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LIVE ATTENUATED SALMONELLA VACCINE

Field of the invention

[0001] The present invention relates to attenuated
bacterial mutants, in particular attenuated Salmonella
enterica mutants, and to a 1live attenuated vaccine

comprising same.

State of the art

[0002] Salmonellae are Gram-negative, facultative
anaerobic, motile, non-lactose fermenting rods belonging
to the family Enterobacteriaceae. Salmonellae are usually
transmitted to humans by the consumption of contaminated
foods and cause Salmonellosis.

[0003] Salmonellae have been isolated from many animal
species including, cows, chickens, turkeys, sheep, pigs,

dogs, cats, horses, donkeys, seals, lizards and snakes.

[0004] 95% of the important Salmonella pathogens belong
to Salmonella enterica, with S. enterica serovar

Typhimurium (S. Typhimurium) and S. enterica serovar
Enteritidis (S. Enteritidig) as the most common serovars.
[0005] Salmonella infections are a serious medical and
veterinary problem world-wide and cause concern in the
food industry. Contaminated food can not be readily
identified.

[0006] Control of Salmonellosis is important, to avoid
potentially lethal human infections and considerable
economic losses for the animal husbandry industry.

[0007] The ubiquitous presence of Salmonella in nature
complicates the control of the disease just by detection

and eradication of infected animals.

e e e e e A e L L " T
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[0008] Several control strategies based on the
principles of competitive exclusion and wvaccination have
been tested to control the infection of e.g. poultry.

[0009] Vaccination of farm animals is often considered
as the most effective way to prevent zoonoses caused by
Salmonella.

[0010] Whole-cell killed vaccines and subunit vaccines
are used in the prevention of Salmonella infections in
animals and in humans with variable results. Inactivated
vaccines in general provide poor protection against
Salmonellosis. ‘

foo11] Live attenuated Salmonella vaccines are
potentially superior to inactivated preparations owing to:
(1) their ability to induce cell-mediated immunity in
addition to antibody responses; (ii) oral delivery with no
rigsk of needle contamination; (iii) éffectiveness after
single-dose administration; (iv) induction of immune
responses at multiple mucosal sites; (v) low production
cost; and (vi) their possible use as carriers for the
delivery of recombinant antigens to the immune system. |
[0012] Few 1live attenuated Salmonella vaccines are
actually on the market because results with attenuated
mutant strains have not always been good.

[0013] For example, poultry has been wvaccinated with
aro- or cAMP mutants, yet many chicks died shortly after
vaccination. As the infection by Salmonella often occurs
very early, #accination of very young chicks is crucial.
However, at this age these are very  sensitive to
Salmonella, possibly due to the immaturity of their immune
system. In addition to poor protection of the vaccinated
chicks, a prolonged excretion of the vaccine strains was
often observed. |

[0014] Vaccination of bixds with the Megan?Vacl strain,

that carries deletions in the c¢ya and crp genes (US
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Patents 5,389,368; US 5,855,879; US 5,855,880) results in
a reduction of the number of birds from which a virulent
Salmonella challenge strain can be isolated 7 days after
challenge. However, it does not provide a full protection

(http://www.meganhealth.com/meganvac.html).

[0015] There is thus still a need for improved 1live
attenuated Salmonella vaccine gtrains, and for improved
live attenuated vaccine strains of bacteria infecting
veterinary species in general. _
[o016] Information in literature on the influence of
guaB mutations on the virulence of Salmonella and other
bacteria is sparse. |

[0017] McFarland and Stocker (1987, Microbial
pathogenesis 3:129-141) reported on the reduced virulence
of guaAd and guaB TnlO insertion mutants of S. Typhimurium
and S. dublin in BALB/c mice. At high dosage (2.5x10 cfu
for S. Typhimuriunl and 10* cfu for S. dublin), however,
these authors reported a high lethality, resulting from
the multiplication of the auxotrophic strain.

[0018] Wang et al. (2001, Infection and Immunity
69:4734-4741) «reported on pre-clinical trials with a

vaccine against typhoid fever in humans. The vaccine of

Wang et al. comprised a AguaBA mutant of Salmonella typhi.

. This attenuated strain, however, showed a significant

rgsidual virtulence in mice.

[0019] International patent application WO 99/58146 and
US Patent 6,190,669 disclose Salmonella typhi vaccine
strains harboring a AguaBA mutation, which are used asg a

live vector to deliver foreign antigens.

Aims of the invention

[0020] An object of the present invention is to provide

attenuated Salmonella enterica strains.
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[0021] Another object of the present invention is to
provide a live attenuated vaccine against Salmonellosis
and methods of prevention based thereon.

{00221 Yet another object of the present invention is
to provide live attenuated strains which are useful as
live vector and as DNA-mediated vaccines expressing
foreign antigens. Such strains are highly suitable for the
development of vaccines including polyvalent vaccines.
[0023] Still another object of this invention is to
provide a method to achieve a S. enterica deletion mutant
for use in a live attenuated vaccine.

[0024] Yet a further object of this invention is to
provide the same materials and methods for the preparation
of attenuated strains of bacteria infecting veterinary
specie, poultry more in particular.

[0025] The general aim is to improve food safety and

animal health.

Summary of the invention

[0026] A first aspect of the invention relates to an
attenuated Salmonella enterica mutant strain which is
incapable of forming de novo guanine nucleotides, and
whereiﬁ said mutant contains a deletion mutation in the
guaB gene.

[06027] The principle as demonstrated here for S.
enterica can be applied to any organism that can use the
guanine nucleotide as an inﬁermediary. An aspect'of the
invention therefore relates to an attenuated mutant strain
of a bacterium infecting veterinary species that contains
a deletion mutation in the guaB gene. The term “bacterium
infecting veterinary species” in the ‘context of the
invention refers in particular to bacteria that are
pathogenic to wveterinary species, and which can be

attenuated by a deletion mutation in the guaB gene. The
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bacterium infecting veterinary species may be a Gram-
negative bacterium. Preferred are Gram-negative bacteria
for poultry such as Salmonella, Pasteurella, Escherichia
coli, etc. Most preferred are Salmonella enterica and
(pathogenic) E. coli. By “pathogenic to” is meant that the
bacterium, if not attenuated, is capable of causing an
infectious disease in the veterinary species.

[0028] The mutantg of the invention fail to express a
functional GuaB gene produét.In other words the guaB gene
function is impaired, whereby an auxotrophic attenuated
strain is obtained.

[0029] The mutant strain of the invention, carrying a
deletion mutation in the guaB gene, can not grow on
Minimal A medium, unless this medium is supplemented with
0.3mM guanine, xanthine, guanosine or xanthosine.

[0030] The present invention in particular aims to
provide attenuated S. Enteritidis and S. Typhimurium
strains.

[0031] Preferably the deletion mutation in the guaB
gene is introduced into parent strain S. Enteritidis phage '
type 4 strain 76Sa88 or into parent strain S. Typhimurium
1491S5%6.

[0032] One of the attenuated §. enterica strains
obtained according to the invention is a S. Enteritidis
strain SM69 having the deposit number LMG P-21641. Another
example is the S. Typhimurium strain SM86 having the
deposit number LMG P-21646.

[0033] The attenuated mutant strains of the invention
are highly suitable for use in a live attenuated vaccine
including a polyvalent or multivalent vaccine. The
attenuated mutant strain of the invention may encode and
express a foreign antigen and may as such be used as a
live vector and/or as a DNA-mediated vaccine.

[0034] A second aspect of the invention concerns a
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pharmaceutical composition or a vaccine for immunizing a
veterinary species against a bacterial infection (e.g.

Salmonellosis caused by Salmonellae) comprising:

— a pharmaceutically effective or an immunizing amount
of a mutant strain according to the invention, which is
incapable of forming de novo guanine nucleotides due to a
deletion mutation in the guaB gene; and

— a pharmaceutically acceptable carrier or diluent.
Preferred compositions are those comprising a Salmonella
enterica mutant strain according to the invention.

[0035] The attenuated strain of the invention may
transfer DNA encoding a foreign antigen in a eukaryotic
cell. This foreign antigen may be encoded by and expressed
from a plasmid comprised by the attenuated mutant strain
of the invention.

[0036] In general about 10> cfu to about 10*° cfu,
preferably about 10° cfu to about 10*° cfu is administéred
(examples of a pharmaceutically effective or an immunizing
amount). An immunizing dose varies according to the route
of administration. Those skilled in the art may find that
the effective dose for a vaccine administered parenterally
may be smaller than .a. similar ~vaccine which is
administered via drinking water, and the like.

[0037] The attenuated strains of the invention, and
pharmaceutical compositions or vaccines comprising same,
are highly suitable for immunizing an animal or veterinary
species against a bacterial infection (e.g. Salmonellosis)

and possibly other diseases (in the case of a multivalent

vaccine) .

[0038] A  further aspect of the invention therefore
concerns a method of immunizing animals, preferably
veterinary species, wmore preferably poultry such as

chicken against an infection by a bacterium (e.g.
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comprising the step of:

administering to the animal or veteriﬁary species in need
thereof an immunizing amount of an attenuated mutant
strain of the invention and/or of a wvaccine comprising
same, whereby a protective immune response is then invoked
in the animal or veterinary species.

[0039] Examples of veterinary species to be immunized
against Salmonellosis: poultry, small ox heavy livestock
such as chicken, turkey, ducks, quails, guinea fowl, pigs,
sheep, young calves, cattle etc.

[0040] In general an appropriate dose is administered
to these animals, preferably via the oral, nasal or
parenteral rdute.

[0041] A last aspect of the invention relates to a
mutant strain of the invention for use as a medicament
(e.g. for use in a vaccine). Yet another aspect of the
invention relates to the use of an attenuated mutant
strain of the invention for the preparation of a
medicament, such as a vaccine, for the prevention (and/or
treatment) of a disease caused by a pathogen (the
infecting bacterium) such as Salmoneilosis. Examples of
animals or veterinary species to be treated ahd

recommended doses are given above.

Detailed description of the invention

[0042] It was surprisingly found that a deletion
mutation in the guaB gene can 1lead to attenuated
Salmonella enterica strains with significantly reduced
virulence and capable of inducing an immune response in a
livestock animal. Such deletion would attenuate any
organism that can use the guanine nucleotide as an
intermediary.

[0043] The term “gene” as used herein refers to the
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coding sequence and its regulatory sequences such as
promoter and termination signals.

[0044] The deletion mutant accordihg to the invention
is one in which the purine metabolic pathway enzyme IMP
dehydrogenase (encoded by guaB) is inactivated;

[0045] Such inactivation may be obtained via a deletion
by which the guaB gene function is impaired, leading to a
null-function (no functional gene product formed) of the
affected gene(s). A person skilled in the art knows how to
obtain such mutants and a simple test can tell whether the
guaB gene function is impaired. The mutant strain which
fails to express a functional guaB éene product cannot
grow on Minimal A medium, unless this medium 1is
supplemented with (e.g. 0.3mM) guanine, xanthine,
guanosine or xanthosine.

(004561 The invention aims to provide, amongst others,
attenuated S. Enteritidis and S. Typhimurium strains since
these are the most common S. enterica serovars.

[0047] The present invention provides attenuated

strains. The invention provides amongst others attenuated

Salmonella enterica strains for use, inter alia, as live

attenuated vaccines against Salmonellosis, as live_vector
and/or as DNA-mediated vaccines expressing foreign
antigens. As used herein, a "foreign antigen" means an
antigen foreign to Salmonella.

[0048] Live +vector wvaccines, also called ‘'"carrier
vaccines" and "live antigen delivery systems", comprise an
exciting and versatile area of vaccinology (Levine et al,
1990, Microecol. Ther. 19:23-32). In this approach, a live
viral or Dbacterial wvaccine is modified so that it
expresses protective foreign antigens of another
microorganism, and delivers those antigens to the immune
system, thereby stimulating a protective immune response.

Live bacterial vectors that are being promulgated include,
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among others, attenuated Salmonella. ‘

fo049] An object of the invention is to provide
attenuated strains, like attenuated S. enterica strains
for use in a 1live vaccine, possibly a polyvalent or

multivalent live wvaccine.

[0050] One of the objects of the invention is therefore
to provide a vaccine against e.qg. Salmonellosis
comprising:

— a pharmaceutically effective or an immunizing amount

of a mutant of the invention (e.g. a Salmonella enterica

mutant) . which, .is..incapable., 0fiwmEfOrMingm.d€w, NOVO . GUANIINE mirs iorn. spmsmrrne. *3

nucleotides, wherein said wmutant contains a deletion
mutation in the guaB gene; and

— a pharmaceutically acceptable carrier or diluent.
[0051] Another object of the invention is to provide a
live wvector vaccine comprising:

— a pharmaceutically effective or an immunizing amount
of a mutant of the invention (e.g. a Salmonella enterica
mutant), which is incapable of forming de novo guanine
nucleotides, wherein saild mutant contains a mutation in
the guaB gene, and wherein said mutant encodes and
expresses a foreign antigen; and

— a pharmaceutically acceptable carrier or diluent.
[0052] The particular foreign antigen employed in the
(S. enterica) live vector is not critical to the present
invention.

[0053] Still another object of the invention is to
provide a DNA-mediated vaccine comprising:

— a pharmaceutically effective amount or an immunizing
amount of a mutant of the invention (e.g. a Salmonella
enterica mutant), which is incapable of forming de novo
guanine nucleotides, wherein said mutant contains a

mutation in the guaB gene; wherein said mutant contains a
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plasmid whﬁch_encodesrangﬁgxpxessag”in_a;eukaryotic cell,
a foreign antigen; and

— a pharmaceutically acceptable carrier or diluent.
[0054] Details as to the construction and use of DNA-
mediated vaccines can be found in U.S. patent 5,877,159,
which is incorporated by reference herein in its entirety.
Again, the particular foreign antigen employed in the DNA-
mediated vaccine is not critical to the present invention.
[0055] The decision whether to express the foreigh
antigen in e.g. S. enterica (using a prokaryotic promoter
in a live vector vaccine) or in the cells invaded by e.g.
S. enterica (using a eukafyotic promoter in a DNA-mediated
vaccine) may be based upon which vaccine construction for
that particular antigen gives the best immune response in
animal studies or in c¢linical trials, and/or, if the
glycosylation of an antigen is essential for its
protective immunogenicity, and/or, if the correct tertiary
conformation of an antigen is achieved better with one
form of expression than the other (US Patent 5,783,196).
[0056] In the wvaccines of the present invention, the
pharmaceutically effective amount or the immunizing amount.
of the mutants of the present invention to be administered
will wvary depending on the age, weight and sex of the
subject. By an “immunizing amount” as used herein is in
fact meant an amount that is able to induce an immune
response in the animal that receives the pharmaceutical
composition/vaccine. The immune response invoked may be a
humoral, mucosal, local and/or a cellular immune response.
[0057] The particular pharmaceutically acceptable
carrier or diluent employed is not critical to the present
invention, and are conventional in the art. Examples of
diluents include: buffer for buffering against gastric
acid in the stomach, such as citrate buffer (pH 7.0)

containing sucrose, bicarbonate buffer (pH 7.0) alone, or
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bicarbonate buffer (pH 7.0) containing ascorbic acid,
lactose, and optionally aspartame. Examples of carriers
include: proteins, e.g., as found in skimmed milk; sugars;
e.g. sucrose; or polyvinylpyrrolidone.

[0058] The deletion mutants according to the invention
have been created wvia standard homologous recombination
techniques, whereby part of the guaB gene, for instance
part of the guaB coding sequence, in a first step is
replaced by a resistance gene and flanking FRT sites.

[o059] Preferably, in a second step, said resistance
gene is removed by recombination between the two FRT
sites. One FRT site and the priming sites Pl and P2 remain
by the molecular mechanism of the recombination removing
the antibiotics resistance gene according to Datsenko and
Wanner (2000) (see for instance Figure 4).

[0060] A particular example of the invention relates
for instance to guaB deletion mutants of S. Enteritidis
that comprise a mutated guaB gene or coding sequence

comprising SEQ ID NO: 12.

Short description of the drawings

[o061] Figure 1 1s a schematic representation of the
biosynthetic pathway of guanosine monophosphate (adapted
from Zalkin and Nygaard, 1996, in "Escherichia coli and
Salmonella, Cellular and Molecular Biology, Second
edition", 1996 F.C. Neidhardt ed. ASM Press, Washington
D.C., Vol.l, Ch. 34:561-579). AICAR: 5'-phosphoribosyl-4-
carboxamide-5-aminoimidazole; ATP: adenosine triphosphate;
G: guanine; GMP: guanosine monophosphate; GR: guanosine;
Hx: hypoxanthine; HxR: hypoxanthine riboside (inosine);
IMP: Inosine ﬁonophosphate; X: ZXanthine, XMP: ZXanthosine
monophosphate; gual: GMP synthetase, ' guaB: IMP
dehydrogenase; guaC: GMP reductase.

[0062] Figure 2 «zrepresents contig 1294 of the S.
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Enteritidis genome (SEQ ID NO: 10). The ATG initiation
codon and TGA termination codon of the guaB gene are in
bold. |

[0063] Figure 3 represents the sequence of the AguaB
fragment of 5. Enteritidis cloned in puUCl8 (SEQ ID NO:
11). The primers that were used are dindicated by
horizontal arrows. The fragment generated with primers
GuaB6-GuaB7 was cloned in pUCl18. The ATG initiation and
TGA termination codon of the guaB gene and the CCCGGG Smal
restriction site are indicated in bold.

[0064] Figure 4 represents the nucleotide sequence of
the S. Enteritidis PCR fragment, which includes the guaB
deletion, obtained after sequencing, using primer GuéBlO
(SEQ ID NO: 12). The PCR fragment was amplified with
primers GuaB6-GuaB7, using total genomic DNA of the mutant
8M20. The remaining FRT site i1s indicated in bold italic
and the P1 and P2 primers by arrows (Datsenko and Wanner, -
2000, PNAS 97:6640-6645). The ATG initiation and TGA
termination codon of the gﬁaB gene are indicated in bold.
[0065] Figure 5 represents the guaB gene of &§.
Typhimurium LT2, section 117 of 220 of the complete genome
(SEQ ID NO: 13). The ATG initiétion codon and TGA
termination codon of the guaB gene are in bold.

[0066] Figures 6-7 repregent the deposit receipts of
8M69 and 8SM86 respectively.

[0067] The invention will be described in further
details in the following examples énd embodiments by
reference to the enclosed drawings. Particular embodiments
and examples are not in any way intended to limit the

scope of the invention as claimed.
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Examples

Example 1: auxotrophic mutation affects the guaB gene

[0068] An auxotrophic insertion mutant of a wild type
S. Enteritidis was obtaihed via insertion mutégenesis.
Only when supplemented with 0.3 wM guanine, xanthine,
guanosine or xanthosine could the mutant strain grow on
Minimal A medium.

[0069] These data strongly suggest that the auxotrophic
mutation of the strain affects the guaB gene, encoding the
enzyme IMP ‘dehydrogenasev (EC 1.1.1.205). This enzyme
converts inosine-5'-monophosphate (IMP) into xanthosine
monophosphate {XMP) as indicated in Figure 1.

[0070] An insertion mutant can revert, thereby
restoring the pathogenicity of the strain. This limits its
applicability in a live attenuated vaccine. In that aspect
deletion mutants are preferred. guaB deletion mutants of
S. Enteritidis and S. Typhimurium were therefore created
and tested. The guaB genes of both seiovars are gliven in

Figures 2 and 5.

Example 2: guaB deletion mutants

Construction of guaB deletion mutants

[0071] guaB deletion mutants were created according to
the method for generating deletion mutations in the genome
of Escherichia coli K12 (Datsenko and Wanner, 2000, PNAS
97:6640-5, incorporated by reference herein) .

[0072] This method relies on homologous recombination,
mediated by the bacteriophage A Red recombinase system, of
a linear DNA fragment generated by PCR.

[0073] The guaB sequence 1s hereby substituted by an
antibiotic resistance gene. This resistance gene is
flanked by FRT sites (FLP recognition target sites) and
can be excised from the genome by site-specific

recombination, mediated by the FLP recombinase.
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[0074] Overlap PCR (Ho et al., 1989, Gene 77:51-59) was
applied to construct a 1linear fragment. The principle
relies on the use of two primer sets, one upstream pair
(GuaB3-GuaB4; GuaB3: 5’ GGCTGCGATT GGCGAGGTAG TA 3’, SEQ
ID NO 2; GuaB4: 5’ GGTGATCCCG GGCGTCAAAC GTCAGGGCTT CTTTA
3/, SEQ ID NO 3) and one downstream pair (GuaB5-GuaB2;
GuaB5: 5’ TTGACGCCCG GGATCACCAA AG’AGTC'CC’C’G’ AACTA 3’, SEQ
ID NO 4; GuaB2: 5’ CGTTCAGGCG CAACAGGCCG TTIGT 3’, SEQ ID
NO 1) of the guaB gene.

[0075] Both sets contain primers (GuaB4, GuaB5) that
are partially complementary and to which a Smal
restriction site was added.

[0076] After annealing of the ‘resulting complementary
sequences and chain elongation, PCR with the outward

primers (GuaB6-GuaB7; GuaB6: 5/ GCAACAACTC CTGCTGGTTA 37,

SEQ ID NO 5; GuaB7: 5/ AGACCGAGGA TCACTTTATC 3, SEQ ID NO .

6) generated a fragment with a 6 basepair Smal site
replacing an 861 -basepair ‘internal ”éégméﬁ£ of vthe guaB
coding sequence. This AguaB fragment was cloned in the
vector pUCl8 (see Figure 3).

[0077] The chloramphenicol resistance gene' (cat) with
its flanking FRT sequences was amplified using the primers
P1 (5’ GTGTAGGCTG GAGCTGCTTC 3’, SEQ ID NO 8) and P2 (5’
CATATGAATA TCCTCCTTAG 3‘, SEQ 1ID NO 9) (Datsenko and
Wanner, 2000) and plasmid pKD3 DNA (Datsenko and Wanner,
2000) as a template. |

[{0078] This PCR fragment was ligated in the SmaI site
of the cloned AguaB fragment. The desired fragment was
generated using nested primers (GuaB6-GuaB7) .

[0079] The resulting PCR fragment was electroporated
into S. Enteritidis phage type 4 strain 76Sa88 (a clinical
isolate from a turkey, obtained from the Veterinary and
Agrochemical Research Centre, Groeselenberg 99, B-1180

Ukkel, Belgium) harboring the temperature sensitive

- o nrmen PCT/BE2006/000019 .
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replication plasmid pKD46, encoding the bacteriophage
Lambda Red recombinase system.

[0080] The chloramphenicol resistant transformants were
tested on Minimal A medium ‘and on Minimal A medium
supplemented with 0.3 mM guanine. The AguaB::catFRT
mutants were confirmed by PCR using the following primer
combinations: CGuaB6-GuaB7, GuaB6-P2, GuaB7-Pl and P1l-P2.
[0081] The S. Enteritidis AguaB::catFRT mutant (SM12)
was transformed with the temperature sensitive replication
plasmid pCP20 by electroporation. The plasmid pCP20
encodes the FLP recombinase, which recognizes the FRT-
sites, to remove the cat gene. The resulting strain was
named SM20.

[0082] The PCR fragment in which the deletion is
located was obtained using total genomic DNA of the mutant
SM20 and the primer combination GuaB6-GuaB7 (see Figure
4) .

[0083] The AguaB mutation was confirmed by seguencing
of this fragment, using the primer GuaBl0 (5’ AGGAAGTTTG
AGAGGATAA 3/, SEQ ID NO 7).

[0084] The sequences of all above-mentioned primers are

given in Table 1.

[0085] To avoid the presence of possible additional
mutations, caused by the expression of the Red recombinase
system, an isogenic strain was constructed. L
[o086] The AguaB::catFRT mutation of the mutant SM12
was transduced by bacteriophage P22 HT int~ (Davis, R.W.,
Botstein D. and Roth, J.R. (1980) In Advanced Bacterial
Genetics, A manual for genetic engineering. Cold Spring
Harbor Laboratory, Cold Spring Harbor, N.Y.) to wild type
S. Enteritidis 76Sa88. The cat gene was removed using the
plasmid pCP20. The resulting strain was called SM69

(deposit number IMG P~21641).
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[0087] A AguaB mutant of S. Typhimurium strain 1491896
was constructed using the same procedure and the same
primers. The resulting strains s. Typhimurium
AguaB::catFRT and S. Typhimurium AguaB were named SM9 and
SM19 respectively. SM86 (having the deposit number LMG P-
21646) is the isogenic strain obtained therefrom, after
transduction by bacteriophage P22 HT int~ lysate from
strain SM9 and excision of the cat gene using the plasmid
pCP20. |

{ooss] The AguaB mutants SM19, SM20, SM86 and SM69 are
gsensitive to bacteriophage P22. This proves the presence

of intact lipopolysaccharides (LPS).

Virulence and protection tests with the guaB deletion

mutant SM20 in mice

[0089] The wvirulence of the mutant SM20 in mice was -

tested by oral infection of 6-8 week old female BALB/c
mice in two independent experiments. These were performed
as described above. The wild type strain S. Enteritidis
76Sa88 was tested in parallel as a positive control‘. The
S. Enteritidis 76Sa88 AaroA mutant SM50 was included in
the experiment as a vaccine control. This mutant carries a
precise deletion of the complete aroA coding sequence and
was constructed by the method of Datsenko and Wanner
(2000) .

[0090] The complete data are given in Tables 2 and 3.
These results demonstrate that the AguaB mutant SM20 is
strongly attenuated in mice but still shows‘ some residual
pathogenicity when administered at this high dose. Oral
immunization with the mutant induces protective immunity
against infection by a high dose of the corresponding
pathogenic wild type S§. Enteritidis strain 76Sa88. The
protection 1s at least equal to the protection conferred

by the S. Enteritidis AaroA mutant SM50.
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Virulence and protection tests with the isbgenic guaB
deletion mutants SM69 and SM86 in mice

[0091] The virulence of the mutants SM69 and SM86 in
mice was tested by oral infection of 6-8 week old female
BALB/c mice. These were performed as described above. The
wild type strains S. Enteritidis 76Sa88 and S. Typhimurium
1491896 were tested in parallel as positive controls.

[0092] The complete data are given in Tables 4-7. These
results demonstrate that the AguaB mutants SM69 and SM86
are strongly attenuated in mice but still show some
residual pathogenicity when administered at this high
dose. Oral immunization with the mutants induces
protective immunity against infection by a high dose of

the corresponding pathogenic wild type strain.

Safety evaluation of the S. Enteritidis AguaB deletion
mutant SM69 in one-day-old chickens by the intratracheal
and oral gavage routes

[0093] The objective of this study was to evaluate the
safety of S. Enteritidis AguaB mutant strain SM69 master
geed 1in one-day-old chickens. Mortality was used as a
primary parameter for the determination of safety.

[0094] Chicks at one day of age were leg-banded and
randomly placed in each of the four treatment groups
(Group 1: SM69-IT, group 2: SM69-0G, group 3: PBS-IT and
Group 4: PBS-0G). After the master seed inoculation, the
birds from groups 1 and 2 were placed in oﬁe isolator and
those of groups 3 and 4 in another isolator.

[0095] Chickens in groups 1 and 2 were inoculated with
the SM69 master seed by the intratracheal (IT) route or
oral gavage (0G) route, respectively, with an actual titer
of 1.28 x 10% ¢fu/0.2 ml per bird. Chickens in groups 3 and
4 were administered with 0.2 ml PBS‘(phosphate buffered
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saline) per bird by the intratracheal or oral gavage,
respectively.

[0096] Following the inoculation of SMé69 or PBS, chick
mortality was observed daily until 38 days post
inoculation. Table 8 summarizes the results of mortality
for all 4 groups. In group 1, one bird died during the
inoculation due to inoculation trauma. Two birds died at 2
days post inoculation (DPI). Three birds died from day 3
to day 13 (at 3, 5 and 13 DPI resgpectively). A total of 6
birds thus died in group 1. In group 2, two birds died in
total. One died during inoculation due tc dinoculation
trauma and one died at day 5 post inoculation. No birds
died in the PBS treated groups either by the intratracheal
or oral gavage route.

[0097] This study indicates that the S. Enteritidis
AguaB mutant'strain 8M69 is not safe when administered at
1.28 x 10° cfu per bird at one day of age by the

intratracheal or oral gavage route.

Safety evaluation of the 8. Enteritidieg AgudB deletion
mutant SM69 in 2-week old chickens by the intratracheal
and oral gavage routes

[oo98] - Safety of the S. Enteritidis AguaB mutant strain
SM69 was then evaluated in 2 week—old specific pathogen
free (SPF) chickens by the intratracheal and oral gavage
routes. Mortality was used as a primary criterion and body
weight as a secondary criterion for the determination of
safety.

[0099] Birds at 2 weeks of age were leg-banded and
randomly placed in each of the four treatment groups:
SM69-1IT, SM69-0G, Poulvac ST-IT and PBS-IT. Ten birds in
group 1 were inoculated with SM69 by the intratracheal
route; ten birds in group 2 were inoculated with SM69 by

oral gavage; ten birds in group 3 were inoculated with a

T
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S. Typhimurium AroA~ wvaccine (Poulvac® 8T) by the
intratracheal route; and five birds in group 4 were
inoculated with PBS by the intratracheal route.

[0100] Chickens in groups 1 and 2 were inoculated with
SM69 master seed by the intratracheal or oral gavage
route, respecfively, with the actual titer of 2.304 x 108
cfu/0.2 ml per bird. Chickens in group 3 were administered
with Poulvac® ST by the intratracheal route with 2.19 x 10°
cfu/0.2 ml per bird. Chickens in group 4 were administered
by the intratracheal route.with 0.2 ml PBS per bird.

[0101] After dinoculation, the birds £from treatment
groups 1 and 2 were placed in one isolator and those from
groups 3 and 4 in another isolator. .

[0102] Following inoculations, mortality was observed
daily until 21 days post-inoculation. Body weight of all
birds was also recorded at the end of the study period (21
days). Poulvac® ST and PBS were used as intratracheal
procedure controls.

[0103] During the 21-day observation period, one bird
in the SM69 intratracheal treatment group (group 1) died
from an infected yolk sac. No mortality was associated
with 8M69 inoculation, indicating that the SM62 strain is
safe at the titer tested, 2.304 x 10° cfu per bird by the
intratracheal and oral gavage routes. As expected, 1o
death was obéerved either in the Poulvac® ST treated birds
at the titer of 2.19 x 10® cfu per bird or in the PBS
treated birds, indicating that the study was valid (Table
9).

[0104] Body weight was compared amongst groups in an
analysis of variance (ANOVA) model with body weight as the
dependent variable and treatment included as an
independent variable. Group comparisons were made using
Tukey’s test for multiple comparisons. The 1level of

significance was set a p <0.05. The study was considered
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valid because the control chickeng (PBS control group)
remained healthy and free of clinical signs of diseases or
mortality throughout the study.

[0105] There were no significant differences in the
final body weight in chickens administered with SM69 by
the intratracheal or oral gavage inoculation, Poulvac® ST,

or PBS (Table 5). Even though no baseline was established

~of the birds in each group at one day of age, it was

unlikely that there was a significant difference in the
initial body weight amongst the four groups since the
birds were randomly placed into each of the 4 treatment
groups.

[0106] Since no mortality was attributable to the
inoculation of 8SM69, it can be concluded that the 8.
Enteritidis AguaB mutant strain, SM69, is safe when
administered at the tested titer of 2.304 x 10°® cfu/0.2 ml
dose per 2-week-o0ld bird, by either the intratracheal or
oral gavage inoculation route. 8M69 inoculations had no
effect on the final body weight of the birds, bird weight

being the second safety parameter evaluated here.

[0107] A deposit has been made  according to the
Budapest Treaty at the BCCM/LMG Culture Collection,
Laboratorium voor Microbiologie, K.L. Ledeganckstraat 35,
B-9000 Gent (Belgium) for the following micro-organisms:
Salmonella Enteritidis 8SM69 under deposit number LMG P-
21641 (deposit‘date: 9 August, 2002) and S. Typhimurium
SM86 under deposit number LMG P-21646 (deposit date: 28
August, 2002). The deposits have been made in the name of
Prof. J.-P. Hernalsteens, previous address: Vrije
Universiteit Brussel, Laboratorium Genetigche Virologie,
Paardenstraat 65, B-1640 Sint-CGenesius-Rhode, current
address: Vrije  Universiteit  Brussel, Onderzoeksgroep

Genetische Virologie, Pleinlaan 2, B-1050 Brussels,
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CLAIMS

1. An attenuated mutant strain of bacterium
infecting veterinary species, which is incapable of forming
de novo guanine nucleotides, wherein said mutant contains a
deletion mutation in the guaB gene.

2. 'The mutant etrain of any of the preceding
claims, wherein the veterinary species is poultry.

3. The mutant strain of any of the preceding
claims, which is a Salmonella enterica or a (pathogenic)
Escherichia coli strain.

4. The mutant strain of any of the preceding
claiﬁs, wherein gaid mutant strain encodes and expresses a
foreign antigen.

5. The mutant strain of any' of the preceding
claims, which 1is a S. Enteritidis or a S. Typhimurium
strain.

6. The nmutant strain of any of the preceding
claims, wherein said mutation is introduced into parent
strain S. Enteritidis phage type 4 strain 76Sa88.

7. The mutant strain of claim 6 which is S.
Enteritidis strain SM69 having the deposit number deposit
number LMG P-21641.

8. The mutant strain of any of the preceding
claims, wherein said mutation is introduced into parent
strain S. Tyﬁhimurium 1491896.

9. The mutant strain of claim 8 which is S.
Typhimurium strain SM86 having the deposit number deposit
number LMG P-21646.

10. A vaccine for immunizing a veterinary species
against a bacterial infection comprising:

a pharmaceutically effective or an immunizing amount of a
mutant strain according to any of the preceding claims,

which is incapable of forming de novo guanine nucleotides
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due to a deletion mutation in the guaB gene; and a
pharmaceutically acceptable carrier or diluent.

11. The vaccine of claim 10, wherein said mutant
strain encodes and expresses a foreign antigen.

12. The vaccine of claim 10 or 11, wherein said
mutant strain comprises a plasmid which encodes and
expresses, in a eukaryotic cell, a foreign gene.

13. A method of immunizing a veterinary species
against a bacterial infection, said method comprising the
step of: '
administering to a veterinary species in need thereof an
immunizing amount of a mutant strain according to ény of
the claims 1 to 9 and/or a vaccine according to any of the
claims 10 to 12.

14. The method of claim 13 wherein the veterinary
species ig poultry.

15. The method of any of claims 13 or 14 wherein
the mutant strain and/or the vaccine is administered via
the oral, nasal or parenteral route.

16. The attenuated mutant strain according to any
of the claims 1 to 9 for use as a medicament.

17. Use of an attenuated mutant strain according
to any of the claims 1 to 9 for the preparation of a
medicament or a vaccine for the prevention and/or the
treatment of an infection by a bacterium in a veterinary

species, preferably poultry.
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CTGATCGAACAAGCCTTCGGCCTGCAGTTTGGCTTTTAGCTGCTCATATTTCTGCTGCAA
CAAGCCTTCGCCCGCEGGCTGCATACTTTCGEGCGATGATTTGATAATCGCCECGCGGCTC
GTACAGCGTAATGTTGGCGCGTACCAGCACCTGCTGCCCETGCTECGAGCEGAACGTCAC
CCGGCGATTGCTGTTACGGAACATCGCACAGCGCACCTGAGCGGTATCGTCTTTGAGCGT
AAAGTACCAGTGGCCCGACGCAGEGCTGCGTCAAATTAGAAATCTCGCCGCTGATCCATAC
CTGTCCCATCTCCTGTTCTAACAGCAGACGAACCGTCTCGTTAAGGCGGCTTACGGTAAA
AATTGAGGAAGTTTGAGAGGATAACATGTGAGCGGGATCAAATTCTAAATCAGCAGGTTA
TTCAATCCATAGTAACCTGCTCACGGGGCATCGCARGCACTATTTGCAAARAAATGTAGA
TGCRACCGATTACGTTCTGTATAATGCCGCGGGAATATTTATTAACCTCCCAGGCGAGAT
ATTGCCCATGCTACGTATCGCTAAAGAACGCTCTGACGTTTGACGACGTCCTCCTTGTTCC
CGCTCACTCCACCGTTTTGCCGAATACTGCCGATCTCAGCACGCAGTTGACGAAAACTAT
TCGTCTGAATATTCCTATGCTTTCTGCGGCGATGGACACCETCGACGGAAGCECGECCTEGC
AATTGCCCTGECCCAGGAAGGCEGCATTGETTTTATCCACAARAACATGTCTATTGAGCE
CCAGGCGGAAGAAGTTCGCCGCGTGAAGARACACGAGTCCGGCEGTAGTGACCGACCCGCA
GACCGTCCTGCCAACCACCACGTTGCATGAAGTGAAAGCCCTGACCGAGCGTAACGGTTT
TGCGGGCTATCCGGTGGTGACTGAAGATAACGAGCTGGTGEGTATCATCACCCGETCGTGA
CGTGCGTTTTGTGACTGACCTGAACCAGCCGGTGAGTCTCTACATGACACCGARAGAGCG
TCTGGTCGACCGTTCETGAAGGCGARGCCCETCAAGTCETGCTGGCAARAATGCACGAARA
ACGCGTAGARAAAGCGCTGGTCGTTGATGATARCTTCCATCTGCTTGECATGATTACCGT
AAAAGATTTCCAGARAGCGGAACGTAAACCAAACTCCTGTAAAGATGAGCAGEGCCETTT
ACGTGTCGGCGCEECEETCCGGCGCAGGCGCEGGCAACGAAGAGCGCETTGACGCECTEET
GGCGGCAGGCATTGACCTACTGCTGATCGACTCCTCTCACGETCACTCTGAAGGCGTGTT
GCAACGTATCCGTGAGACGCGTGCTARATATCCTGACCTGCARATCATCGGCCEGAACGT
TGCGACGGGCGCAGGCGCTCCCGCACTGGCGEAAGCCGGTTEGCAACGCGETGAAAGTGGG
TATCGGCCCGGCTTCCATCTGTACGACTCATATCGGEACTAGTATEGEGACGTTCCGCAGAT
CACCGCTGTTTCTGACGCGETGGAAGCGCTGGAAGGCACCGGGATTCCEGTTATCGCTGA
CGGCGGTATCCGTTTCTCCGNNNACATCGCCAAAGCCATCGCCGCAGGCGCGAGCGCGERT
AATGGTGGGTTCTATGCTCGCCGGTACCGAAGAATCNCCGGECGARATCGAACTCTACCA
GGGCCGTTCTTACAAATCTTATCGCGGTATGEGATTCTCTGEGGCECGATGTCCAAAGGTTC
CTCCGACCGTTACTTCCAGAGCGACAACGCCGCCGACARACTCGETGCCGGAAGGTATCGA
AGGCCGCGTAGCCTATAAAGGTCGCCTGAAAGAGATCATTCACCAGCAGATGGGCGRCCT
GCGCTCCTGTATEGGGCTGACCCGTTGTGCTACCATCGACGAACTGCEGTACTAAAGCGGA
GTTTGTGCCTATCAGCGGTGCGRGTATCCAGGAAAGCCACGTTCACGACGTGACCATCAC
CAAAGAGTCCCCGAACTACCGTCTGGGCTCCTEATT TTCTTCGCCCGACCTTCGCGTCGE
GCGATTTATTTAATCTGTTTCACTTGCCTCGGAATARGCGTCAATGACGGAAAACATTCA
TAAGCATCGCATCCTCATTCTGGACTTCGETTCTCAGTACACTCAACTGETTGCECECCE
CGTGCGTGAGCTGEETCTTTACTCTGAACTGTGEGCETGGGATCTGACAGAAGCACARAT
TCGTGACTTCAACCCAAGCGGCATTATTCTTTCCGRCEGEGCCCGGARAGCACCACCGARAGA
ARACAGCCCGCGCGCGCCGCAGTATGTCTTTGAAGCAGGCGTGCCEGETATTTGCCGTTTG
CTATGGTATGCAGACCATGGCCATGCAGCTTCGCEGTCATETAGAAGGTTCTAATGAGCG
TGAATTTGGTTATGCGCAGGTCGAAGTGTTGACCGACAGCGCECTGATTCGCGCTATTGA
AGATTCCCTGACCGCAGACGGCARACCGCTGCTEGACGTGTGGATGAGCCACGGCGATAA
AGTGACGGCGATTCCCGTCCGACTTCETGACCETCGCCAGCACCEGAGAGCTGCCCGTTCGEC
CATTATGGCCAACGAAGAAAAACGCTTCTACGEGCGTACAGTTCCACCCGEGAAGTGACTCA
CACCCGCCAGGGTATGCGCATGCTGGAGCGTTTTGTACGCGATATCTGCCAGTGTGAAGC
GTTGTGGACGCCGGCGARGATCATCGATGACGCCETEGCACGCATTCGCGAGCAGGTAGG
CGACGATAAAGTGATCCTCGGTCTCTCCGGCGECETEGATTCTTCCETCACCGCCATGCT
GCTGCACCGCGCGATCGETAAARATCTGACCTGTGTTTTCGTCGACAACGGCCTETTGCG
CCTGAACGAAGCCGAGCAGGTGA -2903 (SEQ ID NO: 10)

Fig. 2
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GGCTGCGATTGGCGAGGTAGTAGTCCATCGCCATGCCCAGACGCTGCTGGCGGANCTGGA
.__guaBé6
TCTGACGCAACAACTCCTGCTGGTTACGGCTGACAATTTCTGCCGCTGCTGATGGCGTAG
CGCGCGCAGGTCGGCGACAAAATCAGCTATCGTGACGTCCGTTTCGTGACCGACGGCGCT
GACCACCGGAATGCGGCTGGCAAAAATCGCCCGCGCCACGCGTTCGTCGTTAAAACTCCA
CAAATCTTCCAGCGAACCGCCGCCECGCCCGACGATCAGTACATCACATTCECCECGCGE
GTTCGCCAGTTCGATAGCACGAACGATCTGCCCCGGCGCETCGTCECCCTGGACTGCGET
TGGATAGATAATAACGGGCAGGGATCGGTCACGACGCTTTAGCACGTGGAGAATATCATC
CAGCGCCGCECCGGTTTTCEAAGTGATCACCCCAACGCAGTGEAGCCEGGGAGEGCAACES
CTGTTTATGCTGCTGATCGAACAAGCCTTCGGCCTGCAGTTTGECTTTTAGCTGCTCATA
TTTCTGCTGCAACAAGCCTTCGCCCECGEGCTGCATACTTTCGGCCATGATTTCATAATC
GCCGCGCGGCTCGTACAGCGTAATGTTGECECETACCAGCACCTGCTEGCCCETECTGCRE
GCGGAACGTCACCCGGCGATTGCTEGT TACGGAACATCECACAGCGCACCTGAGCGRTATC
GTCTTTGAGCGTAAAGTACCAGTGEGECCCGACGCAGGCTGCGTGARATTAGAAATCTCGCC
GCTGATCCATACCTGTCCCATCTCCTGTTCTAACAGCAGACGAACCETCTCETTARGGCE
guaBl10 -
GCTTACGGTAAAAATTGAGGAAGTTTGAGAGGATAACATGTGAGCGGGATCAAATTCTAA
ATCAGCAGGTTATTCAATCGATAGTAACCTGCTCACGGGEGATCECARGCACTATTTGCA
ARAAAATGTAGATCCAACCGATTACGTTCTGTATAATGCCGCGGCAATATTTATTAACCT
guaB4
CCCAGGTGAGATATTGCCCATGCTACGTATCGCTAAAGAAGCTCTGACGTTTGACGCCCG
guaiBh

GGATCACCAAAGAGTCCCCGAACTACCGTCTGGGCTCCTGATTTTCTTCGCCCGACCTTC_

GCGTCGGGCGATTTATTTAATCTGTTTCACTTGCCTCGGAATAAGCGTCAATGACGGAAA
ACATTCATAAGCATCGCATCCTCATTCTGCGACTTCGGTTCTCAGTACACTCAACTGETTG
CGCGCCGCETGCGTGAGCTGGETETTTACTGTGAACTGTGGGCETCCGATEGTCGACAGAAG
CACAAATTCGTGACTTCAACCCAAGCGGCATTATTCTTTCCGECEECCCEGGAAAGCACCA
CCGARAGAAARCAGCCCGCGCGCGCCGCAGTATETCTTTGAAGCAGGCGTECCGGTATTTG
GCGTTTGCTATGGTATGCAGACCATGGCCATGCAGCT TGGCGGTCATGTAGARGGTTCTA
ATGAGCGTGAATTTGGTTATGCECAGGTCGAAGTGTTCACCCACAGCGCECTGETTCGCE
GTATTGAAGATTCCCTGACCGCAGACGGCABRACCGCTEGCTGGACGTGTCGATGAGCCACG
GCGATAARGTGACGGCGATTCCGTCCGACTTCGTGACCETCECCAGCACCCGAGAGCTGCC
CGTTCGCCATTATGGCCAACGAAGARARACGCTTCTACGGCGTACAGTTCCACCCGGAAG
TGACTCACACCCGCCAGGGTATGCGCATGCTGGAGCET TTTETACGCGATATCTGCCAGT
GTGAAGCGTTGTGGACGCCGGCGARGATCATCGATCGACGCCETERCECGCATTCCCGAGT
quaB7
AGGTAGGCGACGATAAAGTGATCCTCGGTCTCTCCGGCGGCGTGGATTCTTCCGTCACCG

——

CCATGCTGCTGCACCGCGCGATCGGTAAAAATCTGACCTGTGTTTTCGTCGACAACGGCC
guaB2

TGTTGCGCCTGAACG (SEQ ID NO: 11)

PCT/BE2006/000019
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1 CATGTGTGAGCGGGATCAAATTCTAARATCAGCAGETTATTCAATCGATAG
51 TAACCTGCTCACGGGGGATCGCAAGCACTATTTGCAARAARAATGTAGAT

101
151

Pl

201

251
301

ATTTGCAARA
TTAACCTCCC
ACGACGTCCT
CGCAGTTGAC
TGACGGAAGC
ARAACATGTC
GCGTAGTGAC
TGACCGAGCG
GTATCATCAC
ACATGACGCC
TGGCAAAAAT
TGCTTGGCAT
AAGATGAGCA
AGCGCGTTGA
GTCATTCAGA
AAATCATCGG
GCAGCGCGGT
GCGTGGGCGT
GTATTCCGGT
CCGCAGGTGC
GCGAAATCGA
GTGCGATGTC
TGGTGCCGGA
ACCAGCAGAT
BAACTGCGTAC
TTCACGACGT

AAATGTAGAT
AGGTGAGATA
CCTTGYTCCC
GAAAACTATT
GCGCCTGGCA
CATTGAGCGC
CGACCCGCAG
TAACGGTTIT
CGGTCGTGAC
GAAAGAGCGT
GCACGARAAAA
GATTACCGTA
GGGCCGTTTA
CGCGCTGGTG
AGGCGTGTTG
CGGCAACGTC
GAARGTCGGT
TCCGCAGATC
TATCGCTGAC
AAGCGCGGTA
ACTCTACCAG
CAARGGTTCC
AGGTATCGAA
GGGCGGCCTG
TAARGCGGAG
GACCATCACC

P2

GGAACTCCGGAATAGGAACTAAGGAGS,
ATCCCCGAACTACCGTCTGGGCTCTGATTTTCTTCGCCCGACCTTCGCG

GCAACCGATTACGTTCTGTATAATGCCCGGCAATATTTATTAACCTCCCA
GGTGAGATATTCGCCATGTACGTATCGCTARAGAAGCCCTGACGTTTIGAC

—
GCCCETGTAGGCTGCGAGCTGCTTCCAAGTTCCTATACTTTCTAGAGAATA

ATATTCATATGGGATCACCARAG

(SEQ ID NO: 12)

Fig. 4

GCAACCGATT
TTGCCCATGC
GCTCACTCCA
CGTCTGAATA
ATTGCCCTGG
CAGGCGGAAG
ACCGETCCTGC
GCGGGCTATC
GTGCGTTTTG
CTGGTGACCG
CGCGTAGAAA
AAAGATTTCC
CGTGTCGGCG
GCGGCAGGCG
CAACGTATCC
GCGACAGGCE
ATTGGCCCGG
ACCGCTGTTT
GGCGGTATCC
ATGGTGGGTT
GGCCGTTCTT
TCCGACCGTIT
GGTCGCGTAG
CGCTCCTGTA
TTTGTGCGTA
AARGAGTCCC

ACGTTCTGTA
TACGTATCGC
CCGTTTTGCC
TTCCTATGCT
CCCAGGAAGG
AAGTTCGCCG
CARCCACCAC
CGGTGGTGAC
TGACTGACCT
TTCGTGAAGG
AAGCGCTGGT
AGAAAGCGGA
CGGCGETCGE
TTGACGTACT
GTGRAACCCG
CAGGCGCTCG
GTTCCATCTG
CTGACGCAGT
GTTTCTCCGGE
CCATGCTGGC
ACAAATCTTA
ACTTCCAGAG
CCTATAAAGG
TGGGGCTGAC
TCAGCGETGC
CGRACTACCG

Fig. 5

TAATGCCGCG
TARRGAAGCC
GAATACTGCC
TTCTGCGGCG
CGGCATTGGT
CGTGAAGARA
GTTGCATGAA
TGAAGATAAC
GAACCAGCCG
CGAAGCCCGT
CGITGATGAT
ACGTAAACCA
CGCAGGCGCG
GCTGATCGAC
TGCTAARTAT
CGCACTGGCG
TACCACTCGT
TGAAGCGCTG
CGACATAGCC
GGGTACGGAA
CCGCGGCATG
CGACAACGCC
TCGCCTGAAA
CGGTTGTGCT
GGGCATTCAG
TCTGGGCTCC

GCAATATTTA
CTGACGTTTG
GATCTCAGCA
ATGGACACCG
TTTATCCACA
CACGAGTCCG
GTGARAGCCC
GAGCTGGTGG
GTTAGCGTTT
GAAGTCGTGC
AACTTCCATC
AACTCCTGCA
GGCAACGAAG
TCCTCTCACG
CCTGACCTGC
GAAGCCGGTT
ATCGTGACTG
GAAGGTACCG
ARRGCGATTG
GAATCCCCGG
GGCTCGCTGE
GCTGACAARAC
GAGATCATTC
ACCATCGACG
GAAAGCCACG
TGA

(SEQ ID NO: 13)
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BELGIAN COORDINATED cou.acnous OF MICROORGANISMS - BCG
LMG-COLLECTION O py
Faga 1 of Form eocmme/etw.. 2-132 | Recelpt In the case of an ariginal depasi E

Budapast Traaty on the Intersational Recognliion of the Deposit of Microorganlsms tor
the Purposes of Patent Procadure

Recalpt in 1he case of an original deposht Issued pursuant to Rule 7.1 by the
International Depositary Authority BOCKW/LMG identlfled at the botom of next page

International Form BCCM/LMG/BR{A/Q%A32....

“To: Name ol the depasitor 1 Prof. J.~P. HBernalsteens

.-

Address ! Vrije Universitolt Brugsel
Laboratorium Gepetische virologle
Paaxdenstraat 65
B~1640 Sint~Genesius«fode
{. Identiflcation of the microorganism:

L4 identification relerance givan by the daf:osnor:

Smeg

L2 Acoesslon nurmber given by the internationa) Dsposhary Authority:

MG p-21641
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BELGIAN COORDINATED COLLECTIONS OF MICROQRGANISMS - BCCM
LMG-COLLECTION

Page 2 of Form BGGMAMA/BP/4, 927122 Recelpt in the case of an original depost IS D) o =

I, - Sclentlilc description andfor proposed taxonomic deslgnation
The microorganism Kdantifled under ) above was accompanled by §
(mark with a cm;s the applicable bowtes))
a solentific desariplion
= a proposed taxonomic designation

. Racsipt and sccaptance

This International Depesitary Authotity acce;its the mioroorganism ldentifled under
| above, which was recaived by It on (date of original deposit) :

August S, 2002

i¥. International Deposltary Authority

Belgian Cootdihated Collections of Microorganising {BCCHM)
Laboratorium voor Microbiologie - Bacteridnverzameling (LMG)
“Univergitelt Gemt

K.L. Ledeganckatraal 35

B-5000 Gant, Belgium

Slgnatura(s) of person{s) having the pswer lo represent the Intemational Deposiery Authorty or
ot guthodzed offlcial(s): .

Dr. D. Jansgens, curator IDA

Date Beptembar 5, 2002
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BELGIAN COORDINATED COLLECTICNS OF MICROORGANISMS - BCOM
LMG-COLLECTION

K P~
Page 1 of Form BOCMILMA/BR/SL, 93132, Viabilty statement , I

Budapest Treaty on the Intarnational Recognition of the Deposit of Microorganisms for
the Purposes of Patent Procsdurs

Viabliity statement Issued pursuant to Ruls 10.2 by the International Deposlia'i;y
Authority BCCWLMG Identifiad on the following page

{nternational Form BCOMLMG/RRe 327132

To: Parly to whom the viablity statemant 1s Issued:

Nate ¢ Prof. J.-B. Hermalsteens

o~

Addrass v Vrije Universiteit Brussel
. Laboratorium Genotische Viroleogie
Paardenstraat 65
B~1640 Zint~Genesiuns-Roda

L Deapositor:

i Name : 'Prof. J.-P. Hexnalsteens

.2 Address ¢ yrije Univexsiteit Brussel
laboratorium Genetische Virologie
Poardensktxaat 65
B~1640 Sint-Cenesius~Rode

i, dentification ot the microorganism

I Accession numbar glven by the international Depositary Authority:

EMG P-21641

n2 Data of the original déposﬂ {or where & new deposit or & transfer has keen made, the most
recent relevam date} ¢

Angust 9, 2002
. Viabllity statement.

'Tha viability of the microorganism ldentified under Il above was tested on

H . Angugt 9, 2002 ‘

{Give date. Inthe cages rofared o In Aule 10.2(2)(H) and {iil), refer io the most recent viability test).
On thaf date, the sald microarganlism was: {mark he applicable box with a cross)

53} vigble

] no kanger viable
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BELGIAY COORDINATED OOLLECTIONS OF MICROORGANISMS - BCCM
LMG~COLLECTION .
Page 2 of Fort BCCMILMG/BP/Y.... 22713 viabilty statement . KOp 1

V. Conditlons under which the viablity test has heen petiormed:

{(Filtint i the Irﬂoqnétion has baen requesied and i the results of the test were negative),

v. International Depositary Authority

Belglan Coordinated Collectlons of Microorganisms {BCCH)
Leboratorium vootr Microbiciogle - Bacterlénverzameling (LMG)
Universiteit Gent

KL, Ladeganckstraat 3§

B.8000 Guant, Belglum

Signature(s) of parson(s} having the power 1o represent the international Depositary Authacity or
of authorized officlai(s) :

Pr. D. Janssens, curator IDA

Date i Septembor 5, 2002

Fig. 6 (deposit receipt)
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BELGIAN COQROINATED COLLECTIONS OF MICRGGRGANISHS - BCCM
LMG-COLLECTION _
Page 1 of Form BCGMAMGBR4/027235 | Receipt in he case of an original deposit RaPtE

Budapest Treaty on the International Recognition of the Daposit of Micraorganisms for
the Purpoges of Patent Procedurs

Recelpt In the' case of an original depoéh issued pursuant to Rule 7.1 by the
International Depositary Autharity BCCM/ALMG Identifled at the bottom of next page

International Formn BCCMALMGIBPIAL.fAZn1A4...

To: Name of the depasitor :  Prof. J.~P. Hornalsteons

(2]

Address . t Vrije Universiteit Brusscl
Loboratorium Genotisehe Virologio
Pagxdensbraat, 65
B-1640 Sint~Geneaius-Rode

L, Identification of the microorgantam:

L1 |dentffication raference givan by the depositor:

sSx66 .

1.2 Accession number givan by {he Intermational Depositary Authority:

MG P-21646
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LMG-COLLECTION

BELGIAN COOHDINATED COLLEGTIONS OF MICROORGANISMS - BCCM AT O J I

Page 2 of Form BGCMLMGIBRI4..82:135.. Recalpt in the case of an orginal depasit

.

i,

Sclentitic description and/or proposed taxchetnlc deslgnation
The micresrganism Klentifted under | abave was accompanled by !

{mark with 8 crosfs the applicable boxles)):

a sclentific description

3] a proposed taxonomic designation

Recolpt and accepiance
This international Deposifary Authorlty asccepts the microorganism ldentifled undor

I above, which was recelved by It on {date of original depesh)

Rugust 28, 2002
International Depositary Authority

Belglan -Coordinated Callections of Microorganisms (BCCHM)

Laboratorium voor Microblologle - Bacteridnverzameling (LMG)
Unlversiteit Gent

K.L. Ledegenckstraat 35
B8-2000 Gent, Belgium

Slgnature(s) of person{s) having the power to rapresent the intemational Depasitary Authority or
ot authorized officiai(s):

Ppr. D, Jansseas, curator IDA

Data ; September 5, 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM 4.
LMG-COLLECTION 02138 OPIg
Paga 1 of Form BOCMLMGBRIS i Vigbliity statement

Budapest Treaty on the International Recognition of the Deposlt of Microorganisms for
the Purposes of Patent Procedurs

Viabiiity statemont lssued pursuant o Rufe 10.2 by the International Depositary
Authority BCCM/LMG ldentifled on the following page

Internaticnal Form BCCMLMG/BRIS/..... 087135

To: Party 1o whom the viabliity siatement Is Issuad:

ame 1 Pgof, J.-P., Bernalsteens

an

Address : Vrije Unlvexaiteit Bruasel
. Laboratorium Genetisohe Viralogle
Paaxdenstraat 65
B-1640 Sint-Genogius-Rade

te Oopositorn
11 Name : Prof. J.-P. Herpalsteens
12 Address ! Yrije Univarziteit Brusgel

Lakoratorium Genetische virelogie
Paardenstraak 65
B-1640 SinkwGenesius-Rode

. identlifcation of the microorganism

iR} Accession number givan by the International Deposiiary Authority:

NG P~21646

n2 Data of the otiginal déposit {ur where a new deposlt or 2 fransfer has been made, the mosl
recent relevantdate) ¢

Augost 28, 2002
.,  Viablily staietrent.

The viabiilty of the mlcn;omamsm identifled undar Il above was tasted on

. August 28, 2002

{Give date. In the cases referred 1o In Rule 10.2(a)(il) and {1}, refer lo the most recent viablifty test).
On that dats, the sald microorganism was: {mark the applicable ﬁbx with a cross)

& viable

] no longer viable
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS ~ BCCM
LMG-COLLECTION 02-135

¢
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VACUNA DE SALMONELA CON VIRUS VIVOS ATENUADA

DESCRIPCION

CAMPO DE LA INVENCION

La presente invencion se refiere a mutantes bacterianos atenuados, en particular a
mutantes atenuados de Salmonella enterica y a una vacuna con virus vivos atenuada que

comprende los mismos.

ESTADO DE LA TECNICA

Las salmonelas son bacilos Gram-negativos, anaerobios facultativos, moviles, que
fermentan azicares distintos de Ia lactosa, que pertenecen a la familia de las
Enterobacteriaceae. Las salmonelas habitualmente se transmiten a los seres humanos por
el consumo de alimentos contaminados y producen salmonelosis.

Las salmonelas se han aislado de muchas especies animales incluyendo las vacas,
los pollos, los pavos, las ovejas, los cerdos, los perros, los gatos, los caballos, los monos,
las focas, los lagartos y las serpientes.

El 95% de patogenos importantes de Sa/monella pertenecen a Salmonella enterica,
con S. enterica serovariedad Typhimurium (S. Typhimurium) y S. enterica serovariedad
Enteritidis (S. Enteritidis) como serovariedades mas frecuentes.

Las infecciones por Salmonella son un problema médico y veterinario grave en todo
el mundo y causan preocupacion en la industria alimentaria. Los alimentos contaminados
no se pueden identificar facilmente.

A El control de la salmonelosis es importante, para evitar las infecciones humanas
potencialmente letales y considerables pérdidas econdmicas para la industria conservera
de animales.

La presencia omnipresente de la Salmonella en Ia naturaleza complica el control de
la enfermedad precisamente por la deteccién y erradicacion de animales infectados.

Se han probado varias estrategias de control basadas en los principios de

exclusion competitiva y vacunacién para controlar la infeccion de por ejemplo, las aves de
corral.



La vacunacion de animales de granja se considera con frecuencia la via mas eficaz
para prevenir las zoonosis producidas por la Sa/monella.

Las vacunas inactivadas de células completas y las vacunas de subunidades se
utilizan en la prevencion de las infecciones por Salmonella en los animales y en los seres
humanos con resultados variables. Las vacunas inactivadas en general propormonan poca
proteccion frente a la salmonelosis. .

Las vacunas de Sa/monella atenuadas con virus vivos son potencialmente
superiores a las preparaciones inactivadas debido a: (i) su capacidad para producir
inmunidad mediada por las células ademas de respuestas al anticuerpo; (i) la
administracion oral sin riesgo de contaminacion por la aguja; (iii) eficacia después de la
administracion de una sola dosis; (iv) produccioén de respuestas inmunitarias en multiples
puntos de la mucosa; (v) bajo coste de produccién; y (vi) su posible utilizacion como
vehiculos para la administracion de antigenos recombinantes al sistema inmunitario.

Pocas vacunas de Salmonella con virus vivos atenuadas estan realmente en el
mercado porque los resultados con las cepas mutantes atenuadas no han sido siempre
buenos.

Por ejemplo, se han vacunado aves de corral con aro- o mutantes de AMPc,
incluso muchos pollos muertos poco tiempo después de la vacunacion. Como la infeccion
por Salmonella con frecuencia se produce muy al principio, es crucial la vacunaciéon de
pollos muy jévenes. Sin embargo, a esta edad éstos son muy sensibles a la Sa/monella,
debido posiblemente a la inmadurez de su sistema inmunitario. Ademas de la poca
proteccion de los pollos vacunados, se observd a menudo una excrecion prolongada de
las cepas de la vacuna.

La vacunacion de aves con Ia cepa Megan®vac1, gue lleva consigo eliminaciones
en los genes cya y crp (patentes US n° 5.389.368; n°® 5.855.879; n° 5.855. 880) da como
resultado una reduccion del numero de aves a partir del cual una cepa virulenta de la
prueba de provocacion con Salmonella puede aislarse 7 dias después de la prueba de
provocacion. Sin  embargo, esto no proporciona una proteccion completa
(http://www.meganhealth.com/meganvac.html).

Existe por lo tanto la necesidad todavia de mejorar las cepas atenuadas de la
vacuna de Sa/monella con virus vivos, y de mejorar las cepas atenuadas de la vacuna con
virus vivos de las bacterias que infectan especies veterinarias en general.

La informacién en la bibliografia sobre la influencia de mutaciones guaB sobre la



virulencia de Salmonella y otras bacterias es escasa.

McFarland y Stocker (1987, Microbial pathogenesis 3:129-141) describieron sobre
la virulencia reducida de los mutantes por insercion de guaA y guaB Tn10 de S.
Typhimurim y S. dublin en ratones BALB/c. A alta dosis (2,5%107 cfu para S. Typhimurium
y 10* cfu para S. dublin), sin embargo, estos autores describieron una gran letalidad,
procedente de la multiplicacion de la cepa auxétrofa.

Wang et al. (2001, Infection and Immunity 69.4734-4741) describieron una pruebas
preclinicas con una vacuna contra la fiebre tifoidea en seres humanos. La vacuna de
Wang et al. comprendia un mutante AguaBA de Salmonella typhi. Esta cepa atenuada, sin
embargo, presentaba una virulencia residual significativa en ratones.

La solicitud de patente internacional WO 99/58146 y la patente US n° 6.190.669
dan a conocer cepas de la vacuna de Salmonella typhi que albergan una mutacion

AguaBA, que se utilizan como vector con microbios vivos para administrar xenoantigenos.

OBJETIVOS DE LA INVENCION

Un objetivo de la presente invencién consiste en proporcionar cepas de Salmonella
enterica atenuadas.

Otro objetivo de la presente invencién consiste en proporcionar una vacuna con
virus vivos atenuada contra la salmonelosis y procedimientos de prevencion basados en la
misma.

Incluso otro objetivo de la presente invencion consiste en proporcionar cepas con
virus vivos atenuadas que son tiles como vector con microbios vivos y como vacunas
mediadas por ADN que expresan xenoantigenos. Dichas cepas son muy adecuadas para
el desarrollo de vacunas incluyendo las vacunas polivalentes.

Aun otro objetivo de la presente invencion consiste en proporcionar un método para
conseguir un mutante por eliminacion de S. enterica para su utilizacién en una vacuna
atenuada con virus vivos.

Ademas otro objetivo de la presente invencion consiste en proporcionar los mismos
materiales y procedimientos para la preparacion de cepas atenuadas de bacterias que
infectan especies veterinarias, aves de corral mas en particular.

El objetivo general consiste en mejorar la seguridad de los alimentos y la salud de
los animales.
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SUMARIOQ DE LA INVENCION

Un primer aspecto de la invencion se refiere a una cepa mutante atenuada de
Salmonella enterica que no puede formar nucleétidos de guanina de nuevo, y en la que
dicho mutante contiene una mutacion por eliminacion en el gen guaB.

El principio tal como se demuestra en la presente memoria para S. enterica puede
aplicarse a cualquier organismo que pueda utilizar el nucledtido de guanina como
intermediario. Un aspecto de la invencién se refiere por consiguiente a una cepa mutante
atenuada de una bacteria que infecta especies veterinarias que contiene una mutacion por
eliminacion en el gen guaB. La expresion ‘especie veterinaria que infecta una bacteria” en
el contexto de la invencion se refiere en particular a bacterias que son patégenas para
especies veterinarias, y que pueden atenuarse por una mutacion por eliminacion en el gen
guaB. La especie veterinaria que infecta bacterias puede ser una bacteria Gram-negativa.
Para las aves de' corral resultan preferidas las bacterias Gram-negativas tales como
Salmonella, Pasteurella, Escherichia coli, etc. Son mas preferidas Salmonella enterica y E
coli (patégena). “Patdgena para’ significa que la bacteria, si no esta atenuada, puede
producir una enfermedad infecciosa en la especie veterinaria.

Los mutantes de la invencion no pueden expresar un producto génico GuaB
funcional. En otras palabras la funcién del gen guaB esté alterada, por lo cual se obtiene
una cepa auxoétrofa atenuada.

La cepa mutante de la invencién, que lleva una mutacion por eliminacion en el gen
guaB, no puede crecer en un medio minimo A, a menos que este medio esté enriquecido
con guanina, xantina, guanosina o xantosina 0,3 mM.

La presente invencién en particular tiene por objeto proporcionar cepas atenuadas
de S. Enteritidis y S. Typhimurium.

Preferentemente la mutacion por eliminacién en el gen guaB se introduce en la
cepa 76Sa88 del fago tipo 4 S. Enteritidis de la cepa progenitora o en la cepa precursora
1491596 de S. Typhimurium.

Una de las cepas atenuadas de S. enterica obtenida segun la invencion es una
cepa SM69 de S. Enteritidis con el nimero de registro LMG P-21641. Otro ejemplo es la
cepa SM86 de S. Typhimurium con el nimero de registro LMG P-21646.

Las cepas mutantes atenuadas de la invencion son muy adecuadas para su



utilizacién en una vacuna atenuada con microbios vivos incluyendo una vacuna polivalente
o multivalente. La cepa mutante atenuada de la invencion puede codificar y expresar un
xenoantigeno y puede como tal utilizarse como vector con microbios vivos y/o como
vacuna mediada por el ADN.

En un segundo aspecto de la invencion se refiere a una composicion farmacéutica
0 a una vacuna para inmunizar una especie veterinaria contra una infeccion bacteriana

(por ejemplo salmonelosis causada por Salmonellae) que comprende:

- una cantidad farmacéuticamente eficaz o inmunizadora de una cepa mutante segun
la invencion, que no puede formar de nuevo nucleétidos de guanina debido a una
mutacion por eliminacion en el gen guaB; y

- un vehiculo o diluyente farmacéuticamente aceptable. Las composiciones

preferidas son las que comprenden una cepa mutante de Salmonella enterica

segun la invencion.

La cepa atenuada de la invencion puede transferir ADN qué codifica a un
xenoantigeno en una célula eucaridtica. Este xenoantigeno puede ser codificado por un
plasmido eompuesto por la cepa mutante atenuada de la invencioén y expresado en el
mismo.

En general se administran aproximadamente de 102 cfu a aproximadamente 10'"°
cfu, preferentemente aproximadamente 10° cfu a aproximadamente 10% cfu (ejemplos de
una cantidad farmacéuticamente eficaz o inmunizadora). Una dosis inmunizadora osmla
segun la via de administracion. Los expertos en la materia pueden encontrar que la dosis
eficaz para una vacuna administrada por via parenteral puede ser inferior a la de una
vacuna similar que se administre mediante agua potable y similares.

Las cepas atenuadas de la invencion, y las composiciones farmacéuticas o las
vacunas que comprenden las mismas, son muy adecuadas para inmunizar un animal o
una especie veterinaria contra una infeccién bacteriana (por ejemplo salmonelosis)
posiblemente otras enfermedades (en el caso de una vacuna multivalente).

Otro aspecto de la invencion por Consiguiente se refiere a un procedimiento de
inmunizacién de animales, preferentemente de especies veterinarias, mas
preferentemente aves de corral tales como pollos contra una infeccién por una bacteria

(por ejemplo salmonelosis causada por Salmonellae), comprendiendo dicho procedimiento



la etapa siguiente:

administrar al animal o .especie veterinaria necesitado de la misma una cantidad
inmunizadora de una cepa mutante atenuada de la invencion y/o de una vacuna que
comprende la misma, con lo cual se provoca a continuacién una respuesta inmunitaria
protectora en el animal o especie veterinaria.

Ejemplos de especies veterinarias que van a ser inmunizadas contra la
salmonelosis: aves de corral, ganado pequefio o pesado tales como polios, pavos, patos,
codornices, gallinas de Guinea, cerdos, ovejas, terneras, vacas, etc.

En general, se administra una dosis apropiada a estos animales, preferentemente
por via oral, nasal o parenteral.

Un dltimo aspecto de la invencién se refiere a una cepa mutante de la invencion
para su utilizacién como medicamento (por ejemplo para su utilizacién en una vacuna).
Otro aspecto todavia de la invencion se refiere a la utilizacion de una cepa mutante
atenuada de la invencion para la preparacion de un medicamento, tal como una vacuna,
para la prevencion (y/o tratamiento) de una enfermedad producida por.un patégeno (la
bacteria infecciosa) tal como la salmonelosis. Los ejemplos de animales o especies

veterinarias que van a ser tratados y dosis recomendadas se proporcionan anteriormente.

DESCRIPCION DETALLADA DE LA INVENCION

Se descubrio sorprendentemente que una mutacion por eliminacion en el gen guaB
puede conducir a cepas atenuadas de Salmonella enterica con virulencia
significativamente reducida y que pueden provocar una respuesta inmunitaria en el ganado
animal. Dicha eliminacion atenuaria cualquier organismo que pueda utilizar el nucledtido
guanina como intermediario.

El término “gen” tal como se utiliza en la presente memoria se refiere a la secuencia
de codificacion y a sus secuencias reguladoras tales como las sefiales de activacion y
terminacion.

El mutante por eliminacion segun la invencién es en el que esta inactivada la
enzima IMP deshidrogenasa de la ruta metabdlica de la purina (codificada por guaB).

Dicha inactivacion puede obtenerse mediante una eliminacién mediante la cual la
funcion del gen guaB se altera, lo que conduce a una funcion invalida (no se forma ningln

producto génico funcional) del gen ¢ genes afectado(s). Un experto en la materia conoce



como.obtener dichos mutantes y una prueba sencilla puede decir si la funcion del gen
guaB esta alterada. La cepa mutante que no puede expresar un producto del gen guaB
funcional no puede desarrollarse en un medio Minimo A, a menos que este medio esté
enriquecido con guanina, xantina, guanosina o xantosina (por ejemplo 0,3 mM).

El objetivo de la invencién consiste en proporcionar, entre otras, cepas atenuadas
de S. Enteritidis y S. Typhimurium ya que éstas son las serovariedades mas comunes de
S. enterica.

La presente invencion proporciona cepas atenuadas. La invencién proporciona
entre otras cebas atenuadas de Salmonella enterica para su utilizacion, entre otras, como
vacunas activas atenuadas contra Ia salmonelosis, como vector con microbios vivos y/o
Como vacunas rhediadas por ADN que expresan xenoantigenos. Tal como se utiliza en la
presente memoria,' un “xenoantigeno” significa un xenoantigeno para la Salmonella.

Las vacunas de vector con microbios viVos, denominadas también “vacunas
vehiculo” y “sistemas de administracion de antigenos de virus vivos”, comprenden un area
excitante y versatil de la vacunologia (Levine et al., 1990, Microecol. Ther. 19:23- 32). En
este procedimiento, se modifica una vacuna virica o bacteriana con microbios vivos de
modo que expresa xenoantigenos protectores de otros microorganismos y administra los
antigenos al sistema inmunitario, estimulando de este modo una respuesta inmunitaria
protectora. Los vectores bacterianos vivos que se estan publicando incluyen, entre otros,
la Salmonella atenuada.

Un objetivo de la invencion consiste en proporcionar cepas atenuadas, similares a
las cepas atenuadas de S. enterica para su utilizacion en una vacuna con virus vivos
posiblemente una vacuna con virus vivos polivalente o multivalente.

Uno de los objetivos de Ia invencién consiste por consiguiente en proporcionar una
vacuna contra la por ejemplo la salmonelosis que comprende:

- una cantidad farmacéuticamente eficaz o un inmunizadora de un mutante de la
invencion (por ejemplo un mutante de Salmonella enterica) que no puede formar de
nuevo nucledtidos de guanina, en la que dicho mutante contiene una mutacion por
eliminacion en el gen guaB; y

- unvehiculo o diluyente farmacéuticamente aceptable.

Otro objetivo de la invencion consiste en proporcionar una vacuna con virus vivos



de vector que comprende:

- una cantidad farmacéuticamente eficaz o un inmunizadora de un mutante de la
invencion (por ejemplo un mutante de Salmonella enterica), que no puede formar
de nuevo nucledtidos de guanina, en la que dicho mutante contiene una mutacion
en el gen guaB, y en la que dicho mutante codifica y expresa un xenoantigeno; y

- unvehiculo o diluyente farmacéuticamente aceptable.

El xenoantigeno especifico empleado en el vector con virus vivos (S. enterica) no
es critico para la presente invencion.

Aun otro 6bjetivo de la invencién consiste en proporcionar una vacuna mediada por
ADN que comprende:

- unacantidad farmacéuticamente eficaz o una cantidad inmunizadora de un mutante
de la invencion (por ejemplo un mutante de Salmonella enterica), que no puede
formar de nuevo nucleétidos de guanina, en la que dicho mutante contiene una
mutacion en el gen guaB, en la que dicho mutante contiene un plasmido que
codifica y se expresa en una célula eucariética, un xenoantigeno; y

- unvehiculo o diluyente farmacéuticamente aceptable.

Los detalles en cuanto a la construccion y utilizacién de vacunas mediadas por
ADN pueden encontrarse en la patente US n°® 5.877.159, que esta incorporada como
referencia en la presente memoria en su totalidad. De nuevo, el xenoantigeno especifico
empleado en la vacuna mediada por ADN no es critico para la presente invencion.

La decision de si expresar el xenoantigeno por ejemplo, en S. enterica (utilizando
un activador procariético en una vacuna de vector con virus vivos) o en las células
invadidas por ejemplo por S. enterica (utilizahdo un activador eucariético en una vacuna
mediada por ADN) puede basarse en qué construccion de vacuna para este antigeno
especifico proporciona la mejor respuesta inmunitaria en los estudios con animales o en
las pruebas clinicas, y/o, si la glucosilacion de un antigeno es esencial para su
inmunogenicidad protectora, ylo, si la configuracion terciaria correcta de un antigeno se
consigue mejor con una forma de expresion que con la otra (patente US n° 5.783.196).

En las vacunas de la presente invencion, la cantidad farmacéuticamente eficaz ola



cantidad inmunizadora de los mutantes de Ia presente invencion que debe administrarse
variara dependiendo de la edad, el peso y el sexo del paciente. “Cantidad inmunizadora”
tal como se utiliza en la presente memoria significa de hecho una cantidad que es capaz
de provocar una respuesta inmunitaria en el animal que recibe la composicidn/vacuna
farmacéutica. La respuesta inmunitaria provocada puede ser una respuesta humoral, de
las mucosas, local y/o celular. '

El vehiculo o diluyente especifico farmacéuticamente aceptable empleado no es
critico para la presente invencion y son convencionales en la técnica. Ejemplos de
diluyentes incluyen: tampén para tamponar los acidos gastricos en el estomago, tal como
tampon de citrato (pH 7,0) que contiene sacarosa, tampon de bicarbonato (pH 7,0) solo o
tampén bicarbonato (pH 7,0) que contiene acido ascorbico, lactosa y opcionalmente
aspartamo. Ejemplos de vehiculos incluyen: proteinas, por ejemplo, como las que se
encuentran en la leche desnatada; aztcares: por ejemplo sacarosa; o polividona.

Los mutantes por eliminacion segun la invencion han sido creados mediante
técnicas de recbmbinacién homologas convencionales, por lo que parte del gen guaB, por
ejemplo parte de la secuencia de codificacion de guaB, en la primera etapa esta sustituida
por un gen con resistencia y secuencias de FRT adyacentes.

Preferentemente, en una segunda etapa, dicho gen con resistencia se separa por
recombinacion entre las dos secuencias de FRT. Una secuencia de FRT y las secuencias
P1y P2 de cebado permanecen por el mecanismo molecular de la recombinacion que
elimina el gen con resistencia a antibidticos segtin Datsenko y Wanner (2000) (véase por
ejemplo la Figura 4).

Un ejemplo especifico de la invencién se refiere por ejemplo a mutantes por
eliminacion de guaB de S. Enteritidis gque comprenden un gen guaB mutado o la secuencia

de codificacion que comprende SEC. ID. n°: 12,

BREVE DESCRIPCION DE LOS DIBUJOS

La Figura 1 es una representacion esquematica de la serie de reacciones de Ia
biosintesis del monofosfato de guanosina (adaptada de Zalkin y Nygaard, 1996, en
“Escherichia coli and Salmonella, Cellular and Molecular Biology, Second edition” 1996
F.C. Neidhardt ed. ASM Press, Washington D.C., vol. 1, ch. 34:561-579). AICAR: 5'-

fosforribosil-4-carboxamida~5—aminoimidazol; ATP: trifosfato de adenosina; G: guanina;
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GMP: monofosfato de guanosina; GR: guanosina; Hx: hipoxantina; HxR: ribosido de
hipoxantina (inosina); IMP: monofosfato de inosina; X: xantina, XMP: monofosfato de
xantosina; guaA: GMP sintetasa, guaB: IMP deshidrogenasa; guaC: GMP reductasa. -

La Figura 2 representa el contigo 1294 del genoma de S. Enteritidis (SEC. ID. n°;
10). El coddn de iniciacion ATG y el codon de terminacion TGA del gen guaB estan en
negrita.

La Figura'3 representa la secuencia del fragmento AguaB de S. Enteritidis clonado
en pUC18 (SEC. ID. n®: 11). Los cebadores que se utilizaron son los indicados por flechas
horizontales. El fragmento generado con los cebadores GuaB6-GuaB7 se clond en pUC18.
El codon de iniciacion ATG y de terminacion TGA del gen guaB de la enzima de restriccién
Smal CCCGGG se indican en negrita.

La Figura 4 representa la secuencia nucleotidica del fragmento por PCR de S.
Enteritidis, que incluye la eliminacion de guaB, obtenida tras el secuenciado, utilizando el
cebador GuaB10 (SEC. ID. n°: 12). El fragmento por PCR se amplié con los cebadores
GuaB6-GuaB7, utilizando el ADN gendmico completo del mutante SM20. La secuencia
FRT restante esta indicada en letra negrita en cursiva y los cebadores P1 y P2 por flechas
(Datsenko y Wanner, 2000, PNAS 97:6640-6645). Los codones de iniciacion ATG y de
terminacion TGA del gen guaB estan indicadas en negrita. -

La Figura 5 representa el gen guaB de S. Typhimurium LT2, apartado 117 de 220
del genoma completo (SEC. ID. ne: 13). El coddn de iniciacion ATG y el coddén de
terminacién TGA del gen guaB estan en negrita.

Las Figuras 6 y 7 representan las recetas del depdsito de SM69 y SM86
respectivamente.

La invencion se describira con mayor detalle en los ejemplos y las formas de
realizacion siguientes haciendo referencia a los dibujos adjuntos. Las formas de

realizacion y ejemplos especificos no pretenden de ninguna manera limitar el alcance de la
invencion reivindicada.

EJEMPLOS
EJEMPLO 1: la mutacién auxotrofa afecta al gen quaB

Un mutante auxétrofo de la insercion de una S. Enteritidis natural se obtuvo por

mutagénesis de la insercion. Solamente cuando se enriguece con guanina, xantina,
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guanosina o xantosina 0,3 mM pudo desarrollarse la cepa mutante en medio Minimo A.

Estos datos sugieren fuertemente que la mutacién auxotrofa de la cepa afecta al
gen guaB, que codifica la enzima IMP deshidrogenasa (EC 1.1.1.205). Esta enzima
transforma la inosina-5'-monofosfato (IMP) en monofosfato de xantosina (XMP) como se
indica en la Figura 1.

Un mutante de la insercién puedé revertir, restaurando de este modo la
patogenicidad de la cepa. Esto limita su aplicacion en una cepa con microbios vivos
atenuada. En este aspecto se prefieren mutantes por eliminacion. Se crearon por
consiguiente y se probaron los mutantes por eliminacién de guaB de S. Enteritidis y S.

Typhimurium. Los genes guaB de ambas serovariantes se proporcionan en las Figuras 2 y
5. |

EJEMPLO 2: mutantes por eliminacion de guaB

Construccion de los mutantes por eliminacién de guaB

Se crearon mutantes por eliminacion de guaB segun el procedimiento para generar
mutaciones por eliminacion en el genoma K12 de Escherichia coli (Datsenko y Wanner,
2000, PNAS 97:6640-6645, incorporada como referencia en la presente memoria).

Este procedimiento se basa en la recombinacién homologa, mediada por el sistema
bacteriéfago A Red recombinasa, de un fragmento lineal de ADN generado por PCR.

La secuencia guaB se sustituye de este modo por un gen con resistencia a
antibioticos. Este gen con resistencia es adyacente a las secuencias de FRT (secuehcias
diana de reconocimiento de FLP) y puede escindirse del genoma por recombinacion
especifica para el sitio, mediada por la FLP recombinasa.

Se aplicé PCR por solapamiento (Ho et al., 1989, Gene 77:51-59) para construir un
fragmento lineal. EI principio se basa en la utilizacién de dos series de cebador, un par
corriente arriba (GuaB3-GuaB4: GuaB3: &5’ GGCTGCGATT GGCGAGGTAG TA 3’, SEC.
ID. n% 2; GuaB4: 5 GGTGATCCCG GGCGTCAAAC GTCAGGGCTT CTTTA 3, SEC. ID.
n° 3) y un par corriente abajo (GuaB5-GuaB2; GuaB5: 5’ TTGACGCCCG GGATCACCAA
AGAGTCCCCG AACTA 3, SEC. ID. n°: 4, GuaB2: 5 CGTTCAGGCG CAACAGGCCG
TTGT 3, SEC. ID. n°: 1) del gen guaB.

Ambas series contienen cebadores (GuaB4 y GuaB5) que son parciaimente

1
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complementarios y a los cuales se afiade una secuencia de restriccion Smal.

Tras la hibridacion de las secuencias complementarias resultantes y la elongacion
de la cadena, la PCR con los cebadores externos (GuaB6-GuaB7; GuaB6: 5’
GCAACAACTC CTGCTGGTTA 3, SEC. ID. n° 5. GuaB7: &' AGACCGAGGA
TCACTTTATC 3’, SEC. ID. n° 6) gener6 un fragmento con una secuencia Smal de 6
pares de bases que sustituye a un segmento interno de 861 pares de bases de la
secuencia de codificacion guaB. Este fragmento AguaB se clono en el vector puUC18
(véase la Figura 3).

El gen con resistencia al cloranfenicol (cat) con sus secuencias FRT adyacentes se
ampli¢ utilizando los cebadores P1 (5 GTGTAGGCTG GAGCTGCTTC 3, SEC. ID. n°: 8) y
P2 (5 CATATGAATA TCCTCCTTAG 3, SEC. ID. n° 9) (Datsenko y Wanner, 2000) y el
ADN plasmido pKD3 (Datsenko y Wanner, 2000) como plantilla.

Este fragmento de PCR se ligéb en la secuencia Smal del fragmento AguaB
clonado. El fragmento deseado se generd utilizando cebadores anidados (GuaB6-GuaB7).

El fragmento por PCR resultante se electroporé en la cepa 76Sa88 tipo 4 del fago
S. Enteritidis (una cepa clinica procedente de un pavo, obtenido en el Veterinary and
Agrochemical Research Centre, Groeselenberg 99, B-1180 Ukkel, Bélgica) que alberga el
plasmido pKD46 de replicacion sensible a Ia temperatura, que codifica al sistema de
bacteriéfago Lambda Red recombinasa.

Se probaron transformantes resistentes al cloranfenicol en medio Minimo A y en
medio Minimo A enriquecido con guanina 0,3 mM. Los mutantes AguaB::catFRT se
confirmaron por PCR utilizando las siguientes combinaciones de cebador: GuaB6-GuaB?7,
GuaB6-P2, GuaB7-P1y P1-P2.

El mutante AguaB::catFRT de S. Enteritidis (SM12) se transformé con el plasmido
pPCP20 de replicacién sensible a la temperatura por electroporacion. E| plasmido pCP20
codifica la FLP recombinasa, que reconoce las secuencias FRT, para eliminar el gen cat.
La cepa resultante se denomind SM20.

El fragmento por PCR en el que esta situada la eliminacién se obtuvo utilizando
ADN genémico'completo del mutante SM20 y la combinacién de cebador GuaB6-GuaB7
(véase la Figura 4).

La mutacion AguaB se confirmé por secuenciado de este fragmento, utilizando el
cebador GuaB10 (5' AGGAAGTTTG AGAGGATAA 3, SEC. ID. n°: 7).

En la Tabla 1 se proporcionan las secuencias de todos los cebadores mencionados

<
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anteriormente.

Para evitar la presencia de posibles mutaciones adicionales, producidas por la
expresion del sistema de la Red recombinasa, se construyd una cepa iségena.

La mutacion AguaB::catFRT de la SM12 mutante fue transducida por el
bacteriéfago P22 HT int (Davis, R.W., Botstein D. y Roth, J.R. (1980) en Advanced
Bacterial Genetics, A manual for genetic engineering. Cold Spring Harbor Laboratory, Cold
Spring Harbor, N.Y.) para 76Sa88 de S. Enteritidis natural. Se eliming el gen cat utilizando
el plasmido pCP20. La cepa resultante se denomindé SM69 (nimero de depésito LMG
P-21641). '

Se construyd un mutante AguaB de la cepa 1491596 de S. Typhimurium utilizando
el mismo procedimiento y los mismos cebadores. Las cepas resultantes AguaB:.catFRT de
S. Typhimurium y AguaB de S. Typhimurium se denominaron SM9 y SM19
respectivamente. SM86 (con el nlimero de depdsito LMG P-21646) es la cepa isdbgena
obtenida de la misma, después de la transduccion por el lisado del bacteriéfago P22 HT
int de la cepa SM9 y la escision del gen cat utilizando el plasmido.pCP20.

Los mutantes SM19, SM20, SM86 y SM69 de AguaB son sensibles al bacteriéfago
P22. Esto prueba la presencia de lipopolisacaridos (LPS) intactos.

Pruebas de virulencia y proteccion con el mutante SM20 por eliminacion de guaB en
ratones

Se prob6 la virulencia del mutante SM20 en ratones por infeccién oral de ratones
BALB/c hembra .de 6 a 8 semanas de vida en dos experimentos independientes. Estos se
realizaron como se describié anteriormente. La cepa natural 76Sa88 de S. Enteritidis se
probd en baralelo como referencia positiva. EI mutante SM50 de 765a88 AaroA de S.
Enteritidis se incluyo en el experimento como referencia de la vacuna. Este mutante lleva
una eliminacion precisa de la secuencia de codificacion aroA completa y se construyo por
el procedimiento de Datsenko y Wanner (2000).

Los datos completos se dan proporcionan en las Tablas 2 y 3. Estos resultados
demuestran que el mutante SM20 de AguaB estd muy atenuado en los ratones pero
presenta todavia alguna patogenicidad residual cuando se administra a esta dosis
elevada. La inmunizacién oral con el mﬂtante produce inmunidad protectora contra la

infeccién por una dosis alta de la correspondiente cepa 76Sa88 de S. Enteritidis natural
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patogena. La proteccién es por lo menos igual a la proteccién proporcionada por el
mutante SM50 de AaroA de S. Enteritidis.

Pruebas de virulencia y protecciéon con los mutantes SM69 y SM86 por eliminacion

de guaB iségeno en ratones

La virulencia de los mutantes SM69 y SM86 en ratones se prob¢ por infeccion oral
de ratones BALB/c hembra de 6 a 8 semanas de vida. Esto se realizd como se describe a
continuacion. Las cepas 76Sa88 de S. Enteritidis natural y la 1491896 de S. Typhimurium
se probaron en paralelo como referencias positivas.

Los datos completos se proporcionan en las Tablas 4 a 7. Estos resultados
demuestran que los mutantes SM69 y SM86 de AguaB estan muy atenuados en ratones
pero todavia presentan alguna patogenicidad residual cuando se administran a esta dosis
elevada. La inrﬁunizacién oral con los mutantes produce inmunidad protectora contra

infeccion por una dosis elevada de Ia correspondiente cepa natural patdgena.

Evaluacion de seguridad del mutante SM69 por eliminacion de AguaB de S.
Enteritidis en pollos de un dia de vida pbr las vias intratraqueal y alimentacion
forzada por via oral

El objetivo de este estudio fue evaluar la seguridad de Ia cepa patron SM69
mutante de AguaB de S. Enteritidis sembrada en pollos de un dia de vida. Se utilizo la
mortalidad como parametro principal para la determinacion de la seguridad.

Los pollos con un dia de vida se agruparon por las patas y se colocaron al azar en
cada uno de los cuatro grupos de tratamiento (Grupo 1: SM69-IT, grupo 2: SM69-0G,
grupo 3: PBS-IT y Grupo 4: PBS-OG). Después de la inoculacién por siembra del patrén,
las aves de los grupos 1y 2 se colocaron en un separador y las de los grupos 3 y 4 en otro
separador.

A los pollos de los grupos 1y 2 se les inoculd con el patron SM69 sembrado por via
intratraqueal (IT) o por via de alimentacion forzada por via oral (OG), respectivamente, con
un valor existente de 1,28 x 108 cfu/0,2 ml por ave. A los pollos en los grupos 3y 4 se les
administr6 0,2 ml de PBS (solucién salina tamponada con fosfato) por ave por via

intratraqueal o alimentacion forzada por via oral, respectivamente.
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Después de la inoculacion de SM69 o de PBS, se observé la mortalidad de los
pollos diariamente hasta 38 dias después de la inoculacion. La Tabla 8 resume los
resultados de la mortalidad para los 4 grupos. En el grupo 1, un ave murié durante la
inoculacion debido a traumatismo por inoculacion. Dos aves murieron 2 dias después de la
inoculacion (DPI). Tres aves murieron desde el dia 3 al dia 13 (@ 3, 5y 13 DPI
respectivamente). Un total de 6 aves por lo tanto murieron en el grupo 1. En el grupo 2,
murieron dos aves en total. Una murié durante la inoculacion debido al traumatismo por
inoculacion y otra muri6 al 5° dia después de la inoculacion. No murié ningun ave en los
grupos tratados con PBS ya sea por via intratraqueal o por alimentacion forzada por via
oral.

Este estudio indica que la cepa SM69 mutante de AguaB de S. Enteritidis no es
segura cuando se administra a razon de 1,28 x 10° cfu por ave con un dia de vida por via

intratraqueal o por alimentacion forzada por via oral.

Evaluacion de la seguridad del mutante SM69 por eliminacion de AguaB de S.
Enteritidis en pollos de 2 semanas de vida por las vias intratraqueal y de
alimentacion forzada por via oral

Se evalud a continuacion la seguridad de la cepa SM69 mutante de AguaB de S.
Enteritidis en pollos sin patégeno especifico (SPF) de 2 semanas de vida por las vias
intratraqueal y de alimentacion forzada por via oral. Se utilizo Ia mortalidad como criterio
principal y el peso corporal como criterio secundario para la determinacion de la seguridad.

Las aves a las 2 semanas de vida se agruparon por las patas y se colocaron al
azar en cada uno de los cuatro grupos de tratamiento: SM69-IT, SM69-0G, Poulvac ST-IT
y PBS-IT. Diez aves del grupo 1 se inocularon con SM69 por via intratraqueal; diez aves
del grupo 2 se inocularon con SM69 por alimentacion forzada por via oral; diez aves del
grupo 3 se inocularon con una vacuna con AroA” de S. Typhimim‘um (Poulvac® ST) por via
intratraqueal; y cinco aves del grupo 4 se inocularon con PBS por via intratraqueal.

Los pollos en los grupos 1y 2 se inocularon con el patron SM69 sembrado por via
intratraqueal o alimentacion forzada por via oral, respectivamente, con el valor real de
2,304 x 10° cfu/0,2 mli por ave. A los pollos del grupo 3 se les administro 2,19 x
10° cfu/0,2 ml por éve de Poulvac® ST por via intratraqueal. A los pollos del grupo 4 se les

administr6 0,2 mil de PBS por ave por via intratraqueal.
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Tras la inoculacion, las aves de los grupos 1y 2 del tratamiento se colocaron en un
separador y las de los grupos 3 y 4 en otro separador.

Tras las inoculaciones, se observo la mortalidad cada dia hasta 21 dias después de
la inoculacion. Se régistré también el peso corporal de todas las aves al final del periodo
de estudio (21 dias). Se utilizaron Poulvac® ST y PBS como referencias del procedimiento
intratraqueal.

Durante el periodo de observacion de 21 dias, un ave del grupo de tratamiento
intratraqueal SM69 (grupo 1) murié por un saco vitelino infectado. No se asocio ninguna
mortalidad con la inoculacién de SM69, lo_que indica que la cepa SM69 es segura en el
valor probado, 2,304 x 10° cfu por ave por las vias intratraqueal y de alimentacién forzada
por via oral. Como cabia esperar, no se observd ninguna muerte ya sea en las aves
tratadas con Poulvac® ST al valor de 2,19 x 10° cfu por ave o en las aves tratadas con
PBS, lo que indica que el estudio era valido (Tabla 9).

Se compard el peso corporal entre los grupos en un analisis de modelo de varianza
(ANOVA) con el peso corporal como variable dependiente y el tratamiento se incluyé como
una variable independiente. Se hicieron comparaciones de los grupos utilizando la prueba
de Tukey para comparaciones multiples. El nivel de significacion se fijo a una p <0,05. El
estudio se considero valido porque los pollos de referencia (grupo de referencia con PBS)
permanecieron sanos y libres de signos clinicos o de enfermedades o mortalidad en todo
el estudio.

No hubo diferencias significativas en el peso corporal final en los pollos a los que
se les administr6 SM69 por inoculacién intratraqueal o de alimentacion forzada por via
oral, Poulvac® ST o PBS (Tabla 5). Aun cuando no se creé ninguna referencia de las aves
en cada grupo a un dia de vida, era improbable que hubiera una diferencia significativa en
el peso corporal inicial entre los cuatro grupos ya que las aves se colocaron al azar en
cada uno de los 4 grupos de tratamiento.

Ya que ninguna mortalidad era atribuible a la inoculacion de SM69, puede sacarse
en conclusion que la cepa mutante SM69 de AguaB de S. Enteritidis es segura cuando se
administra a un valor probado de 2,304 x 10? cfu/0,2 ml de dosis para aves de 2 semanas
de vida, ya sea por via de inoculacion intratraqueal o por alimentacion forzada por via oral.
Las inoculaciones de SM69 no tuvieron efecto sobre el peso c.orporal final de las aves,

siendo el peso del ave el segundo parametro de seguridad evaluado en la presente
" memoria.
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Se ha realizado un depésito segun el Tratado de Budapest en la BCCM/LMG
Culture Collection, Laboratorium voor Microbiologie, K.L. Ledeganckstraat 35, B-9000
Gante (Bélgica) para los microorganismos siguientes: SM69 de Salmonella Enteritidis con
el nimero de depdsito LMG P-21641 (fecha de depdsito: 9 de agosto de 2002) y SM86 de
S. Typhimurium con el numero de depdsito LMG P-21646 (fecha de depdsito: 28 de agosto
de 2002). Los depdsitos se han realizado en nombre del Prof. J.-P. Hernalsteens, direccién
anterior: Vrije Universiteit Brussel, Laboratorium Genetische Virologie, Paardenstraat 65,
B-1640  Sint-Genesius-Rhode,  direccion  actual: Vrije  Universiteit  Brussel,

~ Onderzoeksgroep Genetische Virologie, Pleinlaan 2, B-1050 Bruselas, Belgica.
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REIVINDICACIONES

1. Cepa mutante atenuada de una bacteria que infecta una especie
veterinaria, que no puede formar nucledtidos de guanina de nuevo, en la que dicho

mutante contiene una mutacion por eliminacion en el gen guaB.

2. Cepa mutante segln cualquiera de las reivindicaciones anteriores, en la
que la especie veterinaria son las aves de corral.

3. Cepa mutante segun cualquiera de las reivindicaciones anteriores, que es

una cepa de Salmonella enterica o de Escherichia coli (patdgena).

4. Cepa mutante segln cualquiera de las reivindicaciones anteriores, en la

que dicha cepa mutante codifica Yy expresa un xenoantigeno.

5. Cepa mutante segin cualquiera de las reivindicaciones anteriores, que es
una cepa de S. Enteritidis o de S. Typhimurium.

6. Cepa mutante segin cualquiera de las reivindicaciones anteriores, en la
que dicha mutacién se introduce en la cepa 76Sa88 del fago tipo 4 de S. Enteritidis de
la cepa progenitora.

7. Cepa mutante segln la reivindicacion 6, que es la cepa SM69 dé S
Enteritidis con el numero de depdsito LMG P-21641.

8. Cepa mutante segin cualquiera de las reivindicaciones anteriores, en la
que dicha mutacion se introduce en la cepa progenitora 1491896 de S. Typhimurium.

9. Cepa mutante segun la reivindicacion 8, que es la cepa SM86 de S.
Typhimurium con el nimero de deposito LMG P-21646.

10. Vacuna para inmunizar una especie veterinaria contra una infeccion
bacteriana que comprende: una cantidad farmacéuticamente eficaz o inmunizadora de
una cepa mutante segun cualquiera de las reivindicaciones anteriores, que no puede

formar de nuevo nucledtidos de guanina debido a una mutacion por eliminacién en el
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gen guaB; y un vehiculo o diluyente farmacéuticamente aceptable.

11. Vacuna segun la reivindicacion 10, en la que dicha cepa mutante codifica y
expresa un xenoantigeno.

12. Vacuna segln la reivindicacion 10 u 11, en la que dicha cepa mutante
comprende un plasmido que codifica y expresa, en una célula eucaridtica, un gen
extrafio.

13. Procedimiento de inmunizacién de una especie veterinaria contra una
infeccion bacteriana, comprendiendo dicho procedimiento la etapa que consiste en:
administrar a una especie veterinaria necesitada de la misma una cantidad
inmunizadora de una cepa mutante segun cualquiera de las reivindicaciones 1 a 9 y/o

una vacuna segun cualquiera de las reivindicaciones 10 a 12.

14. Procedimiento segln la reivindicacion 13, en el que la especie veterinaria
son las aves de corral.

15. Procedimiento segin cualquiera de las reivindicaciones 13 6 14, en el que

la cepa mutante y/o la vacuna se administra por via oral, nasal o parenteral.

16. Cepa mutante atenuada segtn cualquiera de las reivindicaciones 1 a 9,

para su utilizacién como medicamento.

17. Utilizacion de una cepa mutante atenuada segun cualquiera de las
reivindicaciones 1 a 9, para la preparacion de un medicamento o una vacuna para la
prevencion y/o el tratamiento de una infeccion por una bacteria en una especie

veterinaria, preferentemente las aves de corral.



GR

V

— , GMP

WO 2007/106956
112
Hx X
HxR
v A\
IMP XMP
A guaB guaA
o /
ATP —p o —p AICAR ————  Bjosintesis

Fig. 1

PCT/BE2006/000019 ¢ 1




WO 2007/106956 » PCT/BE2006/000019 )SV

™

2/12

CTGATCGAACAAGCCTTCGECCTGCAGTTTGEGCTTTTAGCTGCTCATATTITCTGCTGCAA ~ 60
CAAGCCTTCGCCCECCEECTECATACTTTCEECCATGATTTGATAATCGCCECGCGGCTC - 120
GTACAGCGTAATETTGECECETACCAGCACCTECTGCCCETCCTECGGECECGARCGTCAC - 180
CCGBCGATTGCTGTTACGGAACATCGCACAGCGCACCTGAGCEGTATCGTCTTTGAGCGT ~ 240
ARAGTACCAGTGGCCCGACGCAGGCTGCGTCARATTAGAAATCTCGCCGCTGATCCATAC - 300
CTGTCCCATCTCCTGTTCTAACAGCAGACGAACCGTCTGGTTAAGCCGGCTTACGGTAAA ~ 360
ARTTGAGGARGTTTGAGAGGATAACATGTCAGCGGGATCAAATTCTAAATCAGCAGGTTA - 420
TTCAATCGATAGTAACCTGCTCACGGEGGATCGCARGCACTATTTCCARAARARATGTAGA - 480
TGCAACCGATTACGTTCTGTATAATGCCGCEEGARTATTTATTAACCTCCCAGGCGAGAT ~ 540
ATTGCCCATGCTACGTATCGCTAAAGAAGCTCTGACCTTTGACCGACGTCCTICCTTGTTCC - 600
CGCTCACTCCACCETTTIGCCEAATACTGCCGATCTCAGCACGCAGTTGACGARRACTAT ~ 660
TCGTCTGAATATTCCTATGCTTTCTGCGGCCATEGACACCETGACGFARGCGECECCTEGC - 720
DATTGCCCTGECCCAGGRAGGCEGCATTCETITTATCCACAAARACATGTCTATTGAGCG - 780
CCAGGCGGAAGAAGTTCCCCGCGTGAAGARACACGAGTCCGEGCETAGTGACCGACCCGTA - B4D
GACCGTCCTGCCAACCACCACGTTGCATGAAGTGARRGCCCTGACCEGAGCETAACGGTTT ~ 500
TGCGEGCTATCCCGTECTCACTCAAGATAACGAGCTGATGEGTATCATCACCGETCGTGA ~ 960
COTGCETTTTGTGACTGACCTARACCAGCCECTEAGTGTCTACATGACACCGARAGAGCG ~1020
TCTGETGACCGTTCCTGAAGCCGAAGCCCCTGARGTCGTGCTGGCAAARATGCACGAARA ~-1080
ACECGTAGARAAAGCGCTGETCETTGATGATARCTTCCATCTGCTTGGCATGATTACCGT ~1140
BARAGATTTCCAGAAAGCGGAACGTAAACCAAACTCCTGTARAGATGAGCAGRGCCGTTT -1200
ACGTGETCGGCACGGCEGTCEECECAGECGCCEECAACGARGAGCECATTCGACGCGECTGGET ~-1260
GGCGEECAGGCETTEGACGTACTGCTGATCGACTCCTCTCACGUTCACTCTGAAGGCGTETIT -1320
GCAACGTATCCGTGAGACGCETGCTAAATATCCTGACCTGCARATCATCGGCGEGAACGT ~-1380
TGCGACGGGCECAEGCGCTCCCCCACTECCEEARGCCGCTTGCARCGCGGTGARAGTGGE ~1440
TATCGGCCCGGGTTCCATCTETACGACTCETATCEGGACTGETGTGEECGTTCCGCAGAT ~1500
CACCGCTGTTTCTGACGCGCTGGAAGCGCTGGARGCGCACCGECGATTCCOCGTTATCGCTGA ~1560
CGGCEGTATCCETTTCTCCGNNNACATCECCARAGCCATCGCCECAGGCGCGAGCECGGT -1620
BAATGETGGETTCTATGCTAGCCCGTACCCGAAGAATCNCCCGEGGCCARATCGAACTCTACCA ~-1680
GEGCCETTCTTACARATCTTATCGCGGTATGEGTTCTCTGEGCGCGATGTCCAAAGGTTC ~1740
CTCCGACCGETTACTTCCAGRGCCACRACGCCECCEGACARACTGETCCCCGAAGGTATCGA ~1800
AGGCCGCGTAGCCTATAARGGTCGCCTGAAAGAGATCATTCACCAGCAGATGEGGCEGCCT ~1860
GCECTCCTATATGEGGCTCACCGCTIGTGCTACCATCGACGAACTGCGTACTAAAGCGGA ~1920
GTTTGTGCCTATCAGCCGTGCGCETATCCAGGRARGCCACGTTCACGACGTGACCATCAC -1980
CARRGAGTCCCCGAACTACCETCTGCECTCCTGATTTTCTTCGCCCEGACCTTCGCBTCGE -2040
GCGATTTATTTAATCTGTTTCACT TECCTCGEAATARGOGTCAATGACGGARAACATTCA ~2100
TAAGCATCGCATCCTCATTCTEEACTTCGGTTCTCAGTACACTCAACTEETTIGCGCGCCG ~2160
CQTGCETCAGCTEEETGTTTACTGTGAACTGTGCEGCGTGEGATGTGACAGAAGCACARAT ~2220
TCGIGACTTCARCCCAAGCGGCATTATTCTITCCGCCEECCCGGARAGCACCACCGAAGA ~-2280
BAAACAGCCCGCGCGCECCECAGTATGTCTTTGAAGCAGGCETGCCEGTATTTGGCGTTTG ~2340
CTATGETATGCAGACCATGGCEATGCAGCTIGGCEGTCATGTAGARGCGTTCTAATCGAGCG ~2400
TEAATTTGETTATGCECAGETCGARAGTETTGACCEACAGCECACTGGTTCEGCGETATTIGA ~2460
AGATTCCCTGACCECAGACGGCARACCECTGCTGGACCTATGCGATGAGCCACGGCGATAA ~-2520
AGTGACGGCGATTCCGTCCEACTTCETGACCGTCECCAGCACCEBAGAGCTECCCGTTCGEC ~2580
CATTATGGCCAACGAAGARANACGCTTCTACGGCGTACAGTTCCACCCGGRAAGTGACTCA ~2640
CACCCGCCAGGGTATGCECATECTCEAGCCGTTTTGTACGCGATATCTGCCAGTGTGAAGC ~2700
GTTGTGGACCCCGGCEARGATCATCCGATGACCCCGTEGCEGCGCATTCGCGAGCAGETAGGE ~2760
CGACGATAAAGTGATCCTCEGTCTCTCCGEGCEGECGTEEATTCTTCCETCACCGCCATGCT -2820
GCTGCACCGCGCGATCGETAAAAATCTGACCTETGTTITCATCGACAACGGCCTRTTCCG -2880
CCTGAACGAAGCCGAGCAGGTGA -2903 (SECIDn® 10)

Fig. 2
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3112
gquaB3 »
GGCTGCGATTGECCAGGTACGTAGTCCATCGCCATGCCCAGACGCTGCTCECGGANCTGGA
quabB6 ~

TCTGACGCARCAACTCCTGCTCETTACGGCTGACAAT T TCTECCGCTGCTGATGGCCTAG
CEGCGCECAGETCCECGACAARATCAGCTATCGTEACGTCCETTTCEGTGACCGACCEGCGCT
GACCACCGGAATGCCECTGGCAAAAATCGCCCGCGCCACGCETTCGTCGTTARAACTCCA
CAAATCTTCCAGCERACCACCECCECECCCEACGATCAGTACATCACATTCACCGCECRET
GTTCGCCAGTTCCATAGCACGAACBATCTGCCCCGGCGCETCGTCECCCTGGACTECGET
TGGATAGATAATAACGGGCAGGGATGEGTCACGACGCTTTAGCACGTGGAGAATATCETE

CAGCGCCGCGLCGGTITTCGAAGTGATCACCCCARCECAGTGGEGCCGGGGAGEECAACGG

CTETTTATGCTGCTGATCGAACAAGCCTTCGGCCTGCAGTTTGRCTTTITAGCTGCTCATA
TTTCTGCTGCAACARGCCTTCGCCCECEEGCTGCATACTTTCGGCEGATGATTTGATAATC
GCCECGCBGCTCGTACAGCGTAATGTTEGCACETACCAGCACCTEUTGCCCETGCTGCEG
GCGGAACGTCACCCGGCEATTGCTGTTACGGAACATCCGCACAGCGCACCTGAGCGETATC
GTCTTTGAGCGTAARAGTACCAGTGECCCGACGCAGGCTRCETGARATTAGARATCTCGCC
GCTGATCCATACCTGTCCCATCTCCTETTCTAACAGCAGACGAACCGTCTGCTTANGGCE
__guaBl0 -
GCTTACGGTAAAAATTGAGGAAGTTTGAGAGGATKACATGTGAGCGGGATCAAATTCTAA
ATCAGCAGGTTATTCAATCGATAGTAACCTGCTCACGGEEGATCGCAAGCACTATTTGCA
AARAMATGTAGATGCAACCGATTACCTTCTETATAATGCCGCGGCAATATTTATTAACCT
< aquaB4
CCCAGGTGAGATATTGCCCATGCTACGTATCGd%AAAGAAGCTCTGACGTTTGACGCCCG
quaBs »
GGATCACCAAAGAGTCCCCGAACTI\TCCGTCTGGGCT CCTGATTTTCTTCBCCCGACCTTC
GCGTCGGECGATTTATTTAATCTGTTTCACTTGCCTCGGAATARGCGTCAATGACGGAAA
ACATTCATAAGCATCGCATCCTCATTCTGGACTTCGGTTCTCAGTACACTCAACTGETTG
CGCGCCGCETECETGAGCTGEETGTTTACTGTCGAACTE GGG CETGGCGATGTCGACAGAAG
CACAAATTCEGTGACTTCAACCCAAGCGECATTATTCTTTCCGGCEGCCCEGARRGCACCA
CCGARGAAARCAGCCCECAECECACCECACTATGTCTTTGAAGCAGGCGTECCEGTATTITG
GCGTTTGCTATGGTATGCAGACCATGGCEATGCAGCTTEGCEGGTCATGTAGAAGGTTCTA
ATGAGCGTGAATITGCTTATGCGCAGGTCGAAGTETTEACCGACAGCGCECTEGTTCGCE
GTATTGRAAGATTCCCTGACCECAGACGGCABACCGUTGCTEGACGTEGTCGEATGAGCCACE

GCGATAAAGTGACGGECGATTCCCTCCGACTTCGTGACCGTCECCAGCACCCGAGAGCTAECC

CGTTCGCCATTATCGCCAACGARGARAAACGCTTCTACGGCEGTACAGTTCCACCCEGARG
TGACTCACACCCECCAGGETATGCGCATGCTGGAGCETTITGTACGCGATATCTGCCAGT
GTGAAGCETTGTGGACGCCGECEAAGATCATCGATEGACGCCETGECACGCATTCGUGAGE
< quaB7
AGGTAGGCGAC@ATAAAGTGATCCTCGGTCTCTCCGGCGGCGTGGATTCTTCCGTCACCG

—
CCATGCTGCTGCACCGCGCGATCGETARRAATCTGACCTGTGTTTTCGTCEACAACEGCC
guaB2

TGTTGCGCCTCGRACG (SEC 1D n°: 11)

O
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ACGACGTCCT
CGCAGTTGAC
TGACGGARGC
ARARCATGTC
GCGTAGTGAC
TGACCGAGCG
GTATCATCAC
ACATGACGCC
TGGCAAARAT
TGCTTGGCAT
ARGATGAGCA
AGCGCGTTGR
GTCATTCAGA
ABATCATCGG
GCAGCGCGET
GCGTGGGCGT
GTATTCCGGT
CCGCAGGTGC
GCGARATCGA
GTGCGATGTC
TGGTGCCGGA
ACCAGCAGAT
BACTGCGTAC
TTCACGACGT

AAATGTAGAT
AGGTGAGATA
CCTTGYTCCC
GAARACTATT
GCGCCTGECA
CATTGAGCGC
CGACCCGCAG
TARCGGTTTT
CGGETCGTGAC
GARAGAGCGT
GCACGAAAAR
GATTACCGTA
GGEGCCGTTTA
CGCEGCTGGTE
AGQCGIGTTG
CGGCAACGTC
GAAAGTCGGT
TCCGCAGATC
TATCGCTGAC
AAGCGCGGTA
ACTCTACCAG
CAAAGGTTCC
AGGTATCGAA
GBEGCGGCCTG
TAAAGCGGAG
GACCATCACC
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P2

Fig. 4

GCAACCGATT
TTGCCCATGC
GCTCACTCCA
CGTCTGAATA
ATTGCCCTGG
CAGGCGGAAG
ACCGTCCTGC
GCGGGCTATC
GTGCGTTTTG
CTGGTGACCG
CGCGTAGARA
AAAGATTTCC
CGTRTCGGCG
GCGGCAGGCG
CARMCGTATCC
GCGACAGGCG
ATTGGCCCGG
ACCGCTGTTT
GGCGGTATCC
ATGGTGGGTT
GGCCGTTCTT
TCCGACCGTT
GGTCGCGTAG
CGCTCCTGTA
TTTGTGCGTA
AAAGAGTCCC

ACGTTCTGTA
TACGTATCGC
CCGYTTTGCC
TTCCTATGCT
CCCAGGARGG
AAGTTCGCCG
CAACCACCAC
CGGTGGTGAC
TGACTGACCT
TTCGTGRAGG
AAGCGCTGET
AGRAAGCGGA
CGGCGGBTCGG
TTGACGTACT
GTGARACCCG
CAGGCGCTCE
GTTCCATCTG
CTGACGCAGT
GTTTCTCCGG
CCATGCTGGEC
ACABATCTTA
ACTTCCAGAG
CCTATARAGG
TGGGGCTGAC
TCAGCGGTGC
CGAACTACCG

Fig. 5
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CATGTGTGAGCCGCATCARATTCTAAATCAGCAGETTATTCAATCGATAG
TAACCTGCTCACGEGEEATCGCAAGCACTATTTGCARARARARTGTAGAT
GCAACCGATTACGTTCTGTATAATGCCCGGCAATATTTATTAACCTCCCA
GGTGAGATATTCGCCATGTACGTATCGCTAAAGAAGCCCTGACGTTTGAC

).
GCCCETGTAGGCTGGARCTGCTTCGAAGTTCCTATACT TTCTAGAGAATA

GGAACTCCEGAATACGAACTAAGGAGGATATTCATATGGGATCACCARAG

ATCCCCGARCTACCGTCTEEECTCIGATTTTCTTCECCCGACCTTCGCG

(SECIDn°: 12)

TAATACCGCE
TAAAGARGCC
GAATACTGCC
TTCTGCGGCE
CGGCATTGGT
CGTGAAGAAA
GTTGCATGAA
TGAAGATAAC
GARCCAGCCG
CGAAGCCCGT
CGTTGATGAT
ACGTAAACCA
CGCAGGCGCG
GCTGATCGAC
TGCTAARTAT
CGCACTGGCE
TACCACTCGT
TGAAGCGCTG
CGACATRGCC
GGGTACGGAA
CCGCGGCATS
CGACAACGCC
TCGCCTGAAR
CGGTTGTGCT
GGGCATTCAG
TCTEEECTCC

GCAATATTTA
CTGACGTTTG
GATCTCAGCA
ATGGACACCG
TTTATCCACA
CACGAGTCCG
GTGAAAGCCC
GAGCTGETGA
GTTAGCGTTT
GAAGTCGTGC
ARCTTCCATC
AACTCCTGCA
GGCAACGAAG
TCCTCTCACG
CCTGACCTGC
GAAGCCGETT
ATCGTGACTG
GAAGGTACCG
ARAGCGATTG
CGADMTCCCCGE
GGCTCGCTEE
GCTGACARAC
GAGATCATTC
ACCATCGACG
GRARAGCCACG
TGA.

(SEC IDn®: 13)
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS ~ BCCM COPIA
LGM-COLLECTION

Pagina 1 del formulario BCCM/LMG/BP/4 02-132 Recibo en caso de un depdsito original

Tratado de Budapest sobre el Reconocimiento Internacional del Depésito de Microorganismos
con fines del procedimiento en materia de patentes

Recibo en ef caso de un depésito original emitido segun la Regla 7.1 por la Autoridad
internacional de depésito BCCM/LMG identificada en la parte inferior de la siguiente pagina

Formulario Internacional BCCM/LMG/BP/4/02-132
Para: Nombre del depositante: Prof. J.P. Hernalsteens

Direccion: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

I Identificacion del microorganismo:

i1 Referencia de la identificacion proporcionada por el depositante:
SM69
1.2 Numero de acceso proporcionado por la Autoridad internacional de depdsito:

LMG P-21641
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM
Pagina 2 del formulario BCCM/LMG/BP/4 02-132 Recibo en caso de un depésito original
1. Descripcion cientifica y/o designacion taxonémica propuesta

El microorganismo identificado con | esta acompafiado por;

(marcar con una cruz el {los) recuadro(s) adecuado(s)):

X una descripcién cientifica

X una designacion taxonémica propuesta
It Recepcién y aceptacion

La presente Autoridad Internacional de Deposito acepta el microorganismo identificado
con el simbolo | anterior, que fue recibido por la misma en (fecha del deposito original)

9 de agosto de 2002
V. Autoridad Internacional de depdsito
BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS (BCCM)
Laboratorium voor Microbiologie — Bacterienverzameling (LMG)
Universiteit Gent

K.L. Ledeganckstraat 35
B-900 Gent, Bélgica

Firma(s) de la(s) persona(s) facultada(s) para representar la Autoridad internacional de
depdsito o de funcionario(s) autorizado(s):

(firma ilegible)

Dr. D. Janssens, comisario IDA

Fecha: 5 de septiembre de 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM

Pagina 1 del formulario BCCM/LMG/BP/4 02-132 Declaracién de viabilidad

Tratado de Budapest sobre el Reconocimiento Internacionat del Depdsito de
Microorganismos con fines del procedimiento en materia de patentes

Declaracion de viabilidad segun la Regla 10.2 por la Autoridad internacional de
‘ deposito
Autoridad BCCM/LMG identificada en la siguiente pagina

Formulario internacional BCCM/LMG/BP/9/ 02-132

Para: La parte a la que se le concede la deciaracion de viabilidad:

Nombre: Prof. J.P. Hernalsteens

Direccidn: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

Depositante:

[1 Nombre: Prof. J.P. Hernaisteens

1.2 Direccion: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

Identificacion del micoorganismo

.1 Ntimero de acceso proporcionado por la Autoridad internacional de dep0dsito
LMG P-21641
.2 Fecha del depésito original (o en caso de haberse realizado un nuevo deposito

0 una transferencia, fecha relevante mas reciente)
9 de agosto de 2002
Declaracién de viabilidad
La viabilidad del microorganismo identificada con Il fue comprobada el
9 de agosto de 2002

(Proporcionar la fecha. En los casos referidos en la Regla 10.2(a)(ily y (1), es
necesario hacer referencia a la comprobacion de viabilidad mas reciente)

En dicha fecha, dicho microorganismo era: (marcar el recuadro aplicable con una cruz)

X viable
Ya no es viable
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM

Pagina 2 del formulario BCCM/LMG/BP/4 02-132 Declaracion de viabilidad
V. Condiciones bajo las cuales se ha llevado a cabo la comprobacidn de viabilidad:

(Rellenar en caso de que se haya exigido la informacion y si los resultados de la
comprobacion fueran negativos)

V. Autoridad internacional de depdsito
BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS (BCCM™)
Laboratorium voor Microbiologie — Bacterienverzameling (LMG)
Universiteit Gent

K.L. Ledeganckstraat 35
B-900 Gent, Bélgica

Firma(s) de la(s) persona(s) facultada(s) para representar la Autoridad internacional de
deposito o de funcionario(s) autorizado(s):

(firma ilegible)
Dr. D. Janssens, comisario |IDA

Fecha: 5 de septiembre de 2002

Figura 6 (recibo de depésito)
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS —~ BCCM COPIA
RECOGIDA- LGM

Pagina 1 del formulario BCCM/LMG/BP/4 02-135 Recibo en caso de un deposito original

Tratado de Budapest sobre el Reconocimiento Internacional del Deposito de
Microorganismos con fines del procedimiento en materia de patentes

Declaracion de viabilidad segun la Regla 10.2 por la Autoridad internacional de
deposito
Autoridad BCCM/LMG identificada en la siguiente pagina

Formulario internacional BCCM/LMG/BP/9/ 02-.135

Para: Nombre del depositante: ‘Prof. J.P. Hernalsteens

Direccidn: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

l. |dentificacion del microorganismo

1.1 Referencia de la identificacion proporcionada por el depositante:
SM86
1.2 Numero de acceso proporcionado por la Autoridad internacional de deposito:

LMG P-21646
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM :
Pagina 1 del formulario BCCM/LMG/BP/4 02-135 Recibo en caso de un deposito original

e R GG U

Descripcion cientifica y/o designacion taxonémica propuesta
El microorganismo identificado con | esta acompafiado por:
(marcar‘con una cruz el (los) recuadro(s) adecuado(s)):

X una descripcién cientifica

X una designacion taxonémica propuesta

Recepcion y aceptacion

La presente Autoridad Internacional acepta el microorganismo identificado con el
simbolo I anterior, que fue recibido por la misma en (fecha del depdsito original)

28 de agosto de 2002
Autoridad internacional de depésito
BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS (BCCMm)
Laboratorium voor Microbiologie — Bacterienverzameling (LMG)
Universiteit Gent ’

K.L. Ledeganckstraat 35
B-900 Gent, Bélgica

Firma(s) de la(s) persona(s) facultada(s) para representar la Autoridad internacional de
deposito o de funcionario(s) autorizado(s): '

(firma ilegible)
Dr. D. Janssens, comisario IDA

Fecha: 5 de septiembre de 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM COPIA
RECOGIDA- LGM
Pagina 1 del formularic BCCM/LMG/BP/4 02-135 Declaracion de viabilidad

Tratado de Budapest sobre el Reconocimiento Internacional del Deposito de
Microorganismos con fines del procedimiento en materia de patentes

Declaracion de viabilidad segtn la Regla 10.2 por la Autoridad internacional de
depdsito
Autoridad BCCM/LMG identificada en la siguiente pagina

Formulario internacional BCCM/LMG/BP/9/ 02-135
Para: La parte a la que se le concede la declaracion de viabilidad:
Nombre: Prof. J.P. Hernalsteens
Direccion: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie

Paardenstraat 65
B-1640 Sint-Genesius-Rode

f. Depositante:
1.1 Nombre: Prof. J.P. Hernalsteens
1.2 Direccion: Vrije Unversiteit Brussel

Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

Il. Identificacion del microorganismo

i1 Referencia de la identificacion proporcionada por la Autoridad internacional de
deposito:
LMG P-21646
1.2 Fecha del depésito original (o en caso de haberse realizado un nuevo depdsito

o una transferencia, la fecha relevante mas reciente)
28 de agosto de 2002
. Declaracién de viabilidad
La viabilidad del microorganismo identificada con Il fue comprobada el
28 de agosto de 2002

(Proporcionar la fecha. En los casos referidos en la Regla 10.2(a)(ll) y (1), es
necesario hacer referencia a la comprobacién de viabilidad mas reciente)

En dicha fecha, dicho microorganismo era: (marcar el recuadro aplicable con una cruz)

X viable
Ya no es viable
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM

Pagina 2 del formulario BCCM/LMG/BP/4 02-135 Declaracion de viabilidad
IV." Condiciones bajo las cuales se ha llevado a cabo la comprobacion de viabilidad:

(Rellenar en caso de que se haya exigido la informacion y si los resultados de la
comprobacion fueran negativos) :

V. Autoridad internacional de deposito

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS (BCCMW)
Laboratorium voor Microbiologie - Bacterienverzameling (LMG)

Universiteit Gent

K.L. Ledeganckstraat 35

B-900 Gent, Bélgica

Firma(s) de la(s) persona(s) facultada(s) para representar la Autoridad internacional de
depdsito o de funcionario(s) autorizado(s):

(firma ilegible)
Dr. D. Janssens, comisario IDA

Fecha: 5 de septiembre de 2002

Figura 7 (recibo de depésito)
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s

0-1  Formulario PCT/RO/134 (SAFE)
Indicaciones relacionadas con
Los microorganismo(s) depositados
o material biologico
Material (Norma PCT 13 bis)
0-1-1  Utilizacion preparada PCT-SAFE (modo Easy)
Version 3.51. 002.177 MT/FOP
0-2 Solicitud internacional n°. PCT/BE 2006/000019
0-3 Referencia del expediente del BPFDAHO01AWO
o del agente
1 Las indicaciones realizadas
posteriormente relacionadas con
otros materiales biologicos relacionados
en la descripcion en:
1-1 pagina 20
1-2 linea 22
1-3 Identificacion del depésito
1-3-1  Nombre de la institucién de deposito BCCM Belgian Coordinated Collections

of

1-3-2  Direccion de la institucion de depésito

Science

1-3-3  Fecha de depdsito

1-3-4  Numero de acceso

1-5 Estados designados para los cuales

se han dado indicaciones
2 Las indicaciones realizadas
posteriormente relacionadas con

Microorganisms
Federal Public Planning Service

Policy, 8, rue de la Science, B-100
Bruselas, Béigica

9 de agosto de 2002 (09.08.2002)
BCM LMG P-21641

todas las designaciones

otros materiales biol6gicos relacionados

en la descripcion en:

2-1 pagina

2-2 linea

2-3 Identificacion del depésito

2-3-1  Nombre de la institucién del depésito
of

2-3-2
Science

2-3-3 Fecha de depdsito

2-3-4  NuUmero de acceso

2-5 Estados designados para los cuales

se han dado indicaciones

20
22

BCCM Belgian Coordinated Collections

Microorganisms

Direccién de la institucion del depdsito Federal Public Planning Service

Palicy, 8, rue de la Science, B-1000
Bruselas, Bélgica

28 de agosto de 2002 (28.08.2002)

BCM LMG P-21646

todas las designaciones
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0-4
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PARA EL USO EXCLUSIVO DE LA OFICINA DE RECEPCION

Este formulario fue recibido con la

Solicitud internacional: si
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Funcionario autorizado (firma ilegible)

Este formulario fue recibido por la Oficina
Internacional en:

Funcionario autorizado:
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i, PATENT COOPERATION TREATY PCT/BE2006/000019

From the INTERNATIONAL BUREAU
PCT

NOTIFICATION OF RECEIPT OF VAN MALDEREN, Joglle
Avenue Josse Goffin 158
B-1082 Brussels
BELGIQUE

(PCT Rule 24.2(a))

) ™ of mailing (day/month/year)

01 l\/lay 2006 (01 ,05.2006) IMPORTANT NOTIFICATION

plicant's or agent's file reference

BPFDAHO01AWO

International application No.

PCT/BE2006/000019

“he applicant is hereby

notified that the International Bureau has received the record copy of the international
ielow.

application as detailed

Jame(s) of the applicant(s) and State(s) for which they are applicants:

VRIJE UNIVERSITEIT BRUSSEL (for all designated States except US)
DE GREVE, Henri, Marcel, Jozef et al (for US)
ernational filing date: | 20 March 2006 (20.03.2006)
None
fate of receipt of the record copy by the International Bureau: 13 April 2006 (13.04.2006)
ist of designated Offices:

riority date(s) claimed:

P: BW, GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW

- A: AM, AZ, BY, KG, KZ, MD, RU, TJ, TM

'P: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, RO,
SE, SI, SK, TR

)A: BF, B, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

lational: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, IP, KE, KG, KM, KN, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,

PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
VA%

TTENTION: The applicant should carefully check the data appearing in this notification. In casc of any discrepancy between these data
and the indications in the international application, the applicant should immediately inform the International Bureau. In addition, the
applicant's attention is drawn to the information contained in the Annex, reiating to:

- time limits for entry inlo the national phase - see updated important information (as of April 2002)
- requirements regarding priority documents (if applicable)

copy ol this nolification is being sent lo the receiving Office and Lo the International Searching Authority.

The International Burcau of WIPO Authorized officer
34, chemin des Colombettes . ..
1211 Geneva 20, Swilzerland Gaillard Viviane
) Facsimile No. +41 22 338 71 30
imile No, +41 22 338 82 70 Telephone No. +41 22 338 98 10

PCTABA01 (October 2005) CT2PMXILLE



ANNEX TO FORM PCT/1B/301 International application No.

PCT/BE2006/000019

INFORMATION ON ENTERING THE NATIONAL PHASE

The applicant is reminded that the "national phase' must be entered before cach of the designated Offices indicated on the cover sheet
of this notification by paying national fees and furnishing translations, as prescribed by Arlicles 22 and 39 and the applicable national
laws. In addition, the applicant may also have (o comply with other special requirements applicable in certain Offices. It is the
applicant's responsibility (o ensure that the neeessary sleps to enler the national phase are taken in a timely fashion. Most Offices do not
issue reminders (o applicants in connection with the entry into the national phase.

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be 30 MONTHS
from the priority date, not onty in respect of any elected Office if a demand for international preliminary examination is filed belore (he
expiration of 19 months from the priority date (see Article 39(1)), but also in respect of any designated Office, in the absence of filing of
such demand, where Arlicle 22(1) as modified with effect from | April 2002 applies in respect of thal designated Office. For further
details, see PCT Gazette No. 44/200] of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and
November 2001 and February 2002 issues.

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of certain
designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 31 months, or other time limit), Office
by Office, refer to the PCT Gazette ("Section IV" part published on a weekly basis), 1o the PCT Newsleter (on a monthly basis) and 1o
the refevant National Chapters in Volume I of the PCT Applicant’s Guide {the paper version of which is updated usually twice a year
and the Internet version of which is updated usually on a weekly basis). Finally, a cumulative table of al] applicable time limits for
entering the national phase is available from WIPQ's Internet site, via links from various pages of the site, including those of the Guazette,
Newsletter and Guide, at http://www,wipo.int/pet/en/index.htm.

Information about the requirements for filing a demand for international preliminary examination is set out in the PCT Applicant's
Guide, Volume /A, Chapter IX. Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by
Chapter II has the right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by
Chapter 7). '

REQUIREMENTS REGARDING PRIORITY DOCUMENTS

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled.

Where the priority of an earlier hational, regional or international application is claimed, the applicant must submit a copy of the said
earlier application, certified by the authority with which it was filed ("the priority document") 1o the receiving Office (which wil) transmit
it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from the priority date, provided
that any such priority document may still be submitted to the International Bureau before the date of international publication of the
international application, in which case that document will be considered to have been received by the International Bureau on the las(
day of the 16-month time limit (Rule 17.1(a)).

Where the priority document is issued by the receiving Office, the applicant may, inslead of submitting the priority document, request the
receiving Office (o prepare and transmit the priority document to the International Bureau. Such request must be made before the
sxpiration of the 16-month time limi{ and may be subjected by the receiving Office (o the payment of a fee (Rule 17,1(b)). :
IT the priority document concerned is not submitted to the International Bureau and if the request to the receiving Office 1o prepare and
transmil_the priority document has nol been made (and the corresponding fee, if any, paid) within the applicable time limit indjcated
under the preceding paragraphs, any designated State may disregard the priority claim, provided that no designated Office may disregard
the priority claim concerned before giving the applicant an opportunily, upon entry into the national phase, to furnish the priority
document within a time limit which is reasonable under the circumstances (Rule 17.1(c)).

Whete several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time limit (and all
other PCT time limits) is the filing datc of the earliest application whose priority is claimed (Article 2(xi)(b)).

m PCT/IB/301 (Annex) (Oclober 2005) ?
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Statement according to Rule 27a (2) EPC

It is hereby stated that the sequence listing enclosed does not include matter which
goes beyond the content of the application as filed and that the information recorded
on the floppy disk is identical to the information on the written sequence listing as

originally filed.

Date: 20/03/2006 Stefan VAN GYSEL
(Authorised representative)



BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM}.

LMG-COLLECTION 07-132 <o =
~age | of Form BCCMILM&/BP/4/. .00 . Feceipt in the case of an original deposii E

Budapest Treaty on the International Recognlition of the Deposit of Microorganlsms for
the Purposes of Patent Procedure
Recelpt In the case of an origlnal deposit Issued pursuant to Rule 7.4 by the
|nternaﬂonall‘Deposl‘Lary Authority BCCM/LMG Identlfled at the bottom ot next page

N
" International Form BCCM/LMG/BP/4/.02:132.....
To: Name of the deposltor  : Prof. J.-P. Hernalsteens
Address ¢ Vrije Universiteit Brussel

Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

1. Identification of the microorganism:

.1 Identification reference given by the depositor:
SM69
l.2 Accession number given by the International Déposltary Authority:

LMG P-21641
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCHM
LMG-COLLECTION

Page 2 of Form BCCMW/LMG/BPR/4/, 027132 Receipt in the case of an original deposit | Cr o .

Fores

I1.

Sclentiflc description and/or proposed taxonomic designation
The microorgani§m identified under | above was accompanied by :

(mark with a cross the applicable box(es))

a scientific description
a proposed taxonomic designation

Recelpt and acceptance

This International Depositary Authority accepts the microorganism lidentified under
| above, which was received by It on (date of original depaosit)

August 9, 2002

International Depositary Authorlty

Belglan Coordinated Collections of Microorganisms (BCCHA)
Laboratorium voor Microblologle - Bacteriénverzameling (LMQ)
Unlversitelt Gent

K.L. Ledeganckstraat 35

B-9000 Gent, Belglum

Slgnature(s) of person(s) having the power to represent the International Depositary Authority or
of authorized official(s):

Dr. D. Janssens, curator IDa

Date : September 5, 2002




BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM /
LMG-COLLECTION o

d .

\ Cj-#:

Page 1 of Form BCCMILMQ&/BP/9/.927 132 Vianilty statement /=

Budapest Treaty on the International Recognltion of the Deposit of Microorganisms for

To:

I

the Purposes of Patent Procedure

Viabllity statemem'lssued pursuant to Rule 10.2 by the International Deposi{ary

Authority BCCM/LMG Identlfied on the foliowing page

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

Party to whom the viabllity statement Is issued:

Name : Prof. J.~P. Hernalsteens

Address . Vrije Universiteit Brussel
. Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

Deposltor:
i1 Name " . Prof. J.-P. Hernalsteens
1.2 Address . Vrije Universiteit Brussel

Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

Identification of the microorganism

i1 Accession number given by the International Depositary Authority:
LMG P-21641
1.2 Date of the original deposit (or where a new deposit or a transfer has been made, the most

recent relevant date)

August 9, 2002
Viabllity statement.

The viability of the microorganism identifled under Il above was tested on

August 9, 2002
(Give date. Inthe cases referred to in Rule 10.2(a)(il) and (iii), refer to the most recent viability test).
On that date, the sald microorganism was: {mark the applicable,bdx with a cross)
viable

O no longer viable



24

BELGIAM COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM

LMG-COLLECTION b e
Page 2 of Form BCCMAMG/BR/S....0271 32 vianiiny statement PRy -
v, Conditions under which the viability test has been performed:

(Fillin if the information has been requested and if the results of the test were negative),

V. International Deposltary Authority

Belglan Coordinated Coliections of Microorganisms (BCCM)
Laboratorium voor Microbloiogle - Bacteriénverzameling (LMG&)
Unlverslteit Gent

K.L. Ledeganckstraat 35

B-9000 Gent, Belgium

Slgnature(s) of person(s) having the power to represent the International Depositary Authority or
of authorized official(s)

Dr. D. Janssens, curator IDA

Date . September 5, 2002



BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION

e

Budapest Treaty on the International Recognltion of the Deposit ot Microorganisms for
the Purposes of Patent Procedure

Recelpt in the case of an origlnal deposit Issued pursuant to Rule 7.4 by the
International Depositary Authority BCCM/LMG Identifled at the bottom ot next page

To: Name of the depositor : Prof. J.-P. Hernalsteens

Address ¢ Vrije Universiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint~Genesius-Rode

I Identification of the microorganism:

[.1 Identification reference given by the deposttor:
SM73
1.2 Accession number given by the International Depositary Authorhy:

LMG P-21642




/00

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISKS - BCCM
LMG-COLLECTION

manes
7

[~ =y e

‘Budapest Treaty on the International Recognltion of the Deposit of Microorganisms tor
the Purposes oi Patent Procedure

Viabllity statement Issued pursuant to Rule 10.2 by the International Deposihi

ary
Authority BCCM/LMG Identified on the followlng page

To: Party to whom the viabllity statement Is Issued:

Name © Prof. J.-P. Hernalsteens

Address © Vrije Universiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B~1640 Sint-Genesius-Rode

I Deposlitor:
I.1 Name : Prof. J.-P. Hernalsteens
1.2 Address : Vrije Universiteit Brussel

Laboratorium Genetische Virologie
Paardenstraat 65

B-1640 Sint-Genesius-Rode

1. identificatlon of the microorganism

1.1 Accession number given by the International Depositary Authority:

LMG P-21642

fl.2 Date of the original deposit (or where a new deposit or atranster has been made, the most

recent relevant date)

August 9, 2002
1. Viablllty statement.

The viabllity of the microorganism Identifled under |l above was tested on
August 9, 2002

(Give date. Inthe cases referred to in Rule 10.2(a)(ii) and (iii), refer to the most recent viability test).

On that date, the sald microorganism was: (mark the applicable box with a cross)

viable

O no longer viable



BELGIAN COCRDINATED COLLECTIONS OF MICROORGANISMS - BCCwm foe
LMG-COLLECTION T

EE W/ Ao
Page 2 of Form BCCIM/LMG/BP/4/ 027133 Receipt in the case of an original deposit A

1, Sclentlfic descrintion anc/or proposad taxonomic designation
The microorgani§m identitied under | above was accompanied by :

(mark with a cross the applicable box(es)):

a scientific description
a proposed taxonomic designation

i1 Recelpt and acceptance

This International Depositary Authority accepts the microorganlsm identlfied under
| above, which was received by It on (date of origiral deposit)

August 9, 2002
1V, international Depositary Authorlty

Selglan Coordinated Collections of Microorganisms (BCCM)

Laboratorium voor Micraoblologie - Bacteriénverzameling (LMQ)

Unlversitelt Gent '

K.L. Ledeganckstraat 35 o
B-9000 Gent, Belgium

Signature(s) of person(s) having the power to represent the Intemationasl Depositary Authority or
of authorized official(s):

Dr. D. Janssens, curator IDA

Date September 5, 2002
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LMG-COLLECTION

SELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM /’VQ/
. . ‘ feont // /::_"
Page 2 of Form BCCMAMG/BR/8/. 927133 Viability staterment

Conditions under which the viabillty test has been performed:

(Fillin #f the information has been requested and f the results of the test were negative).

International Depositary Authority

Belglan Coordinated Collections of Klcroorganisms (BCTM)
Laboratorium voor Microblologie - Bacteriénverzameling (LMQG)
Universitelt Gent

K.L. Ledeganckstraat 35

B-9000 Gent, Belglum

Signature(s) of person(s) having the power to represent the International Depositary Authority or
of authorized official(s)

Dr. D. Janssens, curator Iba

Date . September 5, 2002
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EcLGIAM COORDINATED COLLECTIONS OF MICROORGANISMS - BECCM
LMG-COLLECTION

age 1 of Form BCCMILMG/BRIY/ 27122 meceipt in the case of an erigingl depos i '

RV AR

Budapest Treaty on the Internatlonal recognltion of the Deposlt of Mlcroorganisms for
: the Purposes of Patent Procedure

Recelpt in the case of an original deposlt lssued pursuant 1o Rule 7.1 by the
International Depositary Authority BCCM/LMG Identifled at the botiom of next page

International Form BCCM/LMG/BP/4/..02-135...

To: Name of the depositor Prof. J.-P. Hernalsteens

Address Vrije Universiteit Brussel

Laboratorium Genetische Virologie
Paardenstraat 65

B-1640 Sint-Genesius-Rode

Identification of the microorganism:

[.1 Identification reference given by the depositor:

SM86

1.2 Accession number given by the International Deposltary Authority:

LMG P-21646




BELGIAN COORDINATED COLLECTIONS OF MICROORCANISMS - BCCM
LMG-COLLECTION '

v,

ﬁ{"r%
02-134 e [

Page 2 of Form BCCMWLIMG/SP/ME/. -7 125 Receipt in the case of an original deposit

Sclentlfic description and/or propesed taxonomic designation
The micmorgani§m identified under | above was accompanied by :

(mark with a cross the applicable box(es)):

a scientific description

a proposed taxonomic designation

Recelpt and acceptancse

This International Depositary Authority accepts the microorganism lIdentifled under
| above, which was received by ft on (date of original deposit)

August 9, 2002

international Depositary Authority

Belglan Coordinated Collections of Microorganisms (BCCTM)
Laboratorium voor Mlcroblologle - Bacterignverzameling (LMG)
Unlversitelt Gent

K.L. Ledegancistiraat 35

B-9000 Gent, Belglum

Slgnature(s) of person(s) having the power to represent the International Depositary Authority or
of authorized official(s):

Dr. D. Janssens, curator IDx

Date September 5, 2002



BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION < ¢ =
Page 1 of Form BCCMILMG/BP/g/...02-134 vizbility statemert =

Budapest Treaty on the International Recognltion of the Deposit of Mlcroorganlsms

for
the Purposes of Patent Procedure
Viabliity statement Issued pursuant to Rule 10.2 by the International Deposltary
‘ Authority BCCM/LMG Identified on the following page
International Form BCCM/LMG/BP/3/.027134 ..
To: Pary to whom the viabllity statement Is Issued:
Name . Prof. J.-P. Hernalsteens
Address . Vrije Universiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode
l Deposltor:
.1 Name . Prof. J.-P. Hernalsteens
1.2 Address . Vrije Universiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode
Il Identification of the microorganism
i1 Accession number given by the Intarnational Depositary Authority:
LMG P-21643
2 Date of the original deposit (or where a new deposit or a transter has been made, the most

recent relevant date)

‘August 9, 2002
.. Viablility statement.

The 'viablllty of the microorganism ldentified under Il above was tested on

August 9, 2002

(Give date. Inthe cases referred to in Rule 10.2(a)(ii) and (iii), refer to the most recent viability test).
On that date, the sald microorganism was: (mark the applicable box with a cross)
viable

0 no longer viable



BELGILAM COORDINATED COLLECTIONS OF MICROORGANISKS - BCCM

LMG-COLLECTION 02-134 forr e
Page 2 of Form BCOMLMG&/BP/S/.... 22713 Vianility statement R
AR Condltions under which the viability test has been performed:

(Fill in if the information has been requested and if the resutts of the test were negative).

' International Deposiary Author ty

Belglan Coordinated Collections of Microorganisms (BCCHM)
Laboratorium voor Microblologle - Bacteriénverzameling (LMG)
Universiteit Gent

K.L. Ledeganckstraat 35

B-S000 Gent, Belglum

™

Signature(s) of person(s) having the power to represent the International Depositary Authority or
ot authorized official(s)

Dr. D, Janssens, curator IDA

Date . September 5, 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM /< (7 .
LMG-COLLECTION =

Page 2 of Form BCOMAMG/BP/4/. 927135, Receipt in the case of an original deposi

[,

Sclentlfle description and/or proposed taxonomic designation
The microorganism identified under | above was accompanied by ;

(mark with a cross the applicable box{es)):

a scientific description
a proposed taxonomic designation

Recelpt and acceptance

This International Depositary Authority accepts the microorganism |dentifieq under
| above, which was recelved by tt on (date of original deposit)

August 28, 2002

International Depositary Authorlty

Belglan Coordinated Collections of Microorganlsme (BCCM)
Laboratorlum voor Microblologle - Bacteriénverzameling (LM®G)
Unlversitelt Gent

K.L. Ledeganckstiraat 35

B-9000 Gent, Belgium

Slgnature(s) of person(s) having the power to represent the Intemational Depositary Authority or
of authorized official(s):

Dr. D. Janssens, curator IDaA

Date : September 5, 2002




BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM I e
LMG-COLLECTION 02-135 ~ ﬁx.‘:[’ =
Page 1 of Form BCCM/LMG&/BP/S/.. .. 07 Viability statement ’

Budapest Treaty on the International Recognition of the Deposit of Microorganisms for

To:

Hi..

the Purposes ot Patent Procedurs

Viabillty statement Issued pursuant to Rule 10.2 by the International Deposiiary

Authority BCCM/LMG Identified on the following page

International Form BCCM/LMG/BP/g/.....02-135

Party to whom the vlabliity statement is lssued:

Name : Prof. J.-P. Hernalsteens

Address : Vrije Universiteit Brussel
. Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius—Rode

Deposltor:
f.1 Name . Prof. J.-P. Hernalsteens
l.2 Address . Vrije Universiteit Brussel

Laboratorium Genetische Virologie
Paardenstraat 65 '
B-1640 Sint-Genesius—Rode

Identification of the microorganism

1.1 Accession number given by the International Depositary Authority:
LMG P-21646
fl.2 Date of the original deposit (or where a new deposit or a transfer has been made, the most

recent relevant date)

August 28, 2002
Viabllity statement.

The viablilty of the microorganism Identlfied under i abpge was tested on
4 August 28, 2002 :
(Give date. Inthe cases referred o in Rule 10.2(a)(ii} and (iii), refer to the most recent viability test).
On that date, the sald microorganism was: (mark the applicable_ box with a cross)
viable

- no longer viable
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BELGIAM COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM i

LMG-COLLECTION 0o 13e S
Page 2 of Form BCCM/LMG/BP/9/....5 1707 Viability statement '
V. Condltlons under which the viabllity test has been periormed:

(Fill in if the information has been requested and ¥ the results of the test were negative),

V. International Depositary Authority

Belglan Coordinated Collections of Microorganisms (BCCM)

Laboratorium voor Microblologle - Bacteriénverzameling (LMG)
Universiteit Gent '

K.L. Ledeganckstraat 35
B-9000 Gent, Belglum

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

of authorized official(s)

Dr. D. Janssens, curator IDA

Date . September 5, 2002



2LGIAN CTOORDINATED COLLECTIONS OF MICROORGANISMS - BCCM

i

e
LMG-COLLECTION _ 07134
age 1 of Form BCCMILMG/BR/4/ T

e
................ Receipt in the case of an original deposit NO o)

Budapest Treaty on the International Recognltion of the Deposit of

Recelpt In the case ol an orl
International Depositary Authorit

To: Name of the depositor

Microorganisms for
the Purposes of Patent Procedure

ginal cdeposit Issued pursuant to Rule 7.1 by the
y BCCM/LMG Identlfled at the bottom of next page

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

Prof. J.~P. Hernalsteens

Address

Vrije Universiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65

B-1640 Sint-Genesius-Rode

ldentification of the microorganism:

L1

Identification reference given by the deposltor:

SM89

Accession number given by the International Deposhar}{ Authority:

IMG P-21643
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tatggccadc
ccgccagggt
gtggacgccg
cgataaagty
gcaccgegeg

gaacg

FDAHOO1AWO.ST25. txt

acaagccttc
€gcecegegyg
taatgttggc
tgctgttacg
agtggcccga
tctcctgtte
aagtttgaga
atagtaacct
attacgttct
tgctacgtat
aactaccgtc
tctgtttcac
ctcattctgg
ggtgtttact
ccaagcggca
gcgccgeagt
accatggcga
gcgcaggtceg
gcagacggca
ccgtccgact
gaagaaaaac
atgcgcatgc
gcgaagatca
atcctcggtce

atcggtaaaa

Artificial Sequence

Nucleotide sequence of the S.
includes the guaB deletion

ggcctgcagt
ctgcatactt
gcgtaccagce
gaacatcgca
cgcaggctgce
taacagcaga
ggataacatg
gctcacgggg
gtataatgcc
cgctaaagaa
tgggctcctg
ttgcctcgga
acttcggttc
gtgaactgtg
ttattctttc
atgtctttga
tgcagcttgg
aagtgttgac
aaccgctgcet
tcgtgaccgt
gcttctacgg
tggagcgttt
tcgatgacgce
tctecggegg

atctgacctg

ttggctttta
tcggcgatga
acctgctgcc
cagcgcacct
gtgaaattag
cgaaccgtct
tgagcgggat
gatcgcaagc
gcggcaatat
gctctgacgt
attttcttcg
ataagcgtca
tcagtacact
ggcgtgggat
cggcggeccy
agcaggcgtg
cggtcatgta
cgacagcgcyg
ggacgtgtgg
cgccagcacc
cgtacagttc
tgtacgcgat

cgtggcgege

cgtggattct’

tgttttcgtc

gctgctcata
tttgataatc
cgtgctgegg
gagcggtatc
aaatctcgec
ggttaaggcg
caaattctaa
actatttgca
Ttattaacct
ttgacgcccg
ceccgaccttce
atgacggaaa
caactggttg
gtgacagaag
gaaagcacca
ccggtatttg
gaaggttcta
ctggttcgcg
atgagccacg
gagagctgcc
cacccggaag
atctgccagt
attcgcgagce
tccgteaccy

gacaacggcc

Enteritidis PCR fragment’, which

, obtained using primer GuaBl0

catgtgtgag cgggatcaaa ttctaaatca gcaggttatt caatcgatag taacctgctc

acgggggatc gcaagcacta tttgcaaaaa aaatgtagat gcaaccgatt acgtictgta

taatgcccgg caatatttat taacctccca ggtgagatat tcgccatgta cgtatcgcta
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aagaagccct gacgtttgac gcccgtgtag gctggagctg cttcgaagtt cctatacttt

Cctagagaata ggaactccgg aataggaact aaggaggata ttcatatggg atcaccaaag

atccccgaac taccgtctgg gctctgattt tcttcgeccg accttcgeg

<210> 13
<211>
<212>
<213>

DNA

<220>
<221>
<223>

<400> 13

atttgcaaaa
ttaacctccc
acgacgtcct
cgcagttgac
tgacggaagc
aaaacatgtc
gcgtagtgac
tgaccgagcg
gtatcatcac
acatgacgcc
tggcaaaaat
tgcttggeat
aagatgagca
agcgegttga
gtcattcaga
aaatcatcgg
gcagcgcggt
gcgtgggegt
gtattccggt
ccgcaggtge
gcgaaatcga
gtgcgatgtc
tggtgccgga

accagcagat

1553

misc_feature . _ .
guaB gene of S. Typhimurium LT2, section 117 of
complete genone

aaatgtagat’

aggtgagata
ccttgttecc
gaaaactatt
gcgectggea
cattgagcgc
cgacccgceag
taacggtttt
cggtcgtgac
gaaagagcgt
gcacgaaaaa
gattaccgta
gggccgttta
cgcgetggtg
aggcgtgttg
cggcaacgtc
gaaagtcggt
tccgeagatc
tatcgctgac
aagcgcggta
actctaccag
caaaggttcc

aggtatcgaa

gggcggectg

Salmonella Typhimurium

gcaaccgatt
ttgcceatgce
gctcactcca
cgtctgaata
attgccctgg
caggcggaag
accgtcctgce
gcgggctatc
gtgcgttttg
ctggtgaccy
cgcgtagaaa
aaagatttcc
cgtgtcggceg
gcggcaggeg
caacgtatcc
gcgacaggeg
attggcccgy
accgctgttt
ggcggtatcc
atggtgggtt
ggccgttett
tccgaccgtt
ggtcgcgtag
cgctcctgta

acgttctgta
tacgtatcge
ccgttttgec
ttcctatget
cccaggaagg
aagttcgecg
caaccaccac
cggtggtgac
tgactgacct
ttcgtgaagg
aagcgetggt
agaaagcgga
cggcggtegg
ttgacgtact
gtgaaacccg
caggcgeteg
gttccatctg
ctgacgcagt
gtttctccyg
ccatgctgge
acaaatctta
acttccagag
cctataaagg
tggggctgac

Page 6

taatgccgtg
taaagaagcc
gaatactgcc
ttctgcggeg
cggcattggt
cgtgaagaaa
gttgcatgaa
tgaagataac
gaaccagccg
cgaagcccgt
cgttgatgat
acgtaaacca
cgcaggcgceg
gctgatcgac
tgctaaatat
cgcactggceg
taccactcgt
tgaagcgety
cgacatagcc
gggtacggaa
ccgcggcatg
cgacaacgcc
tcgcctgaaa

cggttgtgct

220 of the

gcaatattta
ctgacgtttg
gatctcagca
atggacaccg
tttatccaca
cacgagtccg
gtgaaagccc
gagctggtgg
gttagcgttt
gaagtcgtgc
aacttccatc
aactcctgca
ggcaacgaag
tcctctcacy
cctgacctgc
gaagccggtt
atcgtgactg
gaaggtaccy
aaagcgattg
gaatccccgg
ggctcgctygg
gctgacaaac
gagatcattc

accatcgacg

240
300
349
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120
180
240
300
360
420
480
540
600
660
720
780
840

- 900

960
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PATENT COOPERATION TREATY

" From the INTERNATIONAL SEARCHING AUTHORITY p CT

To:
PRONOVEM~OFFICE VAN MALDEREN

Attn. Van Malderen, Joélle THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

Avenue Josse Goffin 158
B~1082 Brussels

BELGIQUE

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

(PCT Rule 44.1)

Date of mailing
(day/month/year) 12 / 12 /2 006
Applicant's or agent's file reference
BPFDAHOOLAWO FOR FURTHER ACTION See paragraphs 1 and 4 below
inlernalional application No. International filing date
PCT/BE2006/000019 (day/month/year) 20/03/2006

Apphcant

VRIJE UNIVERSITEIT BRUSSEL

1

The applicant is hereby notified that the international search report and the written opinion of the international Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international Application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international Search Report.
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70
For more detailed instructions, see the notes on the accompanying sheet.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under

Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is nofified that:

4.

D the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant’s request fo forward the texts of both the protest and the decision thereon to the designated Offices.

|:] no decision has been made yel on the protest; the applicant will be notified as soon as a decision is made.

Reminders

Shortly after the expiration of 18 months from the priorily date, the international application will be published by the
international Bureau. H the applicant wishes 10 avoid or postpone publication, a notice ol withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The inlermational Bureau will send a copy of such comments 1o all designated Offices unless an

intarnalional preliminary examination réport has been or is'{o be’éstablished: Trigse comiments would also be made avaiiable s |

the public but noi betore the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respec! of some designated Offices, a demand for international preliminary
examination mus! be filed if the applicant wishes to postpone the entry into the national phase until 36 months from the priority
date (in some Otffices even later); otherwise, the applicant musl, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

in respect of other designaled Offices, the fime limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex 1o Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant’s
Guide, Volume I, National Chaplers and the WIPO internet site.

Name and mailing address of the international Searching Authority | Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2 . .

NL-2280 HV Rijswijk Michela Digiusto
g} Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016

Form PCT/ISA/220 (Oclober 2005)

(See notes on accompanying sheet)



NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant's Guide, a publication of WiPO.,

In these Notes, “Article”, "Rule’, and "Section” refer 10 the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search reporl and the written opinion of the International
Searching Authority, one opporlunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the international application (claims,description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to file amendments of the claims under Aricle 18
except where, e.g. the applicant wanls the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant's Guide, Volume I/A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the international Searching Authority has declared, under Article 17(2), thal no international search report would be
established (see PCT Applicant’s Guide, Volume /A, paragraph 296).

What parts of the international application may be amended?

Under Articie 19, only the claims may be amended.

During the internalional phase, the claims may also be amended (or further amended) under Article 34 before the
International Prefiminary Examining Authority. The description and drawings may only be amended under

Article 34 before the International Examining Authority,

Upon entry info the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41.

When? Within 2 months from the date of transmittal of the international search report or 16 months trom the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on lime if they are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments?

The amendmenis may only be filed with the International Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2). '

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheel must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheel originally filed.

All the claims appearing on a replacement sheel must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)).

The amendments must be made in'the language in which the internationa application s to'be published,

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. it should not be
confused with the "Statement under Article 19(1)" (see below, under "Statement under Articlg:19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the international application
is French, the letter must be in French, i

Notes to Form PCT/ISA/220 (first sheet) (October 2005)



- PATENT COOPERATION TREATY
INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220

BPFDAHO0 LAWO ACTION as well as, where applicable, item 5 bejow.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/BE2006/000019 20/03/2006

Applicant

VRIJE UNIVERSITEIT BRUSSEL

" This international search report has been prepared by this International Searching Authority and is transmitied to the applicant
according 1o Article 18. A copy is being transmitied to the International Bureau.

_ This international search report consists of a total of 5 sheets.

b ftis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

X the inlernational application in the language in which it was filed

D a translation of the international application into , which is the language
of a transtation furnished for the purposes of international search (Rules 12.3{a) and 23.1(b))

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

2. D Certain claims were found unsearchable (See Box No. |l)
3. D Unity of invention is lacking (see Box No I]l)

4. With regard to the title,
|:| the texl is approved as submitted by the applicant

the text has been established by this Auihor'ny to read as follows:
LIVE ATTENUATED SALMONELLA VACCINE

5. With regard 1o the abstract,
the texl is approved as submitled by the applicant

|:] the {ext has been eslablished, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date ol mailing of this inlernational search report, submit comments to this Authority

6. With regard lo the drawings,
a. 1ihe figure of the drawings 10 be published with the abstract is Figure No. _1
as suggested by the applicant
D as selecled by this Authority, because the applicant failed to suggest a figure

D as selecled by this Authority, because this figure betier characterizes the invention
b. D none of the figures is to be published with the abstract

Form PCTASA/210 (first sheet) (Apiil 2005)

%



International application No.

INTERNATIONAL SEARCH REPORT

PCT/BE2006/000019
Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.b of the first sheet)
1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed

invention, the international search was carried oul on the basis of:

a.  type of material

a sequence listing

D lable(s) related to the sequence listing

b. format of material

on paper
in electronic form

¢.  time of filing/furnishing
contained in the international application as filed
filed together with the international application in electronic form
D furnished subsequently to this Authority for the purpose of search
2. l___' in addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed

or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (April 2005)



INTERNATIONAL SEARCH REPORT

International application No

PCT/BE2006/000019

. CLASSIFICATION OF SUBJECT MATTER

A
INV.  CI2N1/20 A61K39/108 A61K39/112 A61P31/04

According 1o international Palent Classification (IPC) or 1o bolh nationat classification and {PC

B. FIELDS SEARCHED

Minimum documentation searched (classificalion system followed by classihicalion symbols)

Cl2N  A61K A61P

Documentalion searched other than mimmum documentation 10 the exient thal such documents are included in the fields searched

!

-

Electronic date base consulled during ihe inlernational search (name of dala base and, where praclical, search terms used)

EPO-Internal, BIOSIS, EMBASE, MEDLINE, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WANG JIN YUANG ET AL: "Construction, 1-5,
genotypic and phenotypic characterization, 10-12

and immunogenicity of attenuated
DELTAguaBA Salmonella enterica serovar
Typhi strain CVD 915"

INFECTION AND IMMUNITY,

vol. 69, no. 8, August 2001 (2001-08),
pages 4734-4741, XP002409035

ISSN: 0019-9567

cited in the application

page 4735; figures 3,4

X WO 99/58146 A (UNIV MARYLAND [US]) 1-5,
18 November 1999 (1999-11-18) 10-12
cited in the application

page 34; examples 1,4; table 2

—

Further documents are listed in the continuation of Box C. See patenl family annex.

' Special categories ol cited documents : . . . "
"T" laler documenl published alfler the international filing dale
"A" documenl delining the general slale ol the arl which is not or priorily dale and nol in contlicl with the application bul

considered 10 be of particular relevance ﬁ::fedn:i(g;mderslandv\he.pnncxple.or theory..underlying the._,

E e'equller(jj’()ICIJmenl bul published on or alter the inlernational "X document ol particular relevance; the claimed invention
fing dale cannoi be considered novel or cannot be considered 1o
"L* documen! which may throw doubls on priority claim(s) or involve an inventive slep when the documen! is taken alone

which is ciled 1o eslablish the publicalion date ol another “y* document of particular relevance: the claimed invention
cilalion or other special reason (as specilied) canno! be considered 1o invoive an inveniive slep when the

"O" documenl relerring 1o an oral disclosure, use, exhibilion or documenlt is combined with one or more other such docu—
olher means menits, such combination being obvious 10 a person skilled
"P" documenl published prior to the inlernational filing dale bul in the art.
laler than the priorily date claimed "&" documenl member of the same patent family
Daie of the actual complelion of the internalional search Date of mailing of the international search repont
24 November 2006 12/12/2006
Name and mailing address of the I1SA/ Authorized ollicer

European Palent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, .
Fax: (+31-70) 340-3016 Domingues, Helena

Form PCTASA/210 {(second sheel) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/BE2006/000019

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

Citation of document, with indication, where appropriate, of the relevant passages

Relevant 1o claim No.

Y

MCFARLAND W C ET AL: "EFFECT OF DIFFERENT
PURINE AUXOTROPHIC MUTATIONS ON
MOUSE-VIRULENCE OF A VI-POSITIVE STRAIN OF
SALMONELLA-DUBLIN AND OF TWO STRAINS OF
 SALMONELLA-TYPHIMURIUM"

MICROBIAL PATHOGENESIS, ACADEMIC PRESS
LIMITED, NEW YORK, NY, US,

vol. 3, no. 2, 1987, pages 129-142,
XP002376858

ISSN: 0882-4010

page 153; tables 1,2

BARBEZANGE CYRIL ET AL: "Some safety
aspects of Salmonella vaccines for
poultry: In vivo study of the genetic
stability of three Salmonella typhimurium

. 1ive vaccines™"

FEMS MICROBIOLOGY LETTERS,

vol. 192, no. 1,

1 November 2000 (2000-11-01), pages
101-106, XP002409036

ISSN: 0378-1097

pages 101-2

1-17

1-17

Form PCT/ISA/210 (conlinuation of second sheel) {April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

200006381

PCT/BE2006/000019
Patent document Publication Patent family Publication
cited in search repor date member(s) date
WO 9958146 A 18-11-1999 AT 333285 T 16-08-2006
AU 754795 B2 28-11-2002
AU 3740599 A 29-11~-1999
CA 2328056 Al 18-11-1999
DK 1076566 T3 13-11-2006
EP 1076566 Al 21-02-2001
HU 0101747 A2 28-09-2001
JP 2002514398 T 21-05-2002
MX  PA00011075 A 24-04-2002
NO 20005672 A 156-01-2001
NZ 508110 A 25-10-2002
PL 344593 Al 05-11-2001
us 6190669 Bl 20-02-2001
ZA A 07-02-2002

Form PCTASAI210 (patent family annex) (April 2005)



PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

see form PCTASAR20

Date of mailing
i (day/month/ear) see form PCTASAR10 (second sheet)

Ap;ﬁﬁ&:ani's or agent's file reference FOR FURTHER ACTION

see form PCTASA/220 See paragraph 2 below

International application No. International filing date (day/month#ear) Priority date (day/monlf;&ear)
PCT/BE2006/000019 20.03.2006

international Patent Classification (IPC) or both national dassification and PG

INV. C12N1/20 A61K39/108 A61K39/112 A61P31/04

Applicant
VRIJE UNIVERSITEIT BRUSSEL

1.~ This opinion contains indications relating to the following items:

Box No. IV Lack of unity of invention

[2 Box No. | Basis of the opinion

0 Box No. Il Priority _

[ Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
O

Box No. V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. Vil Certain defects in the international application

goo

Box No. VIll - Certain observations on the international application

2 FURTHER ACTION

i If a demand for international preliminary examination is made, this opinion will usually be considered to be a

; written opinion of the International Preliminary Examining Authority ("IPEA") except thai this does not apply where
! the applicant chooses an Authority other than this one to be the IPEA and the chosep IPEA has notifed the
Internalional Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a wrilten reply-logether, where-appropriale, with-amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA220 or before the expiration of 22 months from the priority date,
whichever expires later. .

For further oplions, see Form PCTASAZ220.

3. For further details, see notes 1o Form PCTASAL20,

Name and mailing address of the ISA: Date of completion of Authorized Q}fié_ér
this opinion S g Mo,
5 kA
European Patent Office ) : =z 2
_0))) D-80298 Munich 10 Domingues, Helena H 0)) ;
T Tel.+49 892399 -0 Tx: 523656 epmu d %, s
Fax: +49 89 2399 - 4465 A Telephone No. +49 89 2399-7810 et i+ ™

Form (PCTASAR37) (Cover Sheet) (April 2005)




L

WRITTEN OPINION OF THE International application No.
\INTERNATIONAL SEARCHING AUTHORITY PCTBE20068/000019

Box No. | Basis of the opinion

. With regard to the language, this opinion has been established on the basis of-
the international application in the language in which it was filed

U atranslation of the international application into . which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

. With regard to any nucleotide andjor amino acid sequence disclosed in the international application and
necessary 1o the claimed invention, this opinion has been established on the basis of:

a. type of material:
X a sequence listing
[J table(s) related to the sequence listing
b. format of material:
X on paper
& in electronic form
C. iime of filingfurnishing:
contained in the international application as filed.
X filed together with the international application in electronic form.
0 furnished subsequently to this Authority for the purposes of search.
. O In addition, in the case that more than one version or copy of a sequence listing andfor table relating thereto
has been filed or furnished, the required statements that the information in the subseqguent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were fumished. ,

.. Additional comments:

Form PCTASA/237 (April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTBE2006/000019

Box No. V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 6-9,13-17
No: Claims 1-5,10-12

inventive step (1S) Yes: Claims
No: Claims 1-17

Industrial applicability (1A) Yes: Claims 1-17
No:  Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2005)
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WRITTEN OPINION OF THE International applicationvl\lo.

INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/BE2006/000019

1. Concerning section V
Novelty (Art. 33(2) PCT) and inventive step (Art, 33(3) PCT)

D1 (pg. 4735) and D2 (pg. 34, example | and table 2) describe an attenuated mutant strain of
S. typhimurium (CVD 915), which is incapable of forming de novo guanine nucleotides, containing
a deletion in the guaBA operon, i.e., containing a deletion of the guaB gene and a deletion in the
guaA gene. This strain was used to immunize mice intranasally and induced a significant antibody
response (D1, Fig. 3). CVD 915 was also used as a vector vaccine expressing tetanus fragment C
(DI, Fig. 4; D2 example 4). Intranasal administration of this vaccine to mice induced a strong serum
1gG response. The authors of DI conclude that based on this promising data it will be of interest to
proceed to phase 1 clinical trials. In view of this, D1 and D2 are novelty destroying for claims 1-5
and 10-12.

The importance of immunizing poultry against S. enteritidis and S. typhimurium is evident
from D4. Therefore, the skilled person when faced with the problem of providing a method of
immunizing poultry against these pathogens would turn to D1/D2 and conclude that the use of the
strain described therein would be a suitable solution. Hence, claims 13-17 do not involve inventive
merit.

The subject-matter covered by claims 6-9 does not appear to have been disclosed in the
available prior art. It thus appears possible to recognise formal novelty for these claims. However,
inventive step would have to be substantiated in view of D1-D3, since the advantages in deleting or
disrupting the AguaB gene in order to obtain attenuated strains of S. enterica that can be used as
vaccines are evident from these documents.

Should the claims be limited to attenualed strains comprising a deletion affecting only the
guaB gene, the following comments would still be pertinent:

D3 describes guaB Tnl0 insertion mutants of S. typhimurium that had Jow virulence when
administered to mice at a dose of 2.5 x 10°cfu but retained significant virulence when administered
at 2.7 x 10" cfu. Similar observations are reported in the application (pg. 16, §90; and pg. 17, §91).
The application also states that the AguaB miutant strain SM69 is not safe when administers at J.28 x
10° cfu to bird at one day of age but it is safe when administered at two weeks of age (pg. 19, §97,;

2. 20, §106). In view of this, it is clear that a AguaB mutant vaccine is only safe under particular

Form PCT/NISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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The present invention relates to attenuated guaB deletion mutants of a bacterium infecting
velerinary species,
more in particular Salmonella enlerica, to their use and production.

The present invention further relates to live attenuated vaccines based on such mutants for

preventing bacterial infections, and more in particular Salmoneliosis, in a veterinary species,
more in particular poultry.
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