

pronoter is not part of a vaccinia virus genone, e.dg.

part of a plasmd or a non-vaccinia virus vira

~gen o C situatiaon the propoter accorgdi t
(SRR he B il R RO B rd Do e RhaRlaf SEosk gt Rp. 1 to
the pronoter al so conprises a vaccinia virus genone,
e.g. if the cell is infected with a vaccinia virus.
(uurml@cnue_arhmhﬁi/imglmm ancesrd hegi_xeiovtiaie Rmbﬁstmrtwnm dsketions and/or
. recogni zes the pronoter according to_the present,
INFRULAT O TaAB A Tesieesad AT AthESH BAG/I0 60h g -
sequence that iis linked to the pronoter is activated.
According to the present invention it is possible to

SEGdDaNynneod & e paturalionmrast $he (il A gt nom SERAIR B Mhcdted
to SEQ D NO 6. The fprormter that is actually used to
upftream ehthexpadiag ivamss AhdRgenB/ E6&, NgRs Eqliearnk BOR,

nsj. st of anyone of SEQ D NO 1 to SEQ D NO 6 or
re{gﬁéEﬁX? ally used pronoter may be a larger structure
that conprises anyone of SEQD NO 1 to SEQ D NO 6 .
Alternatively it is within the scope of the present
THepeoiiadars acasediagderthegpiiesendinvdrgsm proppferably active as

whi ch may be a subsequence of the sequences, as defi ned
VaChI TRy HeS MO@E%H%ON@.CM@@@ BromatRrStiBMACCE iy yadRtasted

S L S L e
stdaihe & tpatifirdebsioi. |“ArtiveVrs dscAnRl DS ®romioter” means that

particular as pronoter in vaccinia virus or in
the ayemotenisralleitafdiceeldtheetxresaiga of atgseeviacehichdt is operably
. virus is_pref.erabl A, _such as one of the strai
Py aEataw U8 2y LiECEaB e foD R B oAy b cells are

SEQaB | Nelist | f 182 vi
prnuclaeo)??ggg,tﬁﬁgrggogr l@%@?ﬁ?@?g?rigf@%g%g%ogg& theaRlociita virus.
“Anpidireotedestiveve vagoinga piresenddatyd afeliat ihelaslies 280 the

npst preferably of at |east QO nucleotides

Si nu%ﬁhﬁ@?ﬁ’@hﬁhé R egUiRE 83 Mot PaERPDAN@CCITE VEIE genqme, e.g8.
pa?t of a plasmid or a non-vaccinia virus viral genome; in such a situation
the promoter according to the present invention is active if the cell
comprising the promoter also comprises a vaccinia virus genome, e.g. if the
cell is infected with a vaccinia virus. Under these circumstances the viral
RNA polymerase recognizes the promoter according to the present invention
and the expression of the gene/coding sequence that is linked to the

promoter is activated.

According to the present invention it is possible to use anyone of the
promoters as specified in SEQ 1D NO: 1 to SEQ ID NO: 6. The promoter that is

actually used to direct the expression of the gene/coding sequence may
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A preferred subsequence of SEQD NO1 is SEQD NO:7. A

preferred subsequence of SEQ D NO 2 is SEQ D NO
woe@sesued subsequences and/ or derivatives of BEi/@P2004/012125

subsequences of SEQ D NO 3 aree SEQ D NO 9 and SEQ D

NO 10. Preferred subsequences of SEQ D NO 4 are SEQ

co?gmfffgé‘@yo?@opslﬁg IHERJ'O:Tlh?o ﬁg@gﬁgﬁﬁg@%@@%&d&% $sed

gi ven e exanp erivative

profdtbe pagmsy graG@rwtisit0ge OfaCOonibsise8@ngbna of SEQ ID NO: 1 to
nucl eot i dg sequence of anyone of SE$Q D N(n)(y 1to gor

Sk N i A tarmatinely, it iswithin itoalsappe oé tae presantiavesttion to

th | ti f S NO 7 t S D NO 1
i oBr ST EE o RS ERBE R, HAChOReY G AsPbSrarBe e
SRUBALES U BBfined o Shyofie of BECRNID NOPTL L2RRTHE kel “subgeduence

ofdhe Isabﬁmumsmcn’d mge’mff aréj/EamaliKajf Bl;:@ull[higgoletcRg’ rifgrs :[I% shorter
TREPFR Py GYREEH B P ATORE r Ut AeraIEnaF Gfe & & promoter, in
oS S RGR UGB P BB VIS REEI Ao

Agdiit, U & Rhestngsl virek|is prerrgb iy Evar bkl a3sordVay BieOsm4ies
In MVAor in MVA infected cells. A sequence having one

specitietle belrw edt tyfdcalutshsenuencasfiasnyans ef e &) N MhiockEQ 1D

NGG sBs Begel Bt REldat e Bub ot R o R R R aTa ARl at least 20
. t 1

USSR REs &%@W@Bﬁ%ﬁ@%@g%%ﬁ%aﬁg?g@@oﬁ eSHR pre;&erably

NG 7 to 12 are s bstitut nucl eoti des.
of s dpeesic 8Ohawelvgtides cbanpone ofitieé eetjideceNseBEQIRSNDs] o SEQ
leﬁSy nce in which one or nore nucleotides are inserted
OoRe-or nore |ocations anyone of SEQD NO 1 to 6 or
su bsequences thereof, in particular of the nucleotide
sequences of SEQD NO 7t o SEQ D NO 12. A sequence

A basfémedBaboEqBic BHSESOID HED.delke3f@NnD NS: 2. A eMERAER]
i n which one or nore nucl eoti des of the sequence

sugsear ¢ineg en§bRe LNBEQIDSKQ 10 NG & Brefsutssesimecrences
anggf By A iV Pp oL s eauetines et erel NRFthare SeQTb no: 9
o P I4R0 10 el d QulGaREREETbY SECCTNID 4 are SEQ D

N@ohbiawed SEQdDeNSediende sédquexcampbeSBO IEnNder6 kal Rvare given

, ?f a subsequence according to the present:
In the example section.

The derivative of the promoter comprising or consisting of a nucleotide
sequence of anyone of SEQ ID NO: 1 to 6 or subseguences thereof, in
particular the derivative of the nucleotide sequence of SEQ ID NO: 7 to SEQ ID
NG: 12 can also be a sequence that has one or more nucleotide substitutions,
deletions and/or insertions with respect to any one of the sequences of SEQ ID
NO:1 to 6 or subsequences thereof, in particular of the nucleotide sequences
of SEQ ID NO: 7 to SEQ ID NO: 12. The derivatives according to the present
invention are still active as a promoter, in particular as vaccinia virus
promoter in a vaccinia virus or in vaccinia virus infected cells, more preferably

as MVA promoter in MVA or in MVA infected cells. A sequence having one or
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invention is SEQ D NO 10, which is a subsequence of

SEQ D NO 3 having in addition one nucl eoti de exchange
wowaks/osaspect to the correspondi ng nucl eoti de BE/ER00€012125

in SEQ D NO 3. Preferably the derivative has a

honol ogy of at |east 40% nore preferably of at |east

B0 AN R RSl e Binl b A P8 e it
oftihe sesuaee a@cfor@&i% B Bieyode bp SBEQIPNEY 1 6o & or subsequences
eo

subsequences t her in particular of the sequences
theseot, guel asﬂlwymwmﬁesmqndm@ toanyorsegf BENGD m@ 7 to 12 are

h f d enbodi
s Tt PRIl E S b SR RERGS kBT e 858 alRASre
nda@etlaeanéﬁQ@] ndies; 88 uér%ésm W&%né%%@ﬁé ﬁ@@!leefldes are

I nserted e seque ce of anyone of
inSEQeD NOpnd 2r MotrulodkaEiool gomiooe c&erE@cde‘d@mlstoaﬁ bovvs
redi ct which

S cﬁm%%&t%lr%fﬁ%sb%o@&ﬁa@%ﬁté Sitle StyaDoRgOf SEQ ID NO:
7 ch $tolb l{f 3%'2\%(?d%p%%nr§%/rm§%we Stk n%%'l&ﬂlc?ec&él\éﬁons isa

as a vaccl partlcular a

selRiITRIcen @ﬁtdh’@né Br MYdre AutlRiosideansiens s@@ﬁ@h@é‘@@cb&!mg anyone
made to Chakrarbartiet al., Biotechniques (1997

0f 198Q-1T0BD: anto Bewi srseanEnves $hegeofMsl parglcmlar @%@@oucleot:de

sk b S SEQAL RN 478 sEOT s g AP Red el dogivatives

(ﬁi(l W %E@@P@ ﬁj’eegé;’rﬁ igashtign PRI &%#%ﬁ%@tﬂﬁléﬁ@gﬁé@ﬁsertlons may

Int n partlcu ar the sequence

balepimvisitiedencare beqwdrmeed upstream of a reporter gene
in a plasmd construct. Said construct may be
transfected into a eukaryotic cell or cell Iine, such

AT S BEUYRNEE] apiheaheabE PO Bl bt et
mo@ﬁﬂ@heg SE:%UDWexmoes\ml@m i9h dutretiapacs ef SEEN NO: 3 having in
controll ed the pronoter according to anyone of SEQ

adqyliion ane oue! eocmcteeemmng@ew&bd@sgewgtq the ¢ rpsreeeing
vention is a der Lve.having a pronoter activity
“Lﬂﬂegﬁﬂa %%GW§P§#§%bﬁoi ast 10% preferably of at
| east 30% nore preferably of at |east 50% even nore
preferably of at |east 70% nost preferably of at

P tefasdb|9@be cerpatied Has & h@rﬂotblgyldfsatdéasth@%r mmrteemreferabiy of
sequence of anyone of

atdenst 80% eavest rrsmydw@fezrgbérz@‘ ot r@c@st §Ot%: mssrpéew@ﬁalwrpf at least
068V BEAPEPhaOE 1B LRTERE of HELLLABRELRE SERY D RAY BRSEEQ ID

NO: 6 or subsequences thereof, in particular of the sequences according to
anyone of SEQ ID NO: 7 to SEQ ID NO: 12. According to the most preferred
embodiment not more than 10 nucleotides, even more preferably not more
than 5 nucleotides are substituted, deleted and/or inserted in the sequence of
anyone of SEQ D NO: 7 to SEQ ID NO: 12.

A bundle of prior art documents allows the person skilled in the art to predict
which derivatives or subsequences of anyone of SEQ ID NO: 1 to 12 still have
the biological activity of being active as a vaccinia virus promoter, in particular

as a promoter active in MVA. In this context reference is made to Chakrarbarti
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pronoter activity. The pronoters according to the

present invention are particularly suitable for the
wez@sesason of codi ng sequences in WA. The prPODER2004/012125

according to SEQID NGO 1 has - very strong activity,

in particular as late pronoter although it can also be

e’eiéledB eeﬁm@ud%r @rstb@sa&qr@aﬁgHa'[gaw qﬁﬁa MO Y. Mol

for the correspo subsequences sucC
Bmiq(nb%&@) BﬂOSEQ1D78KD Morebieh wissthboeefvagment is still active as a

thuIarI useful as late pro The pronoter
'Bltad\(‘ﬁ‘és P%O@E%?rn lN@artlealagcﬁ%M\Zﬁ\ Pé@mers@mﬁ@sﬂy be
e@QEéYé& %¥s?| ;t %@%@t‘%?ﬁe ?%E?g%fagﬂggﬁg tgé s%@ﬁgﬁée? Qerivative

cmbleyclbnéd t BRI &5 RO d?fﬂers%élfeeﬁﬂﬁ eRniBEeHstAgct Baid
q(uence O?J%EQ D NO rgéjj which is E\/vever !

riciumayl lye Gepatsiectad inta e q@\k@ﬁmtm cather pebriveesuch as CEF or

E@f S P Satofes Dol s schis T GV RSy oS G RS reporter
g%gé i§’!jé’bér% ghlar( QHPFtpeJ dttﬁ%é%x FOMEN [yt thd {éﬁﬂtéj g&he

used as ate pronot e he sa consi der ati‘ons

cappbled ty thizepwon ots poudirdingstsbsemprensieSEQY DcmOa& tohe A
sequences of SEQ D NO 9 and 10, respectively
d%rr%%févesaﬁ%@&lﬁ@aé@ghswﬁﬁmngenéow md;awaawpm)/m alpromoter

0B LB B G BRERR g ke BB B g gmore
p@fé@tﬂy io$ apeAdtoRdA leyeH RS préferatbu( of emc%ﬂei@%pmost

express a |inked codlng sequence early and | ate 'since
pmaﬁersaqcby @ﬁ@t eeafH20% wmlmerecth tghhaactivity pf tineleromakérysequence

dj t Th t
ol pi1e of SERSTERR e o harise STouTatues Jatons o REQ 1D
f .
e 1B GRSl g Fcher
preanbierppaimtyer and SEQ D NO 12 is particularly useful

as |late pronoter. The pronoters according to SEQ D NGO
5 and 6 are particularly useful if it is intended to

TR LS e RaE PR Pl DEORGRERR i ARl bR Stavie

fop @A RREREHNOPUSScA @y B8RS in MVA.

The promoter according to SEQ ID NO: 1 has a very strong activity, in
particular as late promoter although it can also be used as early promoter.
The same considerations apply for the corresponding subsequences such as
the sequence of SEQ ID NO: 7, which is, however, particularly useful as late

promoter.

The promoter according to SEQ ID NQ: 2 also has a rather strong activity, in
particular as late promoter. It can also be used as early promoter. The same
considerations apply for the corresponding subsequences, such as the
sequence of SEQ {D NO: 8, which is, however, particularly useful as late

promoter.
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product and/or if it is intended to induce a high
avidity imune response. The term"early pronoter”

WO 2d08/054480 pronoters that are active in vacci nPEI/EP200$012125
or vaccinia virus infected cekls, before viral DNA
replication has occurred. Methods are known to the

ThERLERfoR acBhal e KSER IR N3 |5 BAM Qe el as serly

prérhet gr anpl leds tie higherse starigaivodpeotiensetiviy afest preanuiels dested.
reporter gene. The construct conprising the pronpter

Howguerhi ¢aipalacdpe yene as @te prom@iesd linet Rroelcogsidesations

i nfected w a vagcinia vifrus. I e
B anictdiered e it Paksberig et iif et fpoarsEQ 0
NO:Reahat ed veddecivelipshfieteldidisehNBhBES SECHD RBAO s
replication such as AraC. DNA replication is a
pagies kgl ssefal hereartyeptametgrrambBen) B NG 1§ is Fatisulamty useful
r.onot er %ctivity that is neasured in this assay
as BRYTOELe to el ements active as early pronoter.
Consequently, the ternflate pronoter” refers to any
pronoters that are active after DNA replication has

Thé @kermptacgecording & SEEEID WO:y4 tapagiqdale usedid uf kds hytended
nmet hods known to the person skilled in the art. For

to exiereetka lotkesi eqslingi seguesctaary ancddatepopwtiis pragoter has a
B ighondtal) G p&P ol AR Sibubs Thesolt
Co@éj@%?aﬁ%‘r'smagiﬁggﬁrt INACHEREhEAY NN U RIACRS, $ikcHRas the

further e the present i'nvention refers to an
se@xgnessiod AR N el ¢ ampat 18] nespdntiveho fttbesasubeefugnces SEQ

1D it it i e s el AT RE S BE Sab 3 DO 12 is
pay,l‘-‘t%[a‘%w r@g%ﬁ a%g%peaﬁpmt[&r. The expression cassette

S prefe expressi on cassette that occurs

naturally in the genone of a vaccinia virus. Thus, if

the pronoter accordi n% to the present inventionis a .
Themommetenshagcarding k0 BEQEE NG 5 andHe ateparecerly meeful if itis
. .vaccinia virus the sequence to which the pro r 4.S—riic;
intpRciesht eXprasediti SO FRarah @t o i ¢ re e dG 0 b Blets® This is
soMfettimesnge if theﬂ}]é Bkl Bbéldg%’séd}]lﬁm ditddte & 856d BkAe

Vi rus genone. ot her words, It the pronoter according
prdauitheanpr/es énit: i$ mtentiedrioiisdiideat higal avidity imatwnreatrdsponse.

occurring pronoter the coding sequence the expression
of which is controlled by the pronoter and/or the

ThE $EYRNeES | YBhEStePetARAD S BPomoters that are active in vaccinia virus

or vaccinia virus infected cells, before viral DNA replication has occurred.
Methods are known to the person skilled in the art how it can be checked
whether a promoter is an early promoter. In particular, the promoter of
interest can be inserted upstream of a reporter gene. The construct
comprising the promoter and the reporter gene are introduced into cells that
are infected with a vaccinia virus. In order to assess for the activity as early
promoter the cells are incubated with a substance that inhibits the DNA
replication such as AraC. DNA replication is a prerequisite for the late
promoter activity. Thus, any promoter activity that is measured in this assay

system is due to elements active as early promoter. Consequently, the term
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pronoter and the codi ng sequence are different from
t he correspondi ng sequences to which said pronoter is

WO 2100/054484 | i nked. The term "different” in thi BCBP106X012125
refers to sequences that showyat |east one nucleotide
difference in said sequence. Preferably it is the

“leg@dp%r%%éfé}“er@%?’swﬁ'a‘?g ﬁ‘ﬁﬁn@ﬁer% Qﬁ?{ aPDSCHVE E%LD@E’X replication

erence. Accordi to other alternatives

hasormkagyabet Weehatichectootli can abguies coedsu rtsdea)emﬂmm lmown to
cassette and the sequenceto \Nhl ch the pronoter is
’thﬁmﬁﬁ@ms}wlmmﬂq art 685 thagakeof %mpéggytthaﬁerg@%ate

o3R8 i B0 Bk 657 PSP BBt

préfiteneRat Mty nfABH IPHb 88 bBYardee sRIRBY BiatasieekdDNG
to the present invention codes for a peptlde/proteln

replvatigna difference of at | east one amino acid
conpared to the naturally occurring protein encoded by
sai d codi ng sequence. By way of exanple the expression

Ac‘&% Fr?wg foyé%‘u RPler te'?'r‘?b@él%&%ﬁk%”pfe%%ﬁgy%\%n‘%@m‘éféﬁs% e

occurring vaccinita virus

expjr@mbn @ skbtteexpnessingnthef prtdmomtatmlrdj hgolectier pregent
C7L gene, e.g. the expression cassette is not the
inesipies snena cadig sed s, geareimthaexgseips ofghe coding

e ERHERdb Xoal el ot RERRichho ThRE- Sl oty s preforanly

not RPUELH RS SRPELSRREE tfattodtlr Y ratlidal §hRUhE! gihoras ef Bhv@ccinia
virus sequence the pronoter that is used to express

virsisi. d haisg mfeﬁmepnrwndtefrfanomdﬁgtnﬁhmprq:se@ﬁmm\eenttdmats a ;sromoter
j ts the expression of th uen ein

thib DEFRI b ORERE T Aok GRHRE PLUIhyACEN Pl Hat T SHienCe to
Wrﬂt‘ﬁltﬁgt r%emé YEMH eaflsgﬁg eﬁéB &l%ré\ﬁﬁrﬁﬁfﬂﬂe@sﬁuence to

eas ne nuc eotl e fr equence o

whiah thel prornotauris inagu keaisclimierl i thee yacuimiberirusgamrdent other
to other alternatives the honol ogy between the
W%ﬁénﬁtf@e acvBptRmracsdingeipis prasensveyRntem tsHgentical to a

e RS PRy Rk O o BB SHEERCh Pk s Re LS Wfich is

coﬁ@ﬁﬂ!e‘dj By\thélb?roﬁﬂﬁ@?%ﬁ@{/bﬁtﬁ@%ég&@@ébs%c%’@tedi Besvddiathe
| ess than 70% | ess than | ess than 50% or

prevmter esxl tHeoodiog smeaafbwlffberdddmnmgtf@eweeﬁmmmyg

cel el i b 4 St A T PR SR rerent i
thid O97ETE$erdrs ¥%equences that show at least one nucleotide difference in
said sequence. Preferably it is the coding sequence which has at least one
nucleotide difference. According to other alternatives the homology between
the coding sequence in the expression cassette and thé sequence to which the
promoter is naturally linked is less than 90 %, less than 80%, less than 70%,
less than 60%, less than 509, fess than 40% or even less than 20%. Most
preferably the coding sequence that is controlled by the promoter according
to the present invention codes for a peptide/protein having a difference of at
least one amino acid compared to the naturally occurring protein encoded by
said coding sequence. By way of example the expression cassette is not the

expression cassette comprising the naturally occurring vaccinia virus C7L
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codi ng sequence encodes an antigenic epitope or
antigen the expression cassette may be used to express
w@ a00d/oaasd gen after introduction of said expr eRGI/BP2004/012125
cassette in cells in an organpsm e.g. a mamalian
ani mal including a human. The presentation of said
t [ ; i
pr%ﬁégeﬁl@héghﬁg%er@]%ég%é ?h of%ﬁgcﬂgf%‘%q 8&)‘34?” i Pl%% G7L &BRe, e.g. the

ex@feggﬂaﬂn%gﬁft@% nbhehagrpteskiamtadistte tiselosed in
antigen/epitope is derived. Mre s%?m fical I the

W @bl antligermmpiising tha bt/ Loprainp Lgading
s%%$ence such as a pol yepi tope, peptlde or proteln
ably t he codi ng sequence codes for a t |east one
antigenic epitope or antigen, therapeutic peptides or
proteins, antisense RNAor ribozynes which are not
Oneiheantedr byared Vifitiee Beauemmmwkgetmeheu@bmeb(sseﬂ’sﬁd is@cmaturally
pol yepi t opes, peptides or Brotelns

chry@va%@&a ViepiSedeisnse t e oD arES Sl proress said

so Q1255 clf ALY 178 AI5RE SA0R o BoR ecsERban o e

coa’ml géqwéﬁ»ce reasd AStutal BEntdRIMASCHdiNG o rnm;ts@ltanutmenshe
IS viruses and so on, (ii) bacteria, (iili

nuf:l@@@de S(ew\)semq;mf theepmr@@teprodmgﬂn absgast SIS; mgclg%cpl]e from the

Seﬁiﬁi%"% the ai %E@Iga% 0 @\a}%gﬁ%émﬁgr Jﬁc%'gpcgmg to other
altbma‘?f\/’e‘g%é‘ Eg& fb%'&\ﬂ)@én thé BREMIREr QECARANE®S thé present

nor e enera he I nvention concerns any nucl eic
m\,@c}rtldnstewemmetrolermm siprgssibe gfrtbeoteecineg viudisegueoce kad the
resent invention and/or the g}é)r essi on .cassette

ally gicsg T ing prempiardEHed Hy Eif VarE NEndriRse@HNceisdess than

B 5, 8 B OBTENSE o O B 37 v

ledaNAan ABIPNA may be any type of DNA such as i near,
circular, single stranded or double stranded DNA.
Accordi ng to a further enbodi nent the pronoter and/or

PrefelAy Y e ?ﬂsé%@t@&affﬁeorrﬂ%b(e&i% i BERTRE Pt tope or
anfg¥n, Vﬁ“?é fidé’s gp%rB%ﬁQr‘a%ér{s%q?NA drhﬁfoc%/ﬁneﬁ I the

ctor ca asm vector such as pBR322 or a

codir@ ¥quénté @npb@es @ni &stigdviic @ppmeyrmtjzgam’dﬂa/@mr@ssmn

is a virus vector. n the caontext of g( dS
cassRiEs M@y be used to express said antigen after intro UCthH of said
expression cassette in cells in an organism, e.g. a mammalian animal
including a human. The presentation of said antigen/epitope may elicit an
immune response in the organism that may lead to a vaccination of the
organism against the agent from which the antigen/epitope is derived. More
specifically the epitope/antigen may be part of a larger amino acid sequence
such as a polyepitope, peptide or protein. Preferably the coding sequence
codes for at least one antigenic epitope or antigen, therapeutic peptides or
proteins, antisense RNA or ribozymes which are not encoded by a vaccinia

virus genome,
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the term,,viral vector"™ or "virus vector" refers to
an infectious virus conprising a viral genone. n this
w@e a®e/054384 DNA of the present invention is partPOf/EP1ve4/012125
viral genone of the respectivaiviral vector. The
reconbi nant viral genone is packaged and the obtai ned
a , ) - hy ‘
e e S P R e O Pl P e S Be Pagtopes
peptiteviongrabeéimalderived irdim) iraes,. inThariticalarwirusses other than

V@V%ecéomr Ysies'ﬁg%tr,éuzg%@bébﬁ Szﬁ@&z%ﬁ"@?&fé{sﬁ cﬁﬁhrf%ferwefi@? thgovirus,
n%?%%’?@’l\ﬁ@ﬁ@rge er Ir‘ ZldBé[r[géQg’ggvﬁggﬁﬁgggﬁﬁtgs%g&8”’ (i

baoevid, Hi)rfaygheivrehesandixtal Q@lvgﬁgﬂéésﬂéﬂdﬂéms%ueh as tumor
fovwc?oxw rus or a vaccinia virus.Mre preferred is

relakect petigeasci nia virus Ankara (MVA) (Sutter, G etal.
[1994], Vaccine 12: 1032-40; Antoine, G et al.
[1998], Virology 244: 365- 396). The term "MA" as

S 1 i SRR 90PAL R PO 8 b i Miypgund s
asimtarleukingepteyidrovi®; ribtb2gmedepomizyedesat t he Aneri can

Type Culture collection (ATCC), Mnassas, VA 201 08,

USA. Further exanples for MVA virus strains used

T et B AR e SR 2 Bl Ok " K e
cérRbplristud the ?ﬁoﬁﬁﬁéﬁ@%co@ﬂh%&b%é BntWint/Bntibe and/or the
deposi tion nunber ECACC V94012707 and ECACC V00120707,

expspsien vassettavmreaning to tha@rdegdsnyentiomuhive nugeicacid may
bV 3008,]c he nost eor.efer;eg I\Ng-str?i nis A- BN 0% blv th
% i & VS RS BBIET 1$1RATT QARUSEOVER! RRROEIG: Mrg Preferably the
L £ bial eaical . ¥ .
ABEK 2B BIDAh, SRRy SR T SO L PHBIHELE v

siagte siebhddd @l dowblengrandedNd.n MWA-BN or a
derivative thereof are disclosed in WO02/42480. The
content of this application is included in the present

B2 B LR R o O SRR ] s
acyddrdﬁll%g@ eneigreséit inhentiBMenky @R Hat @@%Qféc‘@@tﬁ r;fTeHé Wrm , vector®

02/ 42 such as the properties of MA and
refersplr angy eshardisnownttioome pérsoneskided iatles ast. AweetBRcan be a

PR PSSR, B30 IO WAL S8 CLUSL. rore
pRHEADIOUHE VeRlbBis a virus vector. In the context of the present invention
the term ,viral vector” or “virus vectof” refers to an infectious virus
comprising a viral genome. In this case the DNA of the present invention is
part of the viral genome of the respective viral vector. The recombinant viral
genome is packaged and the obtained recombinant vectors can be used for
the infection of cells and cell lines, in particular for the infection of livmg'
animals including humans. Typical virus vectors that may be used according
to the present invention are adenoviral vectors, retroviral vectors or vectors
on the basis of the adeno associated virus 2 (AAV2). Most preferred are
poxviral vectors. The poxvirus may be preferably a canarypox virus, a

fowlpoxvirus or a vaccinia virus.
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are infected wwth the virus. The eukaryotic cells are
cells that are susceptible to infection with the

w0 e®pesuBye poxvirus and all ow replicati on andPCT/EP2004/012125
production of infectious virug For MVA an exanple for
this type of cells are chicken enbryo fibroblasts
(CEF) and BHK cells (Drexler L Heller K., Wahren B.,
Erfle V. and Sutter G "Highly attenuated nodified

Moracs efietr fuh karnaod idiptli weatodrsiai vir lea By kb earéVIiA) KB dttey, G. et al.

(158 P oo LRk OBP St A S caaSnk DS gBbaN [ogy 2447 365.
Y ” 347 - Lk

i Tl (AR Bs it B SR E el Rr a3t any Mva

stiedth IKreslvhntthe @idr agr. afreerdhpld i SEM RISk € deposit VR-

cultivated in serumfree nmedi umin stationary flasks
15618, rdepesitbdtat! e Amiesidamc e Contuse efodleabipp (ATCC), Manassas,

VA AL dStvA el eraats by e fus SplTpHEH Apoarding to
nSBERSLBTy o 45g009 0 Do pocpeulane

EuvbbbedsCalleckonwi ArinidiecCqieCatnirs&i(ECACO)nSahebamt (Wioywith
t he expression cassette or the 5rormter accordi na%}ﬂto
the Kie o sitiont numiskti OACEaP4He 1 2A9dr ard EGH S Y01 40407,

regPRetve Mo o VBT Bty ey Y R B ERBRe brARATEHD e e
of exanple, the expression cassette or the pronoter or

derivative thereof according to the present invention
Theaydet preferteedMVit-strahe iy Nobr ety thentlesgelst he

red £ B M BN TR SEbcSich B el e 28kl Svingq pratuate
wiRH Fel oy A REL R B MVﬁ-E{&‘N%reé ae@r‘v'agwe%gréo?%d Rfsthods
expressi on cassette or he pr onoter or erivative

alloheneofo aptandivive.-BNl dihe duréetivie iheyeot aendiskcboseeldinby O
nucl eoti de stretches that are honmpl ogous to the regérao;p

02424 30. Wia eeriene of Ahishaeh!ie3idoR xprEddren ik A8 &t

Gl BTtk YR HB PR e R el b fhe derinition of
the PresieadicaioMédanm Vipus becbriipgtiectheahsniomelsagsesibed in

recomnbi nation occurs between the nucleic acid and the
Wei0 aV4gd@firssuc aerthatdropeytiés of 8\6A eodpbesinepertiesand

first infect the cells wth and then to transfect
deritings @ Geadetvitaso HYA Bl eciad fe TBCe &g fiscioses how

S R o T S A e
ardhafected with the virus. The eukaryotic cells are cells that are susceptible
to infection with the respective poxvirus and allow replication and production
of infectious virus. 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. “Highly attenuated modified vaccinia Ankara replicates
in baby hamster kidney cells, a potential host for virus propagation, but not
in various human transformed and primary celis” 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 stationary flasks or roller bottles. The incubation preferably takes
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construction of reconbinant MVA is not restricted to
this particular nmethod. Instead , any suitable nethod

whpwans4484 t he person skilled in the art nmay bePCEEP20D4/@12125

this end. The expression cassette or the pronoter
according to the present invention may be introduced
pIRBE ALY SR & RETL CO ot e PRAHRIinedl RARIVICH Beferably
Into a viral genonme. n case of vaccCinia viruses the
useasalr & oTultipyiche ofddeedtRiro(Mon) eseed8 ito |l Pards 2fd tie
. viral genone or into an intergenic region of the vira
Ingehalien Trferahimtakas glgen s tedRdirurisetted d "priefefabl v
to those parts of the viral genone |ocated between two
adj acent genes that do not conprise codi ng sequences.

MéEtHIMEs Veetdov i tdWAe LR sbASKITAPTH R 2/ BOWRReB@eession

into anaturally occurring deletion site of the viral
cagsadeeor The prermotenatacoating tethe pregprddheeniion sandye inserted
efers }o those parts of t,h?@vi ral genone that are

INfptiedl dppAMCdpaarticyamietgdhemenome vé agassiragirus, most

oA PRI RS SR BY Sy OB IR eG4 SEer
calsBettBeol 86§ brboteF BP deeiNaiPe anerddiachiyAinBaiBhe PIrBSént
it is within the scope of the present invention that

inyendienm pnay fioinsesisskinte thegeponis ot Mwibimamelogous
bt ont U VEs S BB B ebid BPSRSleRtSoiabaBissive cel
lir%tsd&@%ts CeP OF%MK%(@EEK@S??@ gl ﬁ]ééielb 25 QUrKa8es the

nbryo Fi broblasts ( e pronoter according

expoesdienprassaite onveanpromotery obdetisativé thenepf essoralige e the
that, i s already Eart of the vector, genone of

.g. th
Prigelit SNty ERRKeRPYDAGleglide sﬁw%e%%%e&i&n%mw@&ws to the

et OF 1IPLA VERBIR: B UL 5L SRR Doty Bmoter o
dephemeiceth@eedbdtodihgQotthe greeseninveAYiBAtis 89 beSnserted. The

i nserted upstream of the gene in the vector, the o
cels g esisiferiest by \éh aingl indthied néasied sielle dramgologeus recombination

oo B Biles b getore Pt BaeRal RUSHTPoAEGthiebo Tt is also
PRSI Ry ERIARRC AT I R OREN R0, M RBE e i
intohigeexipicessd asllof Aghinctecosnbbinatiencmaurein etk bylld. Hhe

rompter naturally controlling the expression of

reepiyeaapt MY ds sSheh Seisded HYrMarkeds RN ipfhawyicsrart. The
coR¥ATR o BE rA4GRuAOH IV REAUEAG S stricted to this particular method.

Instead, any suitable method known to the person skilled in the art may be

used to this end.

The expression cassette or the promoter according to the present invention
may be introduced into any suitable part of the vector, in particular into a viral
genome. In case of vaccinia viruses the insertion may be made into non-
essential parts of the viral genome or into an intergenic region of the viral
genome. The term “intergenic region” refers preferably to those parts of the
viral genome located between two adjacent genes that do not comprise coding

sequences. If the vector is MVA the insertion may also be made into a
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or parts thereof nmay be replaced by the coding

sequence, which is to be expressed. n the resulting
w@ewsns4484 sai d codi ng sequence i s control | ed PYT/BP2004/012125

pronoter according to the pregent invention, nanmely by

the pronoter sequence according to SEQ D NO 1 and SEQ

j el L, thl
R S AP BRI AP LA b8, T e ety
ocEUF ﬁ% ldegahodisientrefdhs tb RMEBE ipRRtsCOMGRY Vigaltdunoves tiwyt are
accoraing t o t he present 1 nvention as vacclne or

detaiedcuitbriespacbio heygaeeale efdihe tansiniawenis caperiagassstrain.

o 5 P BLTEoAD oL ERIPBol T, SO 5481
sitkB8nRhe inj VBALd %éehorﬂ\f%taﬂggvﬁwff\/ﬁ/%g@ﬂ@w%, Qirfdaet is within the

person SKki Int art t he vaccl neor
scpparofebeutriesaht dompoisnt thah tharxbesssiom cassete thaybe freserted

ani mal or human body. n case of. DNA and pl asm d .
anywesedntthe e sen@measere as ik nPessiple ipebtain recombinants

i st _ e . f th _ cal
tnBEE% 1 SEReL DL EFD R eh 1R HBSE B LRI BuNbESysterm, such
asCIM¥ReM LRIy b ity | At QCEE @drhni stered to the ani mal

or human body according to the know edge of the person

skilled in the art, e.g. by ntra venous, intra
muscul a i ntra,nasa intra dermatl or supcuta
¢ i

ThadhiQTet aR PR ITIFS Ha7 PAEYSITISV G oRanQRBE MSHH OVPggss 2
oA S e kg rﬁr@'o‘f%ﬂe bekay: e-.%.eth@%riﬁﬁg%ﬁ‘ Mﬁ' Sol#]ceh a gene

conposition O € vaccCl ne mhy ener y I nc

may beos gepbahaméenbtoallyacrepf g eirangéoomappr fedign gene that
carriers, additives, antibiotics, preservatives,

hasdjlieasty Heeiinseried iafihs vestapi In fase Gaseadr P emate
b g R B R R SRE T B BAREL St p A SRt the

vetfsy, BReVBIREssiAl dfihichliy 8@ coretbiaa® by thetgronthter. A MVA

emul si fying agents, pH buffering substances, or the .
vetidrecoByirtaibg @ncapriessionaras seytiel actior glingiaéne piesant invention

gL zed e eeul oo suchae frote e boluapSea oo, e
| i ' ids,. am ' P e
A, R IS LA SRS SR st

copies| et eyttheadroeasiee $iat i cxily esntvaltiopriee,exphesdiiNAof anyone of
expressi on cassette or vector according to the prg_sent
saichepen mading TRanes.cUnes, Ry way sisxaa!eae Adnacodingssequence

orsﬁjé:rr‘gs %ﬁe?eeocfonqggl%aen}epw&é By the coding sequence, which is to be
expressed. In the resulting construct said coding sequence is controlled by a
promoter according to the present invention, namely by the promoter
sequence according to SEQ ID NO: 1 and SEQ ID NO: 7. These expression

cassettes are also within the scope of the present invention.

According to a further embodiment the invention concerns the vector
according to the present invention as vaccine or medicament. In more general
term the invention relates to a vaccine or pharmaceutical composition
comprising an expression cassette, a DNA or a vector according to the present

invention. Methods are known to the person skilled in the art how the vaccine
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converted i nto a physiologically acceptable form For

vaccinia viruses, in particular MVA this can be done
whamensasd t he experience in the preparation of PODERIODUG12125

vacci nes used for vaccinati onj;agai nst smal | pox (as

descri bed by Stickl, H e aI [1974] Dt sch. ned.

F
orElirac B A e33Rl AR LEELA LY b
bodgt mitad @ bfilNARow p[las@ml \Te!dtSrs ﬂWé)DMPI\lav@ﬂ tbéivécﬁbr d=or simply
t he preparation of vaccine shots, e.g.

bepaadmirms‘f@re@if by helecieandithareciorn ss2 4iéa b\’f@:ﬁtﬁg stgh faiser vaccinia

rese |nve ed in
il SEE R st S v AR Rkasef T Be ts adaipistar tine
anRear QPﬁL@ﬂQan@ SRRl IR i RrBMIGHROM the PERLA'AMe in the
a gl ass anpoule.” Alter ively, the vaccine shots can
arbee.griodintd \Bnetsepmira ehueealer dintrangasd!, tritea deruml ior a
g lation. This fornula | on can congﬂal n add| tional
subARFANepeLs 3ClEHNiST ki Wyitherdgiallsron sifgamougitydivirats

adlﬁﬁaﬁé%&rﬁr?%(?#aﬁy&w rolidone or other additives

such ‘as an s or inert gas, stabi izers or

reconmbi nant proteins (e.g. human serum al bum n)

suitable for in vivo adm nistration. A typical virus
Theaphatinmargutiephapatpasitisniarableevdasing neayz geaeralgnclude one or

m B R B0 6o CaghtYS g o8 APrarrd s rig St djfives,
an%b%t‘r’ésﬁb%s@rh%ﬁ@@o?(ﬂﬁ%éﬁﬁ%ﬂL?éﬂt% dﬂ?:l?%‘ﬂ%%l@%%epé"m addition

ass anpoule is en seal ed and can
to iherpedn*huetemeetxp#@saod casertieermpescbu laect)nilngdmd]hal present
nont hs, However, as |ong as no need ?gésﬁ%the anpoul
I

mve@twbr%acbraé%lﬁ%rm syutzﬁtan@ﬁﬁ&a@t g ¥ nesg s@er% thanol,

{ h t
we}f r| eaﬁ%nnﬁ&%@rﬂéa#l—gbhﬁgﬂlﬁgj §L?cgstt8n8%s cfl}eihe likg, Suitable
caﬁﬂle@far@ty;gi@t%WSaS@é Usilbﬁqy nisteberiabd ¥mvricales such as proteins,
physi ol ogi cal saline or Tris buffer, and adm nistered

pomaﬁéhagm%r@cdalao;ucwcrdécapiygglycrolbc aeydparadyer s amino acids,
i.nt ranascul alr or anlﬂyj (ﬁ)t her g th of ﬁd n| stration know
a”?'BOt eI Sk PP WF Y SaiPi (988EPEa HiTe Ofd
adm ni stration, the dose and the nunber of
adm ni strations can be optim zed by those skilled in
Fot hiee @ré paratioknoiwrharenaeeutidhlusomaosidiatisng vacanes, the DNA,
rel at ed embodi nent the invention relates to a net hod
EXPLASSHIN CASSAGLE Pr BeSOAAGEA AINE TN EN AR $IANIABY Vil IN

natERAPSE rbBombih¥hPPaccinia virus such as recombinant MVA is
converted into a physiologically acceptable form. For vaccinia viruses, in
particular MVA this can be done based on the experience in the preparation
of poxvirus vaccines used for vaccination ‘agains’c smallpox (as described by
Stickl, H. et al. [1974] Dtsch. med. Wschr. 99, 2386-2392). For example, the
purified virus is stored at —80°C with a titre of 5x108 TCIDso/ml formulated
in about LOmMM Tris, 140 mM NaCl pH 7.4. For the preparation of vaccine

shots, e.g., 101-109 particles of the recombinant virus according to the
present invention are lyophilized in phosphate-buffered saline (PBS) in the -
presence of 2% peptone and 1% human albumin in an ampoule, preferably a

glass ampoule. Alternatively, the vaccine shots can be produced by stepwise
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ani mal body including a human conprising adm ni stering

t he expression cassette, the DNA the vector, the
w@b@sosaeut i cal conposition or the vacci ne accPCHEPIPOL/@12125

the present invention to the gninmal or human to be

treated. f the vaccine is a vaccinia virus, in

articul ar i cal vaccine at. for  human :
ireBgrstbLag o5 uts Bos forsrBfaidlen B or LB Aon pgrge

r a 7

R B s R ?%?ﬁavﬁﬁéﬂtﬁ%ﬁ?rpoﬂ%%’r PO eetase or
pofyvihglpyaaslidend sr athecadditharst suaAas iamtpxidarcisl @rinert gas,

reconbi nant MVA-BN and its derivyatives that the virus
stahilizpes eééawmb!ﬁanh@r%%@% (R@riHiNaER SET\OM. 2HRIRIN) Sytable for

in vgéfegcaﬁw?@ b{%& cﬁir/\ ml whgl\g%ﬁ%hhﬁgdor\’r‘ﬁﬁfa?\dﬁ LiMable for

fre@@éldr@ﬁmgf%%mﬁﬂﬂey\‘l@ mm Tad-Butfeet p40anM NeCl, 18.9 g/l Dextran
conposition or the vaccine cog§r|5|n said vector is

(MA4560G0 er2D00), 45 gv{_i sacrosmd).d@ieng/ I Blsamicradidegono
po%q?féﬁ% 58 Bmg{}\er X ]E?Ir 5 l % efr{{fgéfzfg\éfadﬁn?ﬂ%% %fﬂengsealed and
can §5©8 r‘e‘&o r?@r € é?RP%ér‘?xgtérﬁﬁéﬁl’t?Fé B %eve-FQPmonths

I nven er concerns a net or I ntroducing a

Howashigrg aseqngmnbmabcaematsgﬂw esipowdenprstsiewptdferably at
i ntroduction of the vector, the expression cassette or

terpparpilEDelOverdi g to the present invention into the
target cell f the vector is a vaccinia virus, in
particul ar MVA such as MVA-BN t he target ceII my b e

FoR v@%lcinatrb%rqhew@y Yihé %ﬁoprﬁn@@ﬂeeort tife frepkéchiel pusduct can be
as CEFor BHK cells or acell that can be infected by

disawAyedun Q.4 twhOdh nolhef anm aqs:edce§oﬂ1@‘mom,epraf@@atéy (vw:@h,
I I's for K IWA- nt| on

Phy3iqIRgICA SAiFBsoR B3 BHTHo & EoICB BATCRE L e ptatdacaly or
Iocﬁ%g} gid W%f%ni‘@réﬁnﬁ%’ﬂ?ué&ﬂgg o?%g' &fh%?tﬁa% d?fac?mmlstratlon

cel a vi'rus vector accor

knpnesehite ishkviead peactifiohbavilEte modaef adfnmmtatmn oh‘hetdjmse and
i nfected host cell under sujtable condltlons

the UI4RBRT PSlaCAETSHRTIONS GabPaaRSIMERE BY tapss éhW@HtmoWe artin

he pe and/or protein and/or viruses produced by
a @}?\Q{Rﬂgébg‘?é f it is intended to produce, i.e.

Th@rﬁolacfcbraheg Yo %%I%@%mmmn& RRePRESEANGN irolaess t®a method
he cell has to be a cell in which the virus is able

fort affee’phgcalreferébty inating anvinos s oginapegsnansgedn aiang
suit Ide cel Ia are CEFor
animal y Including a hiiman comprising administering the expression
cassette, the DNA, the vector, the pharmaceutical composition or the
vaccine according to the present invention to the animal or human to be
treated. If the vaccine is a vaccinia virus, in particular MVA a typical vaccine
shot for humans comprises at least 102, preferably at least 10%, more
preferably at least 10%, even more preferably 107 or 108 TCIDsgo (tissue

culture infectious dose) of the virus.

If the vaccine is a recombinant MVA, in particular recombinant MVA-BN and
its derivatives that the virus may be used for prime-boost administration.

Thus, the invention further relates to a method, wherein the vector is MVA,
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BHK cells. f it is intended to produce a
pepti de/ protein encoded by the virus vector according
wWo 20505a8pr esent i nvention the cell may be anyPCBEP2004/012125
that can be infected by the vijus vector and that
all ows the expression of the virus encoded

It bR 5 B 1S S ahHr ke el Grl] BEcteP f the
cHAPBERR NS tth. Vdcansd 86k AisiAE g ekt khadhistered to an

expression cassette, the DNA or the plasmd vector
ardoealy gialgdiog Bheupraesienneédiieatdodnin flodrapeeticaly effective
infectjon of the cell with. a vaccinia vijfus. The
AMAHER B AhbETt 19BPHIALOT G AHTVAE SPiaEpn oLaRd e é second
: ind £ .epnconprises the, 1 isolation
mggg%gtorgﬁf?%ﬁﬁéﬁﬁ%f(’r%lé{elgge )ti de and/ or protein and/or
viruses produced by said host cell. The step of

infecting the cells with a vaccinia virus may be _made‘
Theefroweatien dnftber cescetrp adnethem ettt ot Gngitneo@ieg sequence

S PR e 6L L SO 2408 Ao
Cats%le‘iﬂtéeoPE)?StﬁQt[?NﬂVaf‘d@dreﬂwc? th B Pk@%rﬁrinb@ﬁtibﬁ\(% tHtarget cell.

relates to cells infected wth e virus vector
If dloe vediogid a vateipnesan, inmeahicutar. MSHostwciDas AV ptBerihe target

o8 HET D BRSSO R e
4205 PSSR IS 5 P RAT e OF0ccs o

repRizatiet snahnadall hebsset hyinbyn BBAS fior MYA-B&N)ext i nction
at 415 n after an enzymatic reaction, which causes the

devel opnent of yellow col our. Zex = negative control
AN AR SS SR e For SRRl PR broten
g g R
adddsdang ituithe pesedéteventiad folidiveelchy yhdyguhtbadion ogthe infected
ok b e BB RRGR S EH TYRI PPN S e Slation
and/or enrichment of the peptide and/or protein and/or viruses produced by
said host cell. If it is intended to produce, i.e. amplify the virus according to
the present invention the cell has to be a cell in which the virus is able to
replicate. For vaccinia viruses, in particular MVA suitable cells are CEF or
BHK cells. If it is intended to produce a peptide/protein encoded by the
virus vector according to the present invention the cell may be any cell that
can be infected by the virus vector and that allows the expression of the

virus encoded proteins/peptides.

The invention further relates to a method for producing a peptide, protein
and/or virus comprising the transfection of a cell with the expression
cassette, the DNA or the plasmid vector according to the present invention,
followed by the infection of the cell with a vaccinia virus. The infected host

cell is cultivated under suitable conditions. A further step comprises the
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negative control (MVA-BN infected cells). For that
enzymati c reaction, sanples without AraC (early+l ate)
wexpsessason had to be incubated for 5 hours, tPET/BPE04/012125
with AraC (early expression) had to be incubated over
night in order to obtain a color reaction. Figure 3:
i iBRt j r :
T R P R R A e ¢ P g B BT P viruses
prdeuappropsaidt o] edhiTse s ef irddctomitise thsvath 3 vaccinia

were extracte nd the GUS activity wasdeterm ned
Vi RN PGS TR eGP GTo R e Lo B AR b BATSIEHER A cels.

an enzymatic reaction, which causes the devel opnent of

yel l ow col our. Control = negative control (MA-BN
Tihefieetetlongliider rexaeBlescelRecdmbramag soanmiee( DNA,
will further illustrate the present invention. t wll

el apslion gadee e cudvapion apeestingdki thieeaeisant heveatiorn. Hat
the provided ex ie i,n no wa be interprete

o TR ey SRRl ates R s BladTet Mg g Tis vector

ad&&M) VY | i e, present invention to this
exanpﬁg?[g)tr{érﬁgéns%ﬁgqueﬁgrl]'ysi s of pronoters to
express codi ng sequences in the MVA-BN genone 1.1 Aim
ﬁf &Ee experinment: t was the aimof this analysis to

Shge |els§r&’rt5?ﬁ)9é|“§,efhgﬂr%€re suitabl e to express coding
sequences in the MVA genone, preferably coding
sequences that are heterologous t o the natural MWA

Figanene: GE®aetiaityyafter ekPFeééiéﬁ'Hyi @itie¥ent PPoRTotERS ©

genes 1 n a Si ngl € insertlon site’it 1s advant ageous to

Cale veerief infectedpwdhoyiyrsBhoané x paresfscted withtthe simaipeiate
uce the risk of reconbination

[ d t
P'g\%gﬁfdé- Q\Xfﬁrrcfﬁéé&%e estflts Wareiexigaertad anddhe @ Stardivity was

o o h L -

e PR ORc Drtey TR T o B RR R A £ DT s o0

e moasiabicl idaetion, expchssaudee ther ¢ \@nogeres of peabiesblblr. Zex =
reconbi nant MVA-BN in variabl e anounts, dependi ng on

negrlive centiah (MVA-EN priestedeellput ati ve promoters were
isolated i total. These putative pronoter sequences
were cloned in a plasm d backbone (pBSKS+). n order to
anal yse their potential activity, the pronoters were
fused to the GUS (E

Figure 2: GUS activity after early and early/late expression

Cells were infected with MVA-BN and transfected with the appropriate
plasmids. After 24 hours cells were extracted and the GUS activity was
determined indirectly by measuring the extinction at 415 nm after an
enzymatic reaction, which causes the development of yellow colour. Zex =
negative control (MVA-BN infected cells). For that enzymatic reaction,
samples without AraC (early+late) expression had to be incubated for 5
hours, the one with AraC (early expression) had to be incubated over night in

order to obtain a color reaction.

Figure 3: GUS activity after expression by different promoters
Cells were infected with MVA-BN and transfected with the appropriate
plasmids. After 24 hours the celis were extracted and the GUS activity was
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coli b-QG ucuronidase ) reporter gene. BHK (baby
hanmst er kidney) cells were infected with MVA-BN and

wo e@nssast ed with the plasm ds containi ng the PUL/BP1004012125

pronoters fused to the GUS genggy f the pronoter was
functional, GUS was expressed and coul d be quantified

enzV: r ,
T R PR ML TR Mo PRUPEEY QL34 Seran
pnoyrowéc reaplioh, andciPsawges thasiyetapreel®t ahgelbnalaps®d. Control
in parallel. By neasurenment of the GQUS expression the
putegative ?ﬁ@ﬁ@?@“g%@wén&ﬁt@@r@cﬂlsd-n activity, strength
and early/late expression. The early/late expression
was checked by adding AraC (Arabinosid Cytosine) to
EXxempies ure nedia. The pronoters, which are shown to
be functional, nanely the Ps, p7.5, 7.5L and ATI
pronoter which were known in the prior art as well as

he_newly identified pronoter sequences that are _ .

i o A '['Hér%b@;sr@%%tréw Hunpresiergrinygidion. It wil

( ' r n
B dba sl Pke araePnrored bf e AR hE R
exarnptE(epint nWMAag onsy bedhserpretdViy ﬁM)ac}/ tha? | Matterthalapplicability
Cell's: BHK cells Virus: MVA-BN standard crude stock
¢f7the teciomplagy proviore: by B GUssqTsnpention & thisagmple(s).
pBNX71 (pBl uescript + Vaccinia virus pr7.5 +GUJS)
pBNX73 (pBi uescript + Cowpox virus ATl pronoter + GUS)

B g T _
Op14 15 M0E6 o o o O U g e fifhes in e
VIVA-Bds gehpme- WA B2R pronoter + GUS) pBN63

(pBl uescript + MVA B3R pronoter + GJS) pBN60
pBl uescri pt +-MVA A30R pronoter + GQUS) pBN82

( ‘

LR el a’ 7L o omot et (SEQ D NO. 5. +
@GUS) PBNX49 (pBluescript + MVA A42R pronoter (SEQ D
l’cN(\z}aslzheJraim of this analysis to identify promoters that are suitable to
express coding sequences in the MVA genome, preferably coding sequences
that are heterologous to the natural MVA genome. Especially for the
insertion of two or more genes in a single insertion site it is advantageous to
use different promoters for expression of the single genes in order to reduce
the risk of recombination events, which could result in deletion of one of the
foreign genes. Furthermore it is desirable to have promoters of different
strength in order to have the possibility to express the foreign genes inserted
in recombinant MVA-BN in variable amounts, depending on the strength of
the promotor. 11 putative promoters were isolated in total. These putative
promoter sequences were cloned in a plasmid backbone (pBSKS+). In order
to analyse their potential activity, the promoters were fused to the GUS (E.
coli B-Glucuronidase ) reporter gene. BHK (baby hamster kidney) cells were
infected with MVA-BN and transfected with the plasmids containing the
putative promoters fused to the GUS gene. If the promoter was functional,

GUS was expressed and could be quantified by an enzymatic reaction of
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GQUS) pBNX69 (pBluescript + WA | 2R pronoter (SEQ D NO
4)+ @QUS) PBNX72 (pBluescript + MVA K5L pronoter +

WORIBFPBMXB3 (pBl uescri pt + MVA F6R pronot er ( SECI/PP2N0»¥/012125

3) + GJUS) pBNX84 (pBluescriptzot MVA BI9R pronoter (SEQ
DNO 6 + GUS) pBNX85 (pBluescript + MVA J6R pronoter
GUSE )ark ini
(BCRTANEL PR ARSI ED g LR g
vn(u(B bc«n“nBFRED swZ.5189d PESvé@ hsedBidlkUGhamd aak$ysaaidin parallel. By
fers: Lysisbuffer (PBS + 0,1 % Triton + 1 M
mﬁ?é%‘%@@ﬂ? RhitBe {4y expaessien §ha putative momgie@ewe@)screened

oréH@ﬁWt?tcgiire%ﬁ %N%'(S%;Wg’%%éﬁr%%?liofgﬁ)T]j%E)eL%\AWfo{e Expression was

cl”(e%k@mhm@aad yhel A3al§ifr@@>?€ﬂ‘®y%31n§%ﬁ6&he@lltu%e&a The
9754) 1.3 ods eedl ng of 105 BHK

pr\@ém@T%éewétudp@retShammm:bedunc’@amh, oamely dhedld, ©f.5a7.5L and

wel | ate and mai ntained jn 0%-CS, ove [
AT BB BLEL EnBT W K Aact: iy oh anerees 1aha ras Rely
°o

O ana Y ncubat Sq-raae 1 nefury BB e pession
coatsdlakeihe MVENORECS | A2WaB IS ITAL, rRER, dQRIGSE phefdrabily can be

t he. mnuf acturers protocol 2 ng pl asnid were dil uted
useql Iirtherexesson o tosean senems) recantkinagd M YA senstructs
(récr%vg‘ ﬁghancer solution the solution was m xed and

i ncu ?e “for 5 mn. at roomtenperature. Then 10 ni

Ef f ectene reagent was added, suspension was m xed and

i ncubated for 10 mn. at roomtenperature. The
1.2 Material

Cells: BHK cells
Virus: MVA-BN standard crude stock (7.5 x 107 TCIDsp)
DNA: pAB-GUS (Ps promoter + GUS)

PBNX71 (pBluescript + Vaccinia virus pr7.5 +GUS)
PBNX73 (pBluescript + Cowpox virus ATl promoter + GUS)
PBN81 (pBluescript + modified H5R promoter + GUS1)
PBN61 (pBluescript + MVA B1R promoter + GUS)

pPBNG62 (pBluescript + MVA B2R promoter + GUS)

PBN63 (pBluescript + MVA B3R promoter + GUS)

pBN6O (pBluescript + MVA A30R promoter + GUS)

pPBN82 (pBluescript + Vaccinia virus 7.5 L promoter + GUS)
pPBN83 (pBluescript + MVA C7L promoter (SEQ ID NO: 5 +
GUS)

PBNX49 (pBluescript + MVA A42R promoter (SEQ ID NO: 1) +
GUS)

PBNX69 (pBluescript + MVA 12R promoter (SEQ ID NO: 4)+
GUS)

PBNX72 (pBluescript + MVA K5L promoter + GUS)
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Vi rus-suspension was renoved fromthe cells and 1.6 ni
DMVEM 10%-CS were added. 0.6 nl DMEM 10%-CS wer e added

wo eooslei4BNA Ef f ect enem xture and dropped on t heCT/EP1084/012125
while rotating the culture plate. Cells were then
i ncubated 7, 24 or 48 hours dependent on the anal ysis.

For the a I f

added to P? rred|<g§“%%|rr|r%g ?W ;FI@cﬁ?ﬁﬁrZﬂnrgB G’g@@?l’%% 3+
(40 nmg/ m ]G,U%}arvestl ng of the cells Mediumwas renoved
fromcells and 0.5 of Lysis buffer was added. After
shaki ng 19BMX34 éPBF@I‘SSC(EmtI‘S M 895t papegten(IHe IDyNOs6 +
buffer, t ferred to a 1.5 mM reaction tube and
vortexed ously. Lysed cells were centrifuged for

1 mn. at f t t
transferred@@\?égga ??E%h%\sféz;[ ﬁm\gAg?grwﬁéﬁ@E% NO 2) *
use. Detefad$)ati on of GUS activity 10 m of cell

extract (= protein out of 2 x 104 cells) was added to
1n prevvarrred substrate solution (37 C) and incubated

TR ctiol Ml he o) on ERESEA Y E R Ry Bl OBRb e P o0

were n p ‘aced on i ce 1 nmedi and st op

MealidtheinSues|caxdeed: DMENEQGIb@@tBRJLI‘D ®lth4 0%, RO Gibco BRL)
determ ned and equated with the GUS activity as

Chsinipetsi and fless: beysisbnfr BB&nt 1 Ghakrétdmt+al MiMeaaotease

i %g .. The substrate solution was used as reference

ng‘ Ign)cell extract of MVA-BN infected cells was used

A,aasg Og@ﬁév@a§oﬂbr@|l76]84 Experinments and Results
Experitent 1: Determ na?tlon of function of putative

G piSoswib &ira té-dm Vhg- Nitrsphemylebé tae(t)-gilitumrade) 8igmahCah No.

i@ galn a putative MVA pronoter or a

N} Dchar act eri zed pronoter fused to the GUS gene,

SEFL SRR Pany S e b P et el Yl S nerat. No- A

9@&55 were harvested after 48 hours, |ysed and GUS
activity was determ ned. This experi ment was perfornmed
in order to determ ne, which pronoters are functional.

lg,h&‘rgsalts are shown in Fig. 1. The negative control
CeNGHHOASE L om MVA-BN i nfected cell's) clearly showed no
@QUS activity (Zex; extinction 0.001). The
wel | -characterized strong synthetic Ps pronoter was

Seddivy ¢f eclbe very efficient (Ps; extinction 0.87) as

there
5 x 1O5eBHK cells were seeded per transfection reaction in a well of a 6-well-
plate and maintained in DMEM/109%FCS over night at 37°C and 5% CO..

Infection/transfectionCells were infected with MVA-BN (moi 0.1) in 0.5 ml
DMEM/10% FCS per well and incubated for 1 h at room temperature on a

shaker. Transfection was performed as described in the manufacturers
protocol. 2 pyg plasmid were diluted in buffer EB (100 pl total volume). After
addition of 3.2 pl enhancer solution the solution was mixed and incubated
for 5 min. at room temperature. Then 10 ul Effectene reagent was added,
suspension was mixed and incubated for 10 min. at room temperature. The
virus-suspension was removed from the cells and 1.6 ml DMEM/10%FCS
were added. 0.6 ml DMEM/109%FCS were added to the DNA Effectene
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was a high amount of GUS detectable after 48 hours of
expression. The also well-known naturally occurring

WO/2@6i0m484 vi rus pr7.5 pronoter did show al so aPCUEP®04/012125
high activity (p7.5; extinctign 0.41). Also the late
portion of pr7.5 (7.5L; extlnction 0. 25) shows a

t
mBIERE SRR ABS s e DR (TR RSPl were
theh ihetiebeed gerzel,sOrb;LSMé%@Njéﬁéﬂder%n e halyis! Ghor ther
the putative pronoter regions of the MVA-BN genone, it

anﬁe\ysgmfvearﬂwmtemmegmz Ar@a wastadsiechtar)e nEgRUNBdUring
tlnctlaﬁo 06% é xtlnctlon 0. 055), F6R (F®6;
INBEH HEAPBRraN S8 lon| exti nction 0.130) and J6R
(J6; extinction 0.290) are functional pronoters. The
pronoters, which cI early showed t o be active
Hémextstimet ofothe>clls05) in the first prelimnary
experiment, were characterized in np [

det aj |
Megigarvasremmyeddipey celtsmand 0. brat af:Lﬁiﬁthaf}%‘eénww added. After

R B PR G BT A LT St

a Pt ter Fredfti AXRIRSSh@Vorfeedt d}Pq_%fsedt d8ICREFS centrifuged
infected with MVABN and trans ecte wth the

foedr rrHSpeh&Qﬁ)grqﬁlmﬂdD \Aﬁweecleacabaegwt\amt wasrtansiareed to a
i nhi bits which is an essenti al
fr%ﬁ“"e?’@dlﬂ rgg"r%tt‘%g pa E%ﬁ -essi on of genes during

the WA repl ication cycle. n parallel the sane
experinment was perfornmed w thout addition of AraC.
Détrfrathatioanst G8nsftadtyed cel ls were harvested after 24
hours and the GUS activity was deglerm ned in
1Q i |@If .ceeﬁt@traqtg rzr@ﬁtm@u%/ ﬁEZa«/éQa@éll&waﬁmd&d 1 mlpre-

WA R ity Y Flieh &aE ) BRI b uR LA 57 GBS R

cctb8RM s deia6pad! Saﬁﬁ)’le@'vder@rtﬁﬁﬁtpﬂééecﬁ bhdce2mrhedRitely and 0.4
colums). The strength of the newly identified

mpstopsehsgiomwisdddedhgl saiEztissiion at#15 pr (ve3)detepaired and

echiab i 85 Ch Al Bererne oW Al e e (05 and 2.0 are
ln'%‘ﬁ%ﬁ%hé’etﬂ? 5 Bgtr%’fé’gﬁﬁ%r A g%klrsg%é’ﬁﬁi%t«{feecé(ﬁ&% cell

I ncu |on w

exitrdtooft FIVIARBS! ieXgrtessiadis, waesigktisas megative control.
expression-|level of GUS conparable to that of the
negative control (Zex). Al though the C7L pronoter

L APEGRL = ek Severel ot sttt

Experiment 1: Determination of function of putative promoters

For the first experiment all plasmids, which contain a putative MVA promoter
or a well-characterized promoter fused to the GUS gene, were analysed.
Cells were infected with MVA-BN (moi 0.1) and transfected with the
corresponding plasmid: Cells were harvested after 48 hours, lysed and GUS
activity was determined. This experiment was performed in order to

determine, which promoters are functional. The results are shown in Fig. 1.
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role during early expression. The pronoters A42R, |2R

and F6R clearly show a very efficient early
wexpsesason. As for the determnation of the eBCT/EP2004/012125

expression the sanples had t gsbe i ncubated over night

in order to get a detectable color reaction. These
Tﬁ@%‘ég‘éfrv%??)@%c%l Zgéﬁ%gf’?@?ﬁ I\H\?A Wﬂ%&;@%cgg {:‘l%ar!%/ showed no
GUBeycionty (Xed; eexitimechioat @ DFIOr The hvali- @haﬂ'étﬁeﬁ&@dﬁtﬁdﬁ@g synthetic

whi ch did show early expression were anal ysed again
P%Ptr@moiehM’Ssshﬁw@igrt@s%@rdrﬁfﬁﬁl@ﬂt Kesy esbmct@oraﬂr Y) 24 there

B By R S Sh RS LR BRI i Seseion. Tre i

wélil ﬂ«fn%WhaﬁJr'éﬁg)%d&u?ﬂHEWé&rrﬂQt\ﬁMéegrﬁ%d Fﬁbtéerh@r\ﬁe C(ﬁ/v also

now a spectrum of diffé&rent pronoters avai
a shithe rdrghfantenty expbessiiontipatd.éihsAldepgerdand pontibhef pr7.5

(7851 BRapeTon Tha8) shavect 6leBtyrertiblp AchNEber B oW pox AT)
pr%rn‘??@recfléaég %ﬁovx’egﬁt ﬁg Ve Zy aﬁgﬁ%@t&%{e&n@be%r%? A 51‘ 1Io|?<§ ign

ear expr SI on orel

geg%?)eby MW EN ¢ amt:adyiti ridteo rs0 A% &S Fenahe PUTATNE pfr@fn(ﬁér kr¥gions
expression), the promoters B9 J6R or C/7L are

Ofrﬁh@f MVALBYN geraimeEikawps shrwn maér%ae (Af-2exiination 0.48), BOR

(B AR G, DAl Ral AR, s ¢ Sdatign 0-208),

lzmérszr(ﬂheﬂbﬁfd Y39 2 atrePJ@R‘(g%eckmﬁi r@f%%@faﬂ@ﬂﬁ?otrdhal

genone rder to
prionagtrezat sTHanfmmbtdarfse veaok orarposieowdditbi mmattive (extinction >

nts were carried out. Shorter fragnents of SEQ
0.85%cn the 41781 RER UM BANLeRRETFePERYarfCR3Gceer ized 4n more etail

(EQF@?]%&,JPQ%WHG (pBSKS+). n total 6 putative nininal

onot érs re tested. n order to analyse their
potentlal activity, the pronoters were fused to the

GUS reporter gene BHK cells were infect ed wi th MVA- BN
i RIEsd NE

Trﬁ%éﬁ%‘é Frr% %W%h{gd@ t@%ﬁpgﬁsﬁgﬁ%@he %{fv\&ée chargcterrzed
orPEHETR Rt fo rWS G E86IBRd FBP R8T bk Me SETENER 08 with MVA.

BN and transfected with the corresponding plasmid were incubated with

AraC. AraC inhibits the DNA replication, which is an essential prerequisite
for the late expression of genes during the MVA replication cycle. In parallel
the same experiment was performed without addition of AraC. Infected and
transfected cells were harvested after 24 hours and the GUS activity was

determined in triplicate. Fig. 2 shows the average extinction of each sample.

After incubation without AraC (-AraC) for 24 hours, the total GUS expression
(early+late) is clearly detectable for all promoters (Fig. 2: right columns).
The strength of the newly identified promoters in declining succession is:
12R (12) > A42R (A42) > F6R (F6) > J6R (J6) > BOR (B9) = C7L (C7).
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expression (see exanple 1). As positive control and as

reference the wellcharacterized Vaccinia virus |late
w@e@snsass Ps was fused to GUS and anal ysed i n Pp&r/apioe4/012125

The m ninal pronoter el ements,of about 0 bp can be

used for the expression of forelgn genes in

TH@@E%P?%F%MQgE@g%O%I na I on éw’)aﬂ%]%nﬂ%ﬁ‘l’vgaqn the late
ex@@gyﬁaﬁ%mrﬂﬁglm@hﬁa tgiisadf (VA hbenadlshtidronedH Xr&C @mﬂﬁaC)

r onot er Material and Method f not i ndicated
wfanchenwmés tatie expresdian sresuditsniot doexpassin-evek LS 2

d t th
coaRB A R a0ob Ph R Es B RPALL (280 NEHpGRr R &7 bngromoter
; h
ARFRH L o B LAREP TR R s SIS OBRA DI ] pBtAnt
rote dunmlg garekeresseguences to the GUS gene: SEQ D NO.

7 ("A42 short ate" ) TCTT ATTAAAAAACATATATAATAAATAAAC
SEQ D NO 8 ("J6R short

T o G e A A R R M & By e 60
exPréQﬂoﬂoAé 16O thé Betdrmination of the ear_ll_y ex ress;on the samples had
at e") ATTGTTAAATAAATAATGGATAGTATAAATSEQ D NO "I 2R

todimincubatey’ b)VAGﬂWAAAdWEGWWdA eszczboormhqm These

2R sho | at e ||| (JIllATTA

reltE OBk CRITPBFR Ehs VR HEaion W1 TS N8 B Bk sty (Fie.

.cl n n
25 uﬂ%??odn‘%%‘*%s?*h%%{'ﬂ’i@@f}é‘ﬁ?&?ﬁ%ﬁﬁﬁﬁ?gﬁ‘@% SPgRrooters,
wlaghl disesHawmebirlgredpreysioh vdre @mlyswegmmamt 7|d1s<mmst@‘r

el enents the BHK cells were infected with WA-B
expregsian@nd Hissresstlsoatipt R%h@ﬂ@&%@l&%@ﬂfg%@%ﬁﬁtﬁ ot
Sh§§H>S were harvested after 24 hours, |lysed and GUS

vity was determned (Fig. 3). The negati ve control

(extract from WA-BN infected cells) clearly showed no

@US activity (control; average extinction 0.00167).
1.51Gonelukiarhar act er i zed

It was clearly show.n, that promoters of different strength could be obtained
and that there is now a spectrum of different promoters available, which
show different expression patterns dependent on the incubation period and
on the possibility of MVA-BN to replicate. If early + late expression is
preferred, promoters A42R, |12R and FGR are preferably used. If the early
expression should be avoided (e.g. for foreign genes, which contain the stop
signal TTTTTNT for early expression), the promoters BOR, JER or C7L are
preferably used.

Example 2: Analysis of minimal promoter elements derived from SEQ ID
NO:1to 4

In example 1 several sequences have been identified that are particularly

suitable to express foreign genes in the MVA genome. In order to check
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strong synthetic s pronoter was shown to be very

efficient (Ps; average extinction 2.05267) as there
wowsas4asgh anount of GUS detectable after 24 POIEB2004/012125

expression. For the putativezpronoter mnimal pronoter

el enents of the MVA-BN genone, it was shown that all

t . . .
W R ROy RN L SO SamE b e A g fond Biptriments
wdraret riedadutp Shrovtar sagmenos af SEII D WE i enal waidnisardted by
ronoter elements were isolated. Two are suitable for

PGhangedreed dad pl&swﬁﬁaqk@qn@r{pﬁsﬁ@thdﬂtﬁoéak63p.utative
j j 933: F6 X o
o S S b7 st oa R PREbs Rl PR oty

th@xpoertbrNwete diEdetenhe RYSSpédRERBRET BHI@EEHs were infected
average extinction: 0.09833; |2R short |ate: average

withkM\eBNoand. iBaasfegtRl wiitdr thd plesmideercageirérgithetpudative
SRR on ST H1% AL SOy TaRaL BT & e US
exﬁ?ésfs%r??ﬁe ?)Utﬁﬂ% 'E)é{iﬁgtgr ete Ql:tae{e%%da&q a.tc‘?i@gtplg?ﬁ §rkRgth of

Oow a spectrum o erent pronoters aval I'a

expegdsyorexsueesshioplé $) pAsHestad cémeonhnd Bl raie@mekehe well-
F6R short early or |2R short early are preferabl

chagsderiredheaqciie ks EdsimsRMaepsr was ddsehdo &ﬂﬁgwnd

g REA BT At hee BaBYRLAGTm S farrrings W 250 B can be

UsBA REEBSE BRYPreddIn BF b ridRdn BEAED ST RBRM % KSR shidttucts
|ate, | 2R short | ate, R short | ate and A42R short

(relc\A-&1\¢) wirdisforrtabk yriskseih@mol ogard tecodibagaitr befwden the

ref erence nunber 54 PCT International pl j cati onNo
hONESECiAT RERS SRECAFY R POER HhEads cpemRoaanss Riegoter.

Rul e 13Zw) A. The indicati ons nadebelow relate to the
m croorgansnrefeired to nthe description on page .line

2. BV BNl f "M tegFDEPOSI T Furt her deposits are
identified on an additional sheet Naneof depositary

institution Health Laboratory Services Centre for
It rﬁ%[%pllnB?cdat%ﬂdccgt%%'r?vl(s%g%e&mFé greiglrsca?nd methods used in example 2
correspond to the methods in example 1. PCR was made according to

standard techniques.
2.2 Experiments and Results

Fusion of promoters to GUS gene by PCR
The PCR reactions resulted in the fusion of the following minimal promoter

sequences to the GUS gene:

SEQ ID NO: 7 (“A42 short late”)TCTTATTAAAAAACATATATAATAAATAACA
SEQ ID NO: 8 (“J6R short late”)GATAAAAATTTAAAGTGTAAATATAACTAT
SEQ ID NO: 9 (“F6R short early)
AGAGTGTAGTATCATAGATAACTCTCTTCTATAAAAT

SEQ ID NO: 10 (“F6R short late”)ATTGTTAAATAAATAATGGATAGTATAAAT
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Addi ess of depositary institution (including postal

code and country) Porton Down Salisbury, SP4 QIG
wopiosesh4Bi ngdom Dat e of deposit Accessi onNunmbePCT/EP2084/§12125

27, 1994 9401 2707 C. ADDI TI GNAL | NDI CATI ONS (| eave

bl ank f not applicable) This information s continued

SEP1BINANGh! (P5RlsBPeEL il HALRREE A RE A PE T TABRERA R AA

es’to suc |on S 'possible”and to th

SEXTBMNOt hat(“12R shbegritey) AD'ETWA$$WDCAGWAWWTA@@CRWAAAT
the designated State, it is requested that a sanple of
t he deposited m croorgani sm be nmade avail abl e only by

h f
AT U (e S tarm B P SR TR aneniUS ehrendeicorongdgn,
pEEKS RYrRy g@q&gﬁ@eour( Pat ent Rul es 995, Schedul e 2,
Par agraph 3; Australian Regulation 3 25(3); Dani sh

Del?atremmaldxmbf Senttiansf 22 podaidd B)inandl geneotrsy
g1 r VISI on% is mutandis faor. any other
In @& B BN l@naBBSP@lmereg ASTATESECR MRITOpler elements

kAT O AR08 (L I8 ARG BRSeB feBeck with e

cotM¥RGAT| |4draRy eCéllPwarp hiapdddied aflee 2N HOCHAS | l9§§d and GUS
|isted below will be submtted to the Internatl onal

acBuigavag éﬁé@rﬂ(\lﬁpéa@ﬁvgtﬁ)& genei al natwe o 'the

indi c t A

TG tecCinll (AR P AREE! Wi aten e ey slsacad Fagved no
TIc t

G S BRSSO el
stie@y Rathadic(Rubyort@92) waplshoant te b@l/eaygefﬁélsnf (s average

reference number BN 54 PCT International applicationNo
exfiRgH AT, OREREL /21 NIGro WA P Ll A s CROCROAN giactaite after 24

{
nofL 81 S8k, TS LEL G EBS RGP SR80 S e
of YK AN NAoRREOBWE F5tid e thae RO D FE RasIfoitdeity, figFdehort
an additional sheetP Nane of depositary institution
lateCIEE sharbpady, R Isbott latie oA4 28I shothlatarassd J6R short late are

functional promoters.

In total six functional minimal promoter elements were isolated. Two are
suitable for the weaker early transcription (I12R short early: average
extinction 0.06933; F6R short early: average extinction 0.189) and four are
suitable for late expression of different levels (F6R short late: average
extinction: 0.09833; 12R short late: average extinction 0.391; J6R short late:
average extinction: 0.80167 and A42R short late: average extinction 2.07).

2.3 Conclusion

It was clearly shown, that promoters of different strength could be isolated
and that there is now a spectrum of different promoters available. If early
expression is preferred, the minimal promoter F6R short early or I2R short
early are preferably used. If the late expression is preferred and early

expression should be avoided (e.g. for foreign genes, which contain the stop



Address of depositary institution (including postal

code and country) Centre for Applied M crobiology &
wRe@sasabd Sal i sbury Wltshire SP4 QJIG United Kp@y@PR2o04/012125

Date of deposit AccessionNunber Decenber 7, 2000

00120707 C. ADDI Tl ONAL | NDI CATI ONS (| eave bl ankf not

.appl+ Thi.s ,i,nf or pat.| ' N
S 11 ona deeerk BBt pRue b e iR clenenis o
shobi e SEHD SABHI Bfe SIPRSHOP! RitaRAd A4 LResH eae drRadreferably
Is legally perm ssable under the | aw of the designated
usBdate, it is requested that a sanple of the deposited
m croorgani sm be nmade avail able only by the issue
thereof to an i ndependent expert, in accordance with
the relevant patent legislation. E.g., EPC Rule 28
(4); UK Patent Rules 1995, Schedule 2, Paragraph 3,
Austral ian Regul ation 3.25(3); Danish Patents Act
Sections 22 and 33(3) and generally simlar provisions
mutatis nmutandis for any other designated State; D
DESI GNATED STATES FOR WHI CH | NDI CATI ONS ARE MADE (i f
the indications are notfoi all designated States) E.
SEPARATE FURNI SHI NG OF | NDI CATI ONS(| eave bl ank f not
appl i cable) The indications listed below w Il be
submtted to the International Bureau |ater (specify
the e eialnatwe "tin indications eg, "Accession Nunbe
of Deposit") This sheet was |leceived with the
i nternational application This sheet was receivedby
the International Bureauon Authorized officer
Aut hori zed officer Form PCT/ RO 134 (July
1992) Applicant's 01 agent's file reference nunber BN
54 PCT International applicationNo | NDI CATI ONS RELATI NG
TO ADEPCS D M i OORGANI SM - (PCTRul e 137,s) The
i ndi cati ons made bel owelate to the m croorgani sm
refeired o nthe description on page AX. line B
| DENTEFI CATI ONOCFDEPCSI T Furt her deposits are
identified on an additional sheet | | Nane of
depositary institution
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weowsos434 Centre for Applied M crobiol ogy & ReBERER1004/012125
Sal [ sbury Wltshire SP4 QJ@8United Ki ngdom Date of
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respect of all designated States to which such action

S possible and to the extent that t s legally

per m ssabl evpiaseonNs ReELABENGab AnrposigsDd gick@skGnadne, t S
requested that a sanple of the deposited m croorgani sm
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% 4eOth o the International Bureau | atei (specify

hbEcLRGeT Cal nat weof the indicationesg "Accession
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i nternational application This sheet was receivedby
i | _Bureau on Authorized officer

Lt he | nternationa :
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—nucleotide sequence of any

vaohe of

ln (aspert b allassigraen sess tofwhbm@crsa:qamesmalb&caﬁ@b ddel’éger{t Datatiy|Qjam
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wherein the pronoters are active as vaccinia virus

pronoters and/or active in vaccinia virus infected
w@eios®54484 Pronoter according to claimi1, wherPCHEP1@4/012125

subsequence is selected fr@Mmthe group conprising SEQ

ID 7 to 12 3  FExpression cassette conprising.a

Avpligtadpereiileac cor d|BNg4 POT anyoneJﬂ*Ei‘l‘aﬁ"éﬁlaﬁlThf’fﬁ""‘T’ or 2 and a

IEfereC(m Mg SEQUENTE,  WIEr el m the—expression of the toding
sequence is controlled by said pronoter and wherein
the expression cassette is not an expressi on cassette
that nat %:B QGG ZTing 1) ngn{cna #é&&%ﬂ' a
Vi rus. pression casse e accor aim 3,
wher ei n the codi ng sequebteuLesdss for therapeutlc
proteins or peptides, antigens, antigenic epitopes,
anti sense RNAor ribozynes. 5. DNA conprising the

A. TR LOADh:R0c 806 Q@i NGridoBreBiy aieu i m-ehapi®d to 2 or the
oneagpres& omrassette ag:ordnog to anyone of.  clains 3

CLOr CONpristig the |

N O i
» TUBRE GRORSE 1 10 2 or the EYBIEESTEHGELEETFRmI (]

Name 80G@HintGuidnGapyone of clains 3 and 4.7. Vector
accordi ng t GubainbiBstos&lcect@eed rom pl asm d vectors
and viral vectors. 8. Vector according to claim?7,

Addrewh Ede@bitary tnRi@utidal (hiolding pp@CLDInd dofiryA VAcCCi Nia virus. 9.
Centes hpilieiEObiSlbdN @ Rbselreic| @i M 8, wherein the vaccinia
Salispiry us is Modi fied Vaccinia virus Ankara (WA),
W'”Sgg@lpépé%l y strain MVA-BN deposited at the European
Uniteg§"PE i on of Cel | Cul tures (ECACC) under nunber
V00083008 or a derivative thereof, strain MVA 572

paeoftefp@S1 t ed at ECACC under nupheksiod8dDI2707 or strain
I\NA 575 ggsém)g,l?t mounder numaer V00120707ocato7E£ACC 10.

Ja-
vcur\.n aCTOT UlT Fo—t—o DI“U.I‘III \J, whereHr—tre IS4l Sizisiaca

C. ARRIZEPHHLANPICA THRY (rediads o/t irhs 1Tltlse}lfoznammstOHeucevewce@@#@ﬂf O

In respg§sfe tdee lgﬁa edo gte%esqgwhl h sucﬁn%grl\’] Ie OOSLIbIg to e extennh itis 'Ie all¥
permls DB RIub i P MEoUlol Yentd GOLND EeiCh (1 b BTt il dekodity L he
mncrdw&.@eme avaVBRIoAY byAGRdthdehf o@n G @b.meé) expsh afaebd?dahclae
with the @lgpinErateaidegisationngg. 1 HPCaRulp @R ¢); 0K PeleatiRaies 1995, Sche@uied, t he

ParagianhrSehusiraian Regylaliep é’ﬂ% Pfdﬁ’%*ﬁgfst’*cﬁeﬁﬁgﬁ@é“%ﬁ %endi ms 3

genera sxmllar prowswns mutatis mutandis for any other designated
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and 4 is inserted into a non-essential part of the
viral genome or into an intergenic region of the viral
w@ensnesd?2. Vector according to anyone of cl aP@BEB2004/012125
as vaccine or nedi canent. B38. Vaccine or
pharmaceutical conposition conprising an expression
ig;géﬁe’%fg’g efielilaccor di mg54tFQ:Tanyone lgpatioplgppfipgiondior o 4 3 DNA
accot wﬂg toctarmr5or—a—vector—accord ng—t—o—anyone
of clains 6 to 14. Vacci ne or pharnmaceuti cal
conposition according to claim 13, conprising at | east
L2 o D PhERHENSHEL biCch Bl bt dSRlo@lublig, Vi T us
vect or accor 0 anyone o ai ns acci ne
or pharnaceut i cal conposedt@nr @geording to claim 14,
wherein the virus vector is admnistered in
therapeutically effective anobunts in a first
A Tllglﬁ)cﬁ‘cbhol@ﬁuddaﬂox(relﬂertdtl[ﬂnfd@oréalﬂsﬁﬁelﬂalu&iﬁohn@ﬁdegcnpacrﬂd in a SeC‘Uﬁa——‘
dopcul at i oM 2 " boost i N@uel nowl at i on") 16. Use of an

ZEWWUI o g to of —crart [
B. ]EF, WC%[’I(BMD]&%O@BFI, di ng to claim 5Fu16}?rd66?31tsare Wét&“]fd@l;)anaddltlonalsheet D
NamB @ Gy RGO @pone of clains 6 to for the preparation
of a vacci nee@spesechiesdsmnten clituresMet hod for i ntroducing
a codi ng sequence into a target cell conprising the
Addiefd biragaitGyt ihs@ioD Fncraindpaet-f nGeer di Nng t o anyone of clains
Cer@etooAﬁbﬂedm;obalowm&sﬁéhon cassette accordi ng to anyone
Saligurycl ai n8 3 to or of a DNA according to claim5 into
Wilishiya SPhPdfet cell. 18. Method for producing a peptide,
U”'EF@P@P’H and/ or virus conprising infection of a host
cell with the virus vector according to anyone of
DateBfdabsiB 7 t 0 11, cul tivation Ofccelshauhaf ect ed host celT
under sumug@;lt@ mndl tions, apnd isolation c&ogkbm

i I bIIIICIIL L IIC MY LI ue a”d7 Of pl Bt el LI (J.IIUI Ot

C. M]}I’UggéL W@]&S (w blg1@f g aszejzgf I eThIls 1nf01]§glonlwértt1W6d@n@ 61‘211t10na1 sheet I:l

nr G ! eg e3 ICi Fl I | g ang (o} xt%rq {-Il 1§I|e
PRSI L P R R 100
micE6gaTseh ba @adie()avanyemy b9 fhe Gls@ theBeoBto tin @deéendérlge(pébf\lﬁ accordance

Wltfab@dp\dntmgtertt GQ@P‘@P % EGF RPIH 68 ), 5 fitent Rdest 189S, Behedwedt ng
g:rrleralry sm‘ﬁrgroi/ %IO uaégzmu ndl?-)Er any Oilh ?%g;g? (?gj 22ard33C) 3 a

Scel | under
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of the peptide and/or protein and/or viruses produced

by said host cell, wherein the step of infecting the
w@edos®s4a84 h a vaccinia virus may be made bef or BCDEP2004/012125

after the step of transfectdlon of the cells. 20. A

cell containing the pronoter according to anyone of
Cflains 1 to 2, the expression cassette according to

QHvane of clains 3 to 4, the DNA according to claim5b

or the virus vector according to anyone of clains 7

t021. Use of the pronoter according to anyone of

1.raimetet doon@ribiorg bheoerszigtiagsifennotleaticed s erequeteded from
wherei n the codi ng sequence is not the sequence which
the LraREPWOANPYiSINgked to the pronoter in a vaccinia

g it SEag e PFanhTeRd Mats: IE The step
(iPEubssQldndts b @STdeofcERast t@angerE GfNGEQAD: No. 1 to 6

anyone of clainms 3 to 4 into the vector genone. BNS4EP
anVApronot ers . ST25 SEQUENCE LI STI NG <110> Bavari an

et ertASas ST B BebBl R SRR B B ancor
b e e N L g

wivetdilrPtHe bro@iber Dbie 5213 abvditingsl virasopminaoters asid/or active
Ankara <400> 1 tctgcaatat tgttatcgta attggaaaaa

INvagewtia vya sgnigfedgsd!st t at gt gagt 60 attggattgt
atattttatt ttatatttta tattttgtag taagaataga atgctaatgt
120 caagtttatt ccaatagatg tcttattaaa aaacat at at

2. Flomaeleraccdrdifly to claim 1, wherein the subsequence is selected from
the group comprising SEQ ID: 7 to 12

3. Expression cassette comprising a promoter according to anyone of claims
1 or 2 and a coding sequence, wherein the expression of the coding
sequence is controlled by said promoter and wherein the expression cassette
is not an expression cassette that naturally occurs in the genome of a

vaccinia virus.

4. Expression cassette according to claim 3, wherein the coding sequence
codes for therapeutic proteins or peptides, antigens, antigenic}epitopes,

antisense RNA or ribozymes.

5. DNA comprising the promoter according to anyone of claims 1 to 2 or the

expression cassette according to anyone of claims 3 and 4.

6. Vector comprising the promoter according to anyone of claims 1 to 2 or

the expression cassette according to anyone of claims 3 and 4.



10

15

20

25

30

<210> 2 <211> 105 <212> DNA <213> Modified Vaccinia
Virus Ankara <400> 2 gat aaaaatt taaagtgtaa atataact at
WO 2005054849 tt gt aat aaa aagggaaatt 60 tgatt gt at BCT/EP2004/012125
ctttcggttc tttaaaagaa actga®ttga taaaa 105 <210> 3
<211> 136 <212> DNA <213> Modi fied vacci nia i rus

ra <400 ttt tc,tttctccaat, act att
7. N430F agaordng B B b G SR g AN PR and viral
ve@@t@aaat ag t aaaaat aat tatt agaat a agagt gt agt atcatagata
120 actctcttct ataaaa 136 <210> 4 <211> 98 <212> DNA
<213> Modifi ed vacci ni a rus Ankara <400> 4

tctataaa ggtagaccta atcgtctc ccatat, atttattttc
8 Q{gﬁqtpf af:@am%ogtt@cfdawa?adv %@ﬂ%gﬁ%aﬁa egtardgqt vaccinia virus.

ttacaaaa 98 <210> 5 <211> 160BNS4EP MVApronoters . ST2
<212> DNA <213> Modi f d Vacci ni a v rus Ankara <400>

9. W@ﬁbﬁé@@btdmg&@&ﬂatrﬁt& Wl@érteﬂﬁ al6d &a@@@ﬁ@mmgs Modified
cttattccat ata Ctt% ; gaatttata aactt at
pigire

Vel raaaamaAg ace %ﬁﬁ@raaaa%é‘é@t%l& epm!ted at the
European Coliection of Cell Cultures (ECACC) under number VO0OO83008 or
a derivative thereof, strain MVA 572 deposited at ECACC under number
VA94012707 or strain MVA 575 deposited under number V00120707 at
ECACC.

10. Vector according to claim 9, wherein the promoter according to anyone
of claims 1 to 2 or the expression cassette according to anyone of claims 3

and 4 is inserted in a naturally occurring deletion site of the MVA genome

11. Vector according to claim 9, wherein the promoter according to anyone
of claims 1 to 2 or the expression cassette according to anyone of claims 3
and 4 is inserted into a non-essential part of the viral genome or into an

intergenic region of the viral genome.
12. Vector according to anyone of claims 6 to 11 as vaccine or medicament.

13. Vaccine or pharmaceutical composition comprising an expression
cassette according to anyone of claims 3 to 4, a DNA according to claim 5 or

a vector according to anyone of claims 6 to 11.

14. Vaccine or pharmaceutical composition according to claim 13,
comprising at least 10% TCIDsq (tissue culture infectious dose) of the virus

vector according to anyone of claims 8to 11.
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ttactattaa cgccgtcggt attcgttcat ccattcagtt 160 <210>

6 <211> 156 <212> DNA <213> Modified vaccinia Virus
we\ndoans48400> 6 atttctcggt agcacat caa at gat gt tBCI/EP2004/012125

cacttttctt agcatgctta acttgdctaa 60 atattcataa

ctaattttta ttaatgatac aaaaacgaaa taaaactgca tattatacac

1 Lt a t : . 10> .
15 23R b BRI FEAR e R E b balcfigRg o 3 Wherein
théwkasa 48015 ddirghistéicrRim BRASpE G &d||petféadiaamauntd in a first
. <210> 8 <211> 30 <212> DNA <213> Modified Vaccinia '
inagulatonrKarimirgooocglag@rdhaadtin a secnyichiras athomgtvarsting
. 30,<2103> 9 <2U> 37 <212> DNA <213> Modi fi ed vaccinia
INQAYEEORnkar a <400> 9 agagt gt agt at cat agata act ctctt ct

at aaaat 37 <210> 10 <211> 30

16. Use of an expression cassette according to anyone of claims 3 to 4, of a
DNA according to claim 5 or of a vector according to anyone of claims 6 to

11 for the preparation of a vaccine or medicament.

17. Method for introducing a coding sequence into a target cell comprising
the introduction of a vector according to anyone of claims 6 to 11, of a
expression cassette according to anyone of claims 3 to 4 or of a DNA

according to claim 5 into the target cell.

18. Method for producing a peptide, protein and/or virus comprising
infection of a host cell with the virus vector according to anyone of claims 7
to 11, 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.

19. Method for producing a peptide, protein and/or virus comprising
transfection of cells with an expression cassette according to anyone of
claims 3 to 4, the DNA according to claim 5 or the plasmid vector according
to claim 7, infection of the cell with a vaccinia virus, 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,
wherein the step of infecting the cells with a vaccinia virus may be made

before or after the step of transfection of the cells.

20. A cell containing the promoter according to anyone of claims 1 to 2, the
expression cassette according to anyone of claims 3 to 4, the DNA according

to claim 5 or the virus vector according to anyone of claims 7 to 11.
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<212> DNA <213> Modified Vaccinia Virus Ankara <400>

10 attgttaaat aaataatgga tagtataaat 30 <210> 11 <211>
WQ70052323%4 DNA <213> Modi fi ed Vaccini a Virus AnREF/EP2004/012125

<400> 11 agtaaaaaat atgttaggtt tacaaaa 27BNS4EP MVA

promoters . ST25 <210> 12 <211> 31 <212> DNA <213>

Modi fi ed Vaccini a V rus Ankara <400> 12 atttattttc

agttttatta tacgcataaa t

21. Use of the promoter according to anyone of claims 1 to 2 for the
expression of a coding sequence, wherein the coding sequence is not the

sequence which is naturally linked to the promoter in a vaccinia virus.

22. Method for the production of a vector according to anyone of claims 6 to

11 comprising the step of inserting the expression cassette according to

anyone of claims 3 to 4 into the vector genome.



