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LIVE ATTENUATED SALMONELLA VACCINE

Field of the invention

[0001] The present invention relates to attenuated
bacterial wmutants, in particular attenuated Salmonella
enterica mutants, and to a live attenuated vaccine
comprising same. The double, triple, multiple mutants of
the invention advaﬁtageously allow a serological
distinction between vaccinated animals and (non-vaccinated)
animals that have been exposed to a wild-type field such as

wild-type field S. enterica.

State of the art

[0002] Salmonellae  are Gram-negative, facultative
anaerobic, motile, non-lactose fermenting rods belonging to
the family Enterobacteriaceae. Salmonella are usuaily
transmitted to humans by the conéumption of contaminated
foods and cause Salmonellosis. E. coli is another member of
the family Enterobacteriaceae.

[0003] Salmonellae have been isolated from many animal

specieSMincludingrméowsr~chickensrmturkeysrwsheeprwpigsT»~m-

dogs, cats, horses, donkeys, seals, lizards and snakes.
[0004] 95% of the important Salmonella pathogens belong
to S. enterica, with S. enterica serovar Typhimurium (S.
Typhimurium) and S. enterica serovar Enteritidis (S.
Enteritidis) the most common forms.

[0005] Salmonella infections are a serious medical and
veterinary problem world-wide and cause concern in the food

industry. Contaminated food cannot be readily identified.
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[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.

[00038] Several control strategies  based on the
principles of competitive exclusion and vaccination have
been tested to control the infection of e.g. poultry.

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

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

[0011] Live attenuated Salmonella - vaccines are

potentially superior to inactivated preparations owing to:

(1) their ability to induce cell-wmediated immunity in

addition to antibody responses; (ii) oral delivery with no
risk of needle contamination; (iii) effectiveness 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] The following attenuated mutant Fﬁrains have been
tested on their efficiency to induce a prbtective immune
response 1in treated animals: (1) strains éarrying mutations
in the aro genes (Alderton et .al., 1991, Avian diseases
35:435-442; Schiemann and Montgomery, ‘1991, Veterinary
Microbiology 27: 295-308), (2) strains d%frying deletions
in the cya (adenylate cyclase) and/or crp (cyclic BMP
receptor) genes (US 5,389,368; US 5,855,879, US 5,855,880,

»
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Hassan and Curtiss, 1997, Avian Diseases 41:783-791;
Porter et al. 1993, Avian Diseases 37:265-273) and (3)
strains that carry mutations in the genes of ‘the guaBa
operon of S. typhi (Wang et al., 2001, Infection and
Immunity 69:4734-4741; W099/58146 and US Pafent 6,190,669) .
[0013] So far only the vaccine strain Megan‘D Vacl, that
carries deletions in the cya and crp genes, has been
effective, at least in part. This strain does not provide
full protection (http://www.meganhealth.com/meganvac.html) .
[0014] McFarland and Stocker (1987, Microbial
pathogenesis 3:129-141) reported on the virulence of guad
and guaB Tnl0 insertion mutants of §. Typhimurium and S.
dublin in BALB/c mice. At high dosage (2.5x107 CFU), these
authors reported a significant lethality of animals,
resulting from the wmultiplication of the auxotrophic
strain, |

[0015] © Also the AguaBA mutant of §. typhi proved no
suitable candidate for sound and safe protection against
typhoid fever. It showed a significant residual virulence
in mice (Wang et al., 2001).

[0016] There is thus still a need for improved live
attenuated Salmonella vaccine strains, as well as for
improved 1live attenuated vaccine strains of bacteria
infecting veterinary specieé in general.

[0017] Vaccinated animals often produce antibodies
against different -antigens -of -the-pathogen: Problem -is-that
vaccinated animals as such can no longer be distinguished
from animals that have been in contact with a wild-type
field strain such as a Salmonella field strain, and are
possibly infected therewith.

[0018] There 1is thus also a need for improved live
attenuated strains like live attenuated Salmonella vaccine

strains that would make such distinction possible.
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Aims of the invention

[00109] An object of the present invention is to provide
attenuated Salmonella enterica strains with a double or a
triple mutation.

{00201 Another object of the present invention is to
provide a live attenuated vaccine against Salmonellosig and
methods of treatment based thereon.

[0021] Yet another object of the present invention is to
provide attenuated Salmonella strains which are useful as
live vector and as DNA-mediated vaccines expressing foreign
antigens. Such strains are thus highly suitable for the
development of vaccines including polyvalent vaccines:
[0022] Still another object of this invention is to
provide a method to achieve S. enterica deletion mutants of
the invention.

[0023] Still a further object of this invention is to
p?ovide an attenuated Salmonella strain that allows a
serological distinction between vaccinafed and non-
vaccinated yet possibly infected animals. .

[0024] Yet a further object of this ’ipvention. is to
p:ov;de the same materials and methods fop,£he preparation
of attenuated strains of a bacterium infecfing veterinary
species in general, more in particular poultry.

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

animal health.

Summary of the invention

[0026] Some AguaB  auxotrophic  Salmonella enterica

mutants with a deletion mutation in theiguaB gene showed

residual virulence. It was found that further modifications.

(preferably deletions) in one or more génes involved in

motility reduced the remaining virulence without affecting
the immunogenic capacities of the strain.

[0027] A first aspect of the invention therefore relatesg

5
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to an attenuated mutant strain of a bacterium infecting
veterinary species, in particular an attenuated S. enterica
ﬁutant strain, wherein said mutant strain contains at least
one first genetic modification and at least one second
genetic modification, said first wmodification in one or
more (at least one) motility genes, and said second
modification in one or more (at least one) genes involved
in the survival or the proliferation of the bacterium or
pathogen (e.g. S. enterica) in the host. The term
“bacterium infecting Véterinary species” in the context of
the invention referg in particular to bacteria that are
pathogenic to veterinary species, and which can be
attenuated by the above genetic modifications. The
bacterium infecting veterinary species may be a Gram-
negative bacterium. Preferred are Gram-negative bacteria
for poultry esuch as Salzﬁonella, Pasteurella, Escherichia
coli, etc. Most preferred are Salmonella enterica and
(pathogenic) E. coli. By “pathogenic to” is meant that the
bacterium, 1f not attenuated, is capable of causing an
infectious disease in the veterinary species.

[0028] The genetic modifications of the invention
advantageously lead to a null-function, in other words
impair or affect the gene function. The modification in the
present context i1is also referred to as an “impairing

modification”. The modification is said to inactivate the

“deng in” que gtionT ‘A‘dva'nt“ag sously;gatd thactivat ion resultg o

in attenuation, at least to a degree that the mutant strain
ig suitable for use in a live attenuated vaccine. '

[0029] The genetic modification may be an insertion, a
deletion, and/or a substitution of one or more nucleotides
in said genes. Mutant strains according to the invention by
such modification are affected in a motility gene function
and in a gene function needed for the survival or the

proliferation of the pathogen, leading to a null-function
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(no functional gene product formed) of the affected genes.
[0030] Deletion mutants are preferred, as an insertion
mutant may revert, thereby restoring the pathogenicity of
the strain.

fo031] The first modification is in one or more (1, 2,
3, .) motility genes. Examples of a gene involved in
motility are the genes encoding flagelliﬁ. The mutant of
the invention may have a (impairing) modification in the
£1iC and/or the £f13jB or the fljBA genes respectively (£1iC;
£1iB; £19BA; f£1i¢ and f1jB; fliC and f1jBA; ) .
Advantageously mutants, in which all genes encoding
flagellin are deleted, are incapable of swarming out on LB
medium containing 0.4% agar and can thereby easgily be
distinguished from wild—type.motile strains.

foo32]1 The second genetic modification is in one or more
(1, 2, 3, .) genes involved in the survival or the
proliferation of the pathogen in its host. Sﬁch gene may be
a house-keeping gene or a virulence gene. én example of a
housekeeping gene that can lead to attenuagéd gstrains when
the gene function is affected, is the guaB gene encoding
the enzyme IMP dehydrogenase. Such mutant &s incapable of
forming de novo guanine nucleotides. Aisb possible are
impairing modifications in the guaBA operan, advantageously
leading to a null-function of the gene(s) encoding for or
regulating proper IMP dehydrogenase activity.

[0033] =~ Advantageously, the attenuated jutant strains of
the invention are immunogenic. |

[0034] The present invention in pérticular aims to
provide attenuated S. Enteritidis and S. Typhimurium
strains.

[0035] Preferably the genetic modifications of the
invention are introduced into parent stréin S. Enteritidis
phage type 4 strain 763a88 or into éarent strain S.

Typhimurium 1491896. The 76Sa88 strain is a clinical

hd
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isolate from a turkey, obtained from the Veterinary and
Agrochemical Research Centre, Groeselenberg 99, B-1180
Ukkel, Belgium, harboring the temperature sensitive
replication plasmid pKD46, encoding the bacteriophage
Lambda Red recombinase system. The 1491896 gtrain is a
clinical isolate from a chicken.

[0036] One of the attenuated §. enterica strains
obtained according to the invention is &. Enteritidis
strain SM73 having the deposit number deposit number LMG P-
21642. Another example is the attenuated S. Typhimurium
strain SM89 having the deposit number LMG P-21643.

[0037] A preferred mutant of the invention carries or
comprises a genetic modification in the guaB gene and a
genetic modification in the f1iC gene.

[0038] Another preferred mutant of the invention carries
or comprises a genetic modification in a guaB gene and a
genetic modification in the f17BA genes.

[0039] Yet another preferred wmutant of the invention
carries or comprises a genetic modification in the guaB
gene, a genetic modification in the f£f1iC gene, and a
genetic.modification in the f1jBA genes.

[0040] The attenuated strains of the invention are
highly suitable for use in a live attenuated vaccine. The

mutant strains of the invention may encode and express a

foreign antigen.

T [0041] ~Another —agpect of the -invention—relates —to &

vaccine for immunizing a veterinary species against a

bacterial infection, comprising:

a pharmaceutically effective or an immunizing amount of

an attenuated mutant strain according to the invention; and
— a pharmaceutically acceptable carrier or diluent. The
present invention in particular relates to vaccines

comprising attenuated mutant strains of §. enterica and/or
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E. coli.

[0042] In general about 10° cfu to about 10%°  cfu,
preferably about 10° cfu to about 10%° cfu is administered
(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 adwministered
via drinking water, and the like.

[0043] The attenuated strains of the invention and
pharmaceutical compositions or vaccines comprisging same are
highly suitable for immunizing animals such as veterinary
species, livestock, and more specifically poultry. For
instance, the attenuated Salmonella strains of the
invention, and pharmaceutical compositions or vaccines
comprising same, are highly suitable for immunizing
veterinary species and in particular poultry such as
chicken against Salmonellosis and possibly other diseases
(e.g. in the case of a multivalent wvaccine).' The atténuated
strains of the invention are particularly suited to protect
the animal/veterinary species in question égéinst an attack
by the pathogen (the bacterium infedting veterinary
species) in gquestion. :

[0044] A further asgspect of the invention therefore
concerns a method of immunizing animals, preferably
veterinary species, wmore preferably poultr&véuch as chicken
against a disease <caused by a bacﬁerium infecting
veterinary species, said method comprising)ghe step of:
administering to the animal or veterinary species in need
thereof an immunizing amount of an attenuated mutant strain
of the invention. and/or of a wvaccine fébmprising same,
whereby a protective immune responsge is theﬁ.invoked in the
animal or veterinary species. The present invention in

particular relates to methods of immunizing veterinary

Ky
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species against Salmonellosis or agaimst an infection by a
pathogenic E. coli.

[0045] Examples of veterinary species to be immunized
against Salmonellosis: poultry, small or heavy livestock
such as chicken, turkey, ducks, quails, guinea fowl, pigs,
sheep, young calves, cattle etc. An immunizing amount is
administered to these animals, preferably wvia the oral,
nasal or parenteral route.

[0046] A further aspect of the invention relates to a
mutant strain of the invention for usé 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 bacterium infecting
veterinary species) such as Salmonellosis. Examples of
animals or veterinary species to be"treated and recommended
doses are given above.

[0047] Yet another aspect of the invention concerns the
use of wmwutants of the invention, and in particular
flagellin mutants, as serological markers to distinguish
between vaccinated animals and animalg that are naturally
infected, id est have been into contact and became infected
by a wild-type strain.

[0048] The invention for instance relates to a method

- for a~-serological- distinction- between—vaccinated -animals

and animals infected by a wild-type strain, wherein the
vaccinated animals have been immunized with a mutant strain
wherein a flagellin gene is inactivated, said method

comprising the steps of:

- Assaying animals for the presence of antibodies

raised against flagellin,

-~ Distinguishing infected amimals from wvaccinated
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animals based on the presence or absence of gaid
antibodies. '

[0049] The method of the invention advantageously is an
in vitro method. Advantageously animals infected by
Salmonellae are as such distinguished from animals that
have been immunized with an attenuated live vaccine
according to the invention.

[0050] Livestock, such as poultry and in particular
chicken are known to generate antibodies against flagellin
gene products and in particular the FlicC gene product. The
antibodies in question will thus be detected in an animal
infected by a wild-type strain (that generates such
antibodies), yet not in an animal that has been vaccinated
with a mutant strain wherein a flagellin gene(s) is/are
inactivated. The latter do not generate antibodies against
e.g. FliC and/or F1iB.

[0051] The presence of said antibodies is indicative fof
the presence of wild-type strains and thus infection. The
method of the invention thus advantageously allows
detectlon or diagnosis of a Salmonella 1nfectlon in animals
vaccinated by a mutant strain wherein a flagellin gene(sg)
is/are inactivated. Such mutant strain may be one of the
strains of the invention hereinabove descrlbed ‘
[0052] Inactivation of flagellin genes such as fliCj
thus allows the use of serological tests,jg;g. based on the
detection of the Flic protein, for the diagnosis of the
presence of wild-type strains, such as wild-type S.
enterica, in (vaccinated) animals. In the method of the
invention animals are preferably assayef‘lc'lg for antibodies
against FlicC.

[0053] The method of the invention yis in particular
applicable to poultry, more preferably chickens.

Detailed description of the invention
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combination of

a flagellin mutation (an impairing modification in a gene

coding for flagellin; also referred to as a flagellar

mutation) and an auxotrophic mutation can lead to highly

immunogenic attenuated §. enterica strains. The mutant

strains according to the invention carry or

comprise a (at

least one) modification(g) in a motility gene(s) and a (at

least one) modification(s) in a gene(s) involved in the

survival or the proliferation of the pathogen in its host.

[0055] A gene involved in the survival or proliferation

may be a house-keeping gene and/or a virulence gene.

Examples of such housekeeping genes and virulence genes can

be found in (Mastroeni et al., 2000, The Veterinary Journal

161:132-164, incorporated by reference herein). A preferred

example of a house-keeping gene is the guaB gene, vet a

modification in an aro, pur, dap, pab, sipC, phoP, phoQ,

pagC, cya, and/or crp gene may also be envisaged.

{00561 The term “gene” as used herein

refers to the

coding sequence and its regulatory sequences such as

promoter and termination signals.

[0057]  Such inactivation may be obtained

via a deletion

by which the gene function is impaired. A person skilled in

the art knows how to obtain such mutants and a simple test

can -tell whether the gene function is

ingtance, the mutant strain which fails

functional ‘guaB gené& Product TEEHRSE T grow

impaired. For

to eXpress a

EH T MARLmAL A

medium, unless this medium is supplemented with (e.g.

0.3mM) guanine, xanthine, guanosine or xanthosine.

[0058] Another simple test can tell whether a motility

gene function such - as a flagellin gene function is

impaired. These mutants do not swarm

containing 0.4% agar.

on LB medium

[0059] The modifications in the genes in question should

result in attenuation of the mutant strains,

preferably at
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least to a degree that they are suitable for use in a live
vaccine.

[0060] The Exampies below show that additional mutationsg
in a (at least one; one oxr more) motility gene(s) (flicC,
f1jB and/or f13jBA) advantageously alleviated the residual
pathogenicity of a guaB deletion mutant, and improved the
protection of the immunized animals againgt challenge with
a lethal dose of wild-type S. enterica.

[0061] The flagellar filament of all members of the
genus Salmonella is a multimer of a single protein, the
flagellin protein (van Asten et al., 1995, Journal of
Bacteriology 177 :1610-1613). |

[0062] F1iC dis the phase 1 filament subunit protein of
flagellin (Ciacci-Woolwine et al., 1998, Infection - and
Immunity 66:1127-1134).

[0063] S. Typhimurium has two,flagellin:genes (f1iC and
fl1jB) that are located at different sites of the chromosome
and that show phase wvariation. The promotg; of fi1jB forms
part of a chromosomal fragment that caﬁ.jbe inverted byv
site-specific recombination. Depending on the orientation,
either f1jB is expressed together with f1j4, the latter
encoding a repressor of the fIliC gene; offflic is brought
to  expression. E. coli, another fmgmber of the
Enterobacteriaceae, can also possess ‘two flagellin genes
that respectively share homology with the f£f1i¢ and £f1jB
genes of §. enterica (Tominaga, 2004, Genes Genet. Syst.
79:1-8) . "

[0064] Inactivation of the fl1iC gene in S. Enteritidis
(encoding the major flagellar protein) increased both the
safety and effectiveness of a vaccine administered to the
inbred mouse line BALB/c. Thig line is very sgensitive to
systemic salmonellogig.

[0065] This proves amongst others that flagellin is not

an essential antigen for the induction of a protective
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immune response against Salmonella in BALB/c mice despite
many indications therefore in literature.

[0066] S. Enteritidis flagellin is immunogenic in
chickens and carries the H:g,m antigenic determinants (van
Asten et al., 1995; Wyant et al., 1999, Infection and
Immunity 67:1338-1346; Ogushi et al., 2001, The Journal of
Biological Chemistry 276:30521-30526) .

[0067] There is evidence that flagellae from various
species of Gram-negative bacteria (e.g. those of S.
Enteritidis and S. typhi) activate monocytes to produce
proinflammatory cytokines (e.g. the tumor necrosis factor
alpha) and mediate activation of interleukin-1 receptor-
associated kinase (IRAK).

[0068] It is thus thought that Gram-negative flagellin
plays an important and previously unrecognized role in the
innate immune response to Gram-negative bacteria. F1iC may
be of particular importance during the course of infections
in ‘the gastrointestinal tract (Ciacci-Woolwine et al.,
1998; Wyant et al., 1999; Moors et al., 2001, Infection and
Immunity 69:4424-4429) .

[0069] There is a lot of ambiguity in literature as to
the degree to which flagella contributes to wvirulence in
poultry and/or humans.

[0070] Van Asten et al. (2000, FEMS Microbiol Letﬁ.
185:175-9) have shown that inactivation of the flageilin
gene of S. Enteritidis strongly reduces (50-fold) invasion
into Caco-2 cells (human colon carcinoma cell line), while
the bacterial adherence was not really affected. Said
report is limited to inm vitro results.

[00711 Parker and Guard-Petter (2001, FEMS Microbiology
Letters 204:287-291) on the other hand found that, wupon
oral challenge of chicks, a f1iC::7n10 mutant was equally
virulent to the.wild-type. This indicates that the presence

of flagellin was not necessary to achieve at least a
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moderate level of invasion after oral challenge. When
applied subcutaneously, flagellar mutants were
significantly attenuated in comparison to the wild-type
strain. v

[0072] There are thus a lot of indications in the prior
art that teach away from constructing e.g. S. enterica
double (or triple) mutants according to the invention.
Inactivation of one or more motility genes helps reduce the
remaining virulence of for instance guaB deletion mutants
but there are other advantages as well.

[0073] The - inactivation  of e.g. the fliC gene
advantageously allows the use of serclogical tests, based
on the detection of antibodies directed against the PFlicC
protein, for the diagnosis of the presence of wild-type S.
enterica, e.g. S. Enteritidisg, in the (vaccinated) animals.
Immunodetection is possible via ELISA, via RIA techniques
and/or any other known immunological test or fgrmat.

[0074] IDEXX Laboratories has a test on the wmarket
(FlockChek® Salmomella Enteritidis Antibody Test Xit) to
reliably detect antibodies against H-antigenic determinants
of the FliC flagellin of §. Enteritidis (H:g,m flagellar
epitopes) . »
[0075] The above demonstrates that double and/or triple
S. enterica mutants of the invention, bearing é (lmpairing)

genetic modification in a gene involved in survival or the

involved in motility have advantages over attenuated S.

enterica strains that are in the ért.

[0076] The mutant strains of the invention are highly
suitable for use in a live attenuated vaccine, as a live
vector and/or a DNA-mediated vaccine. The term “waccine” is

meant to include prophylactic as well as therapeutic

vaccines. Preferably the vaccine is prophylactic.

" ! . .
[0077] Live <vector” vaccines, also called ‘rcarrier

w...p:q:»..cylustfeJ:—at;.i:,onmﬂo.f.,......t.hew.1:>,ai:ho.gen..,.i‘n,.,.,.“the“_‘_hQsT.;w,ﬁa,r.ld..Jf.,l,.‘l,_ﬂ....,c’.i._.,g.e..,l'.l._...f-l:...(‘.S.,).w...N,,,.,,A
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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 bacterial vaccine 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, among others,
attenuated Salmonella. |
[0078]1: An object of the invention is to provide
attenuated mutant strains for use in a live vaccine,
possibly a polyvalent <1live vaccine. By a “polyvalent
vaccine” or “multivalent vaccine” is meant in particular a
vaccine comprising antigenic determinants from a number of
different disease-causing organisms.
[0079] One of the objects of the invention is therefore
to provide a vaccine against e.g. Salmonellosis comprising:

— a pharmaceutically effective or an immunizing amount
of an attenuated mutant strain of the invention; and

— a pharmaceutically acceptable carrier or diluent.
foosol Another object of the invention is to provide a

live vector vaccine comprising:

~ a pharmaceutically effective or an immunizing amount
of an attenuated mutant strain of the invention, wherein

said mutant encodes and expresses a foreign antigen; and

— a pharmaceutically acceptable carrier or diluent.
[0081] The particular foreign antigen employed in the
vlive vector is mot critical to the present invention.
foos2] Still another object of the invention is to

ﬁrovide a DNA-mediated wvaccine comprising:

— a pharmaceutically effective amount or an immunizing
amount of an attenuated mutant strain of the invention;

wherein said mutant contains a plasmid which encodes and
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expresses in a eukaryotic cell, a foreign antigen; and

—~ a pharmaceutically acceptable carrier or diluent.
[0083] Details as to the construction and use of DNA-
mediated vaccineé 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.
[0084] The decision whether to express the foreign
antigen in the pathogen (using a prokaryotic promoter in a
live vector wvaccine) or in the cells invaded by the
pathogen (using an eukaryotic 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 clinical triéls, and/oxr, 4if 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).
foogss] - By a "pharmaceutically effective amount' is meant
an amount much greater than normal to overcome (prevent
and/or treat) the disease in question, e.g. Salmonellosis.
By an “immunizing amount” as used herein is iﬁ fact meant
an amount that is able to induce a (protective) immune
response in the animal that receives' the pharmaceutical

composition/vaccine. The immune response invoked may be a

As known in the art the necessary amounts may depend on
age, sex, welght and many other factors. .

[0086] The particular  pharmaceutically acceptable
carriers or diluents employed. are not critical to the
present invention, and are conventional in the art.
Examples of diluents include: buffer for buffé&ingvagainst
gastric acid in the stomach, such as citrate buffer (pH

7.0) containing sucrose, bicarbonate buffer (pH 7.0) alone,

- -humoral,..mucosal,..local. and/oxr. a.cellular. immune. response. . .
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or bicarbonate buffer (pH 7.0) containing ascorbic acid,
lactose, and optionally aspartame. Examples of carriers
include: proteins, e.g., as found in skimmed miik; sugars;
e.g. sucrose; or polyvinylpyrrolidone.

[0087] Deletion mutants according to the invention were
created via Standard homologous recombination techniques,
whereby the entire gene(s) or at least part of the genes in
question in a first step is replaced by a resistance gene
and flanking FRT sites. '

[o088] 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 (20%0) (see for instance Figure 4).

[0089] The invention will be described in further
details in the following examples and embodiments by
reference to the enclosed drawings. Particular embodiments
and examples are not in any way intendedvto limit the scope
of the invention as claimed. The rationale of the examples
given here for S§. enterica are equally well applicable to
other. (Gram-negative) bacteria infecting veterinary
species, more in particular other (Gram-negative) bacteria

for poultry such as Pasteurella, (pathogenic) E. coli, etc.

Short description of the drawings

[0090] Figure 1 gives a schematic overview of the
biosynthetic pathway of guanosine monophosphate.

AICAR: 5'—phosphoribosy1—4—carboxamide~S—aminoimidazole;
ATP: adenosine triphosphate; G: guanine; GMP: guanosine
monophosphate; GR: guanosine; Hx: hypoxanthine; HxR:
hypoxanthine riboside (inosine) ; IMP: Inosine

monophosphate; X: Xanthine, XMP: Xanthosine monophosphate;
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guad: GMP synthetase, guaB: IMP dehydrogenase; gual: GMP
reductase.

[0091] Figure 2 represents contié 1294 of the S.
Enteritidis genome (SEQ ID NO: 19). The ATG initiation
codon and TGA termination codon of the guaB gene are in
bold. N can be A, C, T oxr G

[0092] Figure 3 represents the sequence of the AguaB
fragment of S. Enteritidis cloned in pUC18 (SEQ ID NO: 20).
The primers that were used are indicated by horizontal
arrows. The fragment generated with primers GuaB6-GuaB7 was
cloned in pUC1l8. The ATG initiation and TGA termination
codon of the guaB gene and the CCCGGG Smal restriction site
are indicated in bold. '

[0093] Figure 4 representé the nucleotide sequence of
the S. Enteritidis PCR fragment, which includes the guaB
deletion, obtained using primer GuaBl0 (SEQ ID NO: 21). The
PCR fragment was amplified with primers GuaB6-GuaB7, using
total genomic DNA of the mutant SM20. The remaining FRT
site ig indicated in bold italic and the Pl and P2 primers
by arrows (Datsenko and Wanner, 2000, PNAS 97 :6640-6645) .
The ATG initiation and TGA termination codon of the guaB
gene are indicated in bold. » ‘ |
[0094] Figure 5 vrepresents the guaB gene of S.
Typhimurium LT2, section 117 of 220 of the cpﬁ?lete genome
(SEQ ID NO: 22). The are initiation codon and TGA

[0095] Figure 6 shows the nucleotide sequence obtained

after sequencing the PCR fragment amplifiei thh primers
F1iC1-F1iC2 on total DNA of the mutants SM73 and SM89,
using primer FliCl and FliC2 (SEQ ID NO: 23): The remaining
FRT site 1s indicated in bold italic, .the ATG initiation
and TAA stop codons in bold, and Pl and P2 are indicated

with arrows.

[0096] Figure 7 shows the nucleotide seguence obtained
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after sequencing the PCR fragment amplified with primers
F1jBA6-F1jBA5 on total DNA of the S. Typhimurium mutant
SM48, wusing primer F1ljBA6 (SEQ ID NO: 24). The remaining
FRT site is indicated in bold, Pl and P2 are indicated with
arrows. ‘

[0097] Figures 8-11 represent the deposit receipts for
SM69, SM73, S5M86 and SMB9 respectively.

Examples

Example 1: auxotrophic mutation that affects the guaB gene

[oosg] An auxotrophic insertion mutant of a wild type S.
Enteritidis was obtained via insertion mutagenesis. Only
when supplemented with 0.3M guanine, xanthine, guanosihe or
xanthosine could the mutant strain grow on Minimal ‘A
medium.

[0099] These data strongly suggest that the auxotrophic
mutation of the strain affects the guaB gene, encoding the
enzyme IMP dehydrogenase (EC 1.1.1.205). This enzyme
converts 1inosine-5'-monophosphate (IMP) into xanthosine
monophosphate (XMP) as indicated in Figure 1.

[0100] An insertion wutant can revert, thereby
restoring the pathogenicity of the strain. This can limit
its applicability in a live attenuated wvaccine. 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 serovars are

given in Figures 2 and 5.

Example 2: guaB deletion mutants

Construction of guaB deletion mutants .
[0101] A method to generate deletion mutations in the

genome of E. coli K12 that was previously published
(Datsenko and Wanner, 2000, PNAS 97:6640-6645) was applied

for this aim. This method relies on the homologous
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recombination, mediated by the bacteriophage X Red
recombinase syétem, of 'a linear DNA fragment generated by
PCR wherein the guaB sequence 1g substituted by an
antibiotic resistance gene. This resistance gene 1is
surrounded by FRT sgites and can be excised from the genome
by site—specific. recombination, wediated by the FLP
recombinase. ,

[0102] Overlap PCR (Ho et al., 1989, Gene 77:51-59) was
applied for the deletion of an internal segment of 861lbp of
the guaB coding seguence. The principle relies on the use
of two primer sets, GuaB3-GuaB4 (flanking the 5’ end of the
guaB gene) and GuaB5-GuaB2 (flanking the 3’ end of the guaB
gene) . Both sets contain primers (GuaB4 and GuaB5) that are
partially complementary and to which a Smal restriction
site was added. After annealing of the resulting
complementary seguences and chain elongation, PCR with the
outward primers GuaBé and GuaB7 generated a fragment with a
6 basepailr Smal site replacing an 861 tﬁsepéir internal
gegment of the guaB coding sequence. This AguaB fragment
was cloned in the vector pUCl8 (see Figure 3).%

[0103] The c¢hloramphenicol resistance gene (cat) with
its flanking‘FRT sequences was amplified using the primers
Pl and P2 (Datsenko and Wanner, 2000) and plaémid pPKD3 DNA
as a template. This PCR fragment was ligated in the Smal

site of the cloned AguaB fragment. The desired fragment was

PCR fragment was electroporated into S. Enteritidis 76Sa88
harbouring the temperature sensitive repligation plasmid
PKD46, encoding the bacteriophage Lambda Réd. recombinase
system. The chloramphenicoi resistant transformants were
tested on Minimal A medium and on Minimal A " medium
supplemented with 0.3 mM guanine. The AguaB:;batFRT mutants
were confirmed by PCR using the folﬁowing primer

combinations: GuaB6-GuaB?7, GuaB6-~P2, GuaB7-P1L and P1-P2.
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[0104] The S. Enteritidis AguaB::catFRT mutant (SM12)

wag electroporated with the temperature sensitive

replication plasmid pCP20, encoding the FLP recombinase, to

remove the cat gene. The resulting strain S. Enteritidis

AguaB was named SM20. The PCR fragment in which the

deletion is located was obtained using total genomic DNA of
the mutant SM20 and the primer combination GuaB6-GuaR7. The
AguaB mutation was confirmed by sequencing, wusing the
primer GuaBl0, of this fragment (see Figure 4).

[0105] The sequences -of all above-mentioned primers are
given in Table 1.

[0106] To avoid the presence of possible additional
mutations, caused by the expression of the Red recombinase
system, an isogenic strain was constructed.

[0107] The AguaB::catFRT mutation of the mutant SM12 was
transduced with 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.) lysate of SM12
to wild type S. Enteritidis 768a88. The cat gene was
removed using the piasmid pCP20. The resulting strain S.
Enteritidis AguaB was called SM69 having.deposit numbexr LMG
P-21641. ,
[0108] A AguaB mutant of S. Typhimurium strain 1491596
was constructed using the same procedure and the same
primers. The resulting strain was named SM19. SM86 (having
the deposit number ILMG P-21646) is the isogenic strain
obtained after transduction of AguaB::catFRT to S.
Typhimurium strain 1491896 using a bacteriophage P22 HT
int” lysate of SM9, and after excision of the cat gene.
[0109] The AguaB mutants SM19, SM20, SM69 and SM86 are
sensitive to bacteriophage P22 HT int . This proves the

presence of intact lipopolysaccharides (LPS).



WO 2007/i12518 PCT/BE2006/000020

10

15

20

25

30

22

Virulence and protection tests with the S. Enteritidis guaB
deletion mutant SM20 in mice.

[0110] The virulence of the mutant SM20 in mice was
tested by oral infection of 6-8 week old female BALB/c mice
(Pattery et al., 1999, Mol. Rﬁcrobiol. 33(4):791-805) in
two independent experiments. These were prerformed as
described above. The wild type strain S. Enteritidis 76Sa88
was tested in parallel as a positive control. The gS.
Enteritidis 76Sa88 AaroA mutant SM50 was included in the
experiment as a vaccine control. This mutant carries a
precise deletion of the complete aroh coding sequence and
was constructed by the method of Datsenko and Wanner
(2000) .

[0111] The complete data are given in Tables 2 and 3.
These results demonstrate that the AguaB mutant SM20 ig
strongly attenuated in micé but still shows some residual
pathogenicity when administered at this high dose.l Oral
immunization with this mutant induces protective immunity
against infection by a high dose of the corresponding
pathogenic wild type S. Enteritidis strain 768a88. The

protection is at least equal to the protection conferred by

the S. Enteritidis AaroA mutant SMSO0.

Virulence and protection tests with the isogenic guaB

deletion mutants SM69 and SM86 in mice,.

J10112]  The virulence -of the mutants SM69 and SMg € 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 769288 and S. Typhimurium

1491896 were tested in parallel as positive controls.

[0113] The complete data are ‘given in Tables 6, 7, and
10-13. These results demonstrate that the AguaB mutants
SM692 and SM86 are strongly attenuated in mice, vyet gstill

show some residual pathogenicity when administered at this
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high dose. Oral immunization with the mutants induces
protective immunity against infection by a high dose of the

corresponding pathogenic wild type strain.

Example 3: Flagellin mutants of S. Enteritidis and &.

Typhimurium

[0114] It was then tested whether an additional (a
further) modification in a motility gene (e.g. a flagéllin
gene) could further reduce the residual pathogenicity that
remained in single mutants like SM20 that carry a deletion
mutation in the guaB gene.

[0115] §. Enteritidis strains that contain only one gene
coding for flagellin, flic, were used in preliminary
experiments. Double mutants were constructed wherein the

guaB and fliC genes of S§. Enteritidis were inactivated. For
§. Typhimurium, double (AguaBAf1iC; AdguaBAf17BA) and

triple (AguaBAf1iCAf1jBA) mutants were constructed.

Construction of AfliC mutants (SM24, SM30)

[0116] PCR using the F1liCP1-FliCP2 primer combination on
the template plasmid pKD3 (catFRT) or pKD4 (kanFRT)
amplifies the recombinant fragment which contain the
antibiotic resistance gene together with the FRT sites and
piiming sites Pl and P2, and extensions homologous to the
initial 50 (1-50) and the terminal (1468-1518) 50
nucleotides of the fl1iC coding sequence. In this region, S.
Typhimurium 1491896 and S. Enteritidis 76Sa88 show
respectively 100% and 98% Ssequence identity with the
primers. The primer FliCPl contains an additional G at
position 37 compared to SEQ ID NO 22. Therefore the Af1iC
mutant allele encodes a 16 amino acid peptide, of which the

first 12 amino acids correspond to the amino terminus of
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FliC. An internal segment of 1416 bp (51-1467) of the flicC
coding sequence (1-1518) will be substituted.

[0117] The resulting PCR product (1 o) was
electroporated to S. Typhimurium 1491896 (pKD46) and
S. Enteritidis 76Sa88 (pKD46), previously induced with 0.2%
arabinose, encoding the Lambda recombinase system.

[0118] Antibiotic registant candidate substitution
mutants were confirmed by PCR, using primers F1iCl and
F1iCc2 and total DNA of the mutant strains and the wild type
strain. Restriction analysis was carried out to distinguish
between PCR fragments with approximately the same gize., For
the restriction of the wild type S. Typhimurium ‘PCR
fragment amplified with FliC1-FlicC2, thé enzyme EcoRV was
used. Two fragments (470bp and 1021bp) were obtained. The
fragment amplified for the f1iC substitution mutant doesn't
contain an EcoRV restriction site. In case of &.
Enteritidis the enzyme Apol was used. This enzyme cuts the
wild type f1iC fragment of S. Enteritidis in 2 pieces
(345bp and 1147bp). The fragment obtained for the Fflic
substitution mutant doesn't contain an Apol restriction
site.

[0119] The motility of the mutants was tested on LB
medium (Miller, 1992, A short course in bacterial genetics,
a laboratory manual and handbook for Eséherichia coli and

related bacteria. Cold Spring Harbor Laboratory Press, Cold

“WSpring;wHaerr+MMNewmeork)mWWithMMO+A%WmagarﬂmmWlewmtypem_S,.,;

Typhimurium and wild type S. Enteritidis swarm on this
medium. The S. Typhimurium fI1iC substitution mutant swarms
out, as the f17B gene is still present in the mutant. The
S. Enteritidis fIliC substitution mutant dqésn't swarm
confirmed by microscopic
observation.

[0120] Electrocompetent cells of the different mutants
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were prepared and transformed by electroporation with

plasmid pCP20 (extracted from GS. Typhimurium %3730, R.

Curtiss, III, S.M. Kelly, P.A. Gulig, C.R. Gentry-Weeks and
J.E. Galén. Avirulent Salmonella expressing virulence
antigens from other pathogens for use as orally-

administered vaccines. 1In: J. Roth, Editor, Virulence
Mechanisms, American Society for Microbiology, Washington
DC (1988), p. 311) to remove the antibiotic resistance

gene. The transformants were incubated at 43°C. This will

eliminate the temperature sensitive pCP20 plasmid and
should eliminate the antibiotic resistance gene. The losg

of the antibiotic resistance gene in S. Typhimurium and S.

Enteritidis AfliC::catFRT mutants was confirmed.

[0121] The deletion mutants, originating from the
chloramphenicol resistant substitution mutants, were
confirmed byIPCR using the primer combination FliCl/FliCZ.

For both S. Typhimurium AfliC and S. Enteritidis AfliC a
fragment of 185bp was amplified.

[0122] The deletion was confirmed by geguencing the
amplified fragments using primer F1iC3.

[0123] The obtained mutants were tested on LB medium
containig 0,4% agar: wild type S. Typhimurium and wild type
S. Enteritidis swarms out on this medium, also 9.

Typhimurium Af1iC swarms out (f13jB flagellar gene is still

present). S. Enteritidis Af1liC as expected doesn't swarm

out.

Construction of AfIlIjBA mutants (SM48)

[0124] S. Typhimurium contains a second flagellin gene,
£1jB. This gene is expressed together with f1j4, that codes
for the repressor of fliC. In the present case, both flja
and f1jB were deleted. F1jB is 1520bp long and codes for
the protein flagellin. F1jA is 539bp long and codes for the
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repressor of  £f1iC. The total length of the fragment that
was deleted (£f13jBA): 2127bp.

10125] Primers were designed which show 51 nucleotides
homology with sequences of the f1jBA gene and homology with
sequences of the template plasmid, which flank the
antibiotic resistance gene and FRT geites. Primer F1jBAP1
shows homology with the seguence starting from the
startcodon of f1jB till 5lbp downstream (1-51) and primer
F1jBAP2 shows homology with the sequence starting from the
stop codon of fI1jA till S5lbp upstream (2076-2127). Primers
F1jBAP1l and F1jBAP2 show homology at their 3’ ends with the
priming sites.Pl and P2 in the template plasmid flanking

the resistance gene with the FRT sites.

[0126] PCR using primers F1jBAPl and FljBAP2 (sequences
in table 1) and template DNA pKD3 (catFRT) or pKD4 (kanFRT)

amplified fragments of the desired length.
[0127] 1 pg of the PCR product was electroporated to S.

Typhimurium, transformed with pKD46 or pKD20. The selected

kanamycine and chloramphenicol resistant transformants were

confirmed by PCR.
[ol28] The mutants were tested on LB medium
containing 0,4% agar. Wild type &. Typhimurium, S.

Typhimurium Af137BA: : kanFRT and S. Typhimurium

VALIJBA::catFRT swarm out (f1iC is still present). Motility .

of the three strains was confirmed by microscopic

observation.

[0129] Electrocompetent cells of the different mutants
were electroporated with the pCP20 plasmid (originated from
S. Typhimurium LT2 restriction mutant %3730) to remove the
antibiotic resistance gene. After 2 hours of incubation at

28°C  the culture was plated on LB medium with
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carbenicilline. After incubation of the transformants .at
43°C on LB, they were tested on the loss of the plasmid and
the antibiotic resistance gene. The deletion mutations were
confirmed by means of PCR and sequencing of the fragment.
[0130] PCR  using primer combination F13jBA6/F1§BAS
(sequence in table 1) amplified a fragment of 2112bp for
the wild type S. Typhimurium and a fragment of 185bp for
the S. Typhimurium 4f17BA mutant SM48.

[0131] The deletion in mutant SM48 was confirmed by

sequencing using primer F1jBA6 on the PCR fragment obtained

using primers FljBA6-F1jBAS (Figure 7).

Construction of the 8. Typhimurium 1491896 Af1jBAAflicC
double mutant (SM23)

[0132] The strain S§. Typhimurium AfI17BA::kanFRT (PKD46)
was used to construct the double mutant. Electrocompetent
célls were prepared at a temperature of 28°¢ (temperature
sensitive plasmid PKD46) . The electrocompetent cells were
electroporated with the recombinant f£1iC fragment, in which
the fliC gene is substituted with the chloramphenicol
resistance gene (see earlier examples). To screen and
confirm the candidate mutants the procedure used in the
construction of the f£fliC mutant was followgd. The desired
genotype: S. Typhimurium Af1jBA::kanFRT AFf1iC::catFRT. To
eliminate the antibiotic resistance gene the protocol
previously described was followed. The deletions in S.
Typhimurium Af1§BA Af1iC (SM23) were confirmed by PCR.

[0133] The double mutant S. Typhimurium Af13BA .Aflid
(SM23) was as expected not motile on LB medium with 0,4%

agar. The mnon-motility of the strain was confirmed by

microscopic observation.

Combination of the auxotrophic and the flagellar mutations
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[0134] P22-transduction (Davig, 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.) was uged to combine the
mutations. P22-lysates of the substitution mutants were
used to construct the combined deletion mutants. The
transduction was confirmed by PCR (the same protocol and
primers were used as in previous confirmations)..For the
elimination of the antibiotic resistance genes the
previously described protocol using the pCP20 helper

plasmid was used. The deletions were confirmed by PCR.
Mutants constructed this way are: S. Typhimurium A4flicC
AguaB (SM32), S. Typhimurium Afl1jBA AguaB (8M35) , S.
Typhimurium Af1iC Af1jBA AguaB (SM27) and S. Enteritidis
Af1iC AguaB (8M21) .

Construction of isogenic deletion mutants

[0135]  To exclude the possibility that additional
unknown mutations (which can have an effect on the
attenuation of the strainsg) are present in the candidate
vaccine strains, dedicated to the use of ‘the method
described Dby Datsenko and Wanner (2000) for the
congstruction of the deletion mutants, isogegic deletion

mutants were constructed. The mutations were -tiransduced to

a wild type background, by means of P22 phage transduction

30

(Davis, R.W., Botstein D. and Roth, J.R. (1980) Tn Advanced
Bacterial Genetics, A manual for genetic engineering. Cold
Spring Harbor Laboratory, Cold Spring Harbor, N.Y.). The
antibiotic resistant substitution mutants were used as
donor strain. For the elimination of tﬁe antibiotic
resistance genes and confirmation of the deletions, the
same protocols were used as in the previous experiments.

[0136] Constructed mutants: S. Enteritidis AdguaB
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(SM6E9, having the deposit number ILIMG P-21641); S.
Enteritidis Af1iC (SM71); S. Typhimurium AguaB (SM86,

having the deposit number LMG P-21646); S. Typhimurium
Af1ic (SM91); S. Typhimurium Af17Ba (sM90), &S. Enteritidis_
dguaB Af1iC (SM73, having the deposit number LMG P-21642) ;
S. Typhimurium AdguaB Af1liC (SM104); S. Typhimurium AguaB
Af1jBA  (SM87); 8. Typhimurium Af1jBA Af1iC  (SM83); S.

Typhimurium AdguaB Af1jBA Af1iC (SM89, having the deposit
number LMG P-21643) .

Example 4: virulence and protection experiments with S.

Enteritidis vaccine strains

Effect of the inactivation of +the flicC gene on the

virulence of a §. Enteritidis vaccine stradin.

[0137] To study the effect of the inactivation of the
£1iC gene on the immunogenicity of a §. Enteritidis vaccine
strain, two independent virulence and protection tests were
carried out in 7 weeks old female BALB/c mice with both
mutant SM20 (AguaB) and SM 21 (AguaB Afl1iC)  (Tables 4 and
5).

[0138] For the wvirulence assay, the mice were orally
infected with a dose of about 10° CFU, which cérresponds to
approximately 10° times the LDs, of the wild 'type strain
(Pattery et al., 1999, Molecular Microbiology 33:791-805).
The mice were observed during 21 days. All mice inoculated
with the wild type S. Enteritidis strain 76Sa88 died within
9 days after infection, while the non-infected control mice
remained healthy during the observation period of 21 days.
In the first experiment mice infected with the 3.
Enteritidis AguaB. mutant 8M20 showed typical digease
symptoms (reduced activity, untidy coat and curved back)

and one out of ten died. In the second experiment no
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disease symptoms were observed with SM20. The S.
Enteritidis AguaB Af1iC mutant SM21 was asymptomatic in

both experiments.

Efficacy of the mutants $M20 and SM21 to confer protection:
protection tests

[0139] The efficacy of the mutants SM20 and SM21 to
confer protection was tested three weeks after the initial
immunization by oral challenge with about 10° LD50. of the
wild type S. Enteritidis strain 76Sa88 (LD50=10° CFU). The
mice were observed during 21 days. All non-immunized mice
died after challenge. In the second experiment, one out of
three mice vaccinated with SM20 died. all other vaccinated
mice survived the challenge without observable disease
symptoms. These data show that both mutants are attenuated
and confer protection against challenge with the
corresponding wild type strain.

[0140] To ascertain that no additional unknown mutations
were preéent, which could contribute to the attenuation of
the candidate vaccine strains, the mutations containing the
selectable resistance genes were transferred to a wild type
background by P22 transduction (Davis, R.W., Botstein D.
and Roth, J.R. (1980) In Advanced Bacterial'Genetias, A
manual  for genetic engineering. . Cold Spring Harbor

Laboratory, Cold Spring Harbor, N.Y.).

Efficacy of the inactivation of the £f1iC gene on the
virulence of S. Enteritidis: virulence and protection tests
with isogenic strains. '

[0141] The virulence and protection tests inSBALB/c mice
were repeated with the isogenic strains SM69 (4guaB), SM71
(Af1iC) and SM73 (AguaB Af1iC) after.confirmafion by PCR
and phenotypic characterization as earlier described. In

this virulence assay, a AflicC mutant was included, to study
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the effect of the inactivation of the fliC gene on the
virulence of S. Enteritidis. Similar ~conditions as
described above were used for the virulence and challenge
experiments. Data obtained for the transductants SM69 and
SM73 (Tables 6 and 7) confirmed the observations made in
the earlier experiments.

[0142] Comparison between both guaB deletion mutants
indicates that the S. Enteritidis AguaB AfliC dduble mutant
SM73 18 more attenuated and confers better protection
against challenge with high doses of the wild type strain
than the &. Enteritidis AguaB sgingle mutant 8M69. The
virulence aséay' performed with the S. Enteritidis AflicC
mutant SM71 showed that this mutant remained as virulent as

the wild type strain under the applied conditions.

Immunological responses and antibody production .
[0143] Fifty-four days following the initial
immunization in the first experiment, blood samples were
collected from the tail artefy of the mice. Anti-
lipopolysaccharide (LPS) IgG titers were determined by
neans of enzyme-linked immunosorbent assay (ELISA) using S.
Enteritidis LPS (Sigma) for coating. Comparison between
sera of mice immunized with SM20 and SM21 showed that in
both cases anti-LPS serum IgG responses were elicited and
that no significant differences in titer were measured.
Oral immunization with a second and third dose, 66 and 95
days after the initial immunization did not enhance the

anti-LPS IgG levels in serum (data not shown) .

Example 5: virulence and Jprdtection experiments with S.

Typhimurium transductants

[0144] Virulence and protection experiments were carried
out with the transductants in 7 weeks o0ld female BALB/c

mice. The mice were orally inoculated with approximately
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10% cells. The mice were observed daily for a period of 21
days. After this period, the mice were challenged with 10°
cells of the wild type pathogenic strain, and the mice were
observed over a period of 21 days.

[0145] gymptoms of disease and the purvival rate are
noted in Tables 10-13. The single and double flagellar
mutants remained highly virulent when orally administered,
all mice died. The mice inoculated with the guaB mutant
showed mild symptoms of diseases (mice had been fighting,
only two remained alive). The combined AguaB Afl1jBA, AguaB
Af1iC  and AguaB ~ AfliC Af1jBA mutants were highly
attenuated. No sywptoms of disease were observed during the
21 days observation period after vaccination. These mutants
conferred good protection after challenge with a high' dose
of the wild type strain. Only a reduced activity of the
mice after challenge can be observed.

[D146] These results also show that the flagellar
mutations do not affect the immunogenic capacities of the
strains when administered to BALB/c mice. The flagellar
mutations can be useful as a serological marker to
distinguish between the vaccine strain and the wild type
strain. Combination of the auxotrophic mutatjon with the
flagellar mutation({s) gives the best results céncerning the
reduced virulence of the mutants in mice and tge protection

against the corresponding wild type strain.

Af17BA triple deletion mutant and the S. Typhimurium double
deletion mutants, AguaB AfljBA and AguaB fAfliC, were

comparable.

Example 6: Safety evaluation of S. enteritidis vaccine

strains

Safety evaluation SM69 in chicks inoculated at the age of

one day by the intratracheal or oral gavage route

--[02:47] ~~-The--attenuation-of-the .S.. Typhimurium. .AguaB..A£f1iC ... . .
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[0148] The objective of this study was to evaluate the
safety of S. Enteritidis AguaB mutant strain SM69 waster
seed in one-day-old chickens. Mortality was used as a
primary parameter for the determination of safety.

[0149] Chicks at one day of age were leg-banded and
randomly placed in each of the four treatment groups (Group
1l: 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 one igolator and those of
groups 3 and 4 in another isolator.

[0150] Chickens in groups 1 and 2 were inoculated with
the SM69 master seed by the intratracheal (IT) route or
oral gavage (OG) route, respectively, with an actual titer
of 1.3 x 10° CFU/0.2 ml per bird. Chickens in groups: 3 and
4 were administered with 0.2 wl PBS (phosphate buffered
saline) per bird by the intratracheal or oral gavage,
respectively.

(0151] Following the inoculation of SM69 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 bixds died from day 3 to
‘day 13 (at 3, 5 and 13 DPI respectively). A total of 6
birds thus died in group 1. In group 2, two birds died in
total. One died due to inoculation 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.
[0152] This study indicates that the S. Enteritidis
AguaB mutant strain SM69 is not safe when administered at

1.3 x 10° CFU per bird at one day of age by the

intratracheal or oral gavage route.

Safety evaluation of SM69 in chicks inoculated at the age
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of 2 weeks by the intratracheal or oral gavage route

[0153] Safety of the §. Enteritidis AguaB mutant strain
aM69 was then evaluated in 2 week-old 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.

[0154] Birds at 2 weeks of age were leg-banded and
randomly placed in each of the four treatment groups: SM69-
IT, SM69-0G, Poulvac ST-IT and PRS-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 Salmonella
Typhimurium  AroA”  vaccine (Poulvac®  ST) by . the
intratracheal zroute; and five birds in group 4 were
inoculated with PBS by the intratracheal route.

[0155] Chickens in groups 1 and 2 were inoculated with
SM69 master seed by the intratracheal or oral gavage route,
respectively, with the actual titer of 2.3 x 10° CFU/0.2 ml
per bird. Chickens in group 3 were administered with
Poulvac® ST by the intratracheal route with 2.2 x 108
CFU/0.2 ml per bird. Chickens in group 4 were administered
by the intratracheal route with 0.2 ml PBS per bird.

[0156] After inoculation, the birds from treatment
groups 1 and 2 were placed in one isolator and those from

groups 3 and 4 in another isolator.

30

T0157] TFOllswinginoculations;mortality--was--observed
daily until 21 days post-inoculation. Body weight of all
birde was also recorded at the end of the study period (21
days). Poulvac® 8T and PBS were used as intratracheal
procedure controls. ~

[0158] During the 21-day observation period, one bird in
the 8M69 intratracheal treatment group (groupil) died from
an infected yolk sac. No mortality was associated with SMé69

inoculation, indicating that the SM69 strain is safe at the
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titer tested, 2.3 x 10° CFU per bird by the intratracheal
and oral gavage routes. As expected, no death was observed
either in the Poulvac® gT treated birds at the titer of 2.2
x 10° CFU per bird or in the PRS treated birds, indicating
that the study was valid (Table 9).

[0159] Body weight was compared amongst groups in an
analysis of variance (ANOVA) model with body weight as the
dependent variable ahd treatment included as an independent
variable. Group comparisons were made using Tukey’s test
for multiple comparisons. The level of significance was set
at p <0.05. The study was considered valid because the
control chickens (PBRS control group) remained healthy and
free of clinical signs of diseases or mortality throughout
the sgtudy.

[0160] 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 9). 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.

[0161] It can be concluded from the present experiment
that SM69 is safe when administered at the tested titer of
2.3 x 10" CFU per bird at 2 weeks of age by either the

intratracheal or oral gavage route,

Safety evaluation of SM73 in chicks inoculated at the age
of one day by the intratracheal or oral gavage route

[0162] Safety of the g. Enteritidis deletion mutant
strain SM73 (AguaB AfliC) was evaluated in 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.
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[0163] All birds were leg-banded and randomly assigned
to one of the four groups of birds included in this study
(Group 1: SM73-IT, group 2: SM73-0G, group 3: Poulvac ST-IT
and Group 4: PBS-IT). Ten birds in group 1 were inoculated
with 8M73 by the intratracheal route; ten birds in group 2
were inoculated with SM73 by oral gavage; ten birds in
group 3 were inoculated with a §. Typhimurium AroA™ vaccine
(Poulvac® ST) by the intratracheal route; and five birds in
group 4 were inoculated with PBS by the intratracheal
route. A total of 4 isolators was used (one for each group)
in which the chickens were housed for the duration of the
study. ’ ‘
[0164] Chickens were inoculated at one day of age.
Chickens in groups 1 and 2 were inoculated with SM73 master
geed by the intratracheal or oral gavage route,
respectively, with an actual titer of 2.5 x 10’ CFU/0.2 ml
per bird. Chickens in‘ group 3 were administered with
Poulvac® ST by the intratracheal route with 2.1 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.

[0165] Mortality was observed and body weight recorded
as described above for 8SM69. Poulvac® ST and PBS were once
again used as intratracheal procedure controls,

[0166] During the 21-day observation - period, no

mortality was recorded for any bird at all. There was

"TEurther no differencein--the final -body ~weight-—of- PBS-IT,

Poulvac ST-IT and SM73-0G inoculated birds.  The average
body weight of the SM73-IT groups was significantly lowex
in comparison to the SM73-0G group (p = 0.0008) but this is
most probably due to an experimental- error. o

{01671 It can be concluded from the present experiment
that SM73 is safe when administered at the tested titer of
a 2.5 x 107 CFU per bird at one day of age by the

intratracheal or oral gavage route.
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[0168] A deposit has been made according to the Budapest
Treaty at the BCCM/LMG Culture Collection, Laboratorium
voor Microbiolbgie, K.L. Ledeganckstraat 35, B-9000 Gent
(Belgium) for the following micro-organisms: Salmonella
Enteritidis SM69 under deposit number IMG P-21641 (deposit
date: 9 August, 2002); S. Enteritidis SM73 under deposit
number LMG P-21642 (deposit date: 9 BAugust, 2002), S.
Typhimurium SM86 under deposit number LMG P-21646 (deposit
date: 28 DAugust, 2002) and S. Typhimurium SM89 under
deposit number LMG P-21643 (deposit date: 9 August, 2002).
The deposits have been made in the name of Prof. J.-P.
Hernalsteeng, previous address: Vrije Universiteit Brussel,
Laboratorium Genetigche Virologie, Paardenstraat 65, B-1640

Sint-Genesius-Rhode, current address: Vrije Universiteit

Brussel, Onderzoeksgroep Genetische Virologie, Pleinlaan 2,

B-1050 Brusselsg, Belgium.
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CLAIMS

1. An attenuated mutant strain of a bacterium
infecting veterinary species, wherein said mutant contains
at least one first genetic modification and at least one
second genetic modification, said first modification in one
or more motility genes, and said sécond modification in one
or more genes involved in the survival or proliferation of
the bacterium in the host.

2. The mutant strain of any of the preceding
claims, wherein the veterinary species is poultry. _

3. The mutant strain of any of the preceding
claimg, which is a Salmonella.enterica or Escherichia coli
strain.

4. The mutant strain of any of the preceding
claims, wherein the motility gene is a gene encoding
flagellin.

5. The mutant strain of claim 4, with a mutation
in the f£1iC and/or £f1jB or fljBA genes. ‘

6. The mutant strain of claim 4 or 5, which is
incapable of swarming out on LB wmedium containing 0.4%
agar. |

7. The mutant strain of any of the preceding
claims, wherein the gene involved in the survival is a
house-keeping gene or a virulence gene.

8. The mutant strain of claim 7, wherein the
housekeeping gene that is inactivated is the guaB gene.

9. The mutant strain of claim 8, wherein the
mutant strain contains a deletion mutation that impairs the
guaB gene function. _ _

10. The mutant of claim 8 or 9, which is
incapable of forming de novo guanine nucleotides.

11. The mutant strain of any of the preceding

claims, wherein said mutant strain encodes and expresses a
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foreign antigen.

12. The mutant gtrain of any ofrthe preceding
claimg, which i1s an attenuated S§. Enteritidis dr a S.
Typhimurium strain.

13. The mutant strain of any of the preceding
claims, wherein the genetic modifications are introduced
into parent strain S. Enteritidis phage type 4 strain
765a88.

14. The mutant strain of claim 13, which is the
attenuated S. Enteritidis strain SM73 having the deposit
number LMG P-21642.

15. The mutant strain of any of claims 1 to 12,
wherein the genetic modifications are introduced .into
parent strain S. Typhimurium 1491S96. )

| 16. The mutant gtrain of c¢laim 15, which ig the
attenuated S. Typhimurium strain SM89 having the deposit
number LMG P-21643.

17. The mutant of any of the preceding claims,
containing a genetic modification in the guaB gene and a
génetic modification in the fliC gene.

18. The mutant of any of the preceding claims,
containing a genetic modification in a guaB gene and a
genetic modification in the fI1jBa genes.

19. The mutant of any of the preceding claims,

containing a genetic modification in the guaB gene, a

- genetic-.modification-.-in...the...f1iC.. gene, .and . a.. genetic. . .

modification in the f1jBA genes.

20. The mutant strain of any' of the preceding
claims, wherein the modification is selected from the group
consisting of an insertion, a deletion, and/or a
substitution of one or more nucleotides in said genes .

21. A vaccine for immunizing a veterinary species
against a bacterial infection, said wvaccine comprising:

a pharmaceutically effective or an immunizing amount of a
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mutant strain according to any of the preceding claims; and
a pharmaceutically acceptable carrier or diluent.

22. The vaccine of claim 21, wherein said mutant
strain encodes and expresses a foreign antigen.

"23. The vaccine of claim 21 or 22, wherein said
mutant strain ”comprises a plasmid, which encodes and
expresses, in a eukaryotic cell, a foreign gene.

24. 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 any of
the claims 1 to 20 and/or a vaccine according to any of the
claims 21 to 23.

25. The method of claim 24 wherein the veterinary
species is poultry.

26. The method of any of claims 24 or 25 wherein
the mutant strain is an attenuated strain of S. enterica or
E. coli.

27. The method of any of claims 24 to 2¢ wherein
the mutant strain and/or the vaccine is administered via
oral, nasal or parenteral routes.

28. The use of a mutant strain according to any
of the claims 1 to 20 for the preparation of a vaccine for
the prevention and/or the treatment of infections in
veterinary species, preferably poultry. 7 -
| 29. A methbd for a serological distinction
between vaccinated animals and animals infected by a wild-
type strain, wherein the wvaccinated animals have been
immunizedeith a mutant strain wherein a flagellin gene is
inactivated, said method comprising the steps of:

— Assaying animals for the presence of antibodies

raised against flagellin,
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— Distinguishing infected animals from wvaccinated
animals based on the presence or absence of said
antibodies.

30, The method of <claim 29 wherein said
antibodies are generated by an animal infected by a wild-
type strain, yet not by an animal that has been vaccinated
with a mutant strain wherein a flagellin gene is
inactivated, such as a mutant according to any of claims 4-
20. |

31. The method of any of claims 29-30 wherein the
pregence of saild antibodies indicates the presence of wild-
type strains and thus infection.

32. The method of any of claims 29-31, wherein
animals infected by Salmonellae are distinguished from
animals that have been immunized with an attenuated live
vaccine according to any of claims 21-23.

33. The method of any of claims 29-32, whereby
the animals are assayed for antibodieg raised against FlicC.

34. The method of any of claimg 29-32, wherein

the animal is a veterinary species, preferably poultry,

more preferably a chicken.
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CTGATCGAACAAGCCTTCGGCCTGCAGTTTGGCTTTTAGCTGCTCATATTTCTGCTGCAA - 60 -
CAAGCCLTCGCCCGCGGGCTGCATACTTTCGGCGATGATTTGATAATCGCCGCGCGGCTC - 120
GTACAGCGTAATGTTGGCGCGTACCAGCACCTGCTGCCCGTGCTGCGGGCGGAACGTCAC - 180
CCGGCGATTGCTGTTACGGAACATCGCACAGCGCACCTGAGCGGTATCGTCTTTGAGCGT - 240
AAAGTACCAGTGGCCCGACGCAGGCTGCGTGAAATTAGAAATCTCGCCGCT&ATCCATAC - 300
CTGTCCCATCTCCTGTTCTAACAGCAGACGAACCGTCTGGTTAAGGCGGCTTACGGTAAA - 360
AATTGAGGAAGTTTGAGAGGATAACATGTGAGCGGGATCAAATTCTAAATCAGCAGGTTA - 420
TTCAATCGATAGTAACCTGCTCACGGGGGATCGCAAGCACTATTTGCAAAAAAATGTAGA - 480
TGCAACCGATTACGTTCTGTATAATGCCGCGGGAATATTTATTAACCTCCCAGGCGAGAT ~ 540
ATTGCCCATGCTACCTATCGCTARAGAAGCTCTGACGTTTGACGACGTCCTCCTTETTCC - 600
CGCTCACTCCACCGTTTTGCCGAATACTGCCGATCTCAGCACGCAGTTGACGAAAACTAT - 660
TCGTCTGAATATTCCTATGCTTTCTGCGGCGATGGACACCGTGACGGAAGCGCGCCTGGC - 720
AATTGCCCTGGCCCAGGAAGGCGGCATTGGTTTTATCCACAAAAACATGTCTATTGAGCG - 780
CCAGGCGGAAGAAGTTCGCCGCGTGAAGAAACACGAGTCCGGCGTAGTGACCGACCCGCA - B840
GACCGTCCTGCCAACCACCACGTTGCATGAAGTGAAAGCCCTGACCGAGCGTAACGGTTT - 900
TGCGGGCTATCCGGTGGTGACTGAAGATAACGAGCTGGTGGGTATCATCACCGGTCGTGA - 960
CGTGCGTTTTGTGACTGACCTGAACCAGCCGGTGAGTGTCTACATGACACCGAAAGAGCG -1020
TCTGGTGACCGTTCGTGAAGGCGAAGCCCGTGAAGTCGTGCTGGCAAAAATGCACGAAAA -1080
ACGCGTAGAAAAAGCGCTGGTCGTTGATGATAACTTCCATCTGCTTGGCATGATTACCGT -1140
AAAAGATTTCCAGAAAGCGGAACGTAAACCAAACTCCTGTAAAGATGAGCAGGGCCGTTT -1200
ACGTGTCGGCGCGGCGGTCGGCGCAGGCGCGGGCAACGAAGAGCGCGTTGACGCGCTGGT -1260
GECGACAGGCATTEACGTACTGCTGATCGACTCCTCTCACGEGTCACTCTGARGGCGTETT ~1320
GCAACGTATCCGTGAGACGCGTGCTAAATATCCTGACCTGCAAATCATCGGCGGGAACGT -1380
TGCGACGGGCGCAGGCGCTCGCGCACTGGCGGAAGCCGGTTGCAACGCGGTGAAAGTGGG -1440
TATCGGCCCGGGTTCCATCTGTACGACTCGTATCGGGACTGGTGTGGGCGTTCCGCAGAT -1500
CACCGCTGTTTCTGACGCGGTGGAAGCGCTGGAAGGCACCGGGATTCCGGTTATCGCTGA -1560
CGGCGGTATCCGTTTCTCCGNNNACATCGCCAAAGCCATCGCCGCAGGCGCGAGCGCGGT -1620
AATGGTGGGTTCTATGCTGGCCGGTACCGAAGAATCNCCGGGCGAAATCGAACTCTACCA -1680
GEECCETTCTTACARAATCTTATCGCGETATGEGTTCTCTGEGCECGATGTCCARAGGTTC -1740
CTCCGACCATTACTTCCAGAGCGACAACGCCGCCGACAAACTGGTGCCGGARGGTATCGA ~1800
AGGCCECETAGCCOTATAARGETCECCTGARAGAGATCATTCACCAGCAGATGGGCGECCT ~1860
GOGROTCOTGTATGEEECTEACCEETTETGCTACCATCEACGAACTGCEGTACTARAGCGGA ~1920
GTTTETGCGTATCACCGETACEGEETATCCAGCARAGCCACGTTCACGACGTGACCATCAC ~1980
CAADCGAGTCCCCEAACTACCETCTCEECTCCTEATTTTCTTCECCCCACCTTCGCGTCGE ~2040
GCGATTTATTTAATCTGTTTCACTTGCCTCEGGAATAAGCGTCAATGACGEGARAACATTCA ~2100
TAAGCATCGCATCCTCATTCTGGACTTCAGTTCTCAGTACACTCAACTGGTTACGCECCE 2160
CGTGCETAAGCTGEATETTTACTGTGAACTGTGGECETGEGATGTGACAGAAGCACARAT ~2220
TCGTGACTTCAACCCAAGCGGCATTATTCTTTCCGGCGGCCCGGAAAGCACCACCGAAGA -2280-
AAACAGCCCECGCECEGCCEGCAGTATEGTCTTTGAAGCAGGCGTGCCEGTATTTGGCGTTIGC ~2340
CTATGGTATGCAGACCATEGCCGATGCAGCTTGECGETCATGTAGAAGGTTCTARTGAGCG ~2400
TGAATTTGG T TATGCACAGETCCAAGTETTGACCGACAGCGCECTGETTCGCAGTATTGA -2460
AGATTCCCTGACCGCAGACGECABRACCGCTECTAGACGTETGCGATGAGCCACGGCGATAA -2520
AGTGACGECEATTCCATCCEGACTTCGTGACCEGTCCCCAGCACCEAGAGCTGCCCETTCGC -2580
CATTATGECCAACCARGAAAAACCGCTTCTACGGCETACAGTTCCACCCEGAAGTGACTCA 2640
CACCCGCCAGEGTATGCGCATGCTGGAGCATTTTGTACCGCGATATCTGCCAGTGTGARGC -2700
GTTGTGGACECCECCEAAGATCATCCGATGACGCCAETGECECGCATTCGCGAGCAGGTAGE 2760
CGACGATAAAGTGATCCTCGETCTCTCCGECEECCTGEGATTCTTCCETCACCGCCATGCT ~-2820
GCTGCACCGCGCGATCGGTAAAAATCTGACCTGTGTTTTCGTCGACAACGGCCTGTTGCG -2880
CCTGAACGARGCCCAGCAGGTGA ~2903 (SEQ ID NO 19)

Fig. 2
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quaB3 Y
GGCTGCGATTGGCGAGGTAGTKGTCCATCGCCATGCCCAGACGCTGCTGGCGGANCTGGA
guaB6 o
TCTGACGCAACAACTCCTGCTGGTTﬁCGGCTGACAATTTCTGCCGCTGCTGATGGCGTAG
CGCGCGCAGGTCGGCGACAAAATCAGCTATCGTGACGTCCGTTTCGTGACCGACGGCGCT
GACCACCGGAATGCGGCTGGCAAAAATCGCCCGCGCCACGCGTTCGTCGTTAAAACTCCA
CAAATCTTCCAGCGAACCGCCGCCGCGCCCGACGATCAGTACATCACATTCGCCGCGCGC
GTTCGCCAGTTCGATAGCACGAACGATCTGCCCCGGCGCGTCGTCGCCCTGGACTGCGGT
TGGATAGATAATAACGGGCAGGGATGGGTCACGACGCTTTAGCACGTGGAGAATATCGTG
CAGCGCCGCGCCGGTTTTCGAAGTGATCACCCCAACGCAGTGGGCCGGGGAGGGCAACGG
CTGTTTATGCTGCTGATCGAACAAGCCTTCGGCCTGCAGTTTGGCTTTTAGCTGCTCATA
TTTCTGCTGCAACAAGCCTTCGCCCGCGGGCTGCATACTTTCGGCGATGATTTGATAATC
GCCGCGCGGCTCGTACAGCGTAATGTTGGCGCGTACCAGCACCTGCTGCCCGTGCTGCGG
GCGGAACGTCACCCGGCGATTGCTGTTACGGAACATCGCACAGCGCACCTGAGCGGTATC
GTCTTTGAGCGTAAAGTACCAGTGGCCCGACGCAGGCTGCGTGAAATTAGAAATCTCGCC
GCTGATCCATACCTGTCCCATCTCCTGTTCTAACAGCAGACGAACCGTCTGGTTAAGGCG
guaBl0 .
GCTTACGGTAAAAATTGAGGAAGTTTGAGAGGATK@CATGTGAGCGGGATCAAATTCTAA
ATCAGCAGGTTATTCAATCGATAGTAACCTGCTCACGGGGGATCGCAAGCACTATTTGCA
AAAAAATGTAGATGCAACCGATTACGTTCTGTATAATGCCGCGGCAATATTTATTAACCT
‘ guaB4 -
CCCAGGTGAGATATTGCCCATGCTACGTATCGC%AAAGAAGCTCTGACGTTTGACGCCCG
guaBhb 4
GGATCACCAAAGAGTCCCCGAACT&ECGTCTGGGCTCCTGATTTTCTTCGCCCGACCTTC
GCGTCGGGCGATTTATTTAATCTGTTTCACTTGCCTCGGAATAAGCGTCAATGACGGAAA
ACATTCATAAGCATCGCATCCTCATTCTGGACTTCGGTTCTCAGTACACTCAACTGGTTG
CGCGCCGCGTGCGTGAGCTGGGTGTTTACTGTGAACTGTGGGCGTGGGAQGTGACAGAAG
CACAAATTCGTGACTTCAACCCAAGCGGCATTATTCTTTCCGGCGGCCCGGAAAGCACCA
CCGAAGAAAACAGCCCGCGCGCGCCGCAGTATGTCTTTGAAGCAGGCGTGCCGGTATTTG
GCGTTTGCTATGGTATGCAGACCATGGCGATGCAGCTTGGCGGTCATGTAGAAGGTTCTA
ATGAGCGTGAATTTGGTTATGCGCAGGTCGAAGTGTTGACCGACAGCGCGCTGGTTCGCG
GTATTGAAGATTCCCTGACCGCAGACGGCAAACCGCTGCTGGACGTGTGGATGAGCCACG
GCGATAAAGTGACGGCGATTCCGTCCGACTTCGTGACCGTCGCCAGCACCGAGAGCTGCC
CGTTCGCCATTATGGCCAACGAAGAAAAACGCTTCTACGGCGTACAGTTCCACCCGGAAG
TGACTCACACCCGCCAGGGTATGCGCATGCTGGAGCGTTTTGTACGCGATATCTGCCAGT
GTGAAGCGTTGTGGACGCCGGCGAAGATCATCGATGACGCCGTGGCGCGCATTCGCGAGC
- quaB7
AGGTAGGCGAC@ATAAAGTGATCCTCGGTCTCTCCGGCGGCGTGGATTCTTCCGTCACCG

<
CCATGCTGCTGCACCGCGCGATCGGTAAAAATCTGACCTGTGTTTTCGTCGACAACGGCC
guaB2

TGTTGCGCCTGAACG (SEQ ID NO: 20)

Fig. 3

PCT/BE2006/000020
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1 CATGTGTGAGCGGGATCARATTCTARATCAGCAGGTTATTCAATCGATAG
51 TAACCTGCTCACGGGGGATCGCAAGCACTATTTGCAAAAAABATGTAGAT
101 GCAACCGATTACGTTCTGTATAATGCCCGEGCAATATTTATTAACCTCCCA
151 GGTGAGATATTCGCCATGETACGTATCGCTAAAGAAGCCCTGACGTTTGAL

Pl

201

251

P2

s
GGAACTCCGGAATAGGAACTAAGGAGGATATTCATATGGGATCACCAAAG

'
GCCCETETAGGCTGGAGCTGCTTCGAAGTTCCTATACT TTCTAGAGAATA

301 ATCCCCGAACTACCGTCTGGGCTCTGATTTTCTTCGCCCGACCTTCGCE

ATTTGCARAA
TTAACCTCCC
ACGACGTCCT
CGCAGTTGAC
TGACGGAAGC
BAAACATGTC
GCGTAGTGAC
TGACCGAGCG
GTATCATCAC
ACATGACGCC
TGGCAAAAAT
TGCTTGGCAT
AAGATGAGCA
AGCGCGTTGAR
GTCATTCAGA
ABDATCATCGG
GCAGCGCGGET
GCGTGGGCGT
GTATTCCGGT
CCGCAGGTGC
GCGAAATCGA
GTGCGATGTC
TGGTGCCGGA
ACCAGCAGAT
AACTGCGTAC

TTCACGACGT

Fig. 4

ARATGTAGAT
AGGTGAGATA
CCTTGTTCCC
GAAAACTATT
GCGCCTGGCA
CATTGAGCGC
CGACCCGCAG
TAACGGTTTT
CGGTCGTGAC
GAAAGAGCGT
GCACGAAARA
GATTACCGTA
GGGCCGTTTA
CGCGCTGGTG
AGGCGTGTTG
CGGCAACGTC
GAAAGTCGGT
TCCGCAGATC
TATCGCTGAC
ABGCGCGETA
ACTCTACCAG
CABAGGTTCC
AGGTATCGAA
GGGECGECCTG
TARAGCGGAG
GACCATCACC

Fig. 5

(SEQ ID NO:

21)

GCAACCGATT ACGTTCTGTA TAATGCCGCG GCAATATITA

TTGCCCATGC TACGTATCGC TAAAGAAGCC CTGACGTTTG

GCTCACTCCA
CGTCTGAATA
ATTGCCCTGG
CAGGCGGAAG
ACCGTCCTGC
GCGGGCTATC
GTGCGTTTTG
CTGGTGACCG
CGCGTAGAAA
AAAGATTTCC
CGTGTCGGCE
GCGGCAGGCG
CAACGTATCC
GCGACAGGCG
ATTGGCCCGG
ACCGCTGTTT
GGCGGTATCC
ATGETGGETT
GGCCGTTCTT
TCCGACCGTT
GGTCGCGTAG
CGCTCCTGTA
TTTGTGCGTA

AAAGAGTCCC

CCGTTTTGCC
TTCCTATGCT
CCCAGGAAGG
AAGTTCGCCG
CAACCACCAC
CGGTGGTGAC
TGACTGACCT
TTCGTCGAAGG
AAGCGCTGGT
AGAABMGCGGA
CGGCGGTCGG
TTGACGTACT
GTGABACCCG
CAGGCGCTCG
GTTCCATCTG
CTGACGCAGT
GTTTCTCCGG
CCATGCTGGC
ACAAATCTTA
ACTTCCAGAG
CCTATAAAGG
TGGGGCTGAC
TCAGCGGTGC
CGAACTACCG

GAATACTGCC
TTCTGCGGCG
CGGCATTGEGT
CGTGAAGAAA
GTTGCATGAA
TGAAGATAAC
GAACCAGBCCG
CGAAGCCCGET
CGTTGATGAT
ACGTABRACCH
CGCAGGCGCa
GCTGATCGAC
TGCTAAATAT
CGCACTGGCG
TACCACTCGT
TGAAGCGCTG
CGACATAGCC
GGGTACGGAA
CCGCGGCATG
CGACRACGCC
TCGCCTGARAA
CGGTTGTGCT
GGGCATTCAG

TCTGGGCTCC

GATCTCAGCA
ATGGACACCG
TTTATCCACA
CACGAGTCCG
GTGAAAGCCC
GAGCTGGTGG
GTTAGCGTTT
GAAGTCGTGC
AACTTCCATC
AACTCCTGCA
GGCAACGARG
TCCTCTCACG
CCTGACCTGC
GAAGCCGGTT
ATCGTGACTG
GAAGGTACCG
AADGCGATTG
GAATCCCCGG
GGCTCGCTGG
GCTGACARAC
GAGATCATTC
ACCATCGACG
GAAAGCCACG
TGA

(SEQ ID NO: 22)

»
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— CTATGGCA CAAGTCATTAATACAAACAGCCTGTCGCTGGTTGACCCAGAATA ATGTGTAG

Pl

N .

GCTGGAGCTGCTTCGAAGTTCCTATACTTTCTAGAGAATAGGAAC
TTCGGAATAGGAACTAAGGAGGATATTCATATGTGGCGCAGGCGAACCAGGT

P2
TCCGCAAAACGTCCTCTCTITACTGGCGTTAATGCG

(SEQ ID NO: 23)

Fig. 6
Pl >
1 AGAATAACTGTGTAGGCTGEAGCTGCTTCGARGTTCCTATACTTITCOTAGA

< P2
51 GAATAGGAACTTCGGAATAGGAACTAAGGAGGATATTCATATGETTATET
101 TTGACTGGGTGAGCAGGATCACGTCTTCEGACTACGCOTET

(SEQ ID NO: 24)

Fig. 7
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BELGIAN COORDINATED COLLECT\ONS OF MICROORGANISMS - BCCM
LMG-COLLECTION

132 ‘ A —
pPage 1 of Form BGGM/LMGIBPM/ ............... Recalpt In Ihe case of an orlginal deposit =) B

Budapest Treaty on the Imernatiohal Recognltlon of the Deposll ot Mlcroorganlsms tor
C the Purposes ol Patent Procsdure
Recelpt In the case of an orlglnal deposit Issued pursuant to Rule 7.4 by the
international Deposliary Authority BCCM/LMG ldentlfied at the bottom of hext page

International Form BCCM/LMG/BP/4/.027132....

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

Address ! vVrije Universitelt Bruassel

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

I identification of the microorganlsm:

1.1 ldentification reference éiven by the depositor:

SM69

1.2 Accession number given by the International Depositary Authority:

LMG P-21641

~—
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION

Page 2 of Form BOOM/LMG/BP/4/,, 027132

- Recelpt In the case of an original deposit b € oy =

11l

Sclentlfic description andior proposad taxonomlc deslgnation
The microorganism Identifled under 1 above was accompanied by
Vs

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

a sclenthic description

a proposed taxonomic designatlon

Receipt and acceptance

Thls international Depositary Authority accepts the microorganism ldentlfied under
| above, which was recalved by tt on (date of original deposit) :

August 9, 2002

Internatlonal Depostiary Authority

Belglan Coordinated Collections of Microorganisms (BCCM)

Laboratorium voor Microbiologie - Bacterlanverzameling (LMG)
Unlversitelt Gent

K.L. Ledeganckstraat 3s
B-9000 Gent, Belgium

Signature(s) of parson(s)

having the power to represent the Inlemational Depositary Authority or
of authorized official(s): .

Dr. D. Janssens, curator IDa

Date September 5, 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM /g,(r
LMG-COLLECTION '

I
Page 1 of Form BOCMILMG/BR/9/, 927132, Viabilly statement S

Budapest Trealy on the international Recognition of the Deposlt of Microorganisms for
the Purposes of Patent Procedure .

Viablitty statement Issued pursuant to Rule 10.2 by the International Depositary
Authority BCCM/LMG ‘ldentifled on the iollowing page

International Form BCCM/LMG/BP)9...027132

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

To: Party to whom the viabllity statement is lssued:

Name © Prof., J.-P. Hernalsteens

Address 1 vrlje Unlversiteit Brussel
) Laboratorium Genetische Virologie
Paardenstraat 65
B~-1640 Sint-Genesius-Rode

1, Daposltor:
1.1 Name : Prof. J.-P. Hernalsteens
.2 Address . Vrije Universiteit Brussel

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

i Identification ot the microorganism

1 Accession number glven by the International Deposltary Authorhy:

MG P-21641

(L2 Date of the original déposit {or where a new deposil or a fransier has been mada, the most
recent relevant date)

August 9, .2002
lil..  Vlabllity statement.

The vlabllty of the microorganism identified under [l above was tesied on
August 9, 2002
(Give date. Inthe cases referred to in Rule 10.2(a)(il) and (11}, refer lo the most recent viability test).

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

viable

0 no longer viable

/
S
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION ' '

Page 2 of Form BCCMILMG/BP/SY.... 927232 Viabiiy statement kO ISy
. iz

(AVR Conditions under which the viablilty ies! has been periormed:

{FllIn i the Infotmation has been requested and ff the results of the test were negative)

V. Internationat Deposltary Authority

Belglan Coordlnated Collections of Microorganisms (BCCM)

Laboratorium voor Microblologle - Bacteriénverzameling {(LMG)
Universltelt Gent :

K.L. Ledeganckstraat 35
B-3000 Gent, Belglum

Signature(s) of parsorn(s) having the power to represent the Intemational Depositary Authorlty or
of authorized officlal(s) :

Dr. D. Janssen_s, curator IDa

Date i September 5, 2002

. .A.,-,,Fig;,_h_.,&,‘ e e e
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BELGIAN COORDINATED COLLECTIOMS OF MICROORGANISMS - BCCM
LMG-COLLECTION ’

Page 1 of Form BOCMILMQ/BP/4/.,92::133, Receipt In the case of an orlginal deposit

KOe e

Budapesi Treaty on the International Recognlilon of the Deposit of Mletoorganisms for
the Purposas of Paten! Procedure
o,
Recelpt In the case of an orlginal deposlt Issued pursuant to Rule 7.1 by the
International Deposltary Authority BCCM/LMG ldentitled at the botlom ot next page

International Form BCCM/LMG/BP/4/..92+133

............ “onn

To: Name ot the deposhtor ¢ Prof. J.-P. Hernalsteens

Address Vrije Universiteit Brussel

Laboratorium Genetische,K Virologie
Paardenstraat 65
B-1640 Sint~Genesius~Rode

l. identlficatlon ot the microorganism: '

14 Identification refarence given by the depositor:

SM73

1.2 Accession number glven by the Internatlonal Deposliary Authority:

LMG P-21642
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM -
LMG-COLLECTION )

. v O
Page 2 of Form BOCMILMG/BP/4/227123... Recsipt In the case of an original deposit ~y

&

n

1,

"L

Belentltlc description and/or proposed taxonomlic daslgnation
The mlcmorganl;{xm identifled under | above was accompanied by ;

(mark with a cross ths abpllcable bc;x(es)):

asclentific description -

. a proposed taxonomic deslgnatlon

Recelpt and acceptance

This international Depositary. Authority accepts the mictoorganism ldentlfled under
| above, which was recelved by It on (date of original depostt) :

August 9, 2002
International Depositary Authority

Belglan Coordinated Collections of Microorganisms (BCCM)

Laboratorlum voor Micrablologle « Bacterlgnverzameling (LMG)
Unlversitell Gent

K.L. Ledeganckstraat 35

.B-8000 Gent, Belglum

Signature(s) of person(s)

having the power to repreéent the Intemational Depositary Authority or,
of authorized officlal(s): . ' .

Dr. D. Janssens, curator IDA

Date Septembexr 5, 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION

Page | of Form BCOMILMA/BR/87. 027233, Viablity staternent

Budapest Treaty'on the International Reocognitlon ol the Deposit ol Mlcrootganisms for
the Purposes ol Patent Procedurs

"
=
=

Viabllity statement Issued pursuant to Rule 10.2 by the International Deposlia’ry
Authority BCCM/LMG ldentlfled on the following page

International Form BCCM/LMG/BP/8/.. 02133

searasarsraniany

To: Party to whom the viabillty statement ls Issued:

Name ¢ prof, J.-P. Hernalsteens

Address . 1 Vrije Universiteit Brussel
. Laboratorjium Genetische Virologie
Paardenstraat 65
B-1640 8int-Genesius~Rode

1, Depasltor:
1.1 Name . bprof. J.-P. Hernalsteens
.2 Addrass ¢ Vrije Universiteilt Brussel

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

i, identification of the microorganism

i Accessien number glven by the International Depositary Authority:

LMG P-—21Q42

.2 Dats of the original déposlt (or where a new daposit or a transfer has been made, the most
recani relevant date)

August 9, 2002
1., Viabllity statement.

The viabllity of the mlcroorganism ldentifled under 1l above was ;asted on
August 9, 2002
(Give dale. Inthe casés referred to In Rule 10.2(a)(ily and (ill), refer 1o the most recent viability test).

On that date, the sald mleroorganism was: (mark the applicable box wj;fh a cross)

viable

O no longer viable
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISNS - BOGM Ay
LMG-COLLECTION ' £

Page 2 of Form BCCM/LM@/BR/Y/.227433 Viabiiy statement &

V.  Conditlons under which the viabllity test has been periormed:

+ (Flllln If the Infogmation has been requested and If the results of the {est were negative)

V. international Deposltary Authority

Belglan Coordinated Coliections of Microorganisms (BCCM)

Laboratorluin voor Microblologie - Bacterlénverzameling (LMG)
Unlversitelt Gent

K.L. Ledeganckstraat 35
B-9000 Gant, Beiglum

Slgnature(s) of parson(s) having the power to represent the International Depositary Authority or
of authorized officlal(s) .:

Dr. D. Janssens, curator IDa
Date ¢ Septembex 5, 2002



WO 2007/112518 ’ PCT/BE2006/000020
14/21

BELQIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-GOLLECTIONM

Pagd 1 of Form BCCM/LMG/BPM/...(.).?....1..?.?. Recaipt In the case of an ariginal deposit k“@ i ! &

Budapest Treaty on the International Recognltion of the Deposit of Microorganisms fot
the Purposes of Patent Procadure

4

Recslpt In the' case of an orlginal deposlt Issued pursuant to Rule 7.1 by the
International Depositary Authority BCOM/LMG ideniltled al the bottom of next page

International Form BCCM/LMG/BP/4/02%:134...

Toi Name of the deposltor ! Prof, J.~P. Hernalsteens

Address ¢ Vrije Undversitelt Brussel

Laboratoxium Genetische Virologie
Paardenstraat 65
B~-1640 Sint-Genesius-Rode

1, |dentiflcation ot the microorganism:

11 ‘Identlfication reference given by the deposltor:

5MB9

1.2 Accession number given by the International Deposhary Authorily:

LMG P-21643
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" BELGIAN COORDINATED COLLECTIONS OF MICHOORGANISMS - BCCM
LMG-COLLECTION 02-134 Ko Py e
Page 2 of Form BOCM/LMG/BPM/ ............... Recelpt In the case of an orlginal deposit &

il

Sclenililc description and/or proposed taxonomic deslgnation

The microorganism Identifled under | above was accompanled by

~ (mark wih a cross the applicable box(ss)):

a sclenlific description

a proposed taxonomic deslignation

Receipt and acceptance

This international Depositary Authorlty accepts the microorganism Identiiled under
| above, which was recelved by It on (dats of original deposit) .

August 9, 2002

International Deposltary Authority

Belglan Coordinated Collectlons of Mlcroorganlsr'ns (BCCMW)

Laboratorium voor Microblologle - Baclerlénverzamellng (LMG)
Unlversitelt Gent

K.L. Ledeganckstraat 85
B-5000 Gent, Belgium.

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

ek

Dr. D. Janssens, curator IDA

Date : September 5, 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION

}
Pags 1 of Form BCOM/LM@/BP/9/...92:.1.34 Viabllity statement <O P

Budapest Treaty on the internatlonal Recognition of the Deposit of Microarganisms for
: the. Purposes of Patent Proceduts

Viability statempnt Issued pursuant to Rule 10.2 by the International Deposltadry
Authorlty BCCM/LMG Identifled on the followlng page

International Form BCCM/LMG/BP/9L. 02134,

To: Parly to whom the viablity statement Is Issued:

Nams ' Prof. J.-P. Hernalsteens

Address i Vrije Universitéit Brussel
. Laboratorium Genetlsche Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

1. Depositor:
L1 Name : Prof. J.-P. Hermalsteens
1.2 Address 1 Vrije Universiteit Brussel

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

. Identification of the microorganism

A Accession number given by the International Depositary Authority:

LMG P-21643

fl.2 Date of tha original déposlt (or where a new deposlt or a transter has been made, the most
racent relevant date)

Aungust S, 2002
1., ViabllHy statement.

The viabllty of the microorganism ldenilfied under It above was tested on

August 9, 2002

(Give date. In the cases referred to In Rule 10.2(a)(i) and {Ili), refer to the most recent viablitty test).
On that date, the sald mlcroorganism was: {mark the applicable box with a-cross)

viable

| no longer viable
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCOM
LMG-COLLECTION

Page 2 of Form BOOMILM@/BP/.... 227134 Viabliy statement o =y I

IV, CondRiions under which the viablllty fest has been performed:

(FItIn ) the Inlogmailon has been requested and If the fesults of the lest were negative),

V. International Depositary’ Authority

Belglan Coordinated Collections ot Microorganisms (BCCM)
Laboratorium voor Microblologie . Bacterlénverzamel!ng (LMG)
Unlversiteit Gent ’

K.L. Ledeganckstraat 35
B-8000 Gent, Belglum

Signature(s) of person(s) having the power 1o represent the Intemnational Depositary Authorlty or
of authorized officlal(s) : .

Dr. D. Janssens, curator Ipa

Date ' September 5, 2002

Fig. 10
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=LAIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG+COLLECTION Ol
Page 1 of Form BCGM/LNIG/BP/4/9.?.7.5L.§§... Recelpt in the case of an original deposit ! j FE

‘Budapest Treaty on the International Recognltion of the Deposll of Microotganisms 1or
{he Purposes of Patent Procadurs

IA

4 B
Recelpt In the case of an original deposit Issued pursuant o Rule 7.1 by the
international Depositary Authorlty BCCOM/LMG ldentified al the botlom ol next page

Intarnational Form BCCM/LMG/BP/4/..02=134...

To: Name of the deposlior { Prof. J.-P. Hernalsteens

Address \ Vrije Universiteit Brussel
Laboxatoxium Genetische Virologie
Paardenstraat 65
B-1640 Sint-~Genesius-Rode

R identlilcatlon of the microorganism:

1.1 ldentification reference given by the deposlior:

SMB6 |

1.2 Accession number given by the International Deposltary Authority:

IMG P-21646
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19/21

BELGIAN COOMDINATED COLLECTIONS OF MICROORGANISMS « BCCM
LMG-COLLECTION

k<
Paga 2.of Form BCOM/LMG/BPR/4/, 027135, Recelpt In the case of an original deposit

1N Sclentiflc description and/or Proposed taxonomle designaiion

The m‘croorgani§m identiiled under | above was accompanied by
r .

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

a scientific description

a proposed taxonomic deslgnation

. Recelpt and accsptance

Thls International Depositary Authority accepts the microorganism identifled under
| above, which was recsived by It on (date of orlglnal deposit) :

August 28, 2002

V. Imerﬁauonal Deposltary Authority

Belglan -Coordinated Colle
Laboratorlum voor Microb
Unlversitelt Gent

K.L. Ledeganckstraat 35
B-2000 Gent, Belglum

ctlons of ‘Microorganisms (BCCM)
lologle - Bactarignverzameling (LMG)

Slgnatura(s) of person(s)

having the power to represent the International Deposttary Authority or
of authorized official(s): : .

Dr. D. Janssens, curator IDa

Date September 5, 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROQRGANISMS - BCCM 3"‘:
LMG-COLLEGTION 02-135 O P
Page 1 ol Form BCCM/LMG/BP/QI. . Viabliity statement

Budapest Treaty on the intetnatlonal Recognition of the Deposit of Mlcroorganisms for
the Purposes ol Patent Procedure

Viablilty statemant lssued pursuant to Rule 10.2 by the Internatlonal Deposltary
Authotity BCCM/LMG ldentifled on the following page

International Form, BCCM/LMQ/BP/9).....02:7135

To: Party to whom the viabliity statement Is lssued:

Name * Prof. J.-P. Hernalsteens

Address ¢ Vrije Universiteit Brussel
, ' Laboxatorium Genetische Virologie
Paardengtraat 65
B~1640 8int-Genesius-Rode

B Deposltor:
L Name : Prof. J.-P. Hernalsteens
.2 Address + Vrije Universiteit Brussel

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

1N Identlfication of the microorganism

i1 Accession number given by the International Depositary Authority:

LMG P-21646

0.2 Date of the original deposlt {or where a new deposit or a ‘transiar has been made, the most
recent relevant date)

August 28, 2002
., Viability statement,

The viablilty of the microorganism Identlfled under 1l above waa testsd on

. August 28, 2002

(Glve date. Inthe cases refered lo in Rule 10.2{a)(ll) and (iii}, rafer lo the most racent viabiltty last).
On that date, the sald mleroorganism was: (mark the applicable bax with a oross)

viable

O no longer viabla
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BELGIAM COORDINATED COLLECTIONS OF MICROORGANISMS - BOGM MY 1
LMG-COLLEGTION ) g

Page 2 of Form BCOWLMG/BPIS!... 2 25 Viabiiy statement )

IV, Condltions undet which the viabliity test has been periormed:

(FIHIn i the Infoymation has been requested and 1f the results of ihe lest were negative),

V. International Depositary Authority

Belglan Coordlnated Collectione of Microorganlsms (BCCM)

Laboratorlum voor Mlcroblologle ~ Bacteriénverzameling (LMG)
Universltelt Gent ’

K.L. Ledeganckstraat 35
B-8000 Gent, Belglum

Slgnature(s) of person(s)

having the power to represent the International Depositary Authority or
of authorized officlal(s) :

wer

v

Dr. D. Janssen;, curator IDA

Date + September 5, 2002

e Fig,. l 1 T T e e it ik et e, v e+ e e+ e e+ 1o
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FDAHO2AWO. ST25. txt i
SEQUENCE LISTING .

<110> Fort Dodge Animal Health

<120> LIVE ATTENUATED SALMONELLA VACCINE
<130> BP.FDAH.002A/EP

<160> 24

<170> PatentIn version 3.3

<210> 1

<211> 24

<212> DNA

<213> Artificial Sequence

<220> )
<223> GuaB2 primer

<400> 1
cgttcaggcg caacaggecg ttgt 24

<210> 2

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> GuaB3 primer

<400> 2 '
ggctgcgatt ggcgaggtag ta 22

<210> 3

<211> 35

<212> DNA

<213> Artificial sequence

<220> '
<223> GuaB4 primer

<400> 3
ggtgatcccg ggcgtcaaac gtcagggett cttta ’ 35

<210> 4

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> GuaBS5 primer

<400> 4
ttgacgcccg ggatcaccaa agagtccccg aacta 35

<210> 5

<211> 20

<212> DNA A
<213> Artificial Sequence

<220>
<223> GuaB6 primer

Page 1
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- FDAHOZAWO.ST25. txt
<400> 5
gCaacaactc ctgctggtta 20

<210> 6

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> GuaB7 primer

<400> 6 ‘
agaccgagga ‘tcactttatc 20

<210> 7

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> GuaBl0 primer

<400> 7
aggaagtttg agaggataa ‘ 19

<210> 8

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Pl primer

<400> 8 .
gtgtaggcty gagctgcttc 20

<210> 9

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> P2 primer

<400> 9
Catatgaata tcctccttag 20

<210> 10
- <211 72
<212> DNA
<213> Artificial sequence

<220>
<223> F1iCPl primer

<400> 10
atggcacaag tcattaatac aaacagcctg tcgctggttg acccagaata atgtgtaggc . 60

tggagctget tc . 79

<210> 11
<211> 74

Page 2
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FDAHO2AWO. ST25 . txt
<212> DNA

<213> Artificial sequence

<220> ) .
<223> Flicp2 primer

<400> 11
cgcattaacyg cagtaaagag aggacgtttt gcggaacctg gttmgcctgce gccacatatg 60

aatatcctce ttag 74

<210> 12

<211> 26

<212> DNA

<213> Artificial Seguence

<220> ) )
<223>  Flicl primer

<400> 12
atggcacaag tcattaatac aaacag 26

<210> 13

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> FT14iC2 primer

<400> 13 '
cgcattaacyg cagtaaagag aggac 25

<210> 14
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> F1iC3 primer

<400> 14
tatcggcaat ctggaggcaa . 20

<210> 15

211> 72

<212> DNA

<213>  artificial sequence

<220>
<223> F1iBAPL primer

<400> 15
atggcacaag taatcaacac taacagtctg tcgectgctga cccagaataa ctgtgtaggce 60

tggagctgct tc 72

<210> 16
<211> 71
<212> DNA
<213> Artificial Sequence

<220>
Page 3
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<223$ F1jBAP2 primer

<400> 16
Ttattcagcg tagtccgaag acgtgatcct gctcacccag

atcctectta g

<210> 17

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> F1jBAS primer

<400> 17
cagcgtagtc cgaagacgtg atc

<210> 18

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> FLJjBA6 primer

<400> 18
acacCtaacag tctgtcgctg ct

<210> 19

<211> 2903

<212> DNA

<213> salimonella Enteritidis

<220>
<221>
<223>

<220>
<221>
<222>
<223>

misc_feature

misc_Teature
(1581)..(1583)
nisa, ¢, g, or t

<220>
<221>
<222>
<223>

misc_feature
(1657)..(1657)
nisa, c, g, ort

<400> 19
ctgatcgaac-aagccttcggncctgcagtttmggcttttagc-

Caagccttcyg cccgcgggct geatactttc ggcgatgatt

gtacagcgta atgttggcgc gtaccagcac ctgctgeccg

Cccggcgattg ctgttacgga acatcgcaca gcgcacctga

aaagtaccag tggcccgacg caggctgegt gaaattagaa

ctgtcccatc tectgttcta

acagcagacg aaccgtctgg

aattgaggaa gtttgagagg ataacatgtg agcgggatca

ttcaatcgat agtaacctgc

tcacggggga tcgcaagcac
Page 4

Y

PCT/BE2006/000020

FDAHOZAWO.ST25 . txt

tcaaacataa ccatatgaat 60

71

23

22

Contig 1294 of the S. Enteritidis genome

tgctcatatt-totgetgcaa——— 60 -

120
180
240
300
360
420
480

tgataatcgc cgcgcggctce
tgetgegggc ggaacgtceac
gcggtatcgt ctttgagegt
atctcgccge tgatccatac
ttaaggcggc ttacggtaaa
aattctaaat cagcaggtta

tatttgcaaa aadatgtaga



WO 2007/112518

tgcaaccgat
attgcccatg
cgctcactcce
tcgtctgaat
aattgeccty
ccaggcggaa
gaccgtcetg
tgcgggctat
cgtgegtttt
tctggtgacc
acgcgtagaa
aaaagatttc
acgtgtcggc
ggcgygcaggc
gcaacgtatc
tgcgacgggc
tatcggeecg
caccgctgtt
cggcggtatce
aatggtgggt
gggccgttct
ctccgacegt
aggccgegta
gcgctectgt
gtttgtgegt
caaagagtcc
gcgatttatt
.~ ‘taagcatcgc
cgtgcgtgag
tcgtgacttc
aaacagcccg
ctatggtatg
tgaatttggt
agattccctg

tacgttctgt
ctacgtatcg
accgttttgc
attcctatgce
gcccaggaag
gaagttcgece
ccaaccacca
ccggtggtoa
gtgactgacc
gttcgtgaag
aaagcgetgg
cagaaagcgg
gcggeggteg
gttgacgtac
cgtgagacgc
gcaggcgctc
ggttccatet
tctgacgegg
cgtttctecg
tctatgctgg
tacaaatctt
tacttccaga
gcctataaag
atggggctga
dtcagecggtg
ccgaactacc
taatctgttt
atcctcattc
ctgggtgttt
aacccaageg
cgegegecgce
cagaccatgg
tatgcgcagg

accgcagacg

FDAHOZAWO.ST25. txt

ataatgccgc
ctaaagaagc
cgaatactgc
tttctgeggc
gcggcattgg
gcgtgaagaa
cgttgcatga

ctgaagataa

“tgaaccagcc

gcgaagceccg
tegttgatga
aacgtaaacc
gcgcaggcge
tgctgatcga
gtgctaaata
gcgcactggce
gtacgactcg
tggaagcgct
nnnacatcgce
ccggtaccga
atcgcggtat
gcgacaacgc
gtcgcctgaa
ccggttgtgc
cgggtatcca
gtctgggctce
cacttgcecte
tggacttcgg
actgtgaact
gcattattct
agtatgtctt
cgatgcagct
tcgaagtgtt

gCaaaccgct

gggaatattt
tctgacgttt
cgatctcagce
gatggacacc
ttttatccac
acacgagtcc
agtgaaagcc
cgagctggtg
ggtgagtgtc
tgaagtcgtg
taacttccat
aaactcctgt
gggcaacgaa
ctcectetcac
tcetgaccty
ggaagccggt
tatcgggact
ggaaggcacc
caaagccatc
agaatcnccg
gggttctctg
cgccgacaaa
agagatcatt
taccatcgac
ggaaagccac
ctgattttct
ggaataagcg
ttcetcagtac
gtgggcgtgg
ttceggegge
tgaagcaggc
tggcggtecat
gaccgacage

gctggacgtg
Page 5

attaacctce
gacgacgtcc
acgcagttga
gtgacggaag
aaaaacatgt
ggcgtagtga
ctgaccgagce
ggtatcatca
tacatgacac
ctggcaaaaa
ctgcttggca
aaagatgagc
gagcgcgttg
ggtcactctg
caaatcatcyg
tgcaacgcyg
ggtgtgggcg
gggattccgg
gccgcaggeg
ggcgaaatcg
ggcgcgatgt
ctggtgccgg
caccagcaga
gaactgcgta
gttcacgacg
tcgeccegacc
tcaatgacgg
actcaactgg
gatgtgacag
ccggaaagea
gtgccggtat
gtagaaggtt
gcgetggttc
tggatgagec

PCT/BE2006/000020

caggcgagat
tccttgttec
cgdaaaactat
cgcgectgge
ctattgageg
ccgacccgea
gtaacggttt
ccggtegtga
cgaaagagcg
tgcacgaaaa
tgattaccgt
agggccgttt
acgcgctggt
aaggcgtott
gcgggaacgt
tgaaagtggg
ttccgcagat
ttatcgctga
cgagcgeggt
aactctacca
ccaaaggttc
aaggtatcga
tgggcggect
ctaaagcgga
tgaccatcac
ttegegtcgg
aaaacattca
ttgcgcq?cg
aagcacaaat
ccaccgaaga
ttggegtty
ctaatgageg
gcggtatiga

acggcgataa

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

1




f WO 2007/112518

agtgacggcg
cattatggcc
Cacccgecag
gttgtggacg
Cgacgataaa
gctgcaccgce
cctgaacgaa
<210>
<211
<212>
<213>

<220>
<223>

20
1995
DNA

attccgtcceg
aacgaagaaa
ggtatgcgcea
ccggcgaaga
gtgatcctcg
gcgatcggta
gccgagcagg

pUCL8

<220>
<221>
<222>
<223> n s

<400> 20
ggctgcgatt

(55

tctgacgcaa
cgcgcegeagg
gaccaccgga
caaatcttcc
gttcgccagt
tggatagata
cagcgcegeg
ctgtttatge
tttctgctge
gcegegegge
gcdgaacgtc’
gtctttgage
gctgatccat
gcttacggta
atcagcaggt
aaaaaatgta

cccaggtgag

misc_feature

.. (55)

a ¢, g,

ggcgaggtag
caactcctge
tcggegacaa
atgcggctgy
agcgaaccgc
tcgatagceac
ataacgggca
ccggtttteg
tgctgatcga
aacaagcctt

tcgtacagceg

acccggegat”

gtaaagtacc
acctgtccca
aaaattgagg
tattcaatcg
gatgcaaccg

atattgccca

FDAHOZ2AWO.ST25. txt

acttcgtgac cgtcgccage accgagaget

aacgcttcta
tgctggageg
tcatcgatga
gtctctecgg
aaaatctgac

‘tga

Artificial Sequence

or t

tagtccatcg
tggttacggce
aatcagctat
caaaaatcgc
cgccgcéccc
gaacgatctg
gggatgggtc
aagtgatcac
acaagccttce
c€gccegeggg
taatgttggc

tgctgttacy

agtggcccga
tctectgttce
aagtttgaga
atagtaacct
attacgttct

tgctacgtat

cggcgtacag

cgeegtggeg
cggcgtggat
ctgtgttttc

Sequence of the delta-guaB fragment of s.

ccatgcccag
tgacaatttc
cgtgacgtcc
ccgegecacg
gacgatcagt
cceceggegeg

acgacgcttt

cccaacgcag

ggcctgeagt
ctgcatactt

gcgtaccage

gaacatcgca

cgcaggctge
taacagcaga
ggataacatg
gctcacgggy
gtataatgcc

cgctaaagaa

Page ©

ttccacccgg

ttttgtacgc gatatctgce

cgcattcgeg
tcttcegtea

gtcgacaacg

acgctgctgé
tgcegetget
gtttcgtgac
cgttcgtegt
acatcacatt
tcgtegeact
agcacgtgga
tgggccgggg
ttggctttta
tcggcgatga

acctgctgece

cagcgcaccet

gtgaaattag
cgaaccgtct
tgagcgggat
gatcgcaagc
gcggcaatat
gctctgacgt

4yl

PCT/BE2006/000020
gcccgttcgc 2580
aagtgactca 2640
agtgtgaagc 2700
agcaggtagg 2760
ccgccatgect 2820
gcctgttgecg 2880

2903

cgganctgga
gatggcgtag
cgacggcgct
Taaaactcca
cgccgegege
ggactgcggt
gaatatcgtg
agggcaacgg
gctgctcata
tttgataatc

cgtgctgegy

‘gagcggtatc

aaatctcgec
ggttaaggceg
caaattctaa
actatttgca
ttattaacct

ttgacgcceg

Enteritidis cloned 1in

60
120
180
240
300
360
420

480

540
600
660

780
840
900
960

1020

1080

G e
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ggatcaccaa
gcgtcggycg
acattcataa
cgcgecegegt
cacaaattcg
ccgaagaaaa
gcgtttgeta
atgagcgtga
gtattgaaga
gcgataaagt
cgttcgecat
tgactcacac
gtgaagcgtt
aggtaggcga
ccatgctgct
tgttgcgect
<210>
<211>
<212>
<213>

<220>
<223>

21
349
DNA

agagtcccceg
atttatttaa
gcatcgeatc
gcgtgagcety
tgacttcaac
cagcccgege
tggtatgcag
atttggttat
ttcectgacc
gacggcgatt
tatggccaac
ccgecagggt
gtggacgceg
cgataaagtg
gcaccgegeg

gaacg

FDAHO2AWO.ST25. tXt
aactaccgtc tgggetcctg attttctteg

tctgttteac
ctecattctgg
ggtgtttact
ccaagcggea
gcgecgeagt
accatggcga
gcgcaggreg
gcagacggca
cecgtecgact
gaagaaaaac
atgcgeatgce
gcgaagatca
atcctcggrc

atcggtaaaa

artificial Sequence

ttgcctcgga
acttecggttc
gtgaactgtg
ttattctttc
atgtctttga
tgcagcettgg
aagtgttgac
aaccgctgcet
tcgtgacegt
gcttectacgg
tggagegttt
tcgatgacgce
tctccggegd

atctgacctg

includes the guaB deletion, obtained

<400> 21
catgtgtgag

acgggggatc
taatgcccgg
aagaagccct
ctagagaata
atccccgaac
<210>
<211

<212>
<213>

22
1553
DNA

<220>
<221>
<223>

<400> 22

cgggatcaaa
gcaagcacta
caatatttat
gacgtttgac
ggaactccgg
taccgtctgg

misc.feature

guaB gene of S. Typhimurium LT2, section 117 of 220 of the
complete genome

ttctaaatca
tttgcaaaaa
taacctceca
gceegtgtag
aataggaact

gctctgattt

salmonella Typhimurium

gcaggttatt
aaatgtagat
ggtgagatat
gctggagetg
aaggaggata

tcttegecegy

Page 7

ataagcgtca
tcagtacact
ggcgtgggat
cggcggececg
agcaggegtg
cggtcatgta
cgacagcged
ggacgtgtgg
cgccagceacce
cgtacagttc
tgtacgcgat
cgtggcgegc
cgtggattct
tgttttegte

PCT/BE2006/000020

ceegaccette

atgacggaaa
caactggttg
gtgacagaag
gaaagcacca
ccggtatttg
gaaggttcta
ctggttcgeg
atgagccacg
gagagctgec
cacccggaag
atctgecagt
attcgcgage
tccgtcaccg

gacaacggcc

Nucleotide sequence of the S. Enteritidis PCR fragment, which

using primer GuaBl0

caatcgatag
gcaaccgatt
tcgccatgta
cttcgaagtt
ttcatatggyg

accttegeg

taacctgctc
acgttctgta
cgtatcgcta
cctatacttt

atcaccaaag

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1995

60
120
180
240
300
349
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atttgcaaaa
ttaacctccc
acgacgtect
cgcagttgac
tgacggaagce
aaaacatgtc
gcgtagtgac
tgaccgageg
gtatcatcac
acatgacgcee
tggcaaaaat
tgcttggeat
aagatgagca
agcgegttga
gtcattcaga
aaatcatcgg
9C59C9C99t
gcgtgggegt
gtattccggt
ccgcaggtge
gcgaaatcga
~gtgcgatgtc
tggtgccgga
accagcagat
aactgcgtac
ttcacgacgt
<210>
<213>
<212>
<213>

<220>
<223>

23

DNA

<400> 23

193"

aaatgtagat
aggtgagata
cecttgttece
gaaaactatt
gcgectggea
cattgagcegce
cgacccgcag
taacggtttt
cggtcgtgac
gaaagagcgt
gcacgaaaaa
gattaccgta
gggccgttta
cgcgctggty
aggcgtgttg
cggcaacgtc
gaaagtcggt
tccgecagatce
tatcgctgac
aagcgcggta
actctaccag
caaaggttcc
aggtatcgaa
gggcggecetg
taaagcggag

gaccatcacc

FDAHO2AWOD.ST25. txt

gcaaccgatt
ttgcccatge
gctcactcca
cgtctgaata
attgccectgg
caggcggaag
accgtcectge
gcgggctate
gtgcgttttg
ctggtgaccg
cgcgtagaaa
aaagatttcc
cgtgtﬁggcg
gcggcaggeg
caacgtatcc
gcgacaggcg
attggcccgg
accgectottt
ggcggtatcc
atggtgggtt
ggccgttott
tccgaccgtt
ggtcgcgtag
cgctecctgta
tttgtgcgta

aaagagtccc

Artificial Sequence

acgttctgta
tacgtatcgce
cegttttgec
ttectatgcet
cccaggaagg
aagttcgceg
caaccaccac
cggtggtgac
tgactgacct
ttecgtgaagg
aagcgctggt
agaaagcgga
cggcggtcgg
ttgacgtact
gtgaaacccg
caggcgcetcg
gttccatctg
ctgacgcagt
gtttctccgg
ccatgectgge
acaaatctta
acttccagag
cctataaagg
tggggctgac
tcageggtge

cgaactaccg

Nucleotide seguence obtained after se
amplified with primers F1iC1-F1iC2 on total

smM73 and SM89, using primers F1iCl and Flic2

taatgccgceg
taaagaagcc
gaatactgcc
ttctgeggeg
cggcattggt
cgtgaagaaa
gttgcatgaa
tgaagataac
gaaccagceg
cgaagccecgt
cgttgatgat
acgtaaacca
cgcaggcegeg
gctgatcgac
tgctaaatat
cgcactggeg
taccactcgt
tgaagcgetg
Ccgacatagcc
gggtacggaa
ccgecggeatg
cgacaacgcc
tcgcctgaaa
cggttgtgcet
gggcattcag

tctgggctec

>b

PCT/BE2006/000020

gcaatattta 60
ctgacgtttg 120
gatctcagca 180
atggacaccg 240
tttatccaca 300
cacgagtccg 360
gtgaaagccc 420
gagctggtgg 480
gttagcgttt 540
gaagtcgtgc 600
aacttccatc 660
aactectgea 720
ggcaacgaag 780
tcctcteacg 840
cctgacctge 900
gaageceggtt 960
atcgtgactg 1020
gaaggtaccg 1080
aaagcgattg 1140
gaatccccgg 1200
ggctcgctgg 1260
gctgacaaac 1320
gagatcattc 1380
accatcgacg 1440
gaaagccacg 1500
tga 1553

quencing the PcR fragment

Ctatggcaca agtcattaat acaaacagcc tgtcgctggt tgacccagaa taatgtgtag

gctggagetg cttcgaagtt cctatacttt ctagagaata ggaacttcgg aataggaact

Page 8

DNA of the mutants

60
120
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FDAHO2AWO.ST25, txt .
aaggaggata ttcatatgtyg gcgcaggega accaggttcc gcaaaacgte ctctctttac 180 , “

tggcgttaat gcg ' 193

<210> 24

<211> 140

<212> DNA .

<213> Artificial sequence

<220>

<223> Nucleotide sequence obtaijned after sequencing the PCR fragment
amplified with primers F1jBA6-F1jBAS on total DNA of the s.
“Typhimurium mutant SM48, using primer F1jBA6

<400> 24 ,
agaataactg tgtaggctgg agctgcttcy aagttcctat actttctaga gaataggaac 60

ttcggaatag gaactaagga ggatattcat atggttatgt ttgactgggt gagcaggatc 120
acgtcttcgg actacgetgt 140
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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 @ una vacuna con virus vivos
atenuada que comprende los mismos. Los mutantes dobles, triples, multiples de la
invencion permiten con ventaja una diferenciacion serologica entre los animales
vacunados y los animales (no vacunados) que se han expuesto a un campo natural tal
como el campo natural de S. enterica.

Las salmonellas son bacilos Gram-negativos, anaerobios facultativos, moviles,
que fermentan azlcares distintos de la lactosa, que pertenecen a la familia de las
enterobacterias. Las salmonelas habitualmente se transmiten a los seres humanos por
el consumo de alimentos contaminados y producen salmonelosis. E. coli es otro
miembro de la familia de las Enterobacteriaceae.

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 los patégenos importantes de Salmonelia pertenecen a S. enterica,
con la S. enterica serovariedad Typhimurium (S. Typhimurium) y S. enterica
serovariedad Enteritidis (S. Enteritidis) las formas mas frecuentes.

Las infecciones por Salmonella son un problema médico y veterinario grave en
todo el mundo y producen preocupacion en la industria alimentaria. El alimento
contaminado no puede identificarse facilmente. El control de la salmonelosis es
importante, para impedir infecciones humanas potencialmente letales y considerables
pérdidas econdémicas en la industria conservera de animales.

La presencia omnipresente de la Sa/monelia en la naturaleza complica el

control de la enfermedad precisamente por la deteccidn y erradicacion de animales
infectados.
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Se han probado varias estrategias de control basadas en los principios de
exclusion competitiva y vacunacion para controlar la infeccién de por ejemplo;flas aves
de corral.

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

Las vacunas atenuadas 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
proporcionan poca proteccién frente a la salmonelosis.

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

Se ha probado la eficacia de las siguientes cepas mutantes atenuadas para
provocar una respuesta inmunitaria protectora en los animales tratados: (1) cepas que
llevan mutaciones en los genes aro (Alderton et al., 1991, Avian diseases 35 435-422;
Schiemann y Montgomery, 1991, Veterinary Microbiology 27: 295-308), (2) cepas que
llevan eliminaciones en los genes cya (adenilato ciclasa) y/o crp (receptor de AMP
ciclicoy (patentes US. n° 5.389.368; US n° 5.855.879; US n° 5.855.880; Hassan y
Curtiss, 1997; Avian Diseases 41:783-791; Porter et al. 1 993, Avian Diseases 37:265-
273) y (3) cepas que llevan mutaciones en los genes del operdn guaBA de S. typhi
(Wang et al., 2001, Infection and Immunity 69.’4734—4741,‘ documento WO 99/58146 y
patente US n° 6.190.669).

Hasta ahora solamente la cepa Megan® Vac1 de vacuna, que lleva consigo
eliminaciones en los genes cya y ¢rp ha sido eficaz, al menos en parte. Esta cepa no
proporciona proteccion completa (http://www.meqanhealth.com/meqanvac.html).

McFarland y Stocker (1987, Microbial pathogeneé/s 3:129-141) describieron la
virulencia de los mutantes de la insercién de guaAy guaB Tn10 de S. Typhimurim y S.
dublin en ratones BALB/c. A alta dosis (2,5%x10” CFU para S. Typhimurium y 10* cfu
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para S. dublin), estos autores describieron una letalidad significativa de los animales,
procedente de la multiplicacion de la cepa auxotrofa.

Asimismo el mutante AguaB demostrd no ser candidato adecuado para una
proteccion firme y segura contra la fiebre tifoidea. Esté presentd una virulencia residual
significativa en los ratones (Wang et al,, 2001).

Hay por lo tanto todavia necesidad de cepas de la vacuna de Salmonella
atenuadas con virus vivos, asi como de cepas de la vacuna de Sa/monella atenuadas
con virus vivos mejoradas de bacterias que infectan especies veterinarias en general.

Los animales vacunados con frecuencia producen anticuerpos contra diferentes
an‘tigenos del patogeno. El problema es que los animales vacunados como tales no
pueden ya dlstlngwrse de los animales que han estado en contacto con una cepa de
ambito natural tal como la cepa del ambito de Salmonella, y son posiblemente
infectadas con ésta.

Por lo tanto, existe también necesidad de cepas atenuadas con microbios vivos
mejoradas similares a las cepas de la vacuna atenuada contra Salmonella que harian
posible dicha diferenciacion.

OBJETIVOS DE LA INVENCION

Un objetivo de la presente invencién consiste en proporcionar cepas de
Salmonella enterica atenuadas con una mutacion doble o triple.

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

Todavia otro objetivo de la presente invencion consiste en proporcionar cepas
de Salmonella atenuadas que son utiles 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.

Todavia otro objetivo de Ila presente invencion consiste en proporcionar un
procedimiento para conseguir mutantes por eliminacion de S. enterica de la invencion.

Ademas otro objetivo de la presente invencion consiste en proporcionar una
cepa de Salmonella atenuadas que permite una diferenciacion seroldgica entre

animales vacunados y no vacunados incluso posiblemente de animales infectados.
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Ademas otro objetivo de la presente invencion consiste en proporcionar los

-4 -

mismos materiales y procedimientbs para la preparacion de cepas atenuadas de
bacterias que infectan especies veterinarias en general, mas en particular aves de
corral.

El objetivo general consiste en mejorar la seguridad de los alimentos y la salud
de los animales.

SUMARIO DE LA INVENCION

Algunos mutantes de Salmonella enterica auxétrofos de AguaB con una
mutacion por eliminacion en el gen guaB presentan virulencia residual. Se descubrio
que modificaciones adicionales (preferentemente eliminaciones) en uno .0 mas genes
implicados en la movilidad reducian la virulencia restante sin afectar las capacidades
inmunégenas de la cepa.

Un primer aspecto de la invencion por consiguiente se refiere a una cepa
mutante atenuada de una bacteria que infecta especies veterinarias, en particular una
cepa mutante atenuada de S. enterica, en la que dicha cepa mutante contiene por Ib
menos una primera modificacion genética y por lo menos una segunda modificacion
genética, dicha primera modificacién en uno o mas (por lo menos uno) genes con
movilidad y dicha segunda modificacion en uno o mas (por lo menos uno) genes
implicados en la supervivencia o en la proliferacion de la bacteria o del patdégeno (por
ejemplo S. enterica) en el hospedador. La expresion “especie bacteriana que infecta la
bacteria” en el contexto de la invencion se refiere en particular a bacterias que son
patogenas para especies veterinarias, y que pueden ser atenuadas mediante las
modificaciones genéticas anteriores. La especie veterinaria que infecta la bacteria
puede ser una bacteria Gram-negativa. Para las aves de corral se prefieren las
bacterias Gram-negativas tales como Salmonella, Pasteurella, Escherichia coli, etc.
Las mas preferidas son Salmonella enterica y E. coli (patégena). “Patdégena para”
significa qué la bacteria, si no esta atenuada, es capaz de producir una enfermedad
infecciosa en la especie veterinaria.

Las modificaciones genéticas de la invencion conducen favorablemente a una
funcion invélida, en otras palabras alteran o afectan la funcién génica. La modificacion

en el presente contexto se denomina también “modificacion por alteracion”. La
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modificacion se dice que inactiva el gen en cuestion. Con ventaja, dicha inactivacién
produce atenuacion, por lo menos en un grado que la cepa mutante es adecuada para
su utilizacion en una vacuna con microbios vivos atenuada.

La modificacion genética puede ser una insercién, una eliminacion y/o una
sustitucion de uno o mas nucledtidos en dichos genes. Las cepas mutantes segun la
invencion por dicha modificacion estan afectadas en una funcién génica de movilidad y
en una funcién génica necesaria para la supervivencia o la proliferacion del patogeno,
que conduce a una funcion invélida (no se forma ningtn producto génico funcional) de
los genes afectados. ‘

Se prefieren mutantes por eliminacién, ya que un mutante por insercién puede
revertir, restaurando de este modo la patogenicidad de la cepa.

La primera modificacion consiste en uno o mas (1, 2, 3, ...) genes con
movilidad. Ejemplo de un gen implicado en la movilidad son los genes que codifican la
flagelina. EI mutante de la invencion puede tener una modificacion (alteracion) en los
genes fliC y/o el fljB o el fliBA respectivamente (fliC, fijB; f/jBA; fliC y fiB; fliC y flBA;
...). Favorablemente los mutantes, en los que se han eliminado todos los genes que
codifican la flagelina, son incapaces de congregarse en el medio LB que contiene
agar-agar al 0,4% y pueden de este modo distinguirse facilmente de las cepas moviles
naturales.

La segunda modificacion genética consiste en uno o mas genes (1, 2, 3, ..))
implicados en la supervivencia o en la proliferacion del patdégeno en su hospedador.
Dicho gen puede ser un gen constitutivo 0 un gen con virulencia. Un ejemplo de un
gen constitutivo que puede conducir a cepas atenuadas cuando la funcién génica esta
afectada, es el gen guaB que codifica la enzima IMP deshidrogenasa. Dicho mutante
es incapaz de formar de nuevo nucledtidos de guanina. También son posibles
modificaciones por alteracion en el operon guaBA, que conducen favorablemente a
una funcién invalida del gen o genes que codifica(n) o regula(n) la actividad propia de
IMP deshidrogenasa.

Favorablemente, las cepas mutantes atenuadas de la invencion son
inmundgenas.

La presente invencion en particular tiene por objeto proporcionar cepas
atenuadas de S. Enteritidis y S. Typhimurium.
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Preferentemente las modificaciones genéticas de la invencion se introducen en
una cepa progenitora 76Sa88 tipo 4 del fago S. Enteritidis o en una cepa precursora
1491596 de S. Typhimurium. La cepa 76Sa88 es una cepa clinica procedente de un
pavo, obtenida en el Veterinary and Agrochemical Research Centre, Groeselenberg
99, B-1180 Ukkel, Bélgica, que alberga el plasmido pKD46 de replicacion sensible a la
temperatura, que codifica al sistema de bacteriofago Lambda Red recombinasa. La
cepa 1491596 es una cepa clinica procedente de un pollo.

Una de las cepas atenuadas de S. enterica obtenida segun la invencioén es la
cepa SM73 de S. Enteritidis que tiene el nimero de depésito LMG P-21642. Otro
ejemplo es la cepa SM89 atenuada de S. Typhimurium que tiene el nimero de
depobsito LMG P-21643.

Un mutante preferido de la invencion lleva o comprende una modificacion
genetica en el gen guaB y una modificacién genética en el gen fliC.

Otro mutante preferido de la invencion lleva o comprende una modificacion
genética en un gen guaB y una modificacién genética en los genes fjBA.

Las cepas adecuadas de la invencién son muy adecuadas para su utilizacion
en una vacuna atenuada con virus vivos. Las cepas mutantes de la invencion pueden
codificar y expresar un xenoantigeno.

Otro aspecto de la invencion se refiere a una vacuna para inmunizar una

especie veterinaria contra una infeccion bacteriana gue comprende:

- una cantidad farrmacéuticamente eficaz o inmunizadora de una cepa mutante
atenuada segun la invencion; y
- un vehiculo o diluyente farmacéuticamente aceptable. La presente invencion se

refiere en particular a vacunas que comprenden cepas mutantes atenuadas de S.
entérica o E. coli.

En general se administran aproximadamente de 10? cfu a aproximadamente
10" cfu, preferentemente aproximadamente 10° cfu a aproximadamente 10" cfu
(ejemplos de una cantidad farmacéuticamente eficaz o inmunizadora). Una dosis
inmunizadora oscila segun la via de administracion. Los expertos en la materia pueden

encontrar que la dosis eficaz para una vacuna administrada por via parenteral puede
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ser inferior a la de una vacuna similar que se administre mediante agua potable y
similares.

Las cepas atenuadas de la invencién y las composiciones farmacéuticas o las
vacunas que comprenden las mismas son muy adecuadas para inmunizar animales
tales como especies veterinarias, ganado y mas especificamente aves de corral. Por
ejemplo, las cepas atenuadas de Salmonella de la invencion, y las composiciones
farmacéuticas o las vacunas que comprenden las mismas, son muy adecuadas para
inmunizar especies veterinarias y en particular aves de corral tales como pollos frente
a la salmonelosis y posiblemente otras enfermedades (por ejemplo, en el caso de un
vacuna polivalente). Las cepas atenuadas de la invencién son particularmente
adecuadas para proteger la especie animal/veterinaria en cuestion contra un ataque
por el patogeno (la bacteria que infecta especies veterinarias)_en cuestion.

Un aspecto adicional de la invencion se refiere por consiguiente a un
procedimiento- de inmunizacion de animales, preferentemente especies veterinarias,
mas preferentemente aves de corral tales como poilos contra una enfermedad
producida por una bacteria que infecta especies veterinarias, comprendlendo dicho
meétodo las etapas siguientes:

- administrar al animal o especie veterinaria que lo necesita un agente
inmunizador de una cepa mutante atenuada de la invencién y/o de una vacuna que
comprende la misma, con lo que a continuacién se provoca una respuesta inmunitaria
protectora en el animal o especie veterinaria. La presente invencion en particular se
refiere a los procedimientos de inmunizacién de especies veterinarias contra la

salmonelosis o contra una infeccién por E. coli patégena.

Ejemplos de especies veterinarias que van a ser inmunizadas contra la
salmonelosis: aves de corral, ganado pequefio o pesado tales como pollos, pavos,
patos, Codormces gallinas de Guinea, cerdos, ovejas, terneras, vacas, etc. Se
administra una cantidad inmunizadora a estos animales, preferentemente por via oral,
nasal o parenteral.

Un aspecto adicional 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
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cepa mutante atenuada de la invencién 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 que infecta especies veterinarias) tal como la
salmonelosis. Los ejemplos de animales o especies veterinarias que se va a tratar y
dosis recomendadas se proporcionan anteriormente.

Todavia otro aspecto de la invencion se refiere a la utilizacion de mutantes de
la invencion, y en particular a mutantes de flagelina, como marcadores serolégicos
para distinguir entre los animales vacunados y los animales que estan infectados de
manera natural, es decir que se han puesto en contacto y llegan a infectarse por una
cepa natural.

La invencién, por ejemplo, se refiere a un procedimiento para una
diferenciacién serologica entre los animales vacunados y los animales infectados por
uha cepa nétural, en el que los animales vacunados han sido inmunizados con una
cepa mutante en la que un gen de flagelina esta inactivado, comprendiendo dicho

procedimiento las etapas siguientes:

- ensayar en animales la presencia de anticuerpos construidos contra la
flagelina,
- distinguir los animales infectados de los animales vacunados basandose en la

presencia o ausencia de dichos anticuerpos.

El procedimiento de la invencion convenientemente es un procedimiento in
vitro. Convenientemente los animales infectados por salmonelas se distinguen como
tales de los animales que han sido inmunizados con una vacuna atenuada con
microbios vivos segun la invencion.

Los animales de granja, tales como las aves de corral y en particular los pollos
se sabe que generan anticuerpos contra los productos del gen de la flagelina y en
particular el producto del gen FIiC. Los anticuerpos en cuestion seran detectados de

este modo en un animal infectado por una cepa natural (que genera dichos

anticuerpos), no obstante no en un animal que ha sido vacunado con una cepa

mutante en la que un(os) gen(es) de flagelina esta(n) inactivado(s). Estos ditimos no
generan anticuerpos contra por ejemplo, FIiC y/o FljB.
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La presencia de dichos anticuerpos es indicadora de la presencia de cepas
naturales y de este modo de la infeccion. El procedimiento de la invencion de este
modo permite con ventaja la deteccion o el diagnéstico de una infeccién por
Salmonella en los animales vacunados por una Acepa mutante en los que un(os)
gen(es) de flagelina esta(n) inactivado(s). Dicha cepa mutante puede ser una de las
cepas de la invencion descritas anteriormente en la presente memoria.

La inactivacion de los genes de flagelina tal como fliC, permite de este modo la
utilizacion de pruebas serologicas, por ejemplo, basadas en la deteccién de la proteina
FliC, para el diagndstico de la presencia de cepas naturales, tal como de S. enterica
natural, en animales (vacunados). En el procedimiento de la invencion en los animales
se ensayan preferentemente anticuerpos contra FIiC. v

El procedimiento de la invencion es aplicable en particular a aves de corral,

mas preferentemente a pollos.

DESCRIPCION DETALLADA DE LA INVENCION

Se descubri6 sorprendentemente que la combinacion de la mutacion de
flagelina (una modificacién por alteracion en un gen que codifica flagelina; denominada
tambien mutacion flagelada) y una mutacion auxétrofa pueden conducir a cepas
atenuadas muy inmundgenas de S. enterica. Las cepas mutantes segun la invencion
llevan o comprenden una(s) (por lo menos una) modificacidon o modificaciones en
un(os) gen(ves) con movilidad y una(s) (por lo menos una) modificacion o
modificaciones en un(os) gen(es) implicado(s) en la supervivencia o la proliferacién del
patdégeno en su hospedador.

Un gen implicado en la supervivencia o proliferacion puede ser un gen
constituido y/o un gen con virulencia: Ejemplos de dichos genes constituidos y de
genes con virulencia pueden encontrarse en (Mastroeni et al., 2000, The Veterinary
Journal 161:132-164, incorporada como referencia a la presente memoria). Un ejemplo
preferido de un gen constitutivo es el gen guaB, incluso puede imaginarse también una
modificacion en un gen aro, pur, dap, pab, sipC, phoP, phoQ, pagC, cya, ylo crp.

El término “gen” tal como se utiliza en la presenté memoria se refiere a la

secuencia de codificacion y a sus secuencias reguladoras tales como las sefiales de
activacion y terminacion.
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Dicha inactivacion puede obtenerse mediante una eliminacién mediante la cual
la funcion del gen guaB se altera. Un experto en la materia conoce cémo obtener
dichos mutantes y una prueba sencilla puede decir si la funcién del gen esta alterada.
Por ejemplo, la cepa mutante que no puede expresar un producto del gen guaB
funcional en medio Minimo A, a menos gue este medio esté enriquecido con guanina,
Xantina, guanosina o xantosina.

Otro ejemplo sencillo puede decir si una funcion del gen con movilidad tal como
si se altera una funcion del gen de flagelina. Estos mutantes no se congregan en un
medio LB que contiene agar-agar al 0,4%.

Las modificaciones en los genes en cuestion producirian atenuacion de las

cepas mutantes, preferentemente por lo menos hasta un grado que sean adecuadas

‘para su utilizacién en una vacuna con microbios vivos.

Los ejemplos que se proporcionan a continuacion demuestran que las
mutaciones adicionales en un(os) (por lo menos uno; uno o mas) gen(es) con
movilidad (fiC, fljB y/o f|jBA) con ventaja alivio la patogenicidad residual de un mutante
por eliminaéién de guaB y mejor6 la proteccion de los animales inmunizados contra la
prueba de provocacion con una dosis letal de S. enterica natural.

El filamento flagelado de todos los miembros del género Salmonella es un
polimero de una sola proteina, la proteina flagelina (van Asten et al., 1995, Journal of
Bacteriology 177:1610-1613).

FIiC es la proteina de la subunidad del filamento en fase 1 de la flagelina
(Ciacci-Woolwine et al., 1998, Infection and Immunity 66:1127-1134).

S. Typhimurim tiene dos genes de flagelina (fiiC y fljB) que estan situados en
diferentes puntos del cromosoma y que presentan variacion dé fase. El activador de
flijB forma parte de un fragmento cromosdmico que puede invertirse por recombinacion
especifica en el punto. Dependiendo de la orientacion, fljB se expresa junto con fijA,
este ultimo que codifica un represor del gen fliC; o fIiC se lleva hasta expresion. E. coli,
otro miembro de las enterobacterias, puede poseer también dos genes de flagelina
que comparten respectivamente homologia con los genes fliC y fljB de S. enterica
(Tominaga, 2004, Genes Genet. Syst. 79:1-8).

La inactivacion del gen fliC en S. Enteritidis (que codifica la proteina flagelada

mayor) aumento tanto la seguridad como la eficacia de una vacuna administrada a la
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estirpe BALB/c de ratén consanguineo. Esta estirpe es muy sensible a la salmonelosis
generalizada.

Esto demuestra entre otras cosas que la flagelina no es antigeno esencial para
la provocacion de una respuesta inmunitaria protectora contra la Salmonella en
ratones BALB/c a pesar sin embargo de muchas indicaciones en la bibliografia.

La flagelina de S. Enteritidis es inmunogena en pollos y lleva los determinantes
antigénicos H:g,m (van Asten et al., 1995; Wyant et al., 1999, Infection and Immunity
67:1338-1346; Ogushi et al., 2001, The Journal of Biological Chemistry 276:30521-
30526).

Existen pruebas de que las flageladas de varias especies de bacterias Gram-
negativas (por ejemplo las de S. Enteritidis y S. typhi) activan los monocitos para
producir citocinas proinflamatorias (por ejemplo, el factor alfa de la necrosis tumoral) y
median la activacién de la cinasa asociada al receptor de interleucina-1 (IRAK).

Se cree por lo tanto que la flagelina Gram-negativa desempefia una funcion
importante y previamente no reconocida en la respuesta inmunitaria innata a las
bacterias Gram-negativas. FIiC puede ser de particular importancia durante el
trascurso de las infecciones en el aparato digestivo (Ciacci-Woolwine et al., 1998;
Wyant et al., 1999 Moors et al., 2001, Infection and Immunity 69:4424-4429).

Existe mucha ambigtiedad en la bibliografia en cuanto al grado en el que los
flagelados contribuyen a la virulencia en aves de corral y/o seres humanos.

Van Asten et al. (2000, FEMS Microbiol. Lett. 1 85:175-9) han demostrado que
la activacion del gen de flagelina de S. Enteritidis reduce enbgran medida (50 veces) la
invasién en las células Caco-2 (estirpe celular de carcinoma de colon humano),
mientras que la adherencia bacteriana no fue afectada realmente. Dicho informe se
limita a resultados in vitro.

Parker y Guard-Petter (2001, FEMS Microbiology Letters 204.287-291) por otra
parte descubrieron que, en la prueba de provocacion oral de pollos, un mutante
fliC::Tn10 fue igualmente virulento para el tipo natural. Esto indica que la presencia de
flagelina no fue necesaria para conseguir por lo menos un nivel moderado de invasion
después de la prueba de provocacion oral. Cuando se aplica por via subcutanea, los

mutantes flagelados se atenuaron de manera significativa en comparacion con la cepa
natural.
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Existen por lo tanto muchas indicaciones en la técnica anterior que dan a
conocer aparte de construcciones por ejemplo, mutantes dobles (o triples) de S.
enterica segun la invencién. La inactivacion de uno o mas genes con movilidad ayuda
a reducir la virulencia restante o pbr ejemplo los mutantes por eliminacion de guaB
pero existen también otras ventajas.

La inactivacion por ejemplo, del gen fiC permite con ventaja la utilizacion de

S~ . . s . .. .
pruebas seroldgicas, basadas en la deteccion de anticuerpos dirigidos contra la

"p'roteina FliC, para el diagnéstico de la presencia de S. enterica natural, por ejemplo,

S. Enteritidis, en los animales (vacunados). La inmunodeteccion es posible por ELISA,
por las técnicas RIA y/o cualquier otra prueba o formato inmunologicamente conocido.

IDEXX Laboratories posee una prueba en el mercado (FlockChek® Salmonella
Enteritidis Antibody Test Kit) para detectar de manera fiable anticuerpos contra
determinantes H-antigénicos de la flagelina FIiC de S. Enteritidis (epitopos flagelados
H:g,m).

Lo que se ha comentado anteriormente demuestra que los mutantes dobles y/o
triples de S. enterica de la invencion, que llevan una modificacion genética (alteracion)
en un gen implicado en la supervivencia o la proliferacion del patégeno en el huésped
Y en un(os) gen(es) implicado(s) en la movilidad presenta ventajas sobre las cepas
atenuadas de S. enterica que forman parte de la técnica.

Las cepas mutantes de la invencion son muy adecuadas para su utilizacion en
una vacuna atenuada con virus vivos, tal como un vector con microbios vivos y/o una
vacuna mediada por ADN. E| término “vacuna’ significa que incluye vacunas
profilacticas asi como terapéuticas. Preferentemente la vacuna es profilactica.

Las "Vacunas de vector con microbios vivos", denominadas también “vacunas
vehiculo” y “sistemas de administracion de antigenos de microbios 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 Saimonella atenuada.

Un objetivo de la invencion consiste en proporcionar cepas mutantes

atenuadas para su utilizacion en una vacuna con microbios vivos, posiblemente una
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vacuna con microbios vivos polivalente o multivalente. "Vacuna polivalente" o "vacuna
multivalente” significa en particular una vacuna que comprende determinantes
antigénicos de numerosos organismos diferentes causantes de enfermedades.

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

- una cantidad farmacéuticamente eficaz o inmunizadora de una cepa mutante
atenuada de la invencidn; y

- un vehiculo 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 inmunizadora de un cepa mutante
de la invencién, en la que dicho mutante codifica y expresa un xenoantigeno; y

- un vehiculo o diluyente farmacéuticamente aceptable.

El xenoantigeno especifico empleado en el vector con microbios vivos no es
critico para la presente invencion.

AUn otro objetivo de la invencion consiste en proporcionar una vacuna mediada
por ADN que comprende:

- una cantidad farmacéuticamente eficaz o una cantidad inmunizadora de una
cepa mutante atenuada de la invencion; en la que dicho mutante contiene un plasmido
que codifica y se expresa en una célula eucaridtica, un xenoantigeno; y

- un vehiculo o diluyente farmacéuticamente aceptable.

Los detalles en cuanto a la construccion y utilizacion de vacunas mediadas por
ADN pueden encontrarse en la patente US n° 5.877.159, que se incopora a la
presente memoria como referencia en su totalidad. De nuevo, el xenoantigeno

especifico empleado en la vacuna mediada por ADN no es critico para la presente
invencion.
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La decision de si expresar el xenoantigeno en el patégeno (utilizando un
activador procariético en una vacuna de vector con microbios vivos) o en las células
invadidas por el patdgeno (utilizando un activador eucariotico 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, y/o, 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).

La expresion "Cantidad farmacéuticamente eficaz" significa una cantidad
mucho mayor que la normal para superar (prevenir y/o tratar) la enfermedad en
cuestion, por ejemplo la salmonelosis. “Cantidad inmunizadora” tal como se utiliza en
la presente memoria significa de hecho una cantidad que es capaz de provocar una
respuesta inmunitaria (protectora) en el animal que recibe la composicion/vacuna
farmaceutica. La respuesta inmunitaria provocada puede ser una respuesta humoral,
de las mucosas, local y/o celular. Como es sabido en la técnica las cantidades
necesarias pueden depender de la edad, el sexo, el peso y de muchos otros factores.

Los vehiculos o diluyentes especificos farmacéuticamente aceptables
empleados no son criticos para la presente invencion y son convencionales en la
técnica. Ejemplos de diluyentes incluyen: tampon para tamponar los 4cidos gastricos
en el estdmago, tal como tampon de citrato (pH 7,0) que contiene sacarosa, tampén
de bicarbonato (pH 7,0) solo o tampdn 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: azucares;
por ejemplo sacarosa; o polividona.

Los mutantes por eliminacién segun la invencion se crearon por técnicas de
recombinacién homologas convencionales, por lo que el/los gen(es) completo(s) o por
lo menos parte de los genes en cuestion en una primera etapa se sustituye(n) por un
gen con resistencia y las 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 P1 y P2 de cebado permanecen por el mecanismo molecular de la
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recombinacion que elimina el gen con resistencia a antibioticos segun Datsenko y
Wanner (2000) (véase por ejemplo la Figura 4).

La invencién se describird con mas detalle en los ejemplos y formas de
realizacion siguientes haciendo referencia a los dibujos adjuntos. Las formas de
realizacion y ejemplos especificos no pretenden en modo alguno limitar el alcance de
la invencién reivindicada. El fundamento de los ejemplos proporcionados en la
presente memoria para S. enterica son asimismo muy aplicables a otras bacterias
(Gram-negativa) que infectan especies veterinarias, mas en particular otras bacterias

(Gram-negativas) para aves de corral tales como Pasteurella, E. coli (patogena), etc.

BREVE DESCRIPCION DE LOS DIBUJOS

La Figura 1 proporciona una visién de conjunto esquematica de la serie de
reacciones de la biosintesis del monofosfato de guanosina.

AICAR: 5’—fosforribosil-4—carboxamida-5-aminoimidazol; ATP: trifosfato de
adenosina; G: guanina; GMP: monofosfato de guanosina; GR: guanosina; Hx:
hipoxantina; HxR: ribdsido 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° 19). El codon de iniciacion ATG y el codén de terminacion TGA del gen guaB estan
en negrita. N puede ser A, C, To G.

La Figura 3 representa la secuencia del fragmento AguaB de S. Enteritidis
clonado en pUC18 (SEC. ID. n® 20). Los cebadores que se utilizaron son los indicados
por flechas horizontales. El fragmento generado con los cebadores GuaB6-GuaB7 se
clon6 en pUC18. El codén de iniciacién ATG y de terminacién 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, qué incluye la eliminacion de guaB, obtenida tras el secuenciado, utilizando
el cebador GuaB10 (SEC. ID. n% 21). El fragmento por PCR se amplié con los
cebadores GuaB6-GuaB7, utilizando el ADN gendémico completo del mutante SM20.

La secuencia FRT restante esta indicada en letra negrita-en cursiva y los cebadores
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P1y P2 por flechas (Datsenko y Wanner, 2000, PNAS 97:6640-6645). Los codones de
iniciacion ATG y de terminacién 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. n°: 22). El codén de iniciacion ATG y el codon de
terminacion TGA del gen guaB estan en negrita.

La Figura 6 presenta la secuencia nucleotidica obtenida después del
secuenciado del fragmento por PCR ampliado con cebadores FIiC1-FIiC2 en el ADN
completo de los mutantes SM73 y SM89, utilizando los cebadores FIiC1 y FliC2 (SEC.
ID. n® 23). La secuencia FRT restante se indica en letra negrita cursiva, los codones
de iniciacion ATG y de terminacion TAA en negrita, y P1 y P2 estan indicados con
flechas.

La Figura 7 presenta la secuencia nucleotidica obtenida después del
secuenciado del fragmento PCR ampliado con los cebadores FIjBAG-FIBA5 en el ADN
completo del mutante SM48 de S. Typhimurium, utilizando el cebador FIjBA6 (SEC. ID.
n°: 24). El punto FRT restante esta indicado en negrita, P1 y P2 estan indicados con
flechas.

Las Figuras 8 a 11 representan las recetas del deposito para SM69, SM73,
SM86 y SM89 respectivamente.

EJEMPLOS

Ejemplo 1: mutacién auxétrofa que afecta al gen gquaB

Un mutante auxatrofo de la insercion de una S. Enteritidis natural se obtuvo por
mutagénesis de la insercion. Solamente cuando se enriquece con guanina, xantina,
guanosina o xantosina 0,3 mM pudo desarrollarse la cepa mutante en medio Minimo
A

Estos datos sugieren fuertemente que la mutacion auxoétrofa 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 insercion puede revertir, restaurando de este modo la

patogenicidad de la cepa. Esto limita su aplicacién en una cepa con virus vivos
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atenuada. En este aspecto se prefieren mutantes por eliminacion. Se crearon por
consiguiente y se probaron los mutantes por eliminacion de guaB de S. Enteritidis y S
Typhimurium. Los genes guaB de ambas serovariantes se proporcionan en las Figuras
2y5.

Ejemplo 2: mutantes por eliminacion de guaB

Construccion de los mutantes por eliminacion de guaB

Se aplicé con este objetivo un procedimiento para generar mutaciones por
eliminacion en el genoma K12 de E. coli (Datsenko y Wanner, 2000, PNAS 97:6640-
6645). Esté procedimiento se basa la recombinacion homologa, mediada por el
sistema bacteriofago A Red recombinasa, de un fragmento lineal de ADN generado por
PCR en el que la secuencia guaB se sustituye por un gen con resistencia a
antibioticos. Este gen con resistencia es adyacente a las secuencias de FRT y puede
escindirse del genoma por recombinacién especifica para el sitio, mediada por la FLP
recombinasa. | '

Se aplicdé PCR por solapamiento (Ho et al, 1989, Gene 77:51-59) para la
eliminacion de un segmento interno de 861 bp de la secuencia de codificacion de
guaB. El principio se basa en la utilizacién de dos series de cebador, GuaB3-GuaB4
(adyacente al extremo 5' del gen guaB). Ambas series contienen cebadores (GuaB4 y
GuaB5) que son parcialmente complementarios y a los cuales se afiade una secuencia
de restriccién Smal. Tras la hibridacion de las secuencias complementarias resultantes
y la elongacién de la cadena, la PCR con los cebadores externos GuaB6 y GuaB7
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 clond en el vector pUC18 (véase la Figura 3).

El gen con resistencia al cloranfenicol (cat) con sus secuencias FRT
adyacentes se ampli¢ utilizando los cebadores P1 y P2 (Datsenko y Wanner, 2000) y
el ADN plasmido pKD3 (Datsenko y Wanner, 2000) como plantilla. Este fragmento de
PCR se ligé en la secuencia Smal del fragmento AguaB clonado. El fragmento
deseado se genero utilizando cebadores anidados (GuaB6-GuaB7). El fragmento por

PCR resultante se electropor6 en 76Sa88 de S Enteritidis que alberga el plasmido
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pKD46 de replicacion sensible a la 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 uutilizando las
siguientes combinaciones de cebador: GuaB6-GuaB7, GuaB6-P2, GuaB7-P1 y P1-P2.

El mutante AguaB:.catFRT de S. Enteritidis (SM12) se electropord con el
plasmido pCP20 de replicacion sensible a la temperatura, que codifica la FLP
recombinasa, para eliminar el gen cat. La cepa AguaB de S. Enteritidis resultante se
denominé SM20. El fragmento por PCR en el que esta situada la eliminacion se obtuvo
utilizando ADN genoémico completo del mutante SM20 y la combinacion de cebador
GuaB8-GuaB7. La mutacién AguaB se confirmé por secuenciado, utilizando el cebador
GuaB10, de este fragmento (véase la Figura 4),

En la Tabla 1 se proporcionan las secuencias de todos los cebadores
mencionados 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 mutacién 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.) lisado de SM12 para 76Sa88 de S. Enteritidis natural. Se
el'imin() el gen cat utilizando el plasmido pCP20. La cepa AguaB de S. Enteritidis
resultante se denominé SM69 con el nimero de depdsito LMG P-21641.

Se construyé un mutante AguaB de la cepa 1491596 de S. Typhimurium
utilizando el mismo procedimiento y los mismos cebadores. La cepa resultante se
denominé SM19. SM86 (con el nimero de deposito LMG P-21646) es la cepa iségena
obtenida de la misma después de la transduccion de AguaB:catFRT a la cepa
1491896 utilizando un lisado del bacteriéfago P22 HT int de SM9 y después la
escision del gen cat.

Los mutantes SM19, SM20, SM69 y SM86 de AguaB son sensibles al
bacteriéfago P22 HT int. Esto prueba la presencia de lipopolisacaridos (LPS) intactos.
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Pruebas de virulencia y proteccion con el mutante SM20 por eliminacién de

guaB de S. Enteritidis en ratones

Se probo la virulencia del mutante SM20 en ratones por infeccion oral de
ratones BALB/c hembra de 6 a 8 semanas de vida (Pattery et al., 1999, Molecular
Microbiology 33:791-805) en dos experimentos independientes. Estos se realizaron
como se describio anteriormente. La cepa natural 76Sa88 de S. Entferitidis se probé en
paralelo como referencia positiva. El mutante SM50 de 76Sa88 AaroA de S. Enteritidis
se incluyé 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 en las Tablas 2 y 3. Estos resultados demuestran
que el mutante SM20 de AguaB esta muy atenuado en los ratones pero presenta
todavia alguna patogenicidad residual cuando se administra a esta dosis elevada. La
inmunizacién oral con el mutante produce inmunidad protectora contra la infeccion por
una dosis alta de la correspondiente cepa 76Sa88 de S. Enteritidis natural patogena.
La proteccion es por lo menos igual a la proteccion proporcionada por el mutante
SM50 de AaroA de S. Enteritidis.

Pruebas de virulencia y proteccion con los mutantes SM69 y SM86 por

eliminacion de guaB iségeno en ratones

Se probo la virulencia de los mutantes SM69 y SM86 en ratones por infeccién
oral de ratones BALB/c hembra de 6 a 8 semanas de vida. Las pruebas se realizaron
como se describié anteriormente. Las cepas naturales S. Enteritidis 76Sa88 y S.
Typhimurium 1491596 se probaron en paralelo como controles positivos.

Los datos completos se dan en las Tablas 6 y 7,y 10 a 13. Estos resultados
demuestran que los mutantes SM69 y SM86 de AguaB estan muy atenuados en los
ratones, aunque presentan todavia alguna patogenicidad residual cuando se
administra a esta dosis elevada. La inmunizacién oral con el mutante produce

inmunidad protectora contra la infeccion por una dosis alta de la correspondiente cepa
natural patégena.



10

15

20

25

30

1

Ejemplo 3: mutantes de flagelina de S. Enteritidis v S. Typhimurium

- 20 -

Se prob6 a continuacién si una modificacién adicional (una mas) del gen de
movilidad (por ejemplo un gen de flagelina) podria reducir mas la patogenicidad
residual que queda en mutantes individuales como SM20 que lleva una mutacion por
eliminacion en el gen guaB.

Se Utilizaron en experimentos preliminares cepas de S. Enteritidis que
contienen Gnicamente un gen que codifica la flagelina, fliC. Se construyeron mutantes
dobles en los que los genes guaB y fliC de S. Enteritidis estaban inactivados. Para S.
Typhimurium, se construyeron mutantes dobles (AguaBAfliC; AguaBAfliBA) y triples
(AguaBAflICAfBA).-

Construccion de mutantes AfliC (SM24, SM30)

Utilizando la PCR la combinacion del cebador FIiCP1-FIICP2 en el plasmido
pKD3 (catFRT) o pKD4 (kanFRT) de la plantilla se amplia el fragmento recombinante
que contiene el gen con resistencia a antibiéticos junto con las secuencias FRT y las
secuencias P1y P2 de cebado y prolongaciones homodlogas para los 50 nucleétidos
iniciales (1-50) y los 50 terminales (1468-1518) de la secuencia de codificacion fiC. En
esta zona,v 1491596 de S. Typhimurium y 76Sa88 de S. Enteritidis presentan
respectivamente una identidad de secuencia del 100% y 98% con los cebadores. El
cebador FIiCP1 contiene una G adicional en la posicion 37 en comparacién con la
SEC. ID. n% 22. Por consiguiente, el alelo mutante AfliC codifica un péptido de 16
aminoacidos, del que los primeros 12 aminoacidos corresponden al terminal amino de
FIiC. Un segmento interno de 1416 bp (51-1467) de la secuencia de codificacion fliC
(1-1518) sera sustituido.

El prbducto resultante de la PCR (1 pg) se electropor6 a 1491S96 de S.
Typhimurium (pKD486) y 76Sa88 de S. Enteritidis (pKD46‘), previamente producido con
arabinosa al 0,2%, que codifica el sistema de lambda recombinasa.

Los mutantes de la sustitucion del candidato resistente a antibioticos fueron
confirmados por PCR, utilizando los cebadores FliC1 y FliC2 y ADN completo de las
cepas mutantes y la cepa natural. Se llevé a cabo analisis de restriccién para distinguir

entre los fragmentos de PCR con aproximadamente el mismo tamario. Para la
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restriccion del fragmento de PCR de S. Typhimurium natural ampliado con FliC1-FliC2,
se utilizé la enzima EcoRV. Se obtuvieron dos fragmentos (de 470 bp y 1021 bp). El
fragmento ampliado para el mutante de la sustitucion de fliC no contiene una
secuencia de restriccion. En el caso de S. Enteritidis se utilizé |a enzima Apol. Esta
enzima corta el fragmento fliC natural de S. Enteritidis en 2 piezas (de 345 bp y 1147
bp). El fragmento obtenido para el mutante por sustitucién fliC no contiene una
secuencia de restriccion Apol.

Se probé la movilidad de los mutantes en el medio LB (Miller, 1992, A short

course in bacterial genetics, a laboratory manual and handbook for Escherichia colf

~and related bacteria. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, Nueva

York) con agar-agar al 0,4%. S. Typhimurium natural y S. Enteritidis natural se
congregan en este medio. El mutante por sustitucion fliC de S. Typhimurium se
aglomeran, ya que el gen f|jB esta todavia presente en el mutante. El mutante por
sustitucion fliC de S. Enteritidis no se aglomera més. Estos resultados fueron
confirmados por observacion al microscopio.

Las vcélulas electrocompetentes de diferentes mutantes se prepararon vy
transformaron por electroporacion con el plasmido pCP20 (producido a partir de x3730
de S. Typhimurium, R. Curtiss, Iil, S.M. Kelly, P.A. Gulig, C.R. Gentry-Weeks and J. E.
Galan. A virulent Salmonella expressing virulence antigens from other pathogens for

use as orally-administered vaccines. En: J. Roth, Editor, Virulence Mechanisms,

American Society for Microbiology, Washington DC (1 988), pag. 311) para eliminar el

gen con resistencia a antibioticos. Se incubaron transformantes a 43°C. Esto eliminara
el plasmido pCP20 sensible a Ia temperatura y deberia eliminar el gen con resistencia
a antibidticos. Se confirmé la pérdida del gen con resistencia a antibidticos en los
mutantes Af/)'C.’.'catFRT de S. Typhimuriumy S. Enteritidis.

Los mutantes por eliminacion, que se originan a partir de los mutantes por
sustitucion del resistente al cloranfenicol, se confirmaron por PCR utilizando Ia
combinacioén de cebador FIiC1/FIiC2. Tanto para AfliC de S. Typh/mur/um y AfliC de S.
Enteritidis se ampli6 un fragmento de 185 bp.

La eliminacion se confirmo por secuenciado de los fragmentos ampliados
utilizando el cebador FIliC3.

Los mutantes obtenidos se probaron en medio LB que contenia agar-agar

0,4%: S. Typhimurium natural y S. Enteritidis natural congregados en este medio,
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asimismo AfliC de S. Typhimurium se aglomera (el gen flagelado fljB esta todavia

_922.

presente). Como cabia esperar no se aglomero AfliC de S. Enteritidis.
Construccion de mutantes de AfljBA (Shi48)

S. Typhimurium contiene un segundo gen de flagelina, fljB. Este gen se
expresa junto con fljA, -que codifica el represor de fliC. En el presente caso, se
eliminaron tanto fli/A como fjB. fljB tiene 1520 bp de longitud y codifica la proteina
flagelina. fljA tiene 539 bp de longitud y codifica el represor de f/iC. Longitud total del
fragmento que se eliminé (fliBA): 2.127 bp.

Se disefiaron cebadores que presentan homologia de 51 nucledtidos con las
secuencias del gen fljBA y homologia con las secuencias del plasmido de Ia plantilla,
que flanquean el gen con resistencia a antibioticos y las secuencias FRT. El cebador
FIIBAP1 presenta homologia con la secuencia que parte del codoén de iniciacion de fjB
hasta 51 bp corriente abajo (1-51) y el cebador FliBAP2 presenta homologia con la
secuencia de iniciacion del codén de terminacion de fljA hasta 51 bp corriente arriba
(2076-2127). Los cebadores FliBAP1 y FIIBAP2 presentan homologia en sus extremos
3’ con las secuencias de cebado P1 y P2 en el plasmido de la plantilla que flanquea el
gen con resistencia con las secuencias FRT.

La PCR que utiliza los cebadores FljBAP1 y FIIBAP2 (secuencias en la tabla 1)
y el ADN pKD3 de la plantilla (catFRT) o pKD4 (kanFRT) ampliaron los fragmentos de
longitud deseada. |

Se electroporé 1 ug del producto de PCR para S. Typhimurium, transformado
con pKD46 o pKD20. Se confirmaron por PCR los transformantes resistentes a
kanamicina y cloranfenicol seleccionados.

Se probaron los mutantes en medio LB que contenia agar-agar al 0,4%. S.
Typhimurium, AfliBA::kanFRT de S. Typhimurium y AfliBA.catFRT de S. Typhimurium
congregado (f/iC esta todavia presente). La movilidad de estas cepas se confirmd por
observacion al microscopio.

Las ceélulas electrocompetentes de diferentes mutantes se prepararon y
transformaron por electroporacion con el plasmido pCP20 (producido a partir de x3730
mutante de restriccion de LT2 de S. Typhimurium) para eliminar el gen con resistencia

a antibidticos. Después de 2 horas de incubacion a 28°C se coloco el cultivo en placas
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en medio LB con carbenicilina. Tras la incubacion de los transformantes a 43°C en LB
se probaron en la perdida de plasmido y del gen con resistencia a antibidticos. Se
confirmaron las mutaciones por eliminacion mediante la PROCARIOTIC y el
secuenciado del fragmento.

La PCR que utiliza la combinacion de cebadores FIIBAG/FIjBA5 (secuencia en
la tabla 1) amplié un fragmento de 2112 bp para S. Typhimurium natural y un
fragmento de 185 bp para el mutante SM48 de AfjBA de S. Typhimurium.

Se confirmo la eliminacion en el mutante SM48 por secuenciado utilizando el

cebador FljBA6 en el fragmento por PCR obtenido utilizando los cebadores FliBAG-
FIJBAS (Figura 7).

Construccion del mutante doble 1491596 AfljBAAfIIC de S. Typhimurium (SM23)

Se utilizo la cepa AfljBA::kanFRT (pKD46) de S. Typhimurium para construir él ‘
mutante doble. Se prepararon células electrocompetentes a una temperatura de 28°C
(plasmido pKD46 sensible a la temperatura). Las células electrocompetentes se
electroporaron con el fragmento fliC recombinante, en el que el gen f/iC esta sustituido
por el gen con resistencia al cloranfenicol (vease los ejemplos al principio). Para
identificar y confirmar los mutantes experimentales se siguié el procedimiento utilizado
en la construccion del mutante fiiC. Genotipo deseado: AfjBA::kanFRT AfiC::catFRT
de S. Typhimurium. Para eliminar el gen con resistencia al antibiotico se siguio el
protocolo descrito anteriormente. Se confirmaron por PCR las eliminaciones en AfljBA
AfliC (SM23) de S. Typhimurium. _

El mutante doble AfjBA AfliC de S. Typhimurium (SM23) cabe esperar que no

sea movil en el medio LB con agar-agar al 0,4%. La inmovilidad de la cepa se confirmé
por observacion al microscopio.

Combinacidn de las mutaciones auxétrofas y flageladas

Se utilizé la transduccién de P22 (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 combinar las mutaciones. Los lisados de

P22 de los mutantes por sustitucion se utilizaron para construir los mutantes por
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eliminacion combinados. Se confirmé la transduccion por PCR (se utilizaron el mismo
protocolo y cebadores que en las confirmaciones anteriores). Para la eliminacion de
los genes con resistencia al antibidtico se utilizé el protocolo descrito anteriormente
que utiliza el plasmido cooperador pCP20. Se confirmaron las eliminaciones por PCR.
Los mutantes construidos de esta manera son: AfiC AguaB de S. Typhimurium
(SM32), AfliBA AguaB de S. Typhimurium (SM35), AfliC Afl[BA AguaB de S.
Typhimurium (SM27) y AfliC AguaB de S. Enteritidis (SM21).

Construccion de mutantes iségenos por eliminacion

Para excluir la posibilidad de que mutaciones desconocidas adicionales (que
pueden tener efecto sobre la atenuacion de las cepas) estén presentes en las cepas
de vacuna experimentales, dedicadas a la utilizacion del método descrito por Datsenko
y Wanner (2000) para la construccién de los mutantes por eliminacion, se
construyeron mutantes iségenos por eliminacion. Las mutaciones se transdujeron al
fondo natural, por medio de transduccion del fago P22 (Davis, R.W., Botstein D. y
Roth, J.R. (1980) en Advanced Bacterial Genetics, A manua/v for genetic engineering.
Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y. ). Se utilizaron mutantes por
sustitucion resistentes al antibiotico como cepa donante. Para la eliminacién de los
genes con resistenc}a al antibidtico y confirmacién de las deleciones, se utilizaron los
mismos protocolos que en los experimentos anteriores.

Mutantes construidos: AguaB de S. Enteritidis (SM69, con el numero de
depdsito LMG P-21641); AfliC de S. Enteritidis (SM71); AguaB de S. Typhimurium
(SM86, con el numero de deposito LMG P-21646); AfliC de S. Typhimurium (SM91);
AfljBA de S. Typhimurium (SM90), AguaB AfliC de S. Enteritidis (SM73, con el nimero
de deposito LMG P-21642); AguaB AfliC de S. Typhimurium (SM104); AguaB AfljBA
de S. Typhimurium (SM87); AfliBA AfliC de S. Typhimurium (SM83); AguaB AfljBA
AfliC de S. Typhimurium (SM89, con el nimero de depdsito LMG P-21643).
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Ejemplo 4: experimentos de virulencia y proteccion con las cepas de la vacuna

con S. Enteritidis

Efecto de la inactivacion del gen fliC sobre la virulencia de una cepa de la
vacuna de S. Enferitidis '

Para estudiar el efecto de la inactivacion del gen fliC sobre la inmunogenicidad
de la cepa de la vacuna con S. Enteritidis, se realizaron dos pruebas independientes
de virulencia y proteccion en ratones BALB/c hembra de 7 semanas de vida tanto con
el mutante SM20 (AguaB) y SM 21 (AguaB AfliC) (Tablas 4 y 5).

Para el ensayo de virulencia, se infectaron los ratones por via oral con una
dosis de aproximadamente 108 CFU, lo que corresponde a aproximadamente 10°
veces el LDs, de la cepa natural (Pattery et al., 1999, Molecular Microbiology 33:791-
805). Se observaron los ratones durante 21 dias. Todos los ratones inoculados con Ia
cepa 76Sa88 de S. Enteritidis natural murieron en 9 dias después de la infeccion,
mientras que los ratones de referencia no infeétados permanecieron sanos durante el
periodo de observacion de 21 dias. El primer ratén del experimento infectado con el
mutante SM20 AguaB de S. Enteritidis presentaba sintomas tipicos de la enfermedad
(actividad reducida, pelo desordenado y dorso curvado) y uno de cada diez murieron.
En el segundo experimento no se observaron sintomas de la enfermedad con SM20.
El mutante SM21 de AguaB AfiiC de S. Enteritidis fué asintomatico en ambos
experimentos.

Eficacia de los mutantes SM20 y SM21 para proporcionar proteccién: pruebas de
proteccion

La eficacia de los mutantes SM20 y SM21 para proporcionar proteccion se
probo tres semanas después de la inmunizacion inicial mediante prueba de
provocacion oral con aproximadamen_te 10° LDy, de la cepa 765a88 de S. Enteritidis
natural (LDgo=10° CFU). Se observaron los ratones durante 21 dias. Todos los ratones
no inmunizados murieron después de la prueba de provocacion. En el segundo
experimento, muri6 uno de cada tres ratones vacunados con SM20. Todos los demas

ratones vacunados sobrevivieron a la prueba de provocacién sin sintomas de
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enfermedad observables. Estos datos demuestran que ambos mutantes estan
atenuados y proporcionan proteccién contra la prueba de provocacion con la cepa
natural correspondiente.

Para determinar qué mutaciones desconocidas no adicionales estaban
presentes, que podrian contribuir a la atenuacion de las cepas de vacuna
experimentales, se transfirieron las mutaciones que contenian los genes con
resistencia seleccionables a un fondo natural por transduccién de P22 (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, ).

Eficacia de la inactivacion del gen fliC sobre la virulencia de S. Enteritidis:

pruebas de virulencia y proteccion con cepas isogenas

Las pruebas de virulencia y proteccién en ratones BALB/c se repitieron con las
cepas SME9 iségenas (AguaB), SM71 (AfliC) 'y SM73 (AguaB AfliC) tras la
confirmacion por PCR y caracterizacion fenotipica como se describié al principio. En
este ensayo de virulencia, se incluyé un mutante de Af/iC,v para estudiar el efecto de |a
inactivacion del gen flic sobre la virulencia de S. Enteritidis. Similares condiciones a las
descritas anteriormente se utilizaron para los experimentos de virulencia y prueba de
provocacion. Los datos obtenidos para los transductantes SM69 y SM73 (Tablas 6 y7)
confirmaron las observaciones hechas en los experimentos iniciales.

La comparacién entre ambos mutantes por eliminacion guaB indica que el

doble mutante SM73 AguaB AfliC de S. Enteritidis estd mas atenuada y proporciona

mejor proteccién frente a la prueba de provocacion con grandes dosis de la cepa
natural que el mutante individual SM69 AguaB de S.' Enteritidis. El ensayo de
virulencia realizado con el mutante SM71 AfIiC de S. Enteritidis demostré que este

mutante permanecia virulento como cepa natural a las condiciones aplicadas.
Respuestas inmunolégicas y produccién de anticuerpos
Cuarenta y cuatro dias después de la inmunizacién inicial en el primer

experimento, se recogieron muestras de sangre de la arteria de la cola de los ratones.

Se determinaron los titulos de IgG del antilipopolisacarido (LPS) por medio del ensayo



10

15

20

25

30

-27-

inmunosorbente con enzima ligada (ELISA) utilizando LPS (Sigma) de S. Enteritidis
para recubrimiento. La comparacion entre los sueros de los ratones inmunizados con
SM20 y SM21 demostré que en ambos casos se produjeron respuestas de 1gG del
suero anti-LPS y que no se midieron diferencias significativas en el valor. La
inmunizacion oral con una segunda y tercera dosis, 66 y 95 dias después de Ia

inmunizacion inicial no aumenté las concentraciones de lgG anti-LPS en el suero
(datos no mostrados). '

Ejemplo 5: experimentos de virulencia Y proteccion con transductantes de S.

Typhimurium

Se realizaron experimentos de virulencia y proteccion con los transductantes en
ratones BALB/c hembra de 7 semanas de vida. Se inocularon por via oral a los ratones
aproximadamente 10° células. Se observaron los ratones diariamente durante un
periodo de 21 dias. Después de este periodo, los ratones se sometieron a la prueba de
provocacion con 10° células de la cadena patégena natural, y los ratones se
observaron durante un periodo de 21 dias.

En las Tablas 10 a 13 se apuntan los sintomas de Ia enfermedad vy la tasa de
supervivencia. Los mutantes flagelados individuales y dobles permanecieron muy
virulentos cuando se administré por via oral a todos los ratones muertos. Los ratones
inoculados con el mutante guaB presentaban sintomas leves de enfermedades (los
ratones habian luchado, solamente dos quedaban vivos). Los mutantes AguaB AfljBA,
AguaB AfliC y AguB AfliC AfBA combinados estaban muy atenuados. No se
observaron sintomas de enfermedad durante el periodo de 21 dias de observacion tras
la vacunacion. Estos mutantes perorcionaron buena proteccion después de la prueba
de provocacién con una dosis elevada de la cepa natural. Solamente pudo observarse
una actividad reducida de los ratones después de la prueba de provocacion.

Estos resultados también demuestran que las mutaciones flageladas no
afectan las capacidades inmundgenas de las cepas cuando se administran a ratones
BALB/c. Las mutaciones flageladas pueden ser Gtiles como marcador serolégico para
distinguir entre la cepa de la vacuna y la cepa natural. La combinacién de la mutacién

auxotrofa con la(s) mutacién o mutaciones flagelada(s) da los mejores resultados en lo



e e e s

10

15

20

25

30

-28-

que se refiere a la virulencia reducida de los mutantes en ratones y a la proteccién
frente a la correspondiente cepa natural. ,

La atenuacién de los mutantes por eliminacién triple AguaB AfliC AfljBA de S.
Typhimurium y los mutantes por eliminacion doble de S. Typhimurium, AguaB AfljBA y
AguaB AfliC, eran comparables.

Ejemplo 6: Evaluacion de la sequridad de las cepas de vacuna de 8. enteritidis

Evaluacion de seguridad del mutante SM69 en pollos de un dia de vida

inoculados por las vias intratraqueal y de alimentacion forzada por via oral

El objetivo de este estudio fue evaluar la seguridad de la 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 dé 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: SM69-1T, grupo 2: SM69-
OG, grupo 3: PBS-IT y Grupo 4: PBS-OG). Después de la inoculacion por siembra del
patron, las aves de los grupos 1y 2 se colocaron en un separador y las de los grupos
3y 4 en otro separador.

Los pollos de los grupos 1y 2 se inocularon con el patrén SM69 sembrado por
via intratraqueal (IT) o por via de aliment_acién forzada por via oral (0G),
respectivamente, con un valor existente de 1,3 x 10® cfu/0,2 ml por ave. A los pollos en
los grupos 3 y 4 se les administraron 0,2 ml de PBS (solucidn salina tamponada con
fosfato) por ave por via intratraqueal o alimentacién forzada por via oral,
respectivamente.

Después de la inoculacién 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 murid 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 (a 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 murio al 5° dia después de la inoculacion. No murié ningun ave
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en los grupos tratados con PBS ya sea por via intratraqueal o por alimentacién forzada
por via oral.

Este estudio indica que la cepa SM69 mutante de AguaB de S. Enteritidis no es
segura cuando se administra a razén de 1,3 x 108 cfu por ave con un dia de vida por

via intratraqueal o por alimentacion forzada por via oral.

Evaluacién de la seguridad de SM69 en pollos de 2 semanas de vida inoculados

por las vias intratraqueal y de alimentacién forzada por via oral

Se evalud a continuacion la seguridad de la cepa SM69 mutante de AguaB de
S. Enteritidis en pollos SPF de 2 semanas de vida por las vias intratraqueal y de
alimentacion forzada por via oral. Se utilizé Ia mortalidad como criterio principal y el
peso corporal como criterio secundario para la determinacion de Ia 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: SM6B9-IT, SM69-0OG, 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. Typhimurium
(Poulvac® ST) por via intratraqueal; y cinco aves del grupo 4 se inocularon con PBS
por via intratraqueal.

Los polios 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 2,3 x 10° cfu/0,2 mi por ave. A los polios del grupo 3 se les administré 2,2 x 108
cfu/0,2 ml por ave de Poulvac® ST por via intratraqueal. Los pollos del grupo 4 se
administraron por via intratraqueal con 0,2 mi de PBS por ave.

Tras la inoculacion, las aves de los grupos 1y 2 del tratamiento se colocaron
en un separador y las de los grupos 3y 4 en otro separador. v

Tras las inoculaciones, se observo la mortalidad cada dia hasta 21 dias
después de la inoculacion. Se registré 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 observacién de 21 dias, un ave del grupo de tratamiento

intratraqueal SM69 (grupo 1) murio por un saco vitelino infectado. No se asocid
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ninguna mortalidad con la inoculacion de SM69, lo que indica que la cepa SM69 es
segura en el valor probado, 2,3 x 10® cfu por ave por las vias intratraqueal y de
alimentacion forzada por via oral. Como cabia esperar, no se observo ninguna muerte
ya sea en las aves tratadas con Poulvac® ST al valor de 2,2 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 fij6 a una p <0,05. El estudio se considersé 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 administré6 SM69 por inoculacion intratraqueal o de alimentacion forzada por
via oral, Poulvac® ST o PBS (Tabla 9). 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 cuatro grupos de tratamiento.

Puede sacarse en conclusion que SM69 es segura cuando se administra a un
valor probado de 2,3 x 10° cfu por ave a las 2 semanas de vida, ya sea por via de

inoculacién intratraqueal o por alimentacion forzada por via oral.

Evaluacion de la seguridad de SM73 en pollos de 1 dia de vida inoculados por

las vias intratraqueal y de alimentacion forzada por via oral

Se evalu6 la seguridad de la cepa SM73 mutante por eliminacion de S.
Enteritidis (AguaB AflicC) en pollos SPF por las vias intratraqueal y de alimentacion
forzada por via oral. Se utilizé la mortalidad como criterio principal y el peso corporal
como criterio secundario para la determinacion de la seguridad. '

Todas las aves a las 2 semanas de vida se agruparon por las patas y se
asignaron al azar a uno de los cuatro grupos de tratamiento incluidos en este estudio
(Grupo 1: SM73-IT, grupo 2: SM73-0OG, grupo 3: Poulvac ST-IT y grpo 4: PBS-IT).

Diez aves del grupo 1 se inocularon con SM73 por via intratraqueal; diez aves del
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grupo 2 se inocularon con SM73 por alimentacion forzada por via oral; diez aves del
grupo 3 se inocularon con una vacuna con AroA de S. Typhimurium (Poulvac® ST) por
via intratraqueal; y cinco aves del grupo 4 se inocularon con PBS por via intratraqueal.
Se utilizaron un total de 4 separadores (uno para cada grupo) en el que los pollos se
alojaron durante el estudio.

Se inocularon los polios de un dia de vida. Los pollos en los grupos 1y 2 se
inocularon con el patron SM73 sembrado por via intratraqueal o alimentacion forzada
por via oral, respectivamente, con un valor real de 2,5 x 107 cfu/0,2 ml por ave. A los
pollos del grupo 3 se les administré Poulvac® ST por via intratraqueal con 2,1 x 107
CFU/0,2 ml por ave. Los pollos del grupo 4 se administraron por via intratraqueal con
0,2 mil dev PBS por ave.

Se observo la mortalidad y se registro también el peso corporal tal como se
describi6 anteriormente para SM69. Se utilizaron otra vez Poulvac® ST y PBS como
referencias del procedimiento intratraqueal.

Durante el periodo de observacion de 21 dias, no se registré ninguna
mortalidad para ningn ave en absoluto. No hubo ninguna diferencia en el peso
corporal final de las aves inoculadas con PBS-IT, Poulvac ST-IT y SM73-0OG. El peso
corporal medio de los grupos SM73-IT fue significativamente inferior en comparacion
con el grupo SM73-OG (p = 0,0009) pero esto es debido mas probablemente a un
error experimental. _

Del presente experimento puede concluirse que SM73 es seguro cuando se
administra al valor probado de 2,5 x 10’7 CFU por ave y un dia de edad por via
intratraqueal o alimentacién forzada por via oral.

Se ha realizado un deposito 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 Salmonelia Enteritidis
con el nimero de depésito LMG P-21641 (fecha de deposito: 9 de agosto de 2002);
SM73 de S. Enteritidis con el nimero de depdsito LMG P-21642 (fecha de deposito: 9
de agosto de 2002), SM86 de S. Typhimurium con el nimero de depdsito LMG P-
21646 (fecha de deposito: 28 de agosto de 2002) y S. Typhimurium con el nimero de
deposito LMG P-21643 (fecha de deposito: 9 de agosto de '2002) . Los depésitos se
han realizado en nombre del Prof. J-P. Hernalsteens, direccién anterior: Vrije

Universiteit Brussel, Laboratorium Genetische Virologie, Péardenstraat 65, B-1640
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Sint-Genesius-Rhode, direccion actual: Vrije Universiteit Brussel,
Genetische Virologie, Pleinlaan 2, B-1050 Bruselas, Bélgica.

Onderzoeksgroep
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REIVINDICACIONES

1. Cepa mutante atenuada de una bacteria que infecta especies veterinarias,
en la que dicho mutante contiene por lo menos una primera modificacion genética y
por lo menos una segunda modificacion genética, dicha primera modificacién en uno o
mas genes con movilidad, y dicha segunda modificacién en uno o mas genes

implicados en la supervivencia o proliferacién de la bacteria en el hospedador.

2. Cepa mutante segun cualquiera de las reivindicaciones anteriores, en la

que la especie veterinaria es un ave de corral.

3. Cepa mutante segun cualquiera de las reivindicaciones anteriores, que es
una cepa de Salmonella entérica o de Escherichia coli.

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

que el gen con movilidad es un gen que codifica la flagelina.

5. Cepa mutante segin la reivindicacion 4, con una mutacién en los genes
fliC y/o fljB o fliBA.

6. Cepa mutante segun la reivindicacion 4 6 5, que es incapaz de

aglomerarse en el medio LB que contiene agar-agar al 0,4%.

7. Cepa mutante segln cualquiera de las reivindicaciones anteriores, en la
que el gen implicado en la supervivencia es un gen constitutivo o un gen con
virulencia.

8. Cepa mutante segun la reivindicacion 7, en la que el gen constitutivo que
esta inactivado es el gen guaB.
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9. Cepa mutante segln la reivindicacion 8, en la que fa cepa mutante

contiene una mutacion por eliminacion que altera la funcion del gen guaB.

10. Mutante segtin la reivindicacion 8 ¢ 9, gue es incapaz de formar de nuevo

nucledtidos de guanina.

11. Cepa mutante segin cualquiera de las reivindicaciones anteriores, en la

que dicha cepa mutante codifica y expresa un xenoantigeno.

12. Cepa mutante segun cualquiera de las reivindicaciones anteriores, que es
una cepa atenuada de S. Enteritidis o de S. Typhimurium.

13. Cepa mutante segun cualquiera de las reivindicaciones anteriores, en la
que las modificaciones genéticas se introducen en la cepa progenitora 76Sa88 tipo 4
del fago S. Enteritidis. '

14. Cepa mutante segun la reivindicacion 13, que es la cepa SM73 atenuada
de S. Enteritidis con el nimero de depdsito LMG P-21642.

15. Cepa mutante segin cualquiera de las reivindicaciones 1 a 12, en la que
las modificaciones genéticas se introducen en una cepa progenitora 1491596 de S.

Typhimurium.

16. Cepa mutante segun la reivindicacion 15, que es la cepa SM89 atenuada
de S. Typhimurium con el nimero de deposito LMG P-21643.

17. Mutante segun cualquiera de las reivindicaciones anteriores, que contiene

una modificacion genética en el gen guaB y una modificacion genética en el gen fliC.

18. Mutante segun cualquiera de las reivindicaciones anteriores, que contiene
una modificacion genética en el gen guaB y una modificacion genética en los genes
fliBA.
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19. Mutante segun cualquiera de las reivindicaciones anteriores, que contiene
una modificacion genética en el gen guaB, una modificacion genetica en el gen fliC y

una modificacion genética en los genes f{jBA.

20. Cepa mutante segln cualquiera de las reivindicaciones anteriores, en la
que la modificacion se selecciona de entre el grupo constituido por una insercién, una

eliminacion y/o una sustitucion de uno o mas nucleétidos en dichos genes.

21. Vacuna para inmunizar una especie veterinaria contra una infeccion
bacteriana, comprendiendo dicha vacuna: una cantidad farmacéuticamente eficaz o -
inmunizadora de una cepa mutante atenuada segun cualquiera de las reivindicaciones

anteriores; y un vehiculo o diluyente farmacéuticamente aceptable.

22. Vacuna segun la reivindicacion 21, en la que dicha cepa mutante codifica y
expresa un xenoantigeno.

23. Vacuna segun la reivindicacion 21 6 22, en la que dicha cepa mutante

comprende un plasmido, que codifica y expresa, en una célula eucaridtica, un gen
extrano.

24. Procedimiento de inmunizacién de una especie veterinaria contra una
infeccion bacteriana, comprendiendo dicho procedimiento la etapa siguiente:

- administrar a una especie veterinaria que lo necesita un agente inmunizador
de una cepa mutante segun cualquiera de las reivindicaciones 1 a 20 y/o una vacuna
segun cualquiera de las reivindicaciones 21 a 23.

- 25. Procedimiento segun la reivindicacion 24, en el que la especie veterinaria
son aves de corral.

26. Procedimiento segin cualquiera de las reivindicaciones 24 & 25, en el que
la cepa mutante es una cepa atenuada de S. enterica o de E. coli.
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27. Procedimiento segun cualquiera de las reivindicaciones 24 a 26, en el que

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

28. Utilizacion de una cepa mutante segun cualquiera de las reivindicaciones 1
a 20 destinada a la preparacion de una vacuna destinada a la prevencion y/o al

tratamiento de infecciones en especies veterinarias, preferentemente las aves de
corral.

29. Procedimiento para una diferenciacién serolégica entre los animales
vacunados y los animales infectados por una cepa natural, en el que los animales
vacunados han sido inmunizados con una cepa mutante en la que un gen de flagelina

esta inactivado, comprendiendo dicho procedimiento las etapas siguientes:

- ensayar en animales la presencia de anticuerpos construidos contra la

)

flagelina,
- diferenciar los animales infectados de los animales vacunados basandose en

la presencia o ausencia de dichos anticuerpos.

30. Procedimiento segun la reivindicacion 29, en el que dichos anticuerpos son
generados por un animal infectado por una cepa natural, no obstante no por un animal
que ha sido vacunado con una cepa mutante en la que el gen de flagelina esta

inactivado, tal como un mutante segun cualquiera de las reivindicaciones 4 a 20.

31. Procedimiento segun cualquiera de las reivindicaciones 29 a 30, en el que
la presencia de dichos anticuerpos indica la presencia de cepas naturales y por lo
tanto de infeccion.,

32. Procedimiento segtn cualquiera de las reivindicaciones 29 a 31, en el que
los animales infectados por Sa/moneliae se distinguen de los animales que han sido
inmunizados con una vacuna con virus vivos atenuada segln cualquiera de las
reivindicaciones 21 a 23.
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33. Procedimiento segun cualquiera de las reivindicaciones 29 a 32, en el que
se analizan en los animales los anticuerpos construidos contra FliC.

34. Procedimiento segun cualquiera de las reivindicaciones 29 a 32, en el que

el animal es una especie veterinaria, preferentemente aves de corral, mas
preferentemente un pollo.
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CTGATCGAACAAGCCTTCGGCCTGCAGTTTGGCTTTTAGCTGCTCATATTTCTGCTGCAA'

CAAGCCTTCGCCCGCGGGCTGCATACTTTCGGCGATGATTTGATAATCGCCGCGCGGCTC
GTACAGCGTAATGTTGGCGCGTACCAGCACCTGCTGCCCGTGCTGCGGGCGGAACGTCAC
CCGGCGATTGCTGTTACGGAACATCGCACAGCGCACCTGAGCGGTATCGTCTTTGAGCGT
AAAGTACCAGTGGCCCGACGCAGGCTGCGTGAAATTAGAAATCTCGCCGCTGATCCATAC
CTGTCCCATCTCCTGTTCTAACAGCAGACGAACCGTCTGGTTAAGGCGGCTTACGGTAAA
AATTGAGGAAGTﬁﬁGAGAGGATAACATGTGAGCGGGATCAAATTCTAAATCAGCAGGTTA
TTCAATCGATAGTAACCTGCTCACGGGGGATCGCAAGCACTATTTGCAAAAAAATGTAGA
TGCAACCGATTACGTTCTGTATAATGCCGCGGGAAE%TTTATTAACCTCCCAGGCGAGAT
ATTGCCCATGCTACGTATCGCTAAAGAAGCTCTGACGTTTGACGACGTCCTCCTTGTTCC
CGCTCACTCCACCGTTTTGCCGAATACTGCCGATCTCAGCACGCAGTTGACGAAAACTAT
TCGTCTGAATATTCCTATGCTTTCTGCGGCGATGGACACCGTGACGGAAGCGCGCCTGGC
AATTGCCCTGGCCCAGGAAGGCGGCATTGGTTTTATCCACAAAAACATGTCTATTGAGCG
CCAGGCGGAAGAAGTTCGCCGCGTGAAGAAACACGAGTCCGGCGTAGTGACCGACCCGCA
GACCGTCCTGCCAACCACCACGTTGCATGAAGTGAAAGCCCTGACCGAGCGTAACGGTTT
TGCGGGCTATCCGGTGGTGACTGAAGATAACGAGCTGGTGGGTATCATCACCGGTCGTGA
CGTGCGTTTTGTGACTGACCTGAACCAGCCGGTGAGTGTCTACATGACACCGAAAGAGCG
TCTGGTGACCGTTCGTGAAGGCGAAGCCCGTGAAGTCGTGCTGGCAAAAATGCACGAAAA
ACGCGTAGAAAAAGCGCTGGTCGTTGATGATAACTTCCATCTGCTTGGCATGATTACCGT
AAAAGATTTCCAGAAAGCGGAACGTAAACCAAACTCCTGTAAAGATGAGCAGGGCCGTTT
ACGTGTCGGCGCGGCGGTCGGCGCAGGCGCGGGCAACGAAGAGCGCGTTGACGCGCTGGT
GGCGGCAGGCGTTGACGTACTGCTGATCGACTCCTCTCACGGTCACTCTGAAGGCGTGTT
GCAACGTATCCGTGAGACGCGTGCTAAATATCCTGACCTGCAAATCATCGGCGGGAACGT
TGCGACGGGCGCAGGCGCTCGCGCACTGGCGGAAGCCGGTTGCAACGCGGTGAAAGTGGG
TATCGGCCCGGGTTCCATCTGTACGACTCGTATCGGGACTGGTGTGGGCGTTCCGCAGAT
CACCGCTGTTTCTGACGCGGTGGAAGCGCTGGAAGGCACCGGGATTCCGGTTATCGCTGA
CGGCGGTATCCGTTTCTCCGNNNACATCGCCAAAGCCATCGCCGCAGGCGCGAGCGCGGT
AATGGTGGGTTCTATGCTGGCCGGTACCGAAGAATCNCCGGGCGAAATCGAACTCTACCA
GGGCCGTTCTTACAAATCTTATCGCGGTATGGGTTCTCTGGGCGCGATGTCCAAAGGTTC
CTCCGACCGTTACTTCCAGAGCGACAACGCCGCCGACAAACTGGTGCCGGAAGGTATCGA
AGGCCGCGTAGCCTATAAAGGTCGCCTGAAAGAGATCATTCACCAGCAGATGGGCGGCCT
GCGCTCCTGTATGGGGCTGACCGGTTGTGCTACCATCGACGAACTGCGTACTAAAGCGGA
GTTTGTGCGTATCAGCGGTGCGGGTATCCAGGAAAGCCACGTTCACGACGTGACCATCAC
CAAAGAGTCCCCGAACTACCGTCTGGGCTCCTGATTTTCTTCGCCCGACCTTCGCGTCGG
GCGATTTATTTAATCTGTTTCACTTGCCTCGGAATAAGCGTCAATGACGGAAAACATTCA
TAAGCATCGCATCCTCATTCTGGACTTCGGTTCTCAGTACACTCAACTGGTTGCGCGCCG
CGTGCGTGAGCTGGGTGTTTACTGTGAACTGTGGGCGTGGGATGTGACAGAAGCACAAAT
TCGTGACTTCAACCCAAGCGGCATTATTCTTTCCGGCGGCCCGGAAAGCACCACCGAAGA
AAACAGCCCGCGCGCGCCGCAGTATGTCTTTGAAGCAGGCGTGCCGGTATTTGGCGTTTG
CTATGGTATGCAGACCATGGCGAEGCAGCTTGGCGGTCATGTAGAAGGTTCTAATGAGCG
TGAATTTGGTTAiGCGCAGGTCGAAGTGTTGACCGACAGCGCGCTGGTTCGCGGTATTGA
AGATTCCCTGACCGCAGACGGCAAACCGCTGCTGGACGTGTGGATGAGCCACGGCGATAA
AGTGACGGCGATTCCGTCCGACTTCGTGACCGTCGCCAGCACCGAGAGCTGCCCGTTCGC
CATTATGGCCAACGAAGAAAAACGCTTCTACGGCGTACAGTTCCACCCGGAAGTGACTCA
CACCCGCCAGGGTATGCGCATGCTGGAGCGTTTTGTACGCGATATCTGCCAGTGTGAAGC
GTTGTGGACGCCGGCGAAGATCATCGATGACGCCGTGGCGCGCATTCGCGAGCAGGTAGG
CGACGATAAAGTGATCCTCGGTCTCTCCGGCGGCGTGGATTCTTCCGTCACCGCCATGCT
GCTGCACCGCGCGATCGGTAAAAATCTGACCTGTGTTTTCGTCGACAACGGCCTGTTGCG
COTGAACGAAGCCGAGCAGGTGA -2903 (SEC. ID NO: 19)
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GGCTGCGATTGGCGAGGTAGTEGTCCATCGCCATGCCCAGACGCTGCTGGCGGANCTGGA

__gquaB6 >
TCTGACGCAACAACTCCTGCTGGTTﬁCGGCTGACAATTTCTGCCGCTGCTGATGGCGTAG
CCCGCGCAGGTCEECEACAARATCAGCTATCGTGACGTCOGTTTCETGACCGACAGCECT
GACCACCGGAATGCGGCTGGCAAAAATCGCCCGCGCCACGCGTTCGTCGTTAAAACTCCA
CAAATCTTCCAGCGAACCGCCGCCGCGCCCGACGATCAGTACATCACATTCGCCGCGCGC
GTTCGCCAGTTCGATAGCACGAACGATCTGCCCCGGCGCGTCGTCGCCCTGGACTGCGGT
TGGATAGATAATAACGGGCAGGGATGGGTCACGACGCTTTAGCACGTGGAGAATATCGTG
CAGCGCCGCGCCGGTTTTCGAAGTGATCACCCCAACGCAGTGGGCCGGGGAGGGCAACGG
CTGTTTATGCTGCTGATCGAACAAGCCTTCGGCCTGCAGTTTGGCTTTTAGCTGCTCATA
TTTCTGCTGCAACAAGCCTTCGCCCGCGGGCTGCATACTTTCGGCGATGATTTGATAATC
GCCGCGCGGCTCGTACAGCGTAATGTTGGCGCGTACCAGCACCTGCTGCCCGTGCTGCGG
GCGGAACGTCACCCGGCGATTGCTGTTACGGAACATCGCACAGCGCACCTGAGCGGTATC
GTCTTTGAGCGTAAAGTACCAGTGGCCCGACGCAGGCTGCGTGAAATTAGAAATCTCGCC
GCTGATCCATACCTGTCCCATCTCCTGTTCTAACAGCAGACGAACCGTCTGGTTAAGGCG

guaBlo N
GCTTACGGTAAAAATTGAGGAAGTTTGAGAGGATiiCATGTGAGCGGGATCAAATTCTAA
ATCAGCAGGTTATTCAATCGATAGTAACCTGCTCACGGGGGATCGCAAGCACTATTTGCA
AAAAAATGTAGATGCAACCGATTACGTTCTGTATAATGCCGCGGCAATATTTATTAACCT

< guak4 :
CCCAGGTGAGATATTGCCCATGCTACGTATCGC}AAAGAAGCTCTGACGTTTGACGCCCG
guans »
GGATCACCAAAGAGTCCCCGAACTA&CGTCTGGGCTCCTGATTTTCTTCGCCCGACCTTC
GCGTCGGGCGATTTATTTAATCTGTTTCACTTGCCTCGGAATAAGCGTCAATGACGGAAA
ACATTCATAAGCATCGCATCCTCATTCTGGACTTCGGTTCTCAG?ACACTCAACTGGTTG
CGCGCCGCGTGCGTGAGCTGGGTGTTTACTGTGAACTGTGGGCGTGGGATGTGACAGAAG
CACAAATTCGTGACTTCAACCCAAGCGGCATTATTCTTTCCGGCGGCCCGGAAAGCACCA
CCGAAGAAAACAGCCCGCGCGCGCCGCAGTATGTCTTTGAAGCAGGCGTGCCGGTATTTG
GCGTTTGCTATGGTATGCAGACCATGGCGATGCAGCTTGGCGGTCATGTAGAAGGTTCTA
ATGAGCGTGAATTTGGTTATGCGCAGGTCGAAGTGTTGACCGACAGCGCGCTGGTTCGCG
GTATTGAAGATTCCCTGACCGCAGACGGCAAACCGCTGCTGGACGTGTGGATGAGCCACG
GCGATAAAGTGACGGCGATTCCGTCCGACTTCGTGACCGTCGCCAGCACCGAGAGCTGCC
CGTTCGCCATTATGGCCAACGAAGAAAAACGCTTCTACGGCGTACAGTTCCACCCGGAAG
TGACTCACACCCGCCAGGGTATGCGCATGCTGGAGCGTTTTGTACGCGATATCTGCCAGT
GTGAAGCGTTGTGGACGCCGGCGAAGATCATCGATGACGCCGTGGCGCGCATTCGCGAGC

- quaB?

AGGTAGGCGACEATAAAGTGATCCTCGGTCTCTCCGGCGGCGTGGATTCTTCCGTCACCG

—

CCATGCTGCTGCACCACGCEATCEGTARAAATCTGACCTETGTT I TCGTCGACAACGECC
guaB2

TGTTGCECCTGAACG . (SE¢ ID NO: 20}

Fig. 3
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1 CATGTGTGAGCGGGATCAAATTCTAARTCAGCAGGTTATTCAATCGATAG
51 TAACCIGCTCACGGGGGATCGCAAGUCACTATTTGCAAAAAAAATGTAGAT
101 GCARCCGATTACGTTCTGTATAATGCCCEGCAATATTTATTAACCTCCCA
151 GGTGAGATATTCGCCATETACGTATCECTARAGARGCCCTGACGTTTGAC

Pl

201 GCCCGTETAGGCTGGAGCTGCTICGAAGTICCTATACT TTCTAGAGAATA

251 GGAACTCCGGAATAGGAACTAAGGA
301 ATCCCCEARCTACCGTCTGGGCTCTGATTTTCTTC

Fig. 4

APTTGCARAA AAATGTAGAT
TTARCCTCCC AGGTGAGATA
ACGACGTCCT CCTTGTTCCC
CGCAGTTGAC GAAARCTATT
TEACGGAAGC GCGLCTGECA
ARAACATAETC CATTGAGCGC
GCGTAGTGAC CGACCCGCAG
TGACCGAGCG TARCGGTTTT
GTATCATCAC CGGTCGTGAC
ACATGACGCC GRARGAGCGT
TGGCAABAAT GCACGAARAA
TGCTTGGCAT GATTACCGTA
AAGATGABCA GGGECCGTTTA
AGCGCETTGA COCGCTGEGTG
GTCATTCAGA AGGCGTGTTG
ARATCATCGG COGCAACGTC
GCAGCGCGET GAAAGTCGGT

1021 GCGTGGECGT TCCGCAGATC
1081 GTATTCCGGT TATCECTGAC
1141 CCGCAGGTGC AAGCGCGETA
1201 GCGAAATCQA ACTCTACCAG
1261 GTGCGATGTC CARAGGTTICC
1321 TGGTGCCGGA AGGTATCGAA
1381 ACCAGCAGAT GGGLGGCCTG
1441 ARCTGCGTAC TAAAGCGGAG
1501 TTCACGACGT GACCATCACC

Fig. S

22

GCATATTCATATGGGATCACCAAAG
GCCCGACCTTCGCG
(S8EC. ID NO:

21)

GCAACCGATT ACGITCTGTA TAATGCCGCG GUAATATITA

TTGCCCATGEC TACGTATCGC TAARGAAGCC CTGACGTITIG

GCTCACTICCA
CGTCTGAATA
ATTGCCCTRG
CAGGCGGAAG
ACCGTCCTGC
GCGGGCTATC
GTGCGTTITG
CTEGTGACCG
CGCGTAGARA
AAAGATTTCC
CGTGTCECCE
GCGGCAGGCE
CAACGTATCC
GCGEACAGBCE
ATTGGCCCAE
ACCECTGTTT
BGCEGTATCC
ATGGTGGGTT
GGCCGTTCTT
TCCBACCETT
GGTCGCGTAG
CGCTCCTGTA
TTTETCCGTA
AAAGAGTCCC

CCETTTTGCC
TTCCTATECT
CCCAGGAAGG
ARGTTCGCCG
CAMCCACCAC
CGGTGGTGAC
TGACTGACCT
TTCEGTGARGG
ARGCGCTGGET
AGABAGCGGA
CGGCEETCEE
TTGACGTACT
GTGAAACCCG
CAGGCGCTCE
GTTCCATCTG
CTGACGCAGT
GTTTCTCCGR
CCATGCTGEC
ACARATCTTA
ACTTCCAGAG
CCTRTARRGG
TGGGECTGAC
TCAGCGETGC
CGAACTACCG -

GAATACTGCC
TTCTGCGECG
CBGCATTGEGT
CGTGAAGAAA
GTTGCATGAA
TGAARGATAAC
GARCCAGCCG
CGAAGCCCGET
CGTTGATGAT
ACGTAAACCA
CGCAGGCECE
GCTGATCGAC

TGCTADATAT

CGCACTGGCG
TACCACTCGT
TGRAGCGCTG
CEACATAGCC
GGGTACGGAA
CCGCGGCATG
CGACAACGCC
TCGCCTGAAA
CGGTIGTGCT
GGGCATTCAG
TCTGEGCTCC

GATCTCAGCA
ATGGACACCE
TTTATCCACA
CACGAGTCCG
GTGARBGCCC
GAGCTGGETGG
GTTAGCGTTT
GAAGTCGETEC
ARCTTCCATC
AACTCCTGCA
GGCAACGRAG
TCCTCTCACG
CCTGACCTGC
GAAGCCGGETT
ATCGETGACTG
‘GAAGGTACCG
AMAGCGATTG
GAATCCCCGG
GECTCECTEE
GCTGACARAC
GAGATCATTC
ACCATCGACGE
GAAAGCCACG
TGA

(SEQ ID NO: 22)
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CTATGGCACAAGTCATTAATACAAACAGCCTGTCGCTGGTTGACCCAGAATAATGTGTAG
Pl —_

GCTGGAGCTGCTTCGAAGTTCCTATACTTICTAGAGAATAGGAAC

TTCGGAATAGGAACTAAGGAGGATATTCATATGTGGCGCAGGCGAACCAGGT
il P2 :

TCCGCAAAACGTCCTCTCTTTACTGGCGTYAATGCG

(SEC. ID NO: 23}

Fig. 6
Pl >
1 AGAATAACTGTGTAGGCTGEAGCTECTTCAAAGTTCCTATACTTTCTAGA

< P2
51 GAATAGGAACTTCGGAATAGGAAC'ZFAAGGAGGATAT’I’CATA’IGGTTATGT
101 TTGACTGGGTGAGCAGGATCACGTCITCGGACTACGCTGT
(8EC ID NO: 24)

Pig. 7
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS —~ BCCM COPIA
RECOGIDA- LGM
Pagina 1 del formulario BCCM/LMG/BP/4 02-132 Recibo en caso de un depésito original

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

Recibo en el caso de un depdésito original emitido segtin 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

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

L Identificacion del microorganismo:
I.1 Referencia de Ia identificacién proporcionada por el depositante:
SM69
1.2 Ninmero de acoeso proporcionado por la Autoridad internacional de depésito: -

LMG P-21641
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM
Pagina 2 del formulario BCCM/LMG/BP/4 (2-132 Recibo en caso de un depésito original

I1.

111

IV,

Descripcidn cientifica y/o designacion taxondmica propuesta
El microorganismo identificado con I est4 acompafiado por:

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

una descripcion cientifica

X una designacion taxondmica propuesta

Recepciodn y aceptacion

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

9 de agosto de 2002
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 persona(s) facultada(s) para representar la Autoridad internacional de depésito 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
Pégina 1 del formulario BCCM/LMG/BP/4 02-132 Declaracion de viabilidad

1L

111

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

Declaracién de viabilidad segin 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 declaracién de viabilidad:

Nombre: Prof. J.P. Hernalsteens

Direccion: Vrije Unversiteit Brussel
Laboratoriuin Genetische Virologie
Paardenstraat 65

B-1640 Sint-Genesius-Rode

Depositante:

I.1 Nombre: Prof. J.P. Hernalsteens

1.2 Direccién: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65

B-1640 Sint-Genesius-Rode

'Igentiﬂcacién del micoorganismo

L1 Niimero de acceso proporcionado por la Autoridad internacional de deposito
LMG P-21641
112 Fecha del depésito original (o en caso de haberse realizado un nuevo depésito o una

transferencia, la fecha relevante més reciente)
9 de agosto de 2002
Declaracion de viabilidad
La viabilidad del microorganismo identificada con el simbolo 1I fue comprobada el
9 de agosto de 2002
(Proporcionar la fecha, an los casos referidos en la Regla 10.2(a)(II) y (I1I), es necesario hacer

referencia a la comprobacién de viabilidad més reciente)

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

X | viable

x | Yauno 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

Iv. Condiciones bajo las cuales se ha llevado a cabo la comprobacién de viabilidad:

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

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

 K.L. Ledeganckstraat 35
B-500 Gent, Bélgica

Firma(s) de la 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: 3 de septiembre de 2002

Figura §
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM

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

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

Declaracién de viabilidad segin la Regla 10.2 por la Autoridad internacional de depésito
Autoridad BCCM/LMG identificada en la siguiente pagina

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

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

Direccibn: Vrije Unversitejt Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode

L Identificacién del microorganismo
1.1 Referencia de la identificacion proporcionada por el depositante:
SM73
1.2 Namero de acceso proporcionado por la Autoridad internacional de depdsito:
LMG P-21642
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM
Pagina 1 del formularjo BCCM/LMG/BP/4 02-133 Recibo en caso de un depo6sito original

IL Descripcion cientifica y/o designacién taxonémica propuesta
El microorganismo identificado con I esta acompafiado por:

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

X ey, .
una descripcién cientifica
X una designacion taxondmica propuesta
1. Recepcion y aceptacion

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

9 de agosto de 2002
1v. Autoridad internacional de depésito
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 persona(s) facultada(s) para representar la Autoridad internacional de depésito o
de funcionario () autorizado (s):
{firma ilegible)
Dr. D. Janssens, comisario IDA

Fecha: S de septiembre de 2002
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM
Pégina 1 del formulario BCCM/LMG/BP/4 02-133 Declaracion de viabilidad

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

Declaracién de viabilidad segiin la Regla {0.2 por la Autoridad internacional de depésito
Autoridad BCCM/LMG identificada en la signiente pagina

Formularig internacional BCCM/LMG/BP/9/ 02-133

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

Nombre: Prof. 1.P. Hemnalsteens
Direccidn: Vrije Unversiteit Brussel
Laboratorium Genetische Virclogie
Paardenstraat 65
B-1640 Sint-Genesius-Rode
I Depositante:
L1 Nombre: Prof. J.P. Hernalsteens
1.2 Direccién: Vrije Unversiteit Brussel
Laboratorium Genetische Virologic
Paardenstraat 65
B-1640 Sint-Genesius-Rode
1L Identificacion del microorganismo
1 Referencia de la identificacion proporcionada por la Autoridad internacional de
deposito:
LMG P-21642
1.2 Fecha del depésito original (0 en caso de haberse realizado un nuevo depdsito o una

transferencia, la fecha relevante més reciente)
9 de agosto de 2002
1. Declaracion de viabilidad
La viabilidad del microorganismo identificada con el simbolo If fue comprobada el
9 de agosto de 2002

(Proporcionar la fecha. En los casos referidos en la Regla 10.2(a)(II) y (I1), es necesario hacer
referencia a la comprobacién de viabilidad m4s reciente)

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

X viable

Ya no es viable

e
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA

RECOGIDA- LGM
Pégina 2 del formularic BCCM/LMG/BP/4 02-133 Declaracién 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 depésito
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 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 9
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM a
Pégina 1 del formulario BCCM/LMG/BP/4 02-134 Recibo en el caso de un depésito original

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

Recibo en el caso de un depdsito original emitido segiin la Regla 7.1 por la Autoridad
internacional de depdsito BCCM/LMG identificada en la parte inferior de la siguiente pagina

Formulario internacional BCCM/LMG/BP/9/ 02-134

Para: Nombre del depositante: Prof. J.P. Hemnalsteens

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

V. Identificaci6én del microorganismo:
I.1 Referencia de la identificacién proporcionada por el depositante:
SM89
12 Numero de acceso proporcionado por la Autoridad internacional de depdsito:

LMG P-21643
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM
Pagina 2 del formulario BCCM/LMG/BP/4 02-134 Recibo en caso de un depdsito original

1L

HI.

Descripcién cientifica y/o designacion taxonémica propuesta
El microorganismo identificado con I estd acompafiado por:

(arcar con una cruz el recuadro (s) adecuado):

X una descripcion cientifica

X una designacion taxon6mica propuesta

Recepcidn v aceptacion

La presente Autoridad Internacional acepta el microorganismo identificado con el simbolo 1
anterior, que fue recibido por la misma en (fecha del depésito original)

9 de agosto de 2002
Autoridad Internacional de deposito
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 persona(s) facultada(s) para representar la Autoridad internacional de depésito 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 02-134 Declaracion de viabilidad

Tratado de Budapest sobre e] Reconocimiento Internacional del Depdsito de Microorganismos
con fines del procedimiento en materia de patentes

Declaracion de viabilidad segiin la Regla 10.2 por la Autoridad internacional de depésito
Antoridad BCCM/LMG identificada en la siguiente pagina

Formulario internacional BCCM/LMG/BP/9/ 02-134

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

Nombre: Prof. I.P. Hernalsteens

Direccion: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65

B-1640 Sint-Genesius-Rode

I Depositante:
L1 Nombre: Prof. 1.P. Hemalsteens
L2 Direccion: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode
IL Identificacion del micoorganismo
L1 Niimero de acceso proporcionado por la Autoridad internacional de depésito
LMG P-21643
n.2 Fecha del dep6sito original (o en caso de haberse realizado un nuevo depésito o una

transferencia, la fecha relevante maés reciente)
9 de agosto de 2002
1. Declaracion de viabilidad
La viabilidad del microorganismo identificada con II fue comprobada el
9 de agosto de 2002

(Proporcionar la fecha. En los casos referidos en la Regla 10.2(a)(I1) y (III), es necesario hacer referencia
a la comprobacidén de viabilidad mas reciente)

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

X viable

X Yano es viable
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA
RECOGIDA- LGM :

Pagina 2 del formularic BCCM/LMG/BP/4 02-134 Declaracién 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 informacién y si los resultados de 1a comprobacién
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 persona(s) facultada(s) para representar Ja Autoridad internacional de depdsito o
de funcionario {s) autorizado(s):
(firma ilegible)

Dr. D. Janssens, comisario DA

Fecha: 5 de septiembre de 2002

Figura 10
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS — BCCM COPIA

RECOGIDA- LGM
Pégina 1 del formulario BCCM/LMG/BP/4 02-135 Recibo en caso de un depésito original

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

Recibo en el case de un depdsito original emitido segtin la Regla 7.1 por la Autoridad internacional de
depdsito BCCM/LMG identificada en la parte inferior de la siguiente pagina

Formulario Internacional BCCM/LMG/BP/4/02-135

Para: Nombre del depositante: Prof. J.P. Hemalsteens

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

L Identificacion del microorganismo:
L1 Referencia de la identificacion proporcionada por el depositante:
SM86
12 Numero de acceso proporcionado por la Autoridad internacional de depésito:

LMG P-21646
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM COPIA
RECOGIDA- LGM
Pégina 2 del formulario BCCM/LMG/BP/4 02-132 Recibo en caso de un depdsito original

IL

1L

Iv.

Descripcion cientifica y/o designacion taxondmica propuesta
El microorganismo identificado con I esta acompafiado por:

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

X una descripcién cientifica

una designacion taxondmica propuesta

Recepcion y aceptacién

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

8 de agosto de 2002
Autoridad internacional de depdsito
BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS (BCCM)
Laboratorium voor Microbiologie — Bacterienverzameling (LMG)
Universiteit Gent

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

Firma(s) de la persona(s) facultada(s) para representar la Autoridad internacional de depésito 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
Pégina 1 del formulario BCCM/LMG/BP/4 02-135 Declaracién de viabilidad

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

Declaracion de viabilidad segin la Regla 10.2 por la Autoridad internacional de depésito
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

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

I Depositante:
L1 Nombre: Prof. J.P. Hernalsteens
L2 Direccion: Vrije Unversiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode
IL. [dentificacién del microorganismo
II.1 Niimero de acceso proporcionado por la Autoridad internacional de depdsito
LMG P-21646
I.2 Fecha del deposito original (o en caso de haberse realizado un nuevo depdsito o una

transferencia, la fecha relevante mas reciente)
28 de agosto de 2002
Il Declaracién de viabilidad
La viabilidad del microorganismo identificada con II fue comprobada e}
28 de agosto de 2002

(Proporcionar la fecha. En los casos referidos en la Regla 10.2(a)(IT) y (III), es necesario hacer
referencia a la comprobacién de viabilidad més 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- L.GM
Pagina 2 del formulario BCCM/LMG/BP/4 02-135 Declaracion de viabilidad

S/

IV Condiciones bajo las cuales se ha llevado a cabo la comprobacién de viabilidad:

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

V. Autoridad internacional de depésito

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS (BCCM)
Laboratorium voor Micrebiologie — Bacterienverzameling (LMG)

Universiteit Gent

K.L. Ledeganckstraat 35

B-900 Gent, Béigica

* Firma(s) de la persona(s) facultada(s) para representar la Autoridad internacional de depdsito o
de funcionario (s) autorizado {(s):
(firma jlegible)
Dr. D. Janssens, comisario IDA

Fecha: 5 de septiembre de 2002




PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

To:

PRONOVEM-OFFICE VAN MALDEREN
Attn. Van Malderen, Joélle
Avenue Josse Goffin 158
B-1082 Brussels

BELGIQUE

(PCT Rule 44.1)

Date of mailing
(day/month/year)

13/12/2006

Appiicant's or agent's file reference

BPFDAHOO2AWO FOR FURTHER ACTION

. See paragraphs 1 and 4 below

International application No.
PCT/BE2006/000020

International filing date
(day/month/year)

20/03/2006

Appiicant

VRIJE UNIVERSITEIT BRUSSEL

1 [x]

The applicant is hereby notified that the international search re

port and the written opinion of the Internationa! 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 Ruie 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.

The appiicant 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.

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

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

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes 1o avoid or postpone publication, a notice of 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
International Bureau. The Intetnational Buiréati will sénd a to)
international preliminary examination report has been or is 10
the public but not before the expiration of 30 months from the

the written opinion of the International Searching Authority to the
py.of such commeniis 1o all designated Offices unless.an

be established. These comments would also be made available to
priority date.

Within 19 months from the priority date, but only in respect of some desi

gnated Offices, a demand for international preliminary

examinalion must be filed il the applicant wishes to postpone the entr
date (in some Offices even later); otherwise, the applicant must, wit
acts for entry into the national phase before those designated Offic

in respect of other designated Offices, the time limil of 30 months
months.

See the Annex to Form PCT/IB/301 and, for details about the a

Guide, Volume 11, National Chapters and the WIPO Internet site.

y into the national phase until 30 months from the priority
hin 20 months from the priority date, perform the prescribed

es.

(or later) will apply even if no demand is filed within 19

pplicable time limits, Office by Office, see the PCT Applicant's

Name and mailing address of the International Searching Authority
} European Patent Office, P.B. 5818 Patentlaan 2

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

Authorized officer

Michela Digiusto

NL-2280 HV Rijswijk
Form PCT/ISA/220 (October 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 latier 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 to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afier having received the international search report and the written opinion of the International
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the international appiication (claims,description and drawings) may be amended during the
international prefiminary examination procedure, there is usually no need to file amendments of the claims under Articie 19
except where, e.g. the applicant wants 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 aliowed where
the intermational Searching Authority has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant's Guide, Volume I/A, paragraph 296).

What parts of the international application may be amended?

Under Article 19, only the claims may be amended.

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

Upon entry into 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 from the priority date,
whichever time limit expires later. it should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau afier the expiration of the applicable time
limit but before the completion of the technical preparations for international publicatiﬁrﬁ(*%ﬂ6.1 ).,
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Where not to file the amendments?

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

All the claims appearing on a replacement sheet 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 bémadelr; th—elanguagem whlch the lnte;natlonal appﬁ‘cﬂation ié 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 Article 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.

o

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

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

VRIJE UNIVERSITEIT BRUSSEL

Applicant's or agent's file reference FOR FURTHER _ see Form PQT/ISA/220
BPFDAHO02AWO ACTION as well as, where applicable, item 5 below.
International application No. international filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/BE2006/000020 20/03/2006

Applicant

according o Article 18. A copy is being transmitted to the International Bureau.

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

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant

It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

the international application in the language in which it was filed
D a translation of the international application into

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

, which is the language

2. D Certain claims were found unsearchable (See Box No. 1)
3. I:l Unity of invention is lacking (see Box No li})

4. With regard to the title,
D the text is approved as submitted by the applicant
the text has been established by this Authority to read as follows:
LIVE ATTENUATED SALMONELLA VACCINE

5. With regard to the abstract,

X the text is approved as submitted by the applicant

6. With regard to the drawings,
a. the figure of the drawings 1o be published with the abstract is Figure No. _1
as suggested by the applicant

b. D none of the figures is to be published with the abstract

ot a translation 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. |.

D the text has been established, 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 of mailing of this international search report, submit comments to this Authority

D as selected by this Authority, because the applicant failed to suggest a figure
D as selected by this Authority, because this figure better characterizes the invention

Form PCT/ISA/210 (first sheet) (April 2005)
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international application No.

INTERNATIONAL SEARCH REPORT

PCT/BE2006/000020
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 out on the basis of: .

a.  type of material

a sequence listing

EI table(s) related to the sequence listing

b.  format of material

on paper
in electronic form

c.  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. D tn 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)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/BE2006/000020

A.
INV.,

CLASSIFIT%TION OF SUBJECT MATTER

1/20 GO1N33/53 A61K39/108 A61K39/112 A61P31/04

According to International Patent Classification (IPC) or to both nalional classification and IPC

B. FIELDS SEARCHED EES

Minimum documentation searched (classification system followed by classification symbols)

CI2N GOIN ABIK A61P

RS

Documentation searched other than miriff'num documentation to the extenl that such documents are included in the fields searched

Electronic dala base consulied during the inlernational search (name ol dala base and, where practical, search terms used)

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

vaccine strains”

INFECTION AND IMMUNITY,

vol. 72, no. 4, April 2004 (2004-04),
pages 2449-2451, XP002408910

ISSN: 0019-9567

page 2450

Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KODAMA CHIE ET AL: "Salmonella flagellin 1-7,12,

is not a dominant protective antigen in 13,15,

oral immunization with attenuated 1ive 20,21

Further documents are listed inthe continuation of Box C.

See patent family annex.

Special calegories of ciled documents :

“"A" documenl delining the gerieral stalé of the arl whichishol ™ =~
considered lo be of pafticular relevance
"E" earlier document but published on or after the inlernational
filing date
"L" document which may throw doubls on priority claim(s) or
which is cited to eslablish the publication dale of another
citalion or other special reason (as specified)

"0" documenl referring to an oral disclosure, use, exhibition or
other means

"P" document published prior (o the inlernational filing dale but inthe ar.
laler than the priority date claimed ’

"T" Jater document published afler the international filing date

invention

- - OF-PAiOTily-dale -and-not-in-conllicl-with the -applicalion.but-...
-Giled lo-understand the principle or-theory underlying the

*X" document of particular relevance; the claimed invention
cannol be considered novel or canno! be considered 10
involve an inventive step when the document is laken alone

"Y" document of particular relevance; the claimed invention
cannol be considered to involve an inventive slep when the
document is combined with one or more other such docu-
menils, such combination being obvious to a person skilled

"&" document member of the same patent family

Date of the actual completion of the international search

23 November 2006

Dale of mailing of the international search report

13/12/2006

Name and mailing address of the I1SA/

European Patent Olfice, P.B. 5818 Patenilaan 2
NL -~ 2280 HV Rijswijk
Tel. (+31-70) 340~2040, Tx. 31 651 epo nl,

Authorized ofiicer

Fax: (+31-70) 340-3016 Domingues, Helena

Form PCTNSAI210 {second sheel) (April 2005}
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INTERNATIONAL SEARCH REPORT

International application No

PCT/BE2006/000020

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

X

MATSUI HIDENORI ET AL: "Oral immunization
with ATP-dependent protease-deficient
mutants protects mice against subsequent
oral challenge with virulent Salmonella
enterica serovar Typhimurium."

INFECTION AND IMMUNITY,

vol. 71, no. 1, January 2003 (2003-01),
pages 30-39, XP002408911

ISSN: 0019-9567

page 31

MANN B J ET AL: "Protection in a gerbil
model of amebiasis by oral immunization
with Salmonella expressing the
galactose/N-acetyl d-galactosamine
inhibitable Tectin of Entamoeba
histolytica"

VACCINE, BUTTERWORTH SCIENTIFIC.
GUILDFORD, 6B,

vol. 15, no. 6-7, April 1997 (1997-04),
pages 659-663, XP004064528

ISSN: 0264-410X

page 659

US 2004/120962 A1 (CURTISS ROY [US] ET AL)
24 June 2004 (2004-06-24)

page 6; table 1

examples 3,4

CURTISS R ET AL: "NONRECOMBINANT AND
RECOMBINANT AVIRULENT SALMONELLA VACCINES
FOR POULTRY"

VETERINARY IMMUNOLOGY AND IMMUNOPATHOLOGY,
AMSTERDAM, NL,

vol. 54, no. 1/4, November 1996 (1996-11),
pages 365-372, XP000876519

ISSN: 0165-2427

the whole document

BARBEZANGE CYRIL ET AL: "Some safety
aspects of Salmonella vaccines for

- poultry: In vivo study of the genetic . ... .. ...

stability of three Salmonella typhimurium
Tive vaccines"

FEMS MICROBIOLOGY LETTERS,

vol. 192, no. 1, :

1 November 2000 (2000-11-01), pages
101-106, XP002408912

ISSN: 0378-1097

the whole document

1-7,12,
13,15,
20,21

1-7,
11-13,
15,20~23

1-7,
11-13,
15,20-23

1-34

1-34

Form PCT/ISA/210 (continuation of second sheet) (April 2005)
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International application No

PCT/BE2006/000020

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

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

Relevant 1o claim No.

Y

MCFARLAND W C:ET AL: "“EFFECT OF DIFFERENT
PURINE AUXOTROPHIC MUTATIONS ON
MOUSE—VIRULENQE 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

table 1

page 135, paragraph 1; table 2

page 138, paragraph 3

1-34

Form PCTASA/210 {continuation of second sheely (April 2005)
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Information on patent family members

International application No

PCT/BE2006/000020
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2004120962 Al 24-06-2004  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To PCT

see form PCTISAR20 WRITTEN OPINION OF THE

(PCT Rule 43bis.1)

INTERNATIONAL SEARCHING AUTHORITY

Date of mailing
(day/monthiyear) see form PCTASAR10 (second sheet)

Applicant's or agent's file reference

FOR FURTHER ACTION

see form PCTASA220 See paragraph 2 below
International application No. International filing date (daysmonthgear) Priority date (day/month#/ear)
PCTBE2006/000020 20.03.2006

International Patent Classification (IPC) or both national classification and IPC

INV. C12N1/20 GO1N33/53 A61K39/108 A61K39/112 A61P31/04

Applicant
VRIJE UNIVERSITEIT BRUSSEL

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

B Box No.!  Basis of the opinion

0 Box No. Il Priority

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

0 Box No. IV Lack of unity of invention

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

[J Box No. VI Certain documents cited

O Box No. Vil Certain defects in the international application ’

0 Box No. VIl Certain observations on the international application

2.  FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered io be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notited the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later. '

For further options, see Form PCTASA/Z220.

3. For further details, see notes to Form PCTASA220.

If this.opinion is, as provided above, considered.to be.a.written opinion.of-the-IPEA,-.the-applicant.is.invited {0 .- - ...

Name and mailing address of the ISA: i Date of compietion of Authorized Officer -
i this opinion ST
. European Patent Office l see | . : g_
-0)) D-80298 Munich L PCTISARIO Domingues, Helena 1s) ;
T Tel. +49892399-0 Tx: 523656 epmu d | %, &
Fax: +49 89 2399 - 4465 | Telephone No. +49 89 2399-7810
|

Form (PCTASAR237) (Cover Sheel) (April 2005)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTBE2006/000020

Box No.| Basis of the opinion

1. With regard'to the language, this opinion has been established on the basis of:
X th'e international application in the language in which it was filed

O 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)).

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

a. type of material:
& asequence listing
O table(s) related to the sequence listing

b. format of material:
B on paper
X in electronic form

c. time of filingfurnishing:
contained in the international application as filed.
filed together with the international application in electronic form.
O furnished subsequently to this Authority for the purposes of search.

3. O 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. :

4. Additional comments:

Form PCTASAY237 (April 2005)
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WRITTEN OPINION OF THE International application No.

INTFERNATIONAL SEARCHING AUTHORITY PCTBE2006/000020
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial .
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

0 the entire international application
claims Nos. 24-34
because:

the said international application, or the said claims Nos. 24-34 with regard to IA relate to the following
subject matter which does not require an international search (specify):

see separate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so
unciear that no meaningful opinion could be formed (specify):

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

O no international search report has been established for the whole application or for said claims Nos.

[l a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

[J furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

L] furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

03 pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).

8 a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

O the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not

comply with the technical.requirements provided for.in Annex.C-bis.of the_Administrative Instructions.... . .. ... .

U See Supplemental Box for further details

Form PCTASA/237 (April 2005)



WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORIT

International application No.

PCT/BE2006/000020

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:
No:

inventive step (IS) Yes:
No:

tndustrial applicability (IA) Yes:
No:

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2005)
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Claims
Claims
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1-7,11,12,13,15,20-23

8-10,14,16-19
1-7,11,12,13,15, 20-34

1-23 (for 24-34 see separate sheet)
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WRITTEN OPINION OF THE International application-No.
INTERNATIONAL SEARCHING '
AUTHORITY (SEPARATE SHEET) PCT/BE2006/000020

1. Concerning section ¥1

Claims 29-34 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect to the
industrial applicability of the subject-matter of these claims (Article 34(4)(a)(I) PCT).

2. Concerning section V
2.1 Industrial applicability (Art. 33(4) PCT)

For the assessment of the present claims 29-34 on the question whether they are industrially
applicable, no unified criteria exist in the PCT Contracting States. The patentability can also be
dependent upon the formulation of the claims. The EPO, for example, does not recognize as
industrially applicable the subject-matter of claims to the use of a compound in medical treatment,
bm may allow, however, claims to a known compound for first use in medical treatment and the use

of such a compound for the manufacture of a medicament for a new medical treatment,

2.2 Novelty (Art. 33(2) PCT) and inventive step (Art. 33(3)PCT)

2.2.1 D1-D4 disclose an attenuated mutant strain of S. Typhimurium comprising a
modification in one or more motility genes and a second modification in one gene involved in the
survival of proliferation of the bacterium in the host. Concretely, D1 describes strains S,
Typhimurium which are deficient in CIpXP, FliC and FIjB (CS2056) or in ClpX and FliA (CS2026).
Oral immunization of mice with these strains resulted in protection against infection with a virulent
S. Typhimurium strain (pg. 2450). The authors conclude that FliC and FIjB are not dominant
protective antigens (pg. 2451). D2 also describes the C52056 strain mentioned above o

D3 refers to a strain of Salmonella dublin which is ar omatic vitamin dependent (aio) and has a
modification in fliC (SL5928). This attenuated strain was transformed with a portion of the GalNAc
lectin of E. histolytica and used to orally immunize gerbils.

D4 discloses a strain of S. Typhimurium containing a deletion of fliC and phoP (38613) and

Its use to immunize mice against the PspA antigen of S penumoniae.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)



“WRITTEN OPINION OF THE : International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/BE2006/000020

Attention is drawn to the fact that ClpX, aro- and phoP are regarded as genes involved in the
survival of proliferation of the bacterium in the host. In view of this, D1 and D2 are novelty
destroying for claims 1-7, 12, 13, 15, 20 and 21. D3 and D4 also preclude the recognition of novelty
for these claims and for claims 11, 22 and 23,

2.2.2 D4 (pg. 365-6) and D5 (pg. 101) refer to the vulnerability of poultry to S. enteritidis and
S. typhimurium infection and to the spread of infection through the food chain into humans.

As stated above, D1 describes the protection of mice against S. typhimurium infection by oral
immunization with a CIXP, FliC and FIjB deficient strain. The technical problem, with regard to this
document can be defined as the provision of a method of immunizing a veterinary species, namely

~poultry, against S. enterica or E. coli infection. Given the positive results described in D1 for mice
immunization, the skilled person would have felt motivated to try the vaccines described therein in
poultry thus airiving that the subject-matter of claims 24-28.

The skilled person faced with the problem of providing a method for a ‘serological distinction
between animals vaccinated with the vaccine described in D1 and animals infected with the wild
type strain would need no inventive skill to conclude that the presence of antibodies against flagellin
(particularly FliC and FljB) would be indicative of wild type infection, since the strain used in the
vaccine is FliC and FljB deficient. Hence, claims 29-34 do not appear to involve inventive merit.

2.2.3 The available prior art does not appear to disclose S. typhimurium or S. enteritidis strains
with a mutation in the fliC and/or fIjB or fljBA genes and a mutation in the guaB gene. D7 discloses
S. typhimurium strains comprising a block in the guaB gene that had reduce virulence in mice
inoculated with 2.5 x 10% cfu but significant virulence in mice inoculated at 2.5 x 107 cfu. Claims 8-
10, 14 and 16-19 thus appear to be novel. It may also be possible to recognise inventive merit for the
subjectsmatter of these claims, since: i) the available prior art seems to provide no indication to
combine the particular mutations under discussion ii) examples 4 and 5 show that AguaB AfliC,
AguaB AfljBA and AguaB AfliC AfljBA mutants are highly attenuated and have low virulence when
orally administered to mice (tables 10-12) at a dosage of approximately 10 cells; iii) examples 6 and
7 show that S. enteriditis AguaB AfliC is safe when administered to chicks at the age of one day at a
titer of 2.5 x 107

In view of the above, it appears that claims 8 -10, 14 and 16-19 might serve as a basis for
acceptable claims.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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From the INTERNATIONAL SEARCHING AUTHORITY pCT

To: )

PRONOVEM-OFFICE VAN MALDEREN NOTE'FCQQJ\%%SESES;E'PT
Attn. Van Malderen, Joélle '

Avenue Josse Goffin—358

B-1082 Brussels RECU | (PCT Rule 25.1)
BELGIUM —

22052006}

,OFHC[-_ VI MALDERENF [ Date of maiing

i (day/month/year)

19/05/2006

Applicant's or agent's file reference

IMPORTANT NOTIFICATION

BPFDAHOO0 2AWO

international application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/BE2006/000020 20/03/2006

Applicant

VRIJE UNIVERSITEIT BRUSSEL

1. Where the International Searching Authority and the receiving Office are not the same office:

The applicant is hereby notified that the search copy of the inter national application was received by this International Searching
Authority on the date indicated below.

Where the International Searching Authority and the receiving Office are the same office:

The applicant is hereby notified that the search copy of the international application was received on the date indicated below.

04/05/2006 {date of receipt).

2. lz} The search copy was accompanied by a nucleotide and/or amino acid sequence listing or tables related thereto in
electronic form,

3. D The search copy contained a nucleotide and/or amino acid sequence listing or tables related thereto in electronic form.

4. 'Time limit for establishment of international search report and written opinion of the International Searching Authority

The applicant is informed that the time limit for establishing the international search report and the writien opinion of the
International- Searching Authority-isthree-months-from the-date of-receipt-indicated above or-nine months from-the-priority-date,--
whichever time limit expires later (Rules 42:1 and 43bis:1(a)) ~ - o R C o

5. Acopy of this notification has been sent to the International Bureau and, where the first sentence of paragraph 1 applies,
to the receiving Office.

Name and mailing address of the International Searching Authority Authorized officer

T «\ European Patent Office, P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk ISA/EP
‘Q Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, :

> Fax:(+31-70) 340-3016

Form PCT/ISA/202 (April 2005)
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To:

VAN MALDEREN JOELLE -
OFFICE VAN MALDEREN

AVENUE JOSSE GOFFIN 158

1082 BRUXELLES

PCT

NOTIFICATION OF THE INTERNATIONAL
APPLICATION NUMBER AND OF THE
INTERNATIONAL FILING DATE

(PCT Rule 20.5(c))

Date of mailing

S AR T HITE
(day/month/year) | L. Ue, L)'\.’ U

Applicant’s or agent’s file reference

BPFDAHOOQAWO IMPORTANT NOTIFICATION
International application No. International filing date (day/month/pear) Priority date (day/month/year)
PCT/BE2006/000020 20 March 2006 (20.03.2006)

Applicant \/R(JE UNIVERSITEIT BRUSSEL

Title of the invention | e attenuated vaccine

1.
the international filing date indicated above.

D because (reason to be specified):

The applicant is hereby notified that the international application has been accorded the international application number and

2. The applicant is further notified that the record copy of the international application:
was transmitted to the International Bureau on @ ? “"@E{\“" N!%

has not yet been transmitted to the International Bureau for the reason indicated below and a copy of this
notification has been sent to the International Bureau*:

D because the necessary national security clearance has not yet been obtained.

* The International Bureau monitors the transmitial of the record copy by the receiving Office and will notify the applicant
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from
the priority date, the International Bureau will notify the applicant (Rule 22.1(c)).

Name and mailing address of the receiving Office
OFFICE / PIIE / BRUXELLES

Facsimile No. 02/277 52 62

Authorized officer

Madame DE WULF M.M.

Telephone No. 02/277 67 79

Form PCT/RO/105 (July 1992; reprint January 2004)
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RECU PATENT COOPERATION T REATY PCT/BE2006/000020
t 04.05.2006
‘OFF\C: VAN N‘ALDEREN From the INTERNATIONAL BUREAU
PCT
NOTIFICATION OF RECEIPT OF VAN MALDEREN, Joélle
RECORD COPY pronovem-OFFICE VAN MALDEREN
Avenue Josse Goffin 158
. 1082 Brussels
(PCT Rule 24.2(a)) BELGIQUE

Date of mailing (day/month/year)
| 28 April 2006 (28.04.2006) TMPORTANT NOTIFICATION
) {Applicant's or agent's file reference International application No.
] BPFDAHO02AWO PCT/BE2006/000020

The applicant is hereby notified that the International Bureau has received the record copy of the international application as detailed
below.

Name(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)

International filing date: 30 March 2006 (30.03.2006)
Priority date(s) claimed: None
Date of receipt of the record copy by the International Bureau: 20 Apl’il 2006 (20.04.2006)

List of designated Offices:

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

EA: AM, AZ, BY, KG, KZ, MD, RU, TJ, TM :

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

‘OA: BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

National: 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, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 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, T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW ‘

ATTENTION: The applicant should carefully check the data appearing in this notification. In case 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, relating to:

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

A copy of this notification is being sent to the receiving Office and to the International Searching Authority.

The International Burcau of WIPO Authorized officer
34, chemin des Colombettes .
1211 Geneva 20, Switzerland Suarez Javier \
Facsimile No. +41 22 338 71 30 }\\
Facsimile No. +41 22 338 82 70 Telephone No. +41 22 338 80 58 & ‘\\\

Form PCT/IB/301 (October 2005) CTYH2FP4
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ANNEX TO IFORM PCT/IB/301 International application No.
o PCT/BE2006/000020

INFORMATION ON ENTERING THE NATIONAL PHASE

The applicant is reminded that the "national phase” must be entered before each of the designated Offices indicated on the cover sheet
of this notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 39 and the applicable national
laws. In addition, the applicant may also have to comply with other special requirements applicable in certain Offices. It is the
applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a timely fashion. Most Offices do not
issue reminders to 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 only in respect of any elected Office if a demand for international preliminary examination is filed before the
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 Article 22(1) as modified with effect from 1 April 2002 applies in respect of that designated Office. For further

details, see PCT Gazette No. 44/2001 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), to the PCT Newsletter (on a monthly basis) and to
the relevant National Chapters in Volume II 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 all applicable time limits for
entering the national phase is available from WIPO's Internet site, via links from various pages of the site, including those of the Gazetre,

-Newsletter and Guide, at http://www.wipo.int/pct/en/index.html.

Information about the requirements for filing a demand for international preliminary examination is set out in the PCT Applicant's
Guide, Volume I/A, Chapter IX. Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by

Chapter 1I has the right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by
Chapter ). :

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 national, 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") to the receiving Office (which will 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 last
day of the JG-month time limit (Rule 17.1(a)).

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority document, request the
receiving Office to prepare and transmit the priority document to the International Bureau. Such request must be made before the

-expiration of the 16-month time limit and may be subjected by the receiving Office to the payment of a fee (Rule 17.1(b)).

If the priority document concerned is not submitted to the International Bureau and if the request to the receiving Office to prepare and
transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable time limit indicated
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 opportunity, 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)).

Where. scveral” priorities .are claimed; e priofity date. {6 be considersd for " the purposés. of ‘compiitifig. the. 16-morith tithe liftit (and &1

other PCT time limits) is the filing date of the earliest application whose priority is claimed (Article 2(xi)(b)).

Form PCT/IB/301 (Annex) (Oclober 2005)



“

| pronovem - Bruxdt T i

RECU PATENT COOPERATION TREATY WO 2007/112518

' 0L 08,2008 ' From the INTERNATIONAL BUREAU
RIERLIY:

PCT/BE2006/000020

J

SECOND AND SUPPLEMENTARY NOTICE
+ INFORMING THE APPLICANT OF THE -

VAN MALDEREN, Joglie
COMMUNICATION OF THE INTERNATIONAL

pronovem-OFFICE VAN MALDEREN

APPLICATION (TO DESIGNATED OFFICES Avenue Josse Goffin 158
© WHICH APPLY THE 30 MONTIH TIME 1082 Brussels
LIMIT UNDER ARTICLE 22(1)) BELGIQUE

(PCT Rule 47.1(c))

Date of mailing ( day/month/vear)

24 July 2008 (24.07.2008)

Applicant's or agent’s [ile relerence

BPFDAHO02AWO _ IMPORTANT NOTICE
International application No. International filing date (day/montl/vear) Priority date (davimonth/year)
PCT/BE2006/000020 20 March 2006 (20.03.2006)
Applicant

VRIJE UNIVERSITEIT BRUSSEL et al

1o

ATTENTION: For any designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002 (30 months from
the priorily date). does not apply, please see Form PCT/IB/308(First Notice) issued previously.

Notice is hereby given that the following designated Office(s), for which the time lmit under Atticle 22(1), as in force from 1 April 2002,
does apply, has/have requested that the communication of the international application, as provided for in Article 20, be effected under
Rule 93bis.1. The International Bureau has effected that communication on the date indicated below:

11 Oclober 2007 (11.10.2007)

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MZ, NA, NG, PG, RU, SY, ™, US

In accordance with Rule 47.1(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of the

international application has duly taken place on the date of mailing indicated above and no copy of the international application is required
to be furnished by the applicant to the designated Office(s).

The following designated Offices, for which the time limit under Article 22(1), as in force from 1 April 2002, does apply, have not

requested, as al the time of mailing of the present notice, that the communication of the international application be effected under Rule
93bis.1:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, HR, ID, IL, IN, 1S, JP, KE, KM, KN, KZ, LC, LK, LR, LS, LT, LV, LY, MA, MG, MN, MW, MX, NI, NC, NZ,
OA, OM, PH, PL, PT, RO, SC, SD, SE, SG, SK, SL, SM, TJ, TN, TR, TT, UA, UZ, VC, VN, YU, ZA, M, ZW

In accordance with Rule 47.1(c-bis)(ii), those Offices accept the present notice as conclusive evidence that the Contracting State for which

that Office acts as a designated Office does nol require the furnishing, under Article 22, by the applicant of a copy of the international
application. )

TIME LIMITS for entry into the national phase

For the designated or elected Office(s) listed above. the applicable time limil for entering the national phase will, subject to what is said in
the following paragraph, be 30 MONTHS from the priority date, -

In practicc. time limits other than the 30-month time limiit will coritinue to apply, for Various periods of ting, in réspect of cerlain of the
designated or elected Office(s) listed above. For regular updates on the applicable time limits (30 or 31 months, or other time limit),
Office by Office. refer to the PCT Gazette, the PCT Newsletier and the PCT Applicant’s Guide, Volume 11, National Chapters, all available
[rom WIPO’s Internet site, al http://www.wipo.int/pct/en/index.himl. ' :

It is the applicant’s sole responsibility 1o monitor all these time limits.

The International Bureau of WIPO Authorized officer

34, chemin des Colombeties ;
ner
[211 Geneva 20, Switzerland Nora Lindne

Facsimile No, +4] 22 338 82 70 e-mail: pt11.pct@wipo.int

.
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BPFDAHO02AWO
115
PCT REQUEST
Original {for SUBMISSION )
0 For receiving Office use only
0-1 Inlernational Application No.
0-2 inlernational Filing Dale
0-3 Name .ol receiving Office and "PCT
Internalional Application”
0-4 Form PCT/RO/101 PCT Request .
0-4-1  {Prepared Using PCT-SAFE [EASY mode]
Version 3.51.002.177 MT/FOP
20060101/0.20.4rc.2.7
0-5 Petition
The undersigned requests thal the
present inlernational application be
processed according to the Patent
Cooperation Treaty
0-6 Receiving Office (specified by the Industrial Property Office (Belgium)
applicant) (RO/BE)
0-7 Applicant's or agent's file reference BPFDAHO02AWO
! Title of Invention LIVE ATTENUATED VACCINE
il Applicant
1#-1 This person is app licant only .
-2 \Applicant for all designated States except US
“l-4 IName VRIJE UNIVERSITEIT BRUSSEL
-5 Address Pleinlaan 2
B-1050 BRUSSELS
Belgium
1I-6 State of nationality BE
-7 State of residence BE
-1 Appiicant and/or inventor
W-1-1 [This person is applicant and inventor
1-1-2  |Applicant for us only
-1-4 - |Name (LAST, First) DE GREVE, Henri Marcel Jozef
-1-5  JAddress Jef Lambeauxlaan 11
B-1060 SINT-GILLIS
Belgiu_rn e e v—
ll-1-6  [Stale of nalionalily BE’
-1-7  |Slale of residence BE

L 70.03.2006
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BPFDAH002AWO
115
PCT REQUEST
Original (for SUBMISSION )

0 For receiving Office use only

0-1 International Applicaiion No.

0-2 International Filing Dale

0-3 Name of receiving Office and "PCT

International Application”

0-4 Form PCT/RO/101 PCT Request

0-4-1  \Prepared Using PCT-SAFE [EASY mode]
Version 3.51.002.177 MT/FOP
20060101/0.20.4rc.2.7

0-5 Petition

The undersigned requests that the
present inlernational application be
processed according lo the Patent
Cooperation Trealy

06 |Receiving Office (specified by the | Tndustrial Property Office (Belgium)
applicant) (RO/BE) .
0-7 Applicant's or agent's file reference BPFDAHOO2AWO
! Title of Invention LIVE ATTENUATED VACCINE
1l Applicant
H-1 This person is applicant only
-2 Applicant for all designated States except US
W-4 Name VRIJE UNIVERSITEIT BRUSSEL
11-5 Address Pleinlaan 2
B-1050 BRUSSELS
Belgium
11-6 State of nationality ‘ BE
-7 Stale of residence BE
11 Applicant and/or inventor

IN-1-1 " 1This person is applicant and inventor

-1-2  |Applicant for Usg only
lH-1-4  |Name (LAST, First) DE GREVE, Henrl Marcel Jozef

Jef Lambeauxlaan 11
B-1060 SINT-GILLIS
. Belgium

~I-1-6  {State of nationality BE

I-1-5  |Address

li-1-7  {State of residence BE




BPFDAH002AWO
215
PCT REQUEST
Original {for SUBMISSION )

-2 Applicant and/or inventor

W-2-1 |This person is applicant and inventor

il-2-2  {Applicant for . lus only
1-2-4  [Name (LAST, Firs) ADRIAENSEN, Connie Theresia
M-2-5  |Address Leiekaai 33
B-9000 GHENT
Belgium
1I-2-6  |State of nationality BE
11-2-7  |State of residence BE

-3 Applicant and/or inventor

II-3-1 |This person is applicant and inventor

-3-2  |Applicant for US only

-3-4  [Name (LAST, First) HERNALSTEENS, Jean-Pierre Ernest Clément

W-3-5  |Address Francois Desmedtstraat 156

B~1150 SINT-PIETERS WOLUWE

Belgium
I11-3-6  |State of nationality BE
I1-3-7  |State of residence BE
V-1 Agent or common representative; or
address for correspondence
The person identified below is hereby/ agent

has been appointed to acl on behalf of
the applicant(s) before the competent
International Autharities as:

IV-1-1 IName (LAST, Firsy VAN MALDEREN, Joélle
V-1-2  |Address pronovem-OFFICE VAN MALDEREN

Avenue Josse Goffin 158
1082 Brussels

Belgium
iV-1-3  |Telephone No. +32 2 426 38 10
IV-1-4  |Facsimile No. +32 2 426 37 60

V-1-5 le-mail vanmalderen@pronovem. com

Iv-2 Additional agent(s) additional agent(s) with same address as

. first named agent

V-2-1 Name(s) VAN MALDEREN,Michel; VAN MALDEREN,Eric:
VANDERSTEEN, Pieter; VAN GYSEL, Stefan;
HECK,Dieter; VENITE-AURORE,Olessia;
lecHooFS Hilde - S




BPFDAHO02AWO

PCT REQUEST

3/5

Griginal (for SUBMISSION )

83

\ DESIGNATIONS
V-1 The filing of this request constitutes
under Rule 4.9(a), the designation of
all Contracting States bound by the
PCT on the international filing date,
for the grant of every kind of
protection available and, where
applicable, for the grant of both
regional and national patents.
VI-1 Priority Claim NONE
VI-1  lInternational Searching Authority European Patent Office (EPO) (ISA/EP)
Chosen
Vil Declarations Number of declarations
Vill-1 Declaration as to the identity of the -
inventor
Vill-2 Declaration as to the applicant's -
entitlement, as at lhe international filing
date, to apply for and be granted a
paient
VIII-3 Declaration as to the applicant's -
entiliement, as at the international filing
date, to ctaim the priority of the earlier
application
VIH-4 Declaration of inventarship (only for the. | _
purposes of the designation of the
United States of America)
VII-5 Declaration as to non-prejudicial -
disclosures or exceptions to fack of
novetlty
IX Check list number of sheets electronic file(s) attached
1X-1 Request (including declaration sheets) 5 J
1X-2 Description 52 -
[X-3  |Claims 4 -
{X-4  |Abstracl 1 v
IX-5  |Drawings- 21 -
CIX-7 TOTAL




BPFDAHO02AWO

PCT REQUEST

415

Original (for SUBMISSION )

Accompanying Items

paper document(s) atlached

electronic file(s) attached

IX-8 Fee calculation sheet J/ -
IX-15  [|Separale indications concerning v -
deposiled microorganism or other
biological material
1X-16(A) |Sequence listing in electronic form
IX-16(A) | additional copies including, where - 3 Disgskette
-(ii) applicable, the copy for the purposes
of inlernational search under Rule
13ter
IX-17 PCT-SAFE physical media - V4
IX-18  lother Statement according
to Rule 27a (2) EPC
1X-18  Jother Statement according
to Rule 28 (4) EPC
IX-18  jother Deposit receipts
for LMG P-21642
form BP/4/02-133 &
BP/9/02-133
IX-18  lother Deposit receipts
for ILMG P-21643
form BP/4/02-134 &
BP/9/02-134
IX-18  lother Deposit receipts
for LMG P-21646
form BP/4/02-135 &
BP/9/02-135
%18 |other Deposit receipts
for IMG P-21641
form BP/4/02-132 &
BP/9/02-132
1X-19 Figure of the drawings which should 1
accompany the abstract
IX-20 Language of filing ol the international Engl ish
application
X1 Signature of applicant, agent or
common representative
X414 Name (LAST, Firs() . |[VAN GYSEL, Stefan
X-1-2  |Name of signatory
X-1-3  ICapacily




BPFDAH002AWO

PCT REQUEST

515

Original (for SUBMISSION )

FOR RECEIVING OFFICE USE ONLY

410-1 Date of actual receipt of the

purported international application
10-2 Drawings:
10-2-1  |Received
10-2-2  {Nol received
10-3 Corrected date of actual receipt due

to later but timely received papers or

drawings completing the purported

international application
10-4 Date of timely receipt of the required

corrections under PCT Article 11(2)
10-5 International Searching Authority I SA/ EP
10-6 Transmittail of search copy delayed

until search fee is paid

FOR INTERNATIONAL BUREAU USE ONLY

11-1

Date of receipt of the record copy by
the International Bureau
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The present invention is related to double and triple attenuated mutant strains of a bacterium
‘infecting veterinary

species such as Salmonella enterica and/or (a pathogenic) Escherichia coli. The mutants of the
invention contain

at least one first genetic modification and at least one second genetic modification, said first
modification in one or

more motility genes, and said second modification in one or more genes involved in the survival
or the proliferation
of the pathogen in the host.

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

others Salmonellosis and/or an infection by an E. coli pathogen in a veterinary species.
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BP.FDAH.0002A/WO

Statement according to Rule 28 (4) EPC

The applicant informs the European Patent Office that,

(a) until the publication of the mention of the grant of the European patent or,
where applicable,

(b) for twenty years from the date of filing if the application has been refused or

withdrawn or deemed to be withdrawn,

the availability referred to in paragraph 3 shall be effected only by the issue of a

sample to an expert nominated by the requester.

Date : 20/03/2006 Stefan VAN GYSEL
(Authorized representative)
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SEQUENCE LISTING
<110> Fort Dodge Animal Health
<120> LIVE ATTENUATED SALMONELLA VACCINE
<130> BP.FDAH.002A/EP
<160> 24

<170> pPatentIn version 3.3

<210> 1

<211> 24

<212> DNA

<213> Artificial seqguence
<220>

<223> GuaB2 primer

<400> 1

cgttcaggcg caacaggccg ttgt

<210> 2

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> GuaB3 primer

<400> 2

ggctgcgatt ggcgaggtag ta

<210> 3

<211> 35

<212> DNA

<213> Artificial Seguence
<220>

<223> GuaB4 primer

<400> 3

ggtgatcccg ggcgtcaaac gtcagggctt cttta

<210> 4

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223> GuaB5 primer

<400> 4
ttgacgcccg ggatcaccaa agagtccccg aacta

<210> 5

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> GuaB6 primer

Page 1
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FDAHO2AWO.ST25. txt
<400> 5

gcaacaactc ctgctggtta

<210> 6

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> GuaB7 primer

<400> 6

agaccgagga tcactttatc

<210> 7
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> GuaBl0 primer

<400> 7
aggaagtttg agaggataa

<210> 8

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> P1 primer

<400> 8

gtgtaggctg gagctgettc

<210> 9

<211> 20

<212> DNA

<213> artificial Sequence
<220>

<223> P2 primer

<400> 9 .
catatgaata tcctccttag

<210> 10
<211> 72
<212> DNA

<213> Artificial sequence

<220>
<223> F1iCcPl primer

<400> 10
atggcacaag tcattaatac aaacagcctg tcgctggttg acccagaata atgtgtaggce

tggagctget tc

<210> 11
<211l> 74

Page 2
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20

60
72



<212>
<213>

<220>
<223>

<400>

cgcattaacg cagtaaagag aggacgtttt gcggaacctg gttmgcctgc gccacatatg

DNA. o
Artificial Sequence

F1iCP2 primer
11

aatatcctcc ttag

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

<220>
<223>

<400>

atggcacaag tcattaatac aaacag

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

<220>
<223>

<400>

12

26

DNA

Artificial Sequence

F1iCl primer
12

13
25
DNA
Artificial Sequence

F1iC2 primer
13

cgcattaacg cagtaaagag aggac

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

<220>
<223>

<400>

14
20
DNA
Artificial Sequence

F1iC3 primer
14

tatcggcaat ctggaggcaa

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

<220>
<223>

<400>

atggcacaag taatcaacac taacagtctg tcgctgctga cccagaataa ctgtgtaggc

15

72

DNA

Artificial Sequence

?153AP1*primer
15

tggagctget tc

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

<220>

16
71
DNA
Artificial Sequence

FDAHOZAWO.ST25. txt

Page 3

60
74

26

25

20

72



FDAHO2AWO.ST25 . txt

ttattcagcg tagtccgaag acgtgatcct gctcacccag tcaaacataa ccatatgaat

<223> F1jBAP2 primer
<400> 16

atcctcctta g

<210> 17

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> FI1jBAS5 primer

<400> 17

cagcgtagtc cgaagacgtg atc

<210> 18
<211> 22
<212> DNA
<213>
<220>
<223>
<400> 18
acactaacag
<210> 19
<211> 2903
<212> DNA
<213>
<220>
<221>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400> 19
ctgatcgaac
caagccttcg
gtacagcgta
ccggcegattg
aaagtaccag
ctgtcccatce
aattgaggaa
ttcaatcgat

Artificial Sequence

FLIBAG primer

tctgtcgetyg ct

Salmonella Enteritidis

misc_feature o
Contig 1294 of the s. Enteritidis genome

misc_feature
(1581)..(1583)
nis a, ¢, g,

or t

misc_feature
(1657)..(1657)
nisa, c, g, or t

aagccttcgg cectgcagttt
cccgeggget geatacttte
atgttggcge gtaccagcac
ctgttacgga acatcgcaca
tggcccgacg caggetgegt
tcctgttcta acagcagacg
gtttgagagg ataacatgtg

agtaacctgc tcacggggga

ggcttttagc
ggcgatgatt
ctgctgeecg
gcgcacctga
gaaattagaa
aaccgtctgg
agcgggatca

tcgcaagcac
Page 4

‘tgctcatatt tctgctgcaa

tgataatcgc cgcgcggctc
tgctgcggge ggaacgtcac
gcggtatcgt ctttgagcgt
atctcgccgce tgatccatac
ttaaggcggce ttacggtaaa
aattctaaat cagcaggtta

tatttgcaaa aaaatgtaga

60
71

23

22

60
120
180
240
300
360
420
480



tgcaaccgat
attgcccatg
cgctcactcc
tcgtctgaat
aattgccctg
ccaggcggaa
gaccgtcctg
tgcgggctat
cgtgcgtttt
tctggtgace
acgcgtagaa
aaaagatttc
acgtgtcgge
ggcggcaggc
gcaacgtatc
tgcgacggge
tatcggececg
caccgctgtt
cggcggtatc
aatggtgggt
gggccgttct
ctccgaccgt
aggccgegta
gcgctectgt
gtttgtgegt
caaagagtcc
gcgatttatt
taagcatcge
cgtgcgtgag
tcgtgacttc
aaacagcccg
ctatggtatg
tgaatttggt

agattccctg

tacgttctgt
ctacgtatcg
accgttttgce
attcctatge
gcccaggaag
gaagttcgcc
cCdaccacCcCa
ccggtggtga
gtgactgacc
gttcgtgaag
aaagcgcetgg
cagaaagcgg
gcggeggteg
gttgacgtac
cgtgagacgc
gcaggcgcetc

ggttccatct

tctgacgcgg

cgtttctccg
tctatgetgg
tacaaatctt

tacttccaga

gcctataaag

atggggctga
atcagcggtg

ccgaactacc

taatctgttt

atcctcattc
ctgggtgttt
aacccaageg
cgcgegeege
cagaccatgg
tatgcgcagg

accgcagacg

FDAHOZ2AWO.ST25.txt

ataatgccgce
ctaaagaagc
cgaatactgc
tttctgeggce
gcggcattgg
gcgtgaagaa
cgttgcatga
ctgaagataa
tgaaccagcc
gcgaagcccg
tcgttgatga
aacgtaaacc
gcgcaggcgce
tgctgatcga
gtgctaaata
gcgcactggc
gtacgactcg
tggaagcgct
nnnacatcgc
ccggtaccga
atcgcggtat
gcgacaacgc
gtcgcctgaa
ccggttgtgce
cgggtatcca

gtctgggete

_cacttgcctc

tggacttcgg
actgtgaact
gcattattct
agtatgtctt
cgatgcagct
tcgaagtgtt

gcaaaccgct

gggaatattt
tctgacgttt
cgatctcagc
gatggacacc
ttttatccac
acacgagtcc
agtgaaagcc
cgagctggtg
ggtgagtgtc
tgaagtcgtg
taacttccat
aaactcctgt
gggcaacgaa
ctecctctcac
tcctgacctg
ggaagccggt
tatcgggact
ggaaggcacc
caaagccatc
agaatcnccg
gggttctctg
cgccgacaaa
agagatcatt
taccatcgac
ggaaagccac

ctgattttct

ggaataagcg

ttctcagtac
gtgggcgtgg
ttccggegge
tgaagcaggc
tggcggtcat
gaccgacagc

gctggacgtg
Page 5

attaacctcc
gacgacgtcc
acgcagttga
gtgacggaag
aaaaacatgt
ggcgtagtga
ctgaccgagc
ggtatcatca
tacatgacac
ctggcaaaaa
ctgcttggca
aaagatgagc
gagcgegttg
ggtcactctg
caaatcatcg
tgcaacgcgg
ggtgtgggcg
gggattccgg
gccgeaggeg
ggcgaaatcg
ggcgcgatgt
ctggtgcegg
caccagcaga
gaactgcgta
gttcacgacg
tcgcccgace
tcaatgacgg.
actcaactgg
gatgtgacag
ccggaaagca
gtgccggtat
gtagaaggtt
gﬁgctggttc

tggatgagcce

caggcgagat

tccttgttec

Ccgaaaactat
cgcgectgge
ctattgagceg
ccgacccgea
gtaacggttt
ccggtcgtga
cgaaagagcg
tgcacgaaaa
tgattaccgt
agggccgrtt
acgcgctggt
aaggcgtgtt
gcgggaacgt
tgaaagtggg
ttcecgeagat
ttatcgctga
cgagcgcggt
aactctacca
ccaaaggttc
aaggtatcga
tgggcggect
ctaaagcgga
tgaccatcac
ttcgegtegg
aaaacattca
ttgcgcgecg
aagcacaaat
ccaccgaaga
ttggcgtttyg
ctaatgagcg
gcggtattga

acggcgataa

540
600
660
720
780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1800

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

QL



agtgacggcg
cattatggcc
cacccgccag
gttgtggacg
cgacgataaa
gctgcaccgc
cctgaacgaa
<210>
<211>

<212>
<213>

20
1995
DNA

<220>
<223>

<220>
<221>
<222>
<223>

(55)
<400> 20

ggctgcgatt
tctgacgcaa
cgcgegeagyg
gaccaccgga
caaatcttcc
gttcgecagt
tggatagata
cagcgecgeg
ctgtttatgce
tttctgetge
gccgegegge
gcggaacgte
gtctttgage
gctgatccat
gcttacggta
atcagcaggt
aaaaaatgta

cccaggtgag

attccgtccg
aacgaagaaa
ggtatgcgca
ccggcgaaga
gtgatcctcg
gcgatcggta

gccgageagg

misc_Teature

.. (55)

ggcgaggtag
caactcctgc
tcggcgacaa
atgcggetgg
agcgaaccgc
tcgatageac
ataacgggca
ccggtttteg
tgctgatcga
aacaagcctt
tcgtacageg
acccggcgat
gtaaagtacc
acctgtccca
aaaattgagg
tattcaatcg
gatgcaaccg

atattgccca

FDAHO2AWO.ST25.txt

acttcgtgac
aacgcttcta
tgctggagceg
tcatcgatga
gtctcteccgg
aaaatctgac

tga

Artificial Sequence

n is a, ¢, g, or t

tagtccatcg
tggttacggc
aatcagctat
caaaaatcgc
cgcecgegeec
gaacgatctg
gggatgggtc
aagtgatcac

acaagccttc

cgcccgeggg

cgtcgecage
cggcgtacag
ttttgtacgc
cgccgtggcg
cggcgtggat
ctgtgttttc

ccatgcccag
tgacaatttc
cgtgacgtcc
ccgcgecacy
gacgatcagt
ccceggegeg
acgacgcttt
cccaacgcag
ggcctgcagt

ctgcatactt

taatgttggc gcgtaccage

tgctgttacg
agtggcccga
tctcctgttc
aagtttgaga
atagtaacct
attacgttct

tgctacgtat

gaacatcgca
cgcaggctgce
taacagcaga
ggataacatg
gctcacgggg
gtataatgcc

cgctaaagaa

Page 6

accgagagct
ttccacccgg
gatatctgcc
cgcattcgeg
tcttccgtca

gtcgacaacg

acgctgctygg
tgccgetgcet
gtttcgtgac
cgttcgtcgt
acatcacatt
tcgtcgecct
agcacgtgga
tgggccgggg
ttggctttta

tcggcgatga

acctgctgcc

cagcgcacct
gtgéaattag
cgaaccgtct
tgagcgggat
gatcjcaagc
gcggcaatat

gctctgacgt

gccecgttege
aagtgactca
agtgtgaagc
agcaggtagg
ccgccatget

gcctgttgeg

cgganctgga
gatggcgtag
cgacggcgct
taaaactcca
cgccgcgege
ggactgcggt
gaatatcgtg
agggcaacgg
gctgctcata

tttgataatc

cgtgetygegg

gagcggtatc
aaatctcgcec
ggttaaggcg
caaattctaa
actatttgca
ttattaacct

ttgacgccecyg

2580

2640

2700
2760
2820
2880
2903

Sequence of the delta-guaB fragment of S. Enteritidis cloned in
pucCisg

60
120
180
240
300
360
420
480
540
600

780
840
900
960
1020
1080

660
720



ggatcaccaa
gcgtcgggceg
acattcataa
cgcgccgegt
cacaaattcg

CcCcgaagaaaa

gcgtttgceta.

atgagcgtga
gtattgaaga
gcgataaagt
cgttcgecat
tgactcacac
gtgaagcgtt
aggtaggcga
ccatgctgct

tgttgcgect

<210> 21
<211> 349
<212> DNA
<213>

<220>
<223>

agagtccccg
atttatttaa
gcatcgcatc
gcgtgagetg
tgacttcaac
cagcccgege
tggtatgcag
atttggttat
ttccctgacc
gacggcgatt
tatggccaac
ccgccagggt
gtggacgccg
cgataaagtg
gcaccgcgeg

gaacg

FDAHO2AWO.ST25 . txt

aactaccgtc
tctgtttcac
ctcattctgg
ggtgtttact
ccaagcggea
gcgccgcagt
accatggcga
gcgcaggtceg
gcagacggca
ccgtccgact
gaagaaaaac
atgcgcatgce
gcgaagatca
atcctcggtc

atcggtaaaa

Artificial Sequence

tgggctcctg
ttgcctcgga
acttcggttc
gtgaactgtg
ttattctttc
atgtctttga
tgcagcttygg
aagtgttgac
aaccgctgct
tcgtgaccgt
gcttctacgg
tggagegttt
tcgatgacgc
tctceggegg

atctgacctg

includes the guaB deletion, obtained

<400> 21
catgtgtgag

acgggggatc
taatgcccgg
aagaagccct

ctagagaata

atccccgaac

<210> 22
<211>
<212>
<213>

DNA

<220>
<221>
<223>

<400> 22

1553

cgggatcaaa
gcaagcacta
caatatttat
gacgtttgac

ggaactccgg

taccgtctgg

misc_Teature
guaB gene of S. T
complete genome

ttctaaatca
tttgcaaaaa
taacctccca
gcccgtgtag

aataggaact

gctctgattt

Salmonella Typhimurium

gcaggttatt
aaatgtagat
ggtgagatat
gctggagctg
aaggaggata

tcttcgeccg

Page 7

attttctteg
ataagcgtca
tcagtacact
ggcgtgggat
cggcggeecg
agcaggcgtg
cggtcatgta
cgacagcgeg
ggacgtgtyg
cgccageacc
cgtacagttc
tgtacgcgat
cgtggcgegce
cgtggattct

tgttttcgtce

cccgaccttce
atgacggaaa
caactggttg
gtgacagaag
gaaagcacca
ccggtatttg
gaaggttcta
ctggttcgeg
atgagccacg
gagagctgcc
cacccggaag
atctgccagt
attcgcgagce
tcegteaccg

gacaacggcc

Nucleotide sequence of the S. Enteritidis PCR fragment, which

using primer GuaBl0

caatcgatag
gcaaccgatt
tcgccatgta
cttcgaagtt

ttcatatggg

accttcgeg .

taacctgctc
acgttctgta
cgtatcgcta
cctatacttt

atcaccaaag

yphimurium LT2, section 117 of 220 of the

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1995

60
120
180
240
300
349

N



atttgcaaaa aaatgtagat gcaaccgatt acgttctgta taatgccgcg gcaatattta 60
ttaacctccc aggtgagata ttgcccatge tacgtatcgc taaagaagcc ctgacgtttg 120
acgacgtect ccttgttece gc%cactcca ccgttttgcc gaatactgcc gatctcagcea 180
cgcag?tgac gaaaactatt cg?cfgaata ttcctatgct ttctygcggeg atggacaccg 240
tgacggaagc gcgcctggea attéccctgg cccaggaagg cggcattggt tttatccaca 300
aaaacatgtc cattgagcgc caggcggaag aagttcgccg cgtgaagaaa cacgagtccg 360
gcgtagtgac cgacccgcag accgtcctge caaccaccac gttgcatgaa gtgaaagccc 420
tgaccgagcg taacggtttt gcgggctatc cggtggtgac tgaagataac gagctggtgg 480
gtatcatcac cggtcgtgac gtgcgttttg tgactgacct gaaccagccg gttagegttt 540
acatgacgcc gaaagagcgt ctggtgaccg ttcgtgaagg cgaagcccgt gaagtcgtge 600
tggcaaaaat gcacgaaaaa cgcgtagaaa aagcgctggt cgttgatgat aacttccatc 660
tgcttggcat gattaccgta aaagatttcc agaaagcgga acgtaaacca aactcctgea 720
aagatgagca gggccgttta cgtgtcggeg cggcggtcgg cgcaggcgeg ggcaacgaag 780
agcgegttga cgegetggtg gecggcaggeg ttgacgtact gectgatcgac tcctctcacg 840
gtcattcaga aggcgtgttg caacgtatcc gtgaaacccg tgctaaatat cctgacctge 900
aaatcatcgg cggcaacgtc gcgacaggcg caggcgctcg cgcactggceg gaagccggtt 960
gcagcgeggt gaaagtcggt attggeccgg gttccatctg taccactcgt atcgtgactg 1020
gcgtgggegt tccgcagatc accgctgttt ctgacgcagt tgaagcgetg gaaggtaccyg 1080
gtattccggt tatcgctgac ggcggtatcc gtttctccgg cgacatagec aaagcgattg 1140
ccgcaggtgc aagcgcggta atggtgggtt ccatgctggc gggtacggaa gaatccccgg 1200
gcgaaatcga actctaccag ggccgttctt acaaatctta ccgcggcatg ggctcgctgg 1260
gtgcgatgtc caaaggttce tccgaccgtt acttccagag cgacaacgcc gctgacaaac 1320
tggtgcegga aggtatcgaa ggtcgegtag cctataaagg tcgcctgaaa gagatcattc 1380
accagcagat gggcggectg cgctcctgta tggggctgac cggttgtget accatcgacg 1440
aactgcgtac taaagcggag tttgtgcgta tcagcggtgc gggcattcag gaaagccacg 1500
ttcacgacgt gaccatcacc aaagagtccc cgaactaccg tctgggcetce tga 1553
<210> 23
<211> 193
<212> DNA
<213> Artificial Sequence
<220>
<223> Nucleotide sequence obtained after sequencing the PCR fragment
amplified with primers F1iCc1-F1iC2 on total DNA of the mutants
SM73 and SM89, using primers F1iCl and F1ic2
<400> 23 |
ctatggcaca agtcattaat acaaacagcc tgtcgctggt tgacccagaa taatgtgtag 60
gctggagctg cttcgaagtt cctatacttt ctagagaata ggaacttcgg aataggaact 120

FDAHO2AWO.ST25. txt

- Page §
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aaggaggata ttcatatgtg gcgcaggcga accaggttcc gcaaaacgtc ctctctttac 180

tggcgttaat gcg . 193

<210> 24

<211> 140

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence obtained after sequencing the PCR fragment
amplified with primers F1jBA6-F1jBAS on total DNA of the S.
Typhimurium mutant SM48, using primer F1jBA6

<400> 24

agaataactg tgtaggctgg agctgcttcg aagttcctat actttctaga gaataggaac 60

ttcggaatag gaactaagga ggatattcat atggttatgt ttgactgggt gagcaggatc 120

acgtcttcgg actacgctgt 140

Page 9
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION 02-132 | Ko
Fzge 1 of Form BCCMIALMG&/BP/4/. .70 ~... Receipt in the case of an original decosi

=

I3
~—an.

A~

S,

Budapest Treaty on the International recognition ot the Deposit of Microor

Jdanlsms {or
the Purposes ot Patent Procedure

Recelpt In the Case of an origlnal deposit Issued pursuant to Rule 7.1
International Depositary Authority BCCM/LMG Identifled at the bottom of

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

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:

L1 Identification reference given by the depositor:
SM69
1.2 Accession number given by the International Depositary Authority:

LMG P-21641




BELGIAN COORDINATED COLLECTIONS OF MICROORCANISMS - BCCM
LMG-COLLECTION

FPage 2 of Form BCCM/LMG/BPM/...Q.?:.I.%.Z“ Receipt in the case of an original deposit  f<C = f e

H. Scientific description and/or propcsed taxonomic designation :
The microorganig,m identified under | above was accompanied by ¢
(mark with a cross the apdicable box(es)):
a scientific description

a proposed taxonomic designation

HI, Recealpt and acceptance

This International Depositary Authority accepts the microorganism Identifled unde
I above, which was received by it on (date of original deposit)

August 9, 2002

V. International Depositary Authority

Belglan Coordinated Collections of Microorganisms (BCCM)

Laboratorium voor Microblologle - Bacteriénverzameling (LMQG)

Universiteit Gent , o
K.L. Ledeganckstraat 35 =
B-9000 Gent, Belglum

LT TR b 55 : . .
Slgnature(s) of person(s) having the power to reprgsént,e;hg Intematié“-:"{ail‘_.Depositary Authority'o‘(ﬁu;
of authorized official(s): T : W

Dr. D. Janssens, curator IDA

Date : September 5, 2002

i



)

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM /4__.,
LMG-COLLECTION N e

Page 1 of Form BCOMAMG/BP/S/..027132  viapiity statement s

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

To:

I

Viabllity statement lssued pursuant to Rule 10.2 by the Intern

the Purposes of Patent Procedure

atlonal Depositary
Authority BCCM/LMG Identifled on the following page

Party to whom the viablilty statement Is Issued:

Name © Prof. J.-P. Hernalsteens

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

Depositor:
11 Name . Prof. J.-P. Hernalsteens
1.2 Address © Vrije Universiteit Brussel

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

Identification ot the microorganism

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

recent relevant date)

August 9, 2002
Viablility statement.

The viabllity of the microorganism identifled under Il above was tested on
August 9, 2002

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

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

viable

O no longer viable



BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM

LMG-COLLECTION b oy
Page 2 of Form BCCM/LMG/BP//.... 927132 viapility statement gy f e
IV.  Conditions under which the viapility test has been performed:

(Fitl in if the infogmation has been reéquested and if the results of the test were negative).

V. International Depositary Authority

Belglan Coordinated Coliections of Microorganisms (BCCM)
Laboratorium voor Microbiologie - Bacteriénverzameling (LMQ)
Universiteit Gent

K.L. Ledeganckstraat 35

B-9000 Gent, Belgium

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

Dr. D. Janssens, curator IDA

Date © September 5, 2002



up

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
~MG-COLLECTIOM

i
~2ge 1 of Form BCOMAMG/BP/4/. 02:133. Receipt in the case of an original derosi

ui

Bucapest Treaty on the International recognliion of the Deposit of Microor

ganisms for
the Purposes of Patent Procedure

Recelpt In the case of an original deposit Issued pursuant to Rule 7.4 by the
International Depositary Authority BCCM/LMG Identlfled at the bottom of next page

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

Address Vrije Universiteit Brussel

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

[ identlfication of the microorganism:

[.1 Identification reference given by the depositor: - :
SM73 :
1.2 Accession number given by the International Depositary Authority: '

LMG P-21642




BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM fr
LMG-COLLECTION §

Page 2 of Form BOOM/LMG/BR/4/027133 Receipt in the case of an original deposit :

%
CD =

11,

'chientiﬂc description and/or proposed taxonomic designation
The microorgani;,m identified under | above was accorﬁpanied by :

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

a proposed taxonomic designation

Receipt and acceptancs

This International Depositary Authority accepts the microorganism Identifled unde;
| above, which was received by it on (date of original deposit)

August 9, 2002

International Depositary Authority

Belglan Coordlnated Collections of Microorganisms (BCCM)

Laboratorium voor Microbiologie - Bacteriénverzameling (LMG)
Unliversitelt Gent '

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

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



Ut

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCH
LMG-COLLECTION

Budapest Treaty on the International Recognition of the Deposit ot Microor

ganlsms for
the Purposes oi Patent Procedure

Viablilty statement Issued pursuant to Rule 10.2 by the International Deposi%ary
Authority BCCM/LMG Identlfled on the following page

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

To: Party to whom the viabliity statement Is Issued:

Name : Prof. J.-P. Hernalsteens

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

I, Depositor:
(.1 Name ¢ Prof. J.-P. Hernalsteens
1.2 Address . Vrije Universiteit Brussel

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

1. identlfication of the microorganism

1.1 Accession number given by the International Depositary Authority: |

LMG P-21642

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 viabliity of the mlcrooréé;lsrr;-i.de‘;trlﬂ'é‘d-undérr -lrlmabove \};as ;tésted on
August 9, 2002

(Give date. In the 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 COORDINATED COLLECTIONS OF MICROORGANISMS - BOCM ey .

LMG-COLLECTION

Page 2 of Form BCCMAMG/BRIS/. 927133 vianiy statement

v, Conditions under which ihe viability test has been performed:

(Fitlin if the infogmation has

been requested and it the results of the test were negative).

V., Intarnational Depositary Authority -

Belgian Coordinated Collections of Microorganisms (BCCM)
Laboratorium voor Microblologle - Bacteriénverzamenng (LMQ)

Universitelit Gent

K.L. Ledeganckstraat 35

B-3000 Gent, Belglum

Signature(s) of person(s)
of authorized official(s)

Date

having the power to represent the Intemnational Depositary Authority or

Dr. D. Janssens, curator IDha

September 5, 2002
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ZLGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
MG-COLLECTION

- 02-135 _ e KO P
€ i of Form BCCMILMG/BP/4/..7.. 077 . Receipt in the cass of an originzgl deposit

1S3 a3

Budapest Treaty on the International Recognltion of the Deposit of Microorgan

lsms for
the Purposes of Patent Procedure

Recelpt In the case of an origlnal deposlt Issued pursuant to Rule 7.1 oYy the
International Deposltary Authority BCCM/LMG ldentitled at the bottom 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

I, Identification of the microorganism:

.1 Identification reference given by the deposltor:
SM86
o L2 Accession number given by the International Depositary Authority:

LMG P-21646




BELGIAN COQRDINATED COLLECTIONS OF MICROORGANISMS - BCCM ATy o e
 LMG-COLLECTION o g

Page 2 of Form BCOM/LMG/BP/4/. 027135, Receipt in the case of an original deposi

1. Sclentific description and/or proposad 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

I Receipt and acceptancs

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

August 28, 2002

V. International Depositary Authority

Belglan Coordinated Collections of Microorganisms (BCCIA)

Laboratorium voor Microblologie - Bacteriénverzamellng (LMG)
Unlversiteit Gent

K.L. Ledeganckstraat 35
B-9600 Gent, Beligium

Slgnatufe(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

Py



Jd

BEELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCH e
LMG-COLLECTION 09135 O
Page 1 of Form BCCM/MG/BP/S/..... 0. Viability statement h

iiiii

p
{
—

Budapest Treaty on the International Recognltion of the Deposit of Microor

ganisms ior
the Purposes oif Patent Procedurs

Vlabllity statement Issued pursuant to Rule 10.2 by the international

Deposliary
Authority BCCM/LMG Identifled on the following page
International Form BCCM/LMG/BP/9/.....027135
To: ' Party to whom the viabllity statement Is lssued:
Name : Prof. J.-P. Hernalsteens
Address . Vrije Universiteit Brussel
. Laboratorium Genetische Virologie
Paardenstraat 65
! ' B-1640 Sint-Genesius-Rode
I Depositor:
[1 Name : Prof. J.-P. Hernalsteens
1.2 Address . Vrije Universiteit Brussel
Laboratorium Genetische Virologie
Paardenstraat 65
B-1640 Sint-Genesius-Rode
I ldentification of the microorganism
1.1 Accession number given by the International Depositary Authority:

LMG P-21646

7 -

1.2 Date of the original déposit (or where a new deposit or a transfer has been made, the most

recent relevant date)

August 28, 2002
il.. Viabllity statement.

The viablllty ot the m‘lc;romc;r;ah.lsxrn ldér;t-HAIéd _-under Il above was tested on
August 28, 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 {onger viable



BELGIAM COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM :-,’,-f{m
LMG-COLLECTION 02-135 }.f\,
Page 2 of Form BCCM/LMG/BP/Q/........._ ....... Viability statement

V. Conditions under which the viabiiity test has been periormed:

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

V. International Depositary Authority

Belglan Coordinated Collections of Microorganisms (BCCW™)
Laboratorium voor Microblologie - Bacteriénverzamell
Universiteit Gent
K.L. Ledeganckstraat 35 B ik

B-9000 Gent, Belgium

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

“ey

Dr. D. Janssens, Curator IDA

Date +  September 5, 2002



VD

~_Lth»N COORDINATED COLLECTIONS Or— MICROORGANISMS - EBCCM
LMG-COLLECTION

24 . /"“'( s
=zoe 1 ¢f Form BCC?VVLMG/BPM/ .......... 1 .J..‘l. Receipt in the case of an criginal deposi N O f

/L

Budapest Treaty on the International Recognitlon of the Deposit of Mlcroor

ganlsms for
the Purposes of Patent Procedure

Recelpt In the Case ot an original deposlht Issued pursuani to Rule 7.1 by the
International Depositary Authority BCCM/LMG Identlfled at the botiom ot next page

To: Name of the deposlior ¢ 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 depositor:
SM89
1.2 Accession number given by the International Depositary Authority:

LMG P-21643




BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM

LMG-COLLECTION
Page 2 of Form BCCM/LMG/BP/4/.

02-134 ed

............... Receipt in the case of an original deposit T

i, Sclentiilc description and/or proposed taxonomic designation

The microorganism identified under | above was accompanied by :

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

z a scientific description

a proposed taxonomic designation

1. Recelpt and acceptancs

This International Depositary Authority accepts the microorganism ldentlfied

under
| abave, which was received by It on (date of original deposit)
August 9, 2002
V. international Depositary Authority
Belglan Coordinated Collections of Microorganisms (BCCM)
Laboratorium voor Microblologle - Bacteriénverzameilng (LMG) ‘
Universltelt Gent a
K.L. Ledeganckstraat 35 *

B-9000 Gent, Belglum

Signature(s) of person(s)
of authorized official(s):

N

having the power to represent the International Depositary Authority or

Date

Dr. D. Janssens, curator IDa

September 5, 2002

Il



)

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION

ey g
Page 1 of Form BCCM/LMG/BP/9/...027134 Viability statement =y FE

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

Viabllity statement Issued pursuant to Rule 10.2 by the International Deposit

ary
Authority BCCM/LMG Identlfied on the following page
International Form BCCM/LMG/BP/s/.02:7134. .
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
l. Depositor:
1.1 Name . Prof. J.-P. Hernalsteens
1.2 Address . Vrije Universiteit Brussel
Laboratorium Genetische Viroclogie
Paardenstraat 65
B-1640 Sint-Genesius-Rode
I ldentification of the microorganism
1.1 Accession number given by the International Depositary Authority:
LMG P-21643
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
1, Viablllty statement.

The viabllity of the microorganism Identified 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 mlcroorganlsm was: (mark the applicable box with a cross)
viable

O no longer viable



BELGIAM COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM
LMG-COLLECTION ' ‘

02-134 Iy e
Page 2 of Form BOCM/LMG/BP/g/.,. 02-13¢ Viability statement =S

....

v, Conditions under which the viability test has been periormed:

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

'R international Depositary Authorfty

Belgian Coordinated Collectlons of Microorganisms (BCCM™)

Laboratorium voor Microblologie - Bacteriénverzameiing (LMQ) I
Universiteit Gent

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

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

ot authorized official(s)

v Dr. D. Janssen_s, curator IDA

Date : September 5, 2002
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