
WO 2004/048582 PCT/EP2003/012610 Recombinant Poxvirus
comprising at least two cowpox ATI promoters  The
invention concerns recombinant poxviruses comprising
in the viral  5 genome at least two expression
cassettes, each comprising the cowpox ATI promoter or
a derivative thereof and a coding sequence, wherein
the  expression of the coding sequence is regulated by
said promoter or  derivative thereof. The virus may be
useful as a vaccine or as part of a  pharmaceutical
composition. 10 Background of the invention
Recombinant poxviruses are widely used to express
foreign antigens in  infected cells. Moreover,
recombinant poxviruses are currently tested as very
15 promising vaccines to induce an immune response
against foreign antigens expressed from the poxvirus
vector. Most popular are avipoxviruses on the  one
side and vaccinia viruses on 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 20 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. 25 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 3o 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 WO 2004/048582
PCT/EP2003/012610  2 the HIV-1 env gene and the HIV-1
gag-pol gene. For the expression of the  



proteins encoded by the different expression cassettes
different promoters  were used, namely the vaccinia
virus Dl promoter and the 40K promoter.  The
disadvantage of this strategy is that the activities
of the different 5 promoters are not identical
resulting in a different level of the proteins
expressed from the different expression cassettes. An
almost identical expression level could be obtained if
the promoters in  the different expression cassettes
in the poxvirus genome were identical.  1o However,
the disadvantage of this strategy is that there is a
risk that undesired recombination events may occur
between the  homologous/identical promoter sequences.
Indeed, it has been shown by  Howley et al. (Gene
(1996) 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;
however, recombination occurred between the
homologous promoter sequences resulting in a mixed
genomic population of  the recombinant poxvirus. Such
a mixed and undefined genomic population  that
reflects the instability 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. WO 2004/048582
PCT/EP2003/012610  3 Object of the invention It was
the object of the present invention to provide stable
recombinant  poxviruses harboring at least two
expression cassettes, preferably for genes  5 that are
not naturally part of the poxviral genome, wherein it
should be possible to produce the proteins encoded by
said at least two different  expression cassettes in
similar amounts. Detailed description of the invention
10 This object has been solved by the provision of
recombinant poxviruses  comprising in the viral genome
at least two expression cassettes, each  comprising
the cowpox ATI promoter or a derivative thereof and a
coding  sequence, wherein the expression of the coding
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 ATI promoter are
unexpectedly stably; it was  demonstrated that no
detectable recombination events occurred between 20
the homologous or even identical ATI 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 25 which the
expression of genes should be regulated by the ATI
promoter or  derivative thereof. Thus, the poxvirus
may be any virus of the subfamily of  Chordopoxvirinae
and Entomopoxvirinae (see Fields Virology 3rd edition,
Lippincott-Raven Publishers, Philadelphia, USA,
Chapter: 83 , ISBN 0-7817- 0253-4). Viruses from the
subfamily Chordopoxvirinae are particularly 30
preferred if the recombinant poxvirus is used to
express genes in  mammalian animals, including humans.
Particularly preferred genera WO 2004/048582
PCT/EP2003/012610  4 belonging to the subfamily
Chordopoxvirinae are Orthopoxviruses,  Parapoxviruses,
Avipoxviruses, Capripoxviruses, Leporipoxviruses and
Suipoxviruses. Most preferred are Orthopoxvi.ruses and
Avipoxviruses.  Examples for avipoxviruses are
canarypoxviruses and fowlpoxviruses. An 5 example for
an Orthopoxvirus is vaccinia virus. The vaccinia virus
strain that  may be used according to the present
invention may be any vaccinia virus  strain, such as
strains Copenhagen, Temple of Heaven, Wyeth, Western
Reserve, Elstree, NYCBH and so on. Particularly
preferred is Modified  Vaccinia Ankara (MVA). MVA has
been generated by 516 serial passages on 1o chicken
embryo fibroblasts of the Ankara strain of vaccinia
virus (CVA) (for  review see Mayr, A., et al.
Infection 3, 6-14 [1975]). As a consequence of these
long-term passages the resulting 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 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  immunize
against the human smallpox disease (Mayr etal., ZbI.
Bakt. Hyg. I,  Abt. Org. B 167, 375-390 [1987], Stickl
et al., Dtsch. 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
(ECACC), Salisbury (UK) with the deposition numbers
ECACC  V94012707 and ECACC V00120707, respectively and
MVA-BN with the  deposition number ECACC V00083008. 3o
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 WO 2004/048582 PCT/EP2003/012610  5
allowing to obtain MVA-BN or a derivative thereof are
disclosed in WO  02/42480. The content of this
application is included in the present  application by
reference. 5 In general terms it is preferred to use
viruses that are not harmful for the  animal including
a human, if the virus is used to vaccinate or to treat
the  animal including a human. For humans particularly
safe poxviruses are the  different vaccinia virus
strains, such as MVA and avipoxviruses such as
fowlpoxvirus and canarypoxvirus. 10 In order to
propagate poxviruses, eukaryotic cells are infected
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.  Such cells are known to the person
skilled in the art for every poxvirus 15 species. For
MVA an example for this type of cells are chicken
embryo  fibroblasts (CEF) and BHK cells (Drexler I.,
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 stationary
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 (MOI)  of 0,05 to 1 TCID50 and the
incubation preferably takes place 48 to 72 hours  at
37 C  2 C. 25 The sequence of the promoter of the
cowpox virus A-type inclusion protein  gene (ATI
promoter) is known to the person skilled in the art.
In this context  reference is made to the Genebank
entry accession number D00319. A  preferred ATI
promoter sequence is shown as SEQ ID.: No. 1 and is as
follows:  30 5' GTTTT GAATA AAATT TTTTT ATAAT AAAT 3'
WO 2004/048582 PCT/EP2003/012610  6 According to the
present invention it is possible to use the ATI
promoter as  specified in SEQ. ID.:No. 1 or to use a
derivative of the ATI promoter, which  may be a
subsequence of the sequence according to SEQ. ID.:No.
1. The term  "subsequence of the sequence according to
SEQ. ID.:No. 1" refers to shorter 5 fragments of the
sequence of SEQ. ID.:No. 1 that are still active as a
promoter, in particular as vaccinia virus late
promoter. A typical fragment of  the sequence of SEQ.
ID.:No. 1 has a length of at least 10 nucleotides,
more  preferably of at least 15 nucleotides, even more
preferably of at least 20  nucleotides, most
preferably of at least 25 nucleotides of the sequence
of 1o SEQ. ID.:No. 1. The subsequence preferably may
comprise nucleotides 25 to  29 of SEQ. ID.:No. 1, i.e.
the sequence 5'-TAAAT-3' located at the 3' end of
SEQ. ID.:No. 1. The subsequence may also comprise
nucleotides 22 to 29 of  SEQ. ID.:No. 1, i.e. the
sequence 5'-TAATAAAT-3' located at the 3' end of  SEQ.
ID.:No. 1. 15 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 translation. 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 long as the  promoter is still capable of directing
the expression of the coding sequence  25 located
downstream of the promoter. The derivative of the ATI
promoter can also be a sequence that has one or  more
nucleotide substitutions, deletions and/or insertions
with respect to the  sequence of SEQ ID.: No. 1 or
subsequences thereof, wherein said derivatives 3o 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 WO 2004/048582 PCT/EP2003/012610  7
substituted by different nucleotides. A sequence
having one or more  nucleotide insertions is a
sequence in which one or more nucleotides are
inserted at one or more locations of the sequence
according to SEQ ID.: No. 1.  A sequence having one or
more nucleotide deletions is a sequence in which 5 one
or more nucleotides of the sequence according to SEQ
ID.: No. 1 are  deleted at one or more locations. In
the derivatives of SEQ ID.: No. 1  deletions,
substitutions and insertions may be combined in one
sequence.  Preferably the derivative has a homology of
at least 40,70i more preferably of  at least 60070,
even more preferably of at least 800% most preferably
of at least 1o 90% when compared to the sequence of
SEQ ID.: No. I. According to the most  preferred
embodiment not more than 6 nucleotides, even more
preferably not  more than 3 nucleotides are
substituted, deleted and/or inserted in the  sequence
of SEQ ID: No. 1. In particular, it might be
preferable to keep nucleotides 25 to 29 of SEQ.  15
ID.:No. 1, i.e. the sequence 5'-TAAAT-3' in the
promoter to attain maximal  promoter activity. It
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 to the
above-defined sequences having one  20 or more
nucleotide substitutions, deletions and/or insertions
with respect to the sequence according to SEQ ID.: No.
1 or with respect to subsequences  thereof. A bundle
of prior art documents allows the person skilled in
the art to predict  25 which derivatives of SEQ ID.:
No. 1 still have the biological activity of being
active as a poxvirus virus promoter, in particular as
a vaccinia virus late  promoter. In this context
reference is made to Chakrarbarti et al.,
Biotechniques (1997) 23, 1094-1097 and Davison and
Moss, J. Mol. Biol.  (1989) 210, 771-784. Moreover,
whether a fragment is still active as a 30 poxvirus
promoter, in particular a vaccinia virus late promoter
can easily be  checked by a person skilled in the art.
In particular the sequence derivative  can be cloned
upstream of a reporter gene in a plasmid construct.
Said WO 2004/048582 PCT/EP2003/012610  8 construct may
be transfected into a eukaryotic cell or cell line,
such as CEF or  BHK cells that has been infected with
a poxvirus. The poxvirus used for  infection is
preferably a poxvirus from the same genus and even
more  preferably the same poxvirus than the poxvirus
in the genome of which the 5 promoter should be
inserted. The expression of the reporter gene is then
determined and compared to the expression of the
reporter gene controlled by  the promoter according to
SEQ ID.: No. 1. A derivative according to the  present
invention is preferably a derivative having a promoter
activity in said  test system of at least 10%,
preferably at least 30%, more preferably at least 10
50%, even more preferably at least 70%, most
preferably at 90% compared  to the activity of the
promoter sequence of SEQ ID.: No.1. Also those
derivatives of SEQ ID.: No.1 are within the scope of
the present invention that  have a higher promoter
activity than SEQ ID.: No. 1. 15 According to the
present invention the recombinant poxvirus 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
ID.: 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 ATI  promoters may have the sequence of SEQ
ID.: NO. 1 and one or more of the  ATI 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 ATI 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, WO 2004/048582
PCT/EP2003/012610  9 the viral genome may comprise
e.g. two, three, four, five, six or more ATI
promoters or derivatives thereof in the viral genome.
The ATI promoters or derivatives thereof are usually
part of expression  5 cassettes, each comprising a
cowpox ATI promoter or derivative thereof and a
coding sequence, the expression of which is regulated
by said promoters. The  coding sequences may be any
sequences the expression of which should be
controlled by the ATI promoter or derivative thereof.
1o According to one alternative at least one of the
ATI promoters in the poxviral  genome may be used to
express a gene that is already part of the poxviral
genome. Such a gene may be a gene that is naturally
part of the viral genome  or a foreign gene that has
already been inserted into the poxviral genome. In
these cases the ATI promoter is inserted upstream of
the gene in the poxviral  15 genome, the expression of
which is to be controlled by the ATI 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 cassettes comprising
an ATI promoter or 20 derivative thereof and a coding
sequence may be inserted into any suitable  location
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 30 genome of MVA, in which certain regions
are deleted with respect to the  genome of the
vaccinia virus strain Copenhagen. WO 2004/048582
PCT/EP2003/012610  10 As indicated above, the
insertion sites are not restricted to these preferred
insertion sites since it is within the scope of the
present invention that the  expression cassette may be
inserted anywhere in the viral genome as long as  it
is possible to obtain recombinants that can be
amplified and propagated in 5 at least one cell
culture system, such as Chicken Embryo Fibroblasts
(CEF  cells) in the case of MVA and other poxviruses
such as vaccinia viruses in  general and
avipoxviruses. The different expression cassettes/ATI
promoters or derivatives thereof may  1o be inserted
into different insertion sites in the poxviral genome.
For various reasons it might be preferable to insert
two or more expression  cassettes into the same
insertion site of the poxvirus genome. However, in
such a case it has to be excluded that homologous
recombination occurs 15 between the different
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 still 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  invention it is now possible
to insert two or more expression cassettes, each
comprising an ATI 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 WO 2004/048582 PCT/EP2003/012610  11
least with only rather short poxviral sequences
between the different  expression cassettes. The
methods necessary to construct recombinant poxvirus
are known to the  5 person skilled in the art. By way
of example, the expression cassette and/or  the ATI
promoter or derivative thereof may be inserted into
the poxviral  genome by homologous recombination. To
this end a nucleic acid is  transfected into a
permissive cell line, wherein the nucleic acid
comprises the  expression cassette and/or the ATI
promoter or derivative thereof flanked by 1o
nucleotide stretches that are homologous to the region
of the poxviral genome  in which the expression
cassette and/or the ATI promoter or derivative thereof
is to be inserted. For MVA permissive cells are CEF
cells and BHK cells. The  cells are infected with the
poxvirus and in the infected cells homologous
recombination occurs between the nucleic acid and the
viral genome. 15 Alternatively it is also possible to
first infect the cells with the poxvirus and  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 ATI promoter in the recombinant poxvirus may be
used to control the  expression of any coding
sequence(s). The coding sequence may preferably  code
for at least one antigenic epitope or antigen. In this
case the 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 3o epitope/antigen may by part of a
larger amino acid sequence such as a  polyepitope,
peptide or protein. Examples for such polyepitopes,
peptides or  proteins may be polyepitopes, peptides or
proteins derived from (i) viruses, WO 2004/048582
PCT/EP2003/012610  12 such as HIV, HTLV, Herpesvirus,
Denguevirus, Poliovirus, measles virus,  mumps virus,
rubella virus, Hepatitis viruses and so on, (ii)
bacteria, (iii)  fungi. 5 The proteins, peptides or
epitopes expressed from the different expression
cassettes may be derived from the same agent, such as
a virus, bacteria or  fungus. By way of example all
products expressed from the expression  cassettes may
be HIV proteins. If all products are derived from the
same  agent it is possible to induce a very broad
immune response against said 1o agent. Alternatively
it is also possible that the proteins, peptides or
epitopes  expressed from the different expression
cassettes are derived from different  agents. By way
of example, the products derived from the expression
cassettes in one poxviral genome are derived from
different viruses, such as  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 recombinant poxvirus according to the  present
invention may be useful as a 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 WO 2004/048582 PCT/EP2003/012610
13 such as proteins, polysaccharides, polylactic
acids, polyglycollic acids,  polymeric amino acids,
amino acid copolymers, lipid aggregates, or the like.
For the preparation of pharmaceutical compositions or
vaccines, the 5 recombinant poxvirus is converted into
a physiologically acceptable form.  This can be done
based on the experience in the preparation of poxvirus
vaccines used for vaccination against smallpox (as
described by Stickl, H. et  al. [1974] Dtsch. med.
Wschr. 99, 2386-2392). For example, if the poxvirus
is MVA the purified virus may be stored at -80C with a
titre of 5x108 to TCID50/ml formulated in about 10mM
Tris, 140 mM NaCI 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 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/l
Dextran (MW 36.000 - 40.000),  



45 g/l 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 4C and room
temperature for several months. However, as long as 25
no need exists the ampoule is stored preferably at
temperatures below  -20C. For vaccination or therapy
the Iyophilisate can be dissolved in 0.1 to 0.5 ml  of
an aqueous solution, preferably water, physiological
saline or Tris buffer,  3o and administered either
systemically or 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 WO
2004/048582 PCT/EP2003/012610  14 administrations can
be optimized by those skilled in the art in a known
manner. Thus, according to a related embodiment the
invention relates to a method  5 for affecting,
preferably inducing an immunological response in a
living  animal body including a human comprising
administering the virus, the  composition or the
vaccine according to the present invention to the
animal  or human to be treated. If the recombinant
poxvirus is a recombinant MVA a  vaccine shot
typically comprises at least 102, preferably at least
104, more 1o preferably at least 106, even more
preferably 108 to 109 TCID50 (tissue  culture
infectious dose) of the virus. The invention further
concerns a method for introducing at least two coding
sequences into target cells comprising the infection
of the target cells with  15 the virus according to
the present invention. The target cell may be a cell
in  which the virus is able to replicate or a cell
that can be infected by the recombinant virus, in
which the virus, however, does not replicate, such as
all types of human cells in the case of recombinant
MVA. 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 virus
according to the present invention, followed by the
cultivation of the infected  host cell under suitable
conditions, and further followed by the isolation 



and/or enrichment of the peptide and/or protein and/or
viruses produced by  25 said host cell. If it is
intended to produce, i.e. amplify the virus according
to  the present invention the cell has to be a cell in
which the virus is able to  replicate such as CEF or
BHK cells in the case of recombinant MVA. If it is
intended to produce a peptide/protein encoded by the
virus, preferably a  protein/peptide encoded by a
coding sequence, the expression of which is 30
controlled by the ATI 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. WO
2004/048582 PCT/EP2003/012610  15 The invention
further relates to cells infected with the virus
according to the  present invention. 5 Short
Description of the Figures Figure 1 and figure 2:
Schematic presentation of the recombination vectors
pBN7O (figure 1) and pBN71 (figure 2) 1o F1A137L =
Flank 1 of region of insertion; F2A137L = Flank 2 of
region of  insertion; F2rpt = repeat of flank2; prATI
= ATI promoter; pr7.5 = p7.5  promoter; GUS = GUS
coding region; NS1 = NS1 coding region; NPTII =
Neomycin resistance; IRES = internal ribosomal entry
site; EGFP = enhanced  green fluorescence protein
coding region; AmpR = Ampicillin resistance 15 gene.
Figure 3: RT-PCT assay to determine expression of the
NS1 gene in cells  infected with MVA-mBN3O (figure 3A)
or MVA-mBN31 (figure 3B). In all  cases in which a PCR
was made the primer were specific for the NS1 gene. 20
A) M: molecular weight marker; lane 1: assay with
plasmid pBN7O (positive  control); lane 2: assay
without added nucleic acids (negative control); lane
3:  PCR with RNA isolated from MVA-mBN3O infected BHK
cells without adding  reverse transcriptase; lane 4:
RT- PCR with RNA isolated from MVA-mBN3O  infected BHK
cells; lane 5: PCR with RNA isolated from MVA-BN
infected 25 BHK cells without adding reverse
transcriptase; lane 6: RT- PCR with RNA  isolated from
MVA-BN infected BHK cells. 



B) M: molecular weight marker; lane 1: RT-PCR with RNA
from cells infected  with mBN31; lane 2: RT-PCR with
RNA from cells infected with a different  recombinant
MVA comprising the NS1 gene in the genome; lane 3:
RT-PCR 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  RNA
from cells infected with a different recombinant MVA
comprising the  NS1 gene in the genome (no reverse
transcriptase added); lane 6: PCR with WO 2004/048582
PCT/EP2003/012610  16 RNA from MVA-BN infected cells
(no reverse transcriptase added); lane 7:  assay with
plasmid pBN71 (positive control); lane 8: assay
without added  nucleic acids (negative control); 5
Example  The following example will further illustrate
the present invention. It will be  well understood by
a person skilled in the art that the provided example
in  no way may be interpreted in a way that limits the
applicability of the 1o technology provided by the
present invention to this example.  Stable Insertion
of two foreign genes regulated by the Cowpox ATI
promoter in a single site of the MVA genome 15 The aim
of this example was to demonstrate that an insertion
of two foreign  genes both regulated 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 f3- 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 ATI 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 ATI promoter-GUS gene
expression cassette)  and pBN71 (ATI promoter-NS1 gene
expression cassette and p7.5 promoter- GUS gene
expression cassette) the expression cassettes were
flanked by WO 2004/048582 PCT/EP2003/012610  17
sequences homologous to the sequences in the MVA
genome in which the  expression cassette was to be
inserted. The homologous sequences direct  the
insertion of the expression cassettes into the
intergenic region (IGR) 136- 137 of the MVA genome.
CEF cells were infected with MVA-BN and 5 transfected
with pBN70 and pBN71, respectively. In the cells
homologous  recombination occurred between the MVA
genome and the recombination  plasmids resulting in
recombinant MVA genomes. The recombinants were
subjected to several rounds of plaque purification and
were passaged in CEF  cells (total number of passages
including plaque purifications: 20). The 1o
recombinants were tested for stability, expression of
inserted genes and  sequence of recombinant MVA
constructs containing two different set-ups of  the
two promoters. Analysis of the sequence, PCR and
functional tests  showed that the recombinant
fragments are inserted correctly and that the
insertions - even when the ATI 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 TCID50/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 DOTS
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 5 x 105 CEF cells were
seeded per transfection reaction in a well of a
6-well- plate and maintained in VP-SFM over night at
37C and 5% C02. The cells  were infected with MVA-BN
(moi 1.0) in 0.5 ml VP-SFM per well and 



WO 2004/048582 PCT/EP2003/012610  18 incubated for 1 h
at room temperature on a shaker. Transfection of
linearized pBN7O and 71 was performed as described in
the manufacturer  protocol (Qiagen). 5 The resulting
recombinant viruses were passaged several times under
selective conditions (G418, 300 pg/ml) and single
plaques were isolated,  amplified and analysed until
purified clones were generated. The analysed  virus
finally was passaged 20 times. Results:  10 1.
Construction of recombinant viruses Two recombinant
MVA expressing NS1- and GUS-sequences under control of
15 two different promoter combinations
(ATI-NS1/ATI-GUS or ATI-NS1/p7.5- GUS) were created.
These sequences together with the selection cassette
IRES/EGFP (internal ribosome entry site/ enhanced
green fluorescent  protein) were inserted in 136-137
IGR (intergenic region between ORF  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 175cm2 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-mBN3O and MVA-mBN31 infected BHK showed clearly
that a gene  inserted in the 136-137 IGR was
transcribed. WO 2004/048582 PCT/EP2003/012610  19 3.
PCR analysis of 136-137 IGR of MVA-mBN30 and MVA-mBN31
To exclude possible empty vector contaminations in the
IGR 136-137 site  



and to check whether the viral genome comprises
inserts of the expected  5 size a PCR analysis was
made. To this end primers were used that bind in the
regions flanking the insertion site. The expected PCR
bands for primers  binding in the flankl and 2 site
are (i) 3.4 kb for the recombinant MVA- mBN30, (ii)
3.5 kb for the recombinant MVA-mBN31 and (iii) 212 bp
for the  empty vector MVA-BN. Bands of the expected
size were found for MVA 1o mBN30 and MVA-mBN31,
indicating that the recombinants had the  expected
genome structure. No wild-type virus was found in any
of the  tested MVA-mBN30 or MVA-mBN31DNA preparations.
Further, the empty  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  GUS
were inserted without base pair changes in the IGR
136-137 site. For  NS1 in mBN30 also no changes in the
base pair sequence were found. In  mBN31 NS1 had four
point mutations in the base pair sequence (position
1315: C instead of G, position 1582: G instead of A,
position 1961: A 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.
Irrespective of  these minor sequence deviations it is
clear from the sequencing results that  both
recombinants, mBN31 and mBN30, comprise the entire NS1
sequences. Moreover, it can be concluded from the
sequencing data that the 3o NS1 gene is stably
comprised in the recombinant mBN30 that contains the
two ATI promoters. The experiments demonstrate the
stability of the WO 2004/048582 PCT/EP2003/012610  20
recombinant although two identical ATI promoter
sequences are included in  the viral genome. 5.
Analysis of the expression of the NS1 gene and the GUS
gene in  recombinants mBN30 and mBN31. 



5 The above described PCR and sequence data have
revealed that the NS1  gene and the GUS gene are
comprised in the genome of recombinants MVA- mBN30 and
31. To test whether these genes are expressed from the
viral  genome a RT-PCR of the NS1 region and a
functional test and a  quantification of the 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 NS1 gene inserted 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 isolated 15 from these cells and
was used for an RT-PCR assay. The results demonstrate
clearly that NS1 is expressed form both viruses in
infected BHK-cells.  Contamination by viral DNA could
be excluded since no PCR signal was  detected when the
reverse transcription step was omitted. The water
control  was negative and for the plasmid positive
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
activity 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 WO 2004/048582 PCT/EP2003/012610  21 mBN 30
0,968 0,224 0,022  mBN 31 0,414 0,089 0,012  BN 0,007
0,007 0,007  Table 1: Measurement of GUS activity in
MVA-mBN3O, MVA-mBN31 and  MVA-BN after 20 passages.
MVA-mBN30 and MVA-mBN31 were passaged  20 times in
total. Cells were infected with both recombinant
viruses and 5 harvested after 24 hours in lysis
buffer. GUS activity was measured  



according to methods known to the person skilled in
the art. Values of  activity were measured by
absorption at 415 nm. Values <0,05 and >2,0 are  out
of range. 1o Acceptance criteria: PCR Analysis of IGR
136-137 No bands should be observed in the lanes of
the negative controls, and only  a band of the
expected size should be observed in the positive
control. For  MVA-BN a 212 bp fragment is expected. 15
Sequencing and PCR of region 136-137 The PCR
amplification of the viral target DNA with the primers
should reveal  a single fragment of the expected
length. The assembling of the sequences  should result
in one contiguous sequence representing a
double-stranded  DNA fragment of the expected length.
Short single stranded stretches are 20 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. WO 2004/048582 PCT/EP2003/012610  22  RT-PCR
of NS1 No bands should be observed in the lanes of the
negative controls, and only  a band of the expected
size should be observed in the positive control. For
pBN71 a 909 bp fragment and for pBN70 a 907 bp
fragment is expected. 5 Conclusion: After 20 passages
under selective conditions, PCR analysis of the
136-137  IGR showed no empty vector contamination for
MVA-mBN31 (ATI-NS1/p7.5- GUS) or MVA-mBN30
(ATI-NS1/ATI-GUS). For MVA-mBN3O the PCR 1o revealed
that no homologous recombination occurred at the ATI
site. MVA- mBN30 and mBN31 were tested by (1) final
PCR to demonstrate that the  stock is free of empty
vector and that both genes are still inserted even
when  both are under the same promoter in the same IGR
site (for mBN3O), (2)  



sequencing of the region for demonstrating the
unchanged base sequence 15 and (3) functional
expression of GUS by a quantitative GUS assay and a
RT- PCR for NS1. The results of the study show that
the double insertion of two  different genes at the
same IGR under the control of the same promoter
result in no recombination event at the promoter site
even after high  passage number. Both inserted genes
were shown to be expressed. 20 WO 2004/048582
PCT/EP2003/012610  23 Applicant's or agent's file BN
52 PCT International applicationNo.  reference number
INDICATIONS RELATING TO A DEPOSITED MICROORGANISM
(PCT Rule 13bis) A. The indications made below relate
to the rnicroorganisrnreferredto in the description
onpage 4 ,line 18 B. IDENTIFICATIONOFDEPOSIT Further
deposits are identified on an additional sheet D
Nameofdepositaryinstitution ECACC European Collection
of Cell Cultures  Address of depositary institution
(including postal code and country)  Centre for
Applied Microbiology & Research Salisbury  Wiltshire
SP4 OJG  United Kingdom Date ofdeposit AccessionNumber
August 30, 2000 00083008 C. ADDITIONAL INDICATIONS
(leave blank if not applicable) This information is
continued on an additional sheet  In respect of all
designated States to which such action is possible and
to the extent that it is legally  permissable under
the law of the designated State, it is requested that
a sample of the deposited  microorganism be made
available only by the issue thereof to an independent
expert, in accordance  with the relevant patent
legislation, e.g., EPC Rule 28 (4); UK Patent Rules
1995, Schedule 2,  Paragraph 3; Australian Regulation
3.25(3); Danish Patents Act Sections 22 and 33(3) and
generally similar provisions mutatis mutandis for any
other designated State. 



D. DESIGNATED STATES FOR WHICH INDICATIONS AREMADE (if
the indications are not for all designated States)  E.
SEPARATE FURNISHING OF INDICATIONS
aeaveblankiftotapplicable) The indications listed
below will be submitted to the International Bureau
later (speck the general nature oft he indications
e.g., 'Acxssion  Number of Deposit') For receiving
Office use only For International Bureau use only
~Thissheet wasreceived with theinternational
application This sheet was received bythe
International Bureau on:  Authorized officer
Authorized officer L. Befit  Form PCT/RO/134 (July
1992) WO 2004/048582 PCT/EP2003/012610  24 411PPPP AY
eCaCC  European Collection  of Cell Cultures Centre
for Applied Microbiology and Research  European
Collection of Cell Cultures. This document certifies
that Virus (Deposit Ref. V00083008)' has been accepted
as a patent deposit,  in accordance with The Budapest
Treaty of 1977, with the European Collection of Cell
Cultures on 30TH August 2000  .DrPJPacker~~~ ~ ~ - ~
~ Quality Manager, ECACC  1 I ' [11 European
Collection of Cell Cultures, CAMR, Salisbury,
Wiltshire SP4 OJG UK. fmm~in~'y H:~u6 Tel: 44 (9) 1909
612512 Fax: 44 (0) 1980 611315 Email:
ecaco@camr.org.uk Web Site: ecacc.org.uk WO
2004/048582 PCT/EP2003/012610  25 Form BP/4 (first
page) Appendix 3  



Page 25 IV. CONDITIONS UNDER WHICH THE VIABILITY TEST
HAS BEEN PERFORMED  V00083008 - MVA-BN VIABILITY OF
MVA-BN WAS TESTED BY GROWING THE VIRUS ON BHK CELLS
AND CALCULATING THE TCD50.  V. INTERNATIONAL
DEPOSITARY AUTHORITY Name: Dr P J Packer ECACC CAMR
Signature(s) of person(s) having the power  to
represent the International Depositary  Address-.,
Porton Down Authority or of authorized official(s):
Salisbury Wiltshire  SP4 OJG Date: 4 Fill in if the
information has been requested and if the results of
the test were negative. WO 2004/048582
PCT/EP2003/012610  26 APPENDIX 3  Page 24 BUDAPEST
TREATY ON THE INTERNATIONAL  RECOGNITION OF THE
DEPOSIT OF MICROORGANISMS  FOR THE PURPOSES OF PATENT
PROCEDURE INTERNATIONAL FORM  TO BAVARIAN NORDIC
RESEARCH VIABILITY STATEMENT INSTITUTE GMBH Issued
pursant to Rule 10.2 by the  FRAUNHOFERSTRASSE 183
INTERNATIONAL DEPOSITARY AUTHORITY  D-82152
MARTINSRIED identified on the following page  GERMANY
NAME AND ADDRESS OF THE PARTY  WHOM THE VIABILITY OF
STATEMENT  TO L IS ISSUED I. DEPOSITOR II.
IDENTIFICATION OF THE MICROORGANISM  



Name: BAVARIAN NORDIC RESEARCH Accession number given
by the INSTITUTE GMBH INTERNATIONAL DEPOSITORY
AUTHORITY:  Address: FRAUNHOFERSTRASSE 18B V00083008
D-82152.MARTINSRIED Date of the deposit or of the
transfer:  GERMANY 30TH August 2000 It. VIABILITY
STATEMENT The viability of the microorganism
identified under II above was tested on 2. On that
date, the said microorganism was  3 viable X 3 no
longer viable 1 Indicate the date of the original
deposit or, where a new deposit or a transfer has been
made, the most relevant date (date of the new deposit
or date of the transfer). 2 In the cases referred to
in Rule 10.2 (a) (ii) and (iii), refer to the most
recent viability  test. 3 Mark with a cross the
applicable box. WO 2004/048582 PCT/EP2003/012610  27
APPENDIX 3 Page 14 BUDAPEST TREATY ON THE
INTERNATIONAL  RECOGNITION OF THE DEPOSIT OF
MICROORGANISMS  FOR THE PURPOSES OF PATENT PROCEDURE
TO INTERNATIONAL FORM  BAVARIAN NORDIC RESEARCH
'INSTITUTE GMBH  FRAUNHOFERSTRASSE 18B  D-82152
MARTINSRIED  GERMANY NAME AND ADDRESS  OF DEPOSITOR  L



1. IDENTIFICATION OF THE MICROORGANISM Identification
reference given by the Accession number given by the
DEPOSITOR: INTERNATIONAL DEPOSITARY AUTHORITY:  MVA-BN
V00063006  II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED
TAXONOMIC DESIGNATION The microorganism identified
under I above was accompanied by:  A scientific
description L. .! A proposed taxonomic designation
(Mark with a cross where applicable)  III. RECEIPT AND
ACCEPTANCE This International Depository Authority
accepts the microorganism identified under I above,
,^ rich was received by it on 30TH August 2000 (date
of the original deposit)' IV. RECEIPT OF REQUEST FOR
CONVERSION The microorganism identified under I above
was received by this International  Depository
Authority'on (date of the original deposit) and  A
request to convert the original deposit to a deposit
under the Budapest Treaty was received by it on (date
of receipt of request for conversion)  IV.
INTERNATIONAL DEPOSITORY AUTHORITY Name: Dr P J Packer
Signature(s) of person(s) having the power  to
represent the International Depository  Authority or
of authorized officials(s):  Address: ECACC CAME
Dorton Down Date: L  Salisbury SP4 OJG 1 Where Rule
6.4(d) applies, such date is the date on which the
status of international depositary  authority was
acquired Form BP/4 (sole page) 1991 WO 2004/048582
PCT/EP2003/012610  28 1uhe complete ell soir.ttidn
Certificate of Analysis  



Product Description MVA-BN Accession Number 00083005
Test Description: The Detection of Mycoplasma by
Isolation on Mycoplasma pig Serum Agar and
inMycoplasma Horse Serum Broth. SOP QC/MYCO/01/02
Acceptance Criterion/Specifcation: All positive
controls (M pneumontae & M. orale)  must show evidence
of mycoplasma by typical colony formation on agar
plates. Broths  are subcultured onto Mycoplasma Pig
Serum Agar where evidence ofmycoplasma by  typical
colony formation is evaluated. All negative control
agar plates must show no  ovidourc of microbial
growth. The criteria fora positive test result is
evidence of mycoplasma by typical colony  formation on
agar. A negative result will show no such evidence.
Test Number. 21487  Date: 27/11/00  Result: Positive
Control; Positiva  Negative Control: Negative  Test
Result: Negative  Overall Result: PASS Test
Description: Detection of Mycoplasma using a Vero
indicator cell line and Hoechst 33258  fluorescent
detection system. SOP QCIMYCO/O1105 Acceptance
Criterion/Specification: The Vero cells in the
negative control are clearly seen as  fluorescing
nuclei with no cytoplasmic fluorescence, Positive
control (M. arale) must  show evidence of mycop]asma
as fluorescing nuclei plus extra nuclear fluorescence
of  mycoplasma DNA, Positive test results appear as
extra nuclear fluorescence of mycoplasma DNA, Negative
results show no cytoplasmic fluorescence.  Test
Number; 21487 Date: 27111/00  Result: Positive
Control: Positive  Negative Control: Negative  



Test Result: Negative  Overall Result: PASS Authorised
by......... 1.Y.!: .................ECACC, Head of
Quality ......A.J.i?4&. Date  Page 1 of Z nuroaean
eotleczion of crli cultures EMPFANGEN 04-12-00 18;34
VON - AN -BAVARIAN NORDIC MART SEITE 02 WO 2004/048582
PCT/EP2003/012610  29 the complete Dill 1solution
Certificate of Analysis  Product Description MVA-Ell
Accession Number 00083008 Test Description: Detection
of bacteria and fungi by isolation on Tryptone Goya
Broth (TSB) and  in Fluid Thioglycollats Medium
(FTGM). SOP QC/BF/01/02 Acceptance
Criterion/Specification: All positive controls
(Bacillis subrilus, Closrridium  sporagenes and
Candida albicans) show evidence of microbial growth
(turbidity) and the negative  controls show no
evidence of microbial growth (clear). The criteria for
a positive test is turbidity in any of the test
broths. All broths should be clear for  negative test
result. Test Number: 21487  Date: 27111/00  Result:
Positive Control: Positive  Negative Control: Negative
Test Result: Negative  Overall Result: PASS Test
Description: Determination of TCID50 of eytopathic
Virus titration. (SOP ECACC/055) Cell  Acceptance
Criterion/Specification/Criteria: Negative controls
should show no sign of  Cytopathic effects- The Test
Sample is serially diluted into in 4 wells of
indicator cell lines for each dilution. Cytopathic
effects indicate that virus is  present. Virus titre
is calculated using the below equation where x is the
value  obtained from a standard TCIDso Table as a
result of the distribution of the wells  



displaying less than 4 positive wells per dilution,
and y is the value of the  highest dilution where all
4 wells are positive: TCID3o = 1 x 10''"  Y  Date:
01/12/00 Result: Indicator Cell Line: BHK21 (Clone 13)
Negative Control: NO CPL Test Sample: CPE
Distribution of less that 4 positive wells: 4, 4, 4,
3, 0  X. 1.25  Y: 10-3 TCIDS0 = 1 x 101 + 01.25  10  =
1 Os ~s Overall Result: Virus, Present  n o ertt teats
Authorised by......... ........................ECACC,
Head of Quality...... lrt? 1 .. Date  Page 2 of 2
rurnllear) eolleealor, of cell cultura6 WO 2004/048582
PCT/EP2003/012610  30 ecacc ECACC use only  European
Cdbdbo Accession No:  Of Cell Culures Depositors Code:
Patent Deposit Accession Form - Virus  DEPOSITOR
INFORMATION Name of Depositor/Company/lnstitute
Bavarian Nordic Research Institute GmbH  (M this will
be the now that appears on certification) ContactName
Dr. Paul,M. Hawley pT'n + n ESTri LTII Tej:j
Depositor Address _ 



Tel No ++49 89 8565 0030 FaxNo ++49 89 8565 1333
BIOHAZARD STATEMENT MUST BE ENCLOSED The deposit is
made in accordance with the terms of the Budapest
Treaty 1977. 1 agree to abide by the conditions and
regulations regarding  deposit of cell lines Co the
ECACC. Signature # . Data .2t7C?o  Address to which
invoice should be sent (if diPfcrcnt from above)
Accounts Department Bavarian Nordic Research Institute
GmhH  D-8 U52 Martinsried Germany VIRUS INFORMATION
Name infuit Modified VacciniaVVirus Ankara.,;
Abbreviated Name MVA-BN ldeatificatioa oo Atnpoulcs
L&r 0 t 015,00 Strain &d v 3 T 2 _~._ s p G r$ 2 T 8
S_  Normal Host None B T R H 8 9 4 IO  Virus Titre
Deposited l (c)9 `-'emu  VIRUS PROPAGATION Host cells
(first choice)  Alternative Host Cells Details of Host
Cell Growth (media, temperature, seeding density,
growth factors eta) Chicken Embryo Fibroblast Cultured
-in RPNI Media Supplemented with 10% FCS.  AT 37 5 2.
No Glow-th Factors Needed Details of V.aus Growth (eg
conttueney of host cells, co-cultivation, moi,
effects, time taken)  Infect CEF c 0,4 491-95Q~Cai!
VIRUS STORAGE Confluency; Infection Times on Average 3
days At 37C/5%C02  Material stored (og supernatant;
irrfictcd cola extract, viable infected cells etc)
Temperature and conditions ' Infected Cell Extract
At-80C  VmUS ASSAY Method (enclose if necessary) Does
not form Plaques It forms Foci of rP in 1' FE Nnnola;
yers Ti.tra  LITERATUREREFERENCES(ifaay) TCID50 Method
- Reference; Vol 35: Ingo Drexler et al 200 -1;9
ANYOTHERR1lLEVA.NTINFOR.'fATION Gene Therapy: Methods
and Protocol.s Ed. W. 



and U. Stein. Human Press Tmarrow'sHealth  Virus
Looses Viability At Low pH. Dilute Virus With Sterile
WW  1MM Tris-Hcl pH9 Buffer European Collection of
Cell Cultures, Centre for Applied Microbiology &
Research A  Salisbury, Wiltshire SP4 OJG, UK. ~,/
Tel: +$4 1980 612512 Fas,:n +4,11980 611315 L,Mait;
ecacc@camrorg.uk Wemite: www:camr:org.uk No.FS39E14 WO
2004/048582 PCT/EP2003/012610  31 ecacc ECACC use only
{,,., `b ` AcccssionNo O na Depositors Code: BIO AZAPD
STATEMENT  tTo be included with all deposits) Deposit
category Cell Culture ^ Plant Culture ^ Virus
Recombinant DNA ^ DNA Probe ^ $ac ^  Does the above
deposit represent an infectious, toxic or allergenic
hazard? Yes ^ No ^ If yes, please give details and any
associated hazard category (eg. ACDP category) and
faxto ECACC PRIORto shipment of cells.  Dots the above
deposit contain genetically manipulated material? Yes
^ No If yes, please enclose a general description and
answer the following: a. is the material DNA ^ RNA ^
b. is the material present in a host organism? Yes ^
No ^  c. is the genetic material. readily transferred
to environmental organisms? Yes ^ No ^  d. is the
genetic material likely to be expressed as protein?'
Yes ^ No ^  c. what is the category of this material
under ACGM regulations? it, i. containment level ii.
GMO type For any positive responses to questions b-d
please give details Please supply any further details
which would be relevant to assessing the safe handling
conditions for materials to be deposited at ECACC.
and Animals Signed Date 52G. 0,9. Qt x)  Print name
Dr. Petra Pielken 



Please note that deposits which are, or contain,
mrhnal pathogens require an import licence into
the.BC. Please allow 8 weeks/ar this pra  submit
infarnuuion requested byEC1CC for licence applications
as quickly as posslble. CM (' bday =,3(
t~f-TomorrEuropean Collection of Cell Cultures, Centre
for Applied Microbiology &; Research  Salisbury,
Wiltshire SPk 0JG, UK. Tek +41 1980 612512 Pax: +41
1980 611315 S.Maik eoacc@caw.org.uk Web Site:
W%W-C=No.FSaaats WO 2004/048582 PCT/EP2003/012610  32
Applicant's or agent's file BN 52 PCT
IntemationalapplicationNo.  reference number
INDICATIONS RELATING TO ADEPOSITED MICROORGANISM  (PCT
Rule 13bis) A. The indications made below relate tothe
microorganism referred to in the description  on page
4 line 23 B. IDENTIFICATIONOFDEPOSIT Further deposits
are identified on an additional sheet  Name
ofdepositaiyinstitution ECACC European Collection of
Cell Cultures  Address of depositary institution
(including postal code and country  Centre for Applied
Microbiology & Research Salisbury  Wiltshire SP4 OJG
United Kingdom Dateofdeposit AccessionNumber  December
7, 2000 00120707 C. ADDITIONAL INDICATIONS (leave
blank fnoi applicable) This information is continued
on an additional sheet  In respect of all designated
States to which such action is possible and to the
extent that it is legally  permissable under the law
of the designated State, it is requested that a sample
of the deposited  microorganism be made available only
by the issue thereof to an independent expert, in
accordance  with the relevant patent legislation,
e.g., EPC Rule 28 (4); UK Patent Rules 1995, Schedule
2,  Paragraph 3; Australian Regulation 3.25(3); Danish
Patents Act Sections 22 and 33(3) and generally
similar provisions mutatis mutandis for any other
designated State. 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE
(iftheindications arenotforalldesignatedStates)  E.
SEPARATE FURNISHING OF INDICATIONS
(leaveblankifnotapplicable) The indications listed
below will be submitted to the International Bureau
later (spec the general nature ofthe indications e.g.,
'Accession  Number of Deposit') For receiving Office
use only ForlnternationalBureauuse only L This sheet
was received with the international application This
sheet was receivedby the International Bureau on:
Authorized officer Authorized officer L.'8 melii  Form
PCT/RO/134 (July 1992) WO 2004/048582
PCT/EP2003/012610  33 ~ y'i.K' ttZ , t,.. B.tr ~a~~n.
1..,ji~t~ti~r Ti r4 Centre for Applied Microbiology
and Research  European Collection of Cell Cultures
This document certifies that Virus (Deposit Ref.
V00120707) has been accepted as a patent deposit,  in
accordance with The Budapest Treaty of 1977, with the
European Collection of Cell Cultures on 7T" December
2000  . . . . . . . . :. . j . . . . . . . . . . . . .
. . Dr P J Packer Quality Manager, ECACC European
Collection of Ce!! Cultures, CAMR, Salisbury.
WlItshire SP4 DJG UK_ Tel: 44 (011380 612512 Fax: 44
[01 19130 611315 Email: ecaec@camrorg.uk Web Site:
ecace.org-uk WO 2004/048582 PCT/EP2003/012610  34
APPENDIX 3  Page 14 BUDAPEST TREATY ON THE
INTERNATIONAL  RECOGNITION OF THE DEPOSIT OF
MICROORGANISMS  FOR THE PURPOSES OF PATENT PROCEDURE
TO 



INTERNATIONAL FORM  BAVARIAN NORDIC RESEARCH INSTITUTE
GMBH  FRAUNHOFERSTRASSE 18B  D-82152 MARTINSRIED
GERMANY NAME AND ADDRESS  L OF DEPOSITOR 1.
IDENTIFICATION OF THE MICROORGANISM Identification
reference given by the Accession number given by the
DEPOSITOR: INTERNATIONAL DEPOSITARY AUTHORITY:  I A
575 V00120707 II. SCIENTIFIC DESCRIPTION AND/OR
PROPOSED TAXONOMIC DESIGNATION  The microorganism
identified under I above was accompanied by:  X A
scientific description F-1 A proposed taxonomic
designation  (Mark with a cross where applicable)
III. RECEIPT AND ACCEPTANCE This International
Depository Authority accepts the microorganism
identified under I above,  Lch was received by it on
7m December 2000 (date of the original deposit)' IV.
RECEIPT OF REQUEST FOR CONVERSION The microorganism
identified under I above was received by this
International  Depository Authority on (date of the
original deposit) and  A request to convert the
original deposit to a deposit under the Budapest
Treaty was received by it on (date of receipt of
request for conversion)  IV. INTERNATIONAL DEPOSITORY
AUTHORITY Name: Dr P J Packer Signature(s) of
person(s) having the power  to represent the
International Depository  Authority or of-authorized
officials(s):  Address: ECACC CAMR '1s'  Porton Down
Date:  



Salisbury SP4 OJG I Where Rule 6.4(d) applies, such
date is the date on which the, status of international
,depositary  authority was acquired 'm BP/4 (sole
page) 1991 WO 2004/048582 PCT/EP2003/012610  35
APPENDIX 3  Page 24 BUDAPEST TREATY ON THE
INTERNATIONAL  RECOGNITION OF THE DEPOSIT OF
MICROORGANISMS  FOR THE PURPOSES OF PATENT PROCEDURE
INTERNATIONAL FORM  TO BAVARIAN NORDIC RESEARCH
VIABILITY STATEMENT INSTITUTE GMBH Issued pursant to
Rule 10.2 by the  FRAUNHOFERSTRASSE 18B INTERNATIONAL
DEPOSITARY AUTHORITY  D-82152 MARTINSRIED identified
on the following page  GERMANY NAME AND ADDRESS OF THE
PARTY  TO WHOM THE VIABILITY OF STATEMENT  L IS ISSUED
1. DEPOSITOR II. IDENTIFICATION OF THE MICROORGANISM
Name: BAVARIAN NORDIC RESEARCH INSTITUTE GMBH
Accession number given by the  INTERNATIONAL
DEPOSITORY AUTHORITY: Address: FRAUNHOFERSTRASSE 18B
00120707 D-82152 MARTINSRIED Date of the deposit or of
the transfer:  GERMANY 7Te December 2000 II. VIABILITY
STATEMENT The viability of the microorganism
identified under II above was tested on 2. On that
date, the said microorganism was  1 3 viable 3 no
longer viable 



1 Indicate the date of the original deposit or, where
a new deposit or a transfer has been  made, the most
relevant date (date of the new deposit or date of the
transfer). 2 In the cases referred to in Rule 10.2 (a)
(ii) and (iii), refer to the most recent viability
test. 3 Mark with a cross the applicable box.  Form
BP/4 (first page) WO 2004/048582 PCT/EP2003/012610  36
Appendix 3  Page 25 IV. CONDITIONS UNDER WHICH THE
VIABILITY TEST HAS BEEN PERFORMED  MVA-575 - V00120707
THIS VIRUS WAS TITRATED ON BHK CELLS TC1D5o = 106.5
V. INTERNATIONAL DEPOSITARY AUTHORITY Name: Dr P J
Packer ECACC CAMR Signature(s) of person(s) having the
power  to represent the International Depositary
Address: Porton Down Authority or of authorized
official(s): Salisbury }  Wiltshire SP4 OJG Date: j{Jf
Z`1 4'~s 4 Fill in if the information has been
requested and if the results of the test were
negative.  Form BP/9 (second and last page) WO
2004/048582 PCT/EP2003/012610  37 Certificate of
Analysis  Product Description MVA-575 Accession Number
00120707 Test Description: Determination of TCID50 of
cytopathic Virus titration. (SOP ECACC/055) Cell
Acceptance Criterion/Specification/Criteria: Negative
controls should show no sign of  Cytopathic effects.
The Test Sample is serially diluted into in 4 wells of
indicator cell lines for each dilution. Cytopathic
effects indicate that virus is  



present. Virus titre is calculated using the below
equation where x is the value  obtained from a
standard TCID50 Table as a result of the distribution
of the wells  displaying less than 4 positive wells
per dilution, and y is the value of the  highest
dilution where all 4 wells are positive: TCID50 = I x
101+"  y  Date: 19/01/01 Result: Indicator Cell Line:
BHK 21 CLONE 13  Negative Control: NO CPE Test Sample:
CPE  Distribution of less that 4 positive wells: 4,4,
0  X: 0.50  Y: 10-s TCID50 = 1 x 101 + 0.50  10-5  =
10" Overall Result: Virus Present Test Description:
The Detection of Mycoplasma by Isolation on Mycoplasma
Pig Serum Agar and  in Mycoplasma Horse Serum Broth.
SOP QC/MYCO/01/02 Acceptance Criterion/Specification:
All positive controls (M. pneumoniae & M. orale)  must
show evidence of mycoplasma by typical colony
formation on agar plates. Broths  are subcultured onto
Mycoplasma Pig Serum Agar where evidence of mycoplasma
by  typical colony formation is evaluated. All
negative control agar plates must show no  evidence of
microbial growth. The criteria for a positive test
result is evidence of mycoplasma by typical colony
formation on agar. A negative result will show no such
evidence. Test Number: 21702  Date: 12/02/01 Result:
Positive Control: Positive  Negative Control: Negative
Test Result: Negative  



Overall Result: PASS Authorised by.......(
......................ECACC, Head of Quality.. ;2' ..
..... Date  Page 1 of I WO 2004/048582
PCT/EP2003/012610  38 Certificate of Analysis  Product
Description MVA-575 Accession Number 00120707 Test
Description: Detection of Mycoplasma using a Vero
indicator cell line and Hoechst 33258  fluorescent
detection system. SOP QC/MYCO/07/05 Acceptance
Criterion/Specification: The Vero cells in the
negative control are clearly seen as  fluorescing
nuclei with no cytoplasmic fluorescence. Positive
control (M. orale) must  show evidence of mycoplasma
as fluorescing nuclei plus extra nuclear fluorescence
of  mycoplasma DNA. Positive test results appear as
extra nuclear fluorescence of mycoplasma DNA. Negative
results show no cytoplasmic fluorescence.  Test
Number: 21702 Date: 12/02/01  Result: Positive
Control: Positive  Negative Control: Negative  Test
Result: Negative  Overall Result: PASS Test
Description: Detection of bacteria and fungi by
isolation on Tryptone Soya Broth (TSB) and  in Fluid
Thioglycollate Medium (FTGM). SOP QCBF/01/02
Acceptance Criterion/Specification: All positive
controls (Bacillis subtilus, Clostridium  sporogenes
and Candida albicans) show evidence of microbial
growth (turbidity) and the negative  controls show no
evidence of microbial growth (clear). The criteria for
a positive test is turbidity in any of the test
broths. All broths should be clear for  negative test
result. Test Number: 21702  



Date: 12/02/01  Result: Positive Control: Positive
Negative Control: Negative  Test Result: Negative
Overall Result: PASS Authorised by........ 5
.::.::..::...................ECACC, Head of
Quality..:! ?~~......... Date  Page 2 of 4 WO
2004/048582 PCT/EP2003/012610  39 ecacc. ECACC use
only  ropeon bo of Cdl UflUfes Dep si o s Code: Patent
Deposit Accession Form - Virus  DEPOSITOR INFORMATION
Name ofDopositor/Company/Institute Bavarian Nordic
Research Institute GmbH  (NB this will be the name
that appears on certfficwlon) ContactNamo Dr. Paul
Howley, Dr. Petra Pielken' DcpositorAddress
FraunheferstraBe 18b, 0-82152 Martinsried, Germany
e1i% 89 8565 0030 FaxNo ++49 89 8565 1333  BIOHAZARD
STATEMENT MUST BE ENCLOSED The deposit is made in
accordance with the iemu of the Budapest ?Treaty 1977.
1 agree to abide by the conditions and regulations
regardf  deposit of cell lines to the ECACC. Signature
1 Data' (. i~. 1) Z c't c2  Address to which invoice
should be sent (if different from above) 'Accounts
Department, Bavarian Nordic Research Institute GmbH
Fraunhoferstral3e 18b D-82152 Martinsried, German;
VIRUS INFORMATION Name in full Modified Vnr.r.inis
Viri;G nkpr Abbreviated Name MVA Identification on
Ampoules  Strain No. 575 Scralogical Type 



Normal Host None  Virus Titre Deposited '  VIRUS
PROPAGATION  Host cells (first choice)  Alternative
Host Cells Details of Host Cell Growth (media,
temperature, seeding density, growth factors etc)
Chicken Embryo Fibroblast Cultured. in RPMI Media
Supplemented with 10% FCS.  AT 37G 5%6C02. No Growth F
Details of Virus Growth (eg conflueney of host cells,
co-cultivation, mot, effects, time taken) Infect CEF
Cell At Near Cell Confluency (Approx.  vllrvsSTOR G~
Confluency; Infection Times on Average 3 Days At
370C/5%C02  Material stored (eg supernatant infected
cell oxtraot viable infected cells eta)
Tcmpcratureandconditions Infected Cell Extract, At-80C
VIRUS ASSAY Method (enclose if accessary) Does not
form Plaques. It forms Foci of P  LITERATURE
REFERENCES (if any) TCID50 Method - Reference: Ingo
Drexler et al. 2000 in Methods in Molecular Medicine
Vol 35;  ANNyoTHEltlul. VA,,NT'INFORrtATION Gene
Therapy: Methods and Protocol s. Ed. W. Walther and U.
Stein. Human Press Today's Research  Tomorrows Health
Virus Looses Viability A I nu, h Di 1~ii .e }J, G Ui
ith Sterile IMM Tris-Hcl pH9 Buffer ill  European
Collection of Cell Gullures, Genl.re for Applied
Microbiology & Research Salisbury, Wiltshire SP4 OJG,
UIC. N  Te4- +4k 1980 012512 Fax: +44 1980 811315
EaYiazl,- eeacc@camr:org.uk Web,Site:wvvcamr.org.uk
NaFS33t19 WO 2004/048582 PCT/EP2003/012610  40 ecacc *
ly EthrsCode :  of Cell Cuf -fes 



BIOHAZARD STATEMENT  To be included with all deposits)
Deposit category Cell Culture ^ Plant Culture ^ Virus
Recombinant DNA ^ DNA Probe ^ Bacteria ^  Does the
above deposit represent an infectious, toxic or
allergenic hazard? Yes ^ No ,^ If yes, please give
details and any associated hazard category (eg. ACDP
category) and fax to ECACC PRIOR to shipment of cells.
MVA is classified into biosafety level I {S1) by ZKBS
File No.: 6Z90-1-0-14  Date: May 1997 Does the above
deposit contain genetically manipulated material? Yes
^ No  If yes, please enclose a general description and
answer the following: It. is the material DNA ^ RNA ^
b. is the material present in a host organism? Yes ^
No ^  e. is the genetic material readily transferred
to environmental organisms? Yes ^ No ^  d. is the
genetic riraterial likely to be expressed as protein?
Yes ^ No ^  e. what is the category of this material
under ACGM regulations? ie, i. containment level  B.
GMO type For any positive responses to questions b-d
please give details Please supply any further details
which would be relevant to assessing the safe handling
conditions for materials to be deposited at ECACC,
Signed Date, C' L,-" 1-. Print name Dr. Petra Pielken
Please note that deposits which are, or contain,
animal pathogens require an import licence into the
EC. Please allow 8 weeks for this prate:  submit
inforrnatton requested by EC.tCCfor licence
applications as quickly as possible, CAMR  Today's
Reseaieb Tomorrow's Health  European Collection of
Cell Cultures, Centre for Applied Microbiology &
Research t  Salisbury, Wiltshire SP4 OJG, UK. Tel: +44
1980 612512 Fax: +44 1980 611315 E.Mad&
eeacc@camr.org.uk web site: wwu camr.org.uk No.FS3t819
WO 2004/048582 PCT/EP2003/012610  41 



Applicant's or agent's file BN 52 PCT International
applicationNo.  reference munber INDICATIONS RELATING
TO A DEPOSITED MICROORGANISM  (PCT Rule 13bis) A. The
indications made below relate tothe microorganism
referred to in the description  on page line ' B.
IDENTIFICATIONOFDEPOSIT Further deposits are
identified on an additional sheet
Nameofdepositaryinstitution ECACC European Collection
of Cell Cultures  Address of depositary institution
(including postal code and county)  Centre for Applied
Microbiology & Research, CAMR Porton Down  Salisbury,
SP4 OJG  United Kingdom Date ofdeposit AccessionNumber
January 27, 1994 94012707 C. ADDITIONAL INDICATIONS
(lemveblank ifnotapplicable) This information is
continued on an additional sheet LI  In respect of all
designated States to which such action is possible and
to the extent that it is legally  permissable under
the law of the designated State, it is requested that
a sample of the deposited  microorganism be made
available only by the issue thereof to an independent
expert, in accordance with the relevant patent
legislation, e.g., EPC Rule 28 (4); UK Patent Rules
1995, Schedule 2,  Paragraph 3; Australian Regulation
3.25(3); Danish Patents Act Sections 22 and 33(3) and
generally similar provisions mutatis mutandis for any
other designated State. D. DESIGNATED STATES FOR WHICH
INDICATIONS ARE MADE
(iftheindicationsarenotforalldesignatedStates)  E.
SEPARATE FURNISHING OF INDICATIONS
leaveblankifnotapplicable) The indications listed
below will be submitted to the International Bureau
later (spec
tlhegenc~alnatureoftheindicatiorzse.g,'Accrssion
Nwnber of Deposit') For receiving Office use only For
International Bureauuse only This sheet was received
with the international application D This sheet was
receivedby the International Bureauon:  Authorized
officer Authorized officer L, omeiif  Form PCT/RO/134
(July 1992) 



WO 2004/048582 PCT/EP2003/012610  42 ! 003  U V  ~~ o
o CF%  p O Cd  con 43 Z03 Lz~  A~l /DIN q c) WO
2004/048582 PCT/EP2003/012610  43 BUDAPEST TREATY ON
THE INTERNATIONAL  RECOGNITION OF THE DEPOSIT OF
MICROORGANISM84  FOR THE PURPOSES OF PATENT PROCEDURE
INTERNATIONAL FORM I i e ~1 RECEIPT IN THE CASE OF AN
ORIGINAL DEPOSIT  Prof-Dr Dr h.c. mult issued pursuant
to Rule 7.1 by the Anton May r INTERNATIONAL
DEPOSITARY AUTHORITY  identified at the bottom of this
page  Bockmeyrstrasse 9 80992 Munchen  German AME AND
ADDRESS  OF DEPOSITOR I. IDENTIFICATION OF THE
MICROORGANISM 



Identification reference given by the Accession number
given by the  DEPOSITOR: INTERNATIONAL DEPOSITARY
AUTHORITY: Vacciniavirus Strain MVA V94012707 II.
SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC
DESIGNATION  The microorganism identified under I
above was accompanied by: a scientific description (_J
a proposed taxonomic designation  (Mark with a cross
where applicable)  III. RECEIPT AND ACCEPTANCE This
International Depositary Authority accepts the
microorganism identified under I above,  which was
received by it on 27/1194 (date of the original
deposit)l IV. RECEIPT OF REQUEST FOR CONVERSION The
microorganism identified under I above was received by
this International  Depositary Authority on (date of
the original deposit) and a request to convert the
original deposit to a deposit under the Budapest
Treaty was received by it on (date of receipt of
request for conversion)  V. INTERNATIONAL DEPOSITARY
AUTHORITY Dr A. Doyle Name: Signature(s) of person(s)
having the power  to represent the International
Depositary  ECACC, CAMR Authority or o authorized
official(s):  Porton Downs Address: Salisbury, SP4
OJG, UK Date: 28th-` 994 Where Rule 6.4(d) applies,
such date is the date on which the status of
international depositary  authority was acquired. Form
BP/4 (sole page) WO 2004/048582 PCT/EP2003/012610  44
BUDAPEST TREATY ON THE INTERNATIONAL.  RECOGNITION OF
THE DEPOSIT OF MICROORGANISMS  1'OR TILE PURPOSES OF
PATENT IDROCEDURF: INTERNATIONAL FORM  



Prof Dr Dr h.c. molt Anton Ma r Bockmeyrstrasse 9
VIABILITY STATEMENT 80992 Munchen issued pursuant to
Rule 1D.2 by the  INTERNATIONAL DEPOSITARY AUTHORITY
Germany identified on the following page  NAME AND
ADDRESS OF THE PARTY TO WHOM THE VIABILITY STATEMENT
IS ISSUED I. DEPOSITOR 11. IDENTIFICATION OF THE
MICROORGANISM  Name: Prof Dr Dr h.c. mult Accession
number given by the Anton Mayr INTERNATIONAL
DEPOSITARY AUTHORITY:  Address: Bockmeyrstrasse 9
V94012707 80992 Munchen Date of the deposit or of the
transfer:  Germany 27th January 1994 III. VIABILITY
STATEMENT The viability of the microorganism
identified under If above was tested  on 27th January
1994 z On that date, the said microorganism was  3
viable  3 no longer viable 1 Indicate the date of the
original deposit or, where a new deposit or a transfer
has been  made, the most recent 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  tcct. 3 Mark with
a cross the applicable box.  Form BP/9 (first page) WO
2004/048582 PCT/EP2003/012610  45 IV. CONDITIONS UNDER
WHICH THE VIABILITY TEST HAS BEEN PERFORMED  V.
INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Dr A. Doyle Signature(s) of person(s) having the
power  to represent the International Depositary
Address: ECACC Authority or of authorized official(s):
~''  CAMR ACi iun4  Porton Down Date: 28th Salisbury,
SP4 OJG, UK. 4 Fill in if the information has been
requested and if the results of the test were
negative.  Form BP/9 (second and last page) WO
2004/048582 PCT/EP2003/012610  46  Claims: 1.
Recombinant poxvirus comprising in the viral genome at
least two  5 expression cassettes, each comprising the
cowpox ATI promoter or a  derivative thereof and a
coding sequence, wherein the expression of the  coding
sequence is regulated by said promoter or the
derivative thereof.  2. Recombinant poxvirus according
to claim 1, wherein at least two 1o expression
cassettes are inserted into the same insertion site in
the poxvirus  genome. 3. Recombinant poxvirus
according to anyone of claims 1 to 2, wherein the  ATI
promoter in at least one of the expression cassettes
has the sequence of  15 SEQ ID: No. 1 4. Recombinant
poxvirus according to anyone of claims 1 to 2, wherein
the  ATI promoter in at least one of the expression
cassettes is a derivative of the  ATI promoter
selected from 20 (i) subsequences of the sequence
according to SEQ ID: No. 1  (ii) sequences having one
or more nucleotide substitutions,  deletions and/or
insertions with respect to the sequence  according to
SEQ ID: No. 1 or with respect to a subsequence
thereof, 25 wherein said subsequences and sequences
are still active as promoter in the  poxvirus. 5.
Recombinant poxvirus according to anyone of claims 1
to 4, wherein the  



poxvirus is selected from the group consisting of
orthopoxviruses and 3o avipoxviruses. WO 2004/048582
PCT/EP2003/012610  47 6. Recombinant poxvirus
according to claim 5, wherein the orthopoxvirus is  a
vaccinia virus and wherein the avipoxvirus is selected
from canarypoxvirus  and fowlpoxvirus. 5 7.
Recombinant poxvirus according to claim 6, wherein the
vaccinia virus is  modified vaccinia virus strain
Ankara (MVA), in particular MVA-BN and MVA  575,
deposited under numbers V00083008 and V00120707,
respectively,  at the European Collection of Animal
Cell Cultures (ECACC). 10 8. Recombinant poxvirus
according to claim 7, wherein at least one of the
expression cassettes is inserted in a naturally
occurring deletion site of the  MVA genome with
respect to the genome of the vaccinia virus strain
Copenhagen.  15 9. Recombinant poxvirus according to
anyone of claims 1 to 8, wherein at  least one of the
expression cassettes is inserted in an intergenic
region of  the poxvirus genome. 10. Recombinant
poxvirus according to anyone of claims 1 to 9, wherein
at  20 least one of the coding sequences codes for
least one antigen, antigenic  epitope, and/or a
therapeutic compound. 11. Recombinant poxvirus
according to anyone of claims 1 to 10 as vaccine  or
medicament. 25 12. Vaccine or pharmaceutical
composition comprising a recombinant  poxvirus
according to anyone of claims 1 to 10. 13. Use of the
recombinant poxvirus according to anyone of claims 1
to 10  30 for the preparation of a vaccine or
medicament. WO 2004/048582 PCT/EP2003/012610  48 14.
Method for introducing coding sequences into target
cells comprising  the infection of the target cells
with the virus according to anyone of claims  



1to10. 5 15. Method for producing a peptide, protein
and/or virus comprising a) infection of a host cell
with the recombinant poxvirus according  to anyone of
claims 1 to 10, b) cultivation of the infected host
cell under suitable conditions,  and 10 c) isolation
and/or enrichment of the peptide and/or protein
and/or viruses produced by said host cell. 16. Method
for affecting, preferably inducing an immunological
response in a  living animal body including a human
comprising administering the virus  15 according to
anyone of the claims 1 to 10 or the composition or
vaccine  according to claim 12 to the animal or human
to be treated. 17. Method according to claim 15
comprising the administration of at least  102 TCID50
(tissue culture infectious dose) of the virus. 20 18.
A cell containing the virus according to any of claims
1 to 10. 19. A method for the production of a
recombinant virus according to anyone  of claims 1 to
10 comprising the step of inserting at least two
expression  25 cassettes into the genome of a
poxvirus. 




