
WO 03/037367 PCT/EP02/11899  1  Novel bacterial poultry disease Field of
the invention 5 The invention belongs to the field of animal health and in
particular the causative  agents of a new bacterial poultry disease,
Pasteurella trehalosi and/or Mannheimia  haemolytica. The invention
provides said Pasteurella trehalosi and/or Mannheimia  haemolytica
bacteria, a vaccine comprising inactivated Pasteurella trehalosi and/or
Mannheimia haemolytica, and a method of immunizing chicken to prevent said
disease  10 in chicken. Background of the invention During the last decade,
intensive poultry farming methods to increase productivity, has  resulted
in an increase of disease manifestation throughout all major poultry
producing  15 countries. This has caused an increasing need for new and
better vaccines and vaccination programs to control these diseases.
Nowadays, most animals are  immunized against a number of diseases of viral
and bacterial origin. Examples of viral diseases in poultry are Newcastle
Disease, Infectious Bronchitis,  Avian Pneumovirus, Fowlpox, Infectious
Bursal Disease etc. 20 Examples of bacterial diseases are Avian Coryza
caused by Haemophilus  paragallinarum (upper respiratory tract), Bordetella
avium (upper respiratory tract),  Ornithobacterium rhinotracheale (lower
respiratory tract), Salmonella infections  (digestive tract), Pasteurella
multocida, which is the causative agent of fowl cholera  (septicemic), and
E. coli infections. 25 Therefore, the technical problem underlying this
invention was to identify a new  bacterial poultry disease, to provide the
causative agent of said disease and a to  provide a vaccine to prevent said
disease. 30 Figure legends A) From field outbreaks FIG. 1) Broilers: Nasal
discharge and swollen areas around the eye. WO 03/037367 PCT/EP02/11899  2
FIG. 2) Broilers: Haemorrhage in heart and coronary fat. FIG. 3) Broilers:
Conjuctivitis and inflammation around the eye.  FIG. 4) Layers: Nasal
discharge and displaced comb with cyanosis.  FIG. 5) Layers: Inflammation
and haemorrhage around the eye. 5 FIG. 6) Layers: Haemorrhage in the dermal
tissue behind entrance to auditory  



orifice. FIG. 7) Layers: Inflammation of kidneys.  FIG. 8) Layers:
Haemorrhages in oviduct.  FIG. 9) Layers: Deformed ovarian follicles. 10
FIG. 10) Layers: Haemorrhage in the junction between proventriculus and
gizzard.  FIG. 11) Layers: Congestion and haemorrhage in oviduct. B)
Experimental Infection FIG. 12) Layers: Inflammation and haemorrhage in
kidney.  is FIG. 13) SPF: Prostration. FIG. 14) Layers: Haemorrhage in
joint and muscle.  FIG. 15) Layers: Nasal discharge and pale comb.  FIG.
16) Layers: Haemorrhage in muscle. FIG. 17) SPF: Haemorrhage in heart and
coronary fat. 20 FIG. 18) Layers: Healthy bird on the left and sick bird on
the right with ruffled  feathers. FIG. 19) Layers: Greenish diarrhea.  FIG.
20) SPF: Haemorrhage in muscle. FIG. 21) SPF: Prostration (locomotive
problems) and greenish diarrhea.  25 FIG. 22) Layers: Enlarged liver with
haemorrhage. Disclosure of the invention Definitions of terms used in the
description: 30 Before the embodiments of the present invention it must be
noted that as used herein  and in the appended claims, the singular forms
"a", "an", and "the" include plural  reference unless the context clearly
dictates otherwise. Thus, for example, reference to  "a Pasteurella
trehalosi" includes a plurality of such Pasteurella trehalosi bacteria
reference to the "cell" is a reference to one or more cells and equivalents
thereof known WO 03/037367 PCT/EP02/11899  3 to those skilled in the art,
and so forth. It is irrelevant whether a word is capitalized or  not,
therefore both "Arabinose" and "arabinose" have the same meaning, unless
indicated otherwise. Unless defined otherwise, all technical and scientific
terms used  herein have the same meanings as commonly understood by one of
ordinary skill in the  art to which this invention belongs. Although any
methods and materials similar or  equivalent to those described herein can
be used in the practice or testing of the  present invention, the preferred
methods, devices, and materials are now described. All  publications
mentioned herein are incorporated herein by reference for the purpose of
describing and disclosing the cell lines, vectors, and methodologies as
reported in the 



10 publications which might be used in connection with the invention.
Nothing herein is to  be construed as an admission that the invention is
not entitled to antedate such  disclosure by virtue of prior invention.
Surprisingly, a new bacterial poultry disease has been observed by the
present  15 inventors, which occurs primarily in layers and less frequent
in broilers. The disease  was seen in chicken that had been vaccinated
against the bacterium Haemophilus  paragallinarum (causative agent of avian
Coryza), and Pasteurella multocida (causative  agent of fowl cholera). The
symptoms of this new disease differ from the specific  symptoms of Coryza.
Given the fact that the newly discovered disease clearly shows 20 the
clinical signs of a upper respiratory tract infection as described below,
H.  paragallinarum could be ruled out as the causative agent. The present
invention relates in a first embodiment to Gram-negative, facultative
anaerobic, pleomorphic rod-shaped bacteria causing a novel disease of the
upper  25 respiratory and of the reproductive tract of poultry, wherein
said bacteria are selected  from the group of Pasteurella trehalosi and/or
Mannheimia haemolytica. Said bacteria according to the invention may be
isolated from infected trachea, palatine  cleft, ovary, liver, heart,
kidney and gonads (broilers). They can be identified as  30 Pasteurella
trehalosi and/or Mannheimia haemolytica according to the invention based
on the tests listed below : Beta haemolysis +  Gram stain  35 Oxidase + WO
03/037367 PCT/EP02/11899  4  Catalase + Urease - Nitrate +  Indole - s The
bacterial isolates may be purified and biotyped according to the method
described  by Jaworski et al. (1). This method is also exemplified in the
examples. Important  method to classify bacteria are DNA-DNA hybridization,
REA (restriction enzyme  analysis see e.g. J. Clinical Microbiol, 1993, 31:
831-835) and ribotyping. Said methods 10 may be applied by the artisan to
find out whether bacteria are within the scope of the  present invention. A
challenge model to validate Koch's postulates is also exemplified  in the
examples. Thus, an important embodiment of the present invention are
Pasteurella trehalosi  



and/or Mannheimia haemolytica, wherein said Pasteurella and/or Mannheimia
are  is beta((3)-haemolysis-positive, Gram-negative, oxidase-positive,
catalase-positive, urease-negative, nitrate-positive and indole-negative.
Preferably, said Pasteurella  trehalosi and/or Mannheimia haemolytica
according to the invention are also  MacConkey-positive. Even more
preferred, said Pasteurella trehalosi and/or  Mannheimia haemolytica
according to the invention are additionally Glucose-positive, 20
Sucrose-positive, Mann itol-positive, Arabinose-negative,
Celobiose-negative, Xylose- positive, Salicin-negative, Ornithine-negative,
Esculin-negative, alpha-Fucosidase- negative, beta-Galactosidase-positive.
Most preferred are Pasteurella trehalosi  according to the invention,
wherein said Pasteurella are also Arabinose-negative and
Trehalose-positive. Preferably also, said Pasteurella trehalosi according
to the invention 25 are also beta ((3)-Glucosidase-negative or -positive,
depending on the biotype. Also  most preferred are Mannheimia haemolytica
according to the invention, wherein said  Mannheimia are furthermore
Arabinose-negative and Trehalose-negative. Preferably  also, said
Mannheimia haemolytica according to the invention are also beta-
Glucosidase negative. 30 These characteristic properties of the bacteria
according to the invention renders the  bacteria according to the invention
novel over other known bacterial poultry pathogens  (Diseases of Poultry,
Tenth Edition, Edited by B.W. Calnek, Iowa State University  Press, Iowa,
U.S.A. 1997). WO 03/037367 PCT/EP02/11899  5 Another preferred embodiment
of the present invention are Pasteurella trehalosi and/or  Mannheimia
haemolytica according to the invention, wherein said poultry is selected
from the group of chicken, turkey, duck, goose, dove, pigeon and quail. s
The invention provides a novel type of Gram-negative, facultative
anaerobic,  pleomorphic rod-shaped bacteria, said novel type of bacteria
being characterized by the  bacteria deposited at the American Type Culture
Collection (ATCC), 1081, University  Boulevard, Manassas, VA 20110 - 2209,
USA, under the following deposit numbers: - Pasteurella trehalosiATCC No.
PTA-3667 (internal designation BIV-4985); ,0 - Pasteurella trehalosi ATCC
No. PTA-3668 (internal designation BIV-AVICOR); - Mannheimia haemolytica
ATCC No. PTA-3669 (internal designation BIV-07990).  The date of deposit
was August 22, 2001. Thus, a most preferred embodiment of the present
invention are Pasteurella trehalosi  as deposited at the under accession
number ATCC No. PTA-3667. These bacteria are  ,S further exemplified in
table 3 of example 1. Another most preferred embodiment of the present
invention are Pasteurella trehalosi  



as deposited at the under accession number ATCC No. PTA-3668. These
bacteria are  further exemplified in table 2 of example 1. Another most
preferred embodiment of the present invention are Mannheimia  20
haemolytica as deposited at the under accession number ATCC No. PTA-3669.
These  bacteria are further exemplified in table 1 of example 1. The
results of tests from sections A and B in the examples (Tables 1, 2 and 3)
confirms  the bacteria BIV- 4895; ATCC No. PTA-3667 and BIV-AVICOR; ATCC
No. PTA-3668  to belong to the family Pasteurellaceae (Pasteurella
trehalosi, which are Trehalose 25 positive and arabinose negative), while
the bacteria BIV-07990; ATCC No. PTA-3669  belong to the family Mannheimia
(Mannheimia haemolytica, which are Trehalose  negative and arabinose
negative). The invention also relates to microbiological culture comprising
bacteria according to  30 the invention as disclosed above. The culture may
be made by growing said bacteria at  a temperature of between 35 and 37C.
The bacteria may be grown under normal  atmospheric oxygen pressure. The
bacteria can be grown in a variety of different  general-purpose bacterial
growth promoting media known to the skilled person, e.g.  Tryptose Broth
(TB), Soy Trypticasein Broth or Brain Heart Infusion broth or any WO
03/037367 PCT/EP02/11899 6  enriched media. The bacteria may also be grown
on sheep blood agar incubated at  37C for 24 hours. Various physical and
chemical methods of bacterial inactivation are known in the art.  Examples
of physical inactivation are UV- radiation, X-ray radiation,
gamma-radiation  and heating. Examples of inactivating chemicals are
beta-propiolactone,  glutaraldehyde, beta-ethyleneimine and formaldehyde.
Preferably the bacteria according to the invention are inactivated with
formaldehyde.  10 Surprisingly, the use of formaldehyde at a final
concentration of 0.2% is an excellent  method to inactivate the bacteria
according to the invention. Thus, in another important aspect, the
invention relates to a method for inactivation of a  Pasteurella trehalosi
and/or Mannheimia haemolytica according to the invention  comprising the
use of formaldehyde at a final concentration of 0.2%. 15 Said bacteria
according to the invention which are inactivated by the methods disclosed
supra and by other methods of inactivating the bacteria known to the
skilled person are  embodied in the present invention. Therefore, another
important aspect are inactivated  Pasteurella trehalosi and/or Mannheimia
haemolytica obtainable by a method according 20 to the invention or by a
method known in the art. Preferably, said inactivated  



Pasteurella trehalosi and/or Mannheimia haemolytica according to the
invention are  selected from the group of Pasteurella trehalosi ATCC No.
PTA-3667, Pasteurella  trehalosi ATCC No. PTA-3668 and/or Mannheimia
haemolytica ATCC No. PTA-3669. 25 Therefore, another important aspect are
live attenuated Pasteurella trehalosi and/or  Mannheimia haemolytica
obtainable by a method known in the art. Preferably, said live  attenuated
Pasteurella trehalosi and/or Mannheimia haemolytica according to the
invention are selected from the group of Pasteurella trehalosi ATCC No.
PTA-3667,  Pasteurella trehalosi ATCC No. PTA-3668 and/or Mannheimia
haemolytica ATCC No. 30 PTA-3669. Said Pasteurella trehalosi and/or
Mannheimia haemolytica according to the  invention are attenuated by
multiple passages in appropriate culture media or by any  other method
known in the art. WO 03/037367 PCT/EP02/11899  7 Inactivated as understood
herein means, that the Pasteurella trehalosi and/or  Mannheimia haemolytica
according to the invention are killed without possible  replication to
cause clinical disease. Attenuated as understood herein means, that the
Pasteurella trehalosi and/or  S Mannheimia haemolytica according to the
invention are live bacteria with possible  replication but will not cause
clinical disease. Yet another important aspect are fractions or fragments
of Pasteurella trehalosi and/or  Mannheimia haemolytica obtainable by a
method known in the art. Said fragments may  10 be prepared by detergent
solubilization of Pasteurella trehalosi and/or Mannheimia  haemolytica
according to the invention or by any other method known in the art.
Preferably, said fractions or fragments are purified antigens of said
Pasteurella trehalosi  and/or Mannheimia haemolytica according to the
invention. Preferably, said  fractions/fragments are outer membrane
proteins of Pasteurella trehalosi and/or  '5 Mannheimia haemolytica
according to the invention. A "fragment" according to the invention is any
immunogenic subunit of a said  Pasteurella trehalosi and/or Mannheimia
haemolytica according to the invention, i.e.  any polypeptide subset. 20
Thus, the invention relates to fragments containing at least one antigen of
Pasteurella  trehalosi and/or Mannheimia haemolytica according to the
invention. Most preferably,  said fragments are containing at least one
antigen of bacteria selected from the group  of Pasteurella trehalosi ATCC
No. PTA-3667, Pasteurella trehalosi ATCC No. PTA- 3668 and/or Mannheimia
haemolytica ATCC No. PTA-3669. Said fragment may 25 comprise whole
bacterial cells of said strain(s), bacterial extracts, Outer Membrane
Fractions, bacterial exo- and/or endotoxins, and purified proteins.
Antigenic  



polypeptides or fragments thereof may for example be obtained from purified
bacterial  proteins or by expression of the corresponding genetic material
in some prokaryotic or  eukaryotic expression system or by organo-chemical
synthesis. Said methods are  30 known to the skilled person. The invention
further relates to live, and/or live attenuated, and/or inactivated
Pasteurella trehalosi and/or Mannheimia haemolytica according to the
invention and/or WO 03/037367 PCT/EP02/11899  8 fractions of said
Pasteurella trehalosi and/or Mannheimia haemolytica for use in a  vaccine.
The invention further provides a vaccine derived from the newly identified
bacteria  disclosed above. Thus, the invention further relates to a vaccine
composition  comprising a live, and/or live attenuated, and/or inactivated
Pasteurella trehalosi and/or  Mannheimia haemolytica according to the
invention and/or fractions of said Pasteurella  trehalosi and/or Mannheimia
haemolytica. 10 The term "vaccine" as understood herein is a vaccine for
veterinary use comprising  antigenic substances and is administered for the
purpose of inducing a specific and  active or passive immunity against a
disease provoked by said Pasteurella trehalosi  and/or Mannheimia
haemolytica. The live or live attenuated Pasteurella trehalosi and/or
Mannheimia haemolytica according to the invention confer active immunity
that may be 13 transferred passively via maternal antibodies against the
immunogens it contains and  sometimes also against antigenically related
organisms. The inactivated Pasteurella  trehalosi and/or Mannheimia
haemolytica according to the invention and/or fractions of  said
Pasteurella trehalosi and/or Mannheimia haemolytica confer passive
immunity. Additional components to enhance the immune response are
constituents commonly  20 referred to as adjuvants, like e.g. aluminium
hydroxide, mineral or other oils or ancillary  molecules added to the
vaccine or generated by the body after the respective induction  by such
additional components, like but not restricted to interferons, interleukins
or  growth factors. 25 In a preferred embodiment, said vaccine comprises
inactivated bacteria. Preferably, a vaccine of the invention refers to a
vaccine as defined above, wherein one  immunologically active component is
a live Pasteurella trehalosi and/or Mannheimia  haemolytica. The term "live
vaccine" refers to a vaccine comprising a particle capable of
division/multiplication. 30 Preferably also, a vaccine according to the
invention comprises attenuated Pasteurella  trehalosi and/or Mannheimia
haemolytica according to the invention and a  



pharmaceutically acceptable carrier or excipient. Said vaccine may also be
administered as a combined vaccine comprising two or more strains of said
live, and/or WO 03/037367 PCT/EP02/11899  9 live attenuated, and/or
inactivated Pasteurella trehalosi and/or Mannheimia haemolytica  according
to the invention and/or fractions of two or more strains of said
Pasteurella  trehalosi and/or Mannheimia haemolytica. Most preferably said
live, and/or live  attenuated, and/or inactivated Pasteurella trehalosi
and/or Mannheimia haemolytica  according to the invention and/or fractions
of said Pasteurella trehalosi and/or  Mannheimia haemolytica in the vaccine
are selected from the group of Pasteurella  trehalosi ATCC No. PTA-3667,
Pasteurella trehalosi ATCC No. PTA-3668 and/or  Mannheimia haemolytica ATCC
No. PTA-3669. 10 Preferably also, a vaccine according to the invention
comprises inactivated Pasteurella  trehalosi and/or Mannheimia haemolytica
according to the invention and a  pharmaceutically acceptable carrier or
excipient. Said vaccine may also be  administered as a combined vaccine
comprising two or more strains of said inactivated  Pasteurella trehalosi
and/or Mannheimia haemolytica. 15 Furthermore, fractions of whole cells may
also be used as the relevant immunogen in  the vaccine according to the
invention. Therefore, preferably a vaccine according to the  invention
comprises fractions of Pasteurella trehalosi and/or Mannheimia haemolytica
according to the invention and a pharmaceutically acceptable carrier or
excipient. Said 20 vaccine may also be administered as a combined vaccine
comprising two or more  strains of said inactivated Pasteurella trehalosi
and/or Mannheimia haemolytica. In  particular, the invention relates to
vaccines comprising fragments which contain at least  one antigen of
Pasteurella trehalosi and/or Mannheimia haemolytica according to the
invention. Most preferably, the invention relates to vaccines comprising
fragments 25 which contain at least one antigen of bacteria selected from
the group of Pasteurella  trehalosi ATCC No. PTA-3667, Pasteurella
trehalosi ATCC No. PTA-3668 and/or  Mannheimia haemolytica ATCC No.
PTA-3669. Said fragment may comprise whole  bacterial cells, bacterial
extracts, Outer Membrane Fractions, bacterial exo- and/or  endotoxins, and
purified proteins. Antigenic polypeptides or fragments thereof may for 30
example be obtained from purified bacterial proteins or by expression of
the  corresponding genetic material in some prokaryotic or eukaryotic
expression system or  by organo-chemical synthesis. Said methods are known
to the skilled person. WO 03/037367 PCT/EP02/11899  10 



Preferably, the vaccine according to the invention also comprises an
adjuvant.  Therefore, the invention further relates to a vaccine
composition according to the  invention, further comprising one or more
suitable adjuvant(s) and/or excipient(s) and/or  carrier(s). Adjuvants as
used herein comprise substances that boost the immune response of the
injected animal. A number of different adjuvants are known in the art.
Adjuvants as  used herein include Freund's Complete and Incomplete
Adjuvant, vitamin E, non-ionic  block polymers, muramyldipeptides, Quil A,
mineral and non-mineral oil, vegetable oil,  and Carbopol (a homopolymer).
In a preferred embodiment, the vaccine according to ,o the invention
bacterin comprises a water-in-oil emulsion adjuvant. Said vaccine is also
called a bacterin comprising inactivated (killed) bacteria according to the
invention and  a water-in-oil emulsion adjuvant. Other ways of adjuvating
the bacteria known to the  skilled person are also embodied in the present
invention. 33 Also preferably, the vaccine according to the invention may
comprise one or more  suitable emulsifiers, e.g. Span or Tween. Preferably
also, said live, and/or live attenuated, and/or inactivated Pasteurella
trehalosi  and/or Mannheimia haemolytica according to the invention and/or
fractions of said  20 Pasteurella trehalosi and/qr Mannheimia haemolytica
in the vaccine are selected from the group of Pasteurella trehalosi ATCC
No. PTA-3667, Pasteurella trehalosi ATCC No.  PTA-3668 and/or Mannheimia
haemolytica ATCC No. PTA-3669. Preferably, the vaccine in the present
invention comprises at least one antigen of  25 bacteria selected from the
group of Pasteurella trehalosi ATCC No. PTA- 3667,  Pasteurella trehalosi
ATCC No. PTA- 3668 and/or Mannheimia haemolytica ATCC No.  PTA- 3669. Said
vaccine may comprise whole bacterial cells of said strain(s), bacterial
extracts, Outer Membrane Fractions, bacterial exo- and/or endotoxins, and
purified  proteins. Antigenic polypeptides or fragments thereof may for
example be obtained 30 from purified bacterial proteins or by expression of
the corresponding genetic material  in some prokaryotic or eukaryotic
expression system or by organo-chemical synthesis.  Said methods are known
to the skilled person. WO 03/037367 PCT/EP02/11899  11 Most preferably, the
invention further relates to a vaccine composition according to the
invention, further comprising at least one other antigen from a virus or
microorganism  pathogenic to poultry. Preferably, said antigen is in the
form of live, attenuated or  inactivated viruses or microorganisms or
fragments thereof. Said fragment may 5 comprise whole bacterial cells or
viral particles, bacterial extracts, viral antigens, viral  subunits, Outer
Membrane Fractions, bacterial exo- and/or endotoxins, and purified  



proteins. Antigenic polypeptides or fragments thereof may for exaniple be
obtained  from purified bacterial proteins or by expression of the
corresponding genetic material  in some prokaryotic or eukaryotic
expression system or by organo-chemical synthesis.  10 Said methods are
known to the skilled person. Most preferably, the invention further relates
to a vaccine composition according to the  invention, further comprising at
least one other antigen from a virus or microorganism  pathogenic to
poultry, wherein said virus or microorganism is selected from, but not /5
restricted to, the group consisting of Infectious Bronchitis Virus,
Newcastle Disease  Virus, Infectious Bursal Disease Virus (disease:
Gumboro), Chicken Anaemia agent,  Avian Reovirus, Mycoplasma gallisepticum,
Avian Pneumovirus, Haemophilus  paragallinarum (disease: Coryza), Chicken
Poxvirus, Avian Encephalomyelitis virus,  Pasteurella multocida and E.
coli. 20 A "pharmaceutical composition" essentially consists of one or more
ingredients capable  of modifying physiological e.g. immunological
functions of the organism it is  administered to, or of organisms living in
or on the organism. The term includes, but is  not restricted to
antibiotics or antiparasitics, as well as other constituents commonly 25
used to achieve certain other objectives like, but not limited to,
processing traits,  sterility, stability, feasibility to administer the
composition via enteral or parenteral routes  such as oral, intranasal,
intravenous, intramuscular, subcutaneous, intradermal or other  suitable
route, tolerance after administration, controlled release properties. Thus,
in  another important aspect of the invention the invention relates to a
pharmaceutical 30 composition comprising a live, and/or live attenuated,
and/or inactivated Pasteurella  trehalosi and/or Mannheimia haemolytica
according to the invention and/or fractions of  said Pasteurella trehalosi
and/or Mannheimia haemolytica. WO 03/037367 PCT/EP02/11899  12 The
invention relates to a method of treating a Pasteurella trehalosi and/or
Mannheimia  haemolytica-infected animal (e.g. the live bacteria as
described above) belonging to the  group of poultry wherein said live,
attenuated, inactivated Pasteurella trehalosi and/or  Mannheimia
haemolytica and/or fractions and/or fragments thereof according to the s
invention as described supra, are administered to the poultry animal in
need thereof at  a suitable doses as known to the skilled person and the
reduction of symptoms caused  by said Pasteurella trehalosi and/or
Mannheimia haemolytica infection is monitored.  Said treatment preferably
may be repeated. 10 Yet another important embodiment is a method of
immunizing poultry against the  disease of the respiratory and reproductive
tract caused by a Pasteurella trehalosi  



and/or Mannheimia haemolytica (e.g. the live bacteria as described above)
comprising  administration of an immunologically effective amount of a
vaccine according to the  invention and the reduction of symptoms caused by
said Pasteurella trehalosi and/or  '5 Mannheimia haemolytica infection is
monitored. Another important embodiment is the use of an inactivated
Pasteurella trehalosi and/or  Mannheimia haemolytica according to the
invention and/or live Pasteurella trehalosi  and/or Mannheimia haemolytica
according to the invention and/or live attenuated 20 Pasteurella trehalosi
and/or Mannheimia haemolytica according to the invention and/or  fragments
or fractions of said Pasteurella trehalosi and/or Mannheimia haemolytica
according to the invention in the manufacture of a vaccine for the
prophylaxis of  Pasteurella trehalosi and/or Mannheimia haemolytica
infections. 25 The invention also relates to a method of diagnosis of a
disease caused by comprising  the steps of obtaining a sample from poultry,
wherein said sample is selected from the  group of blood, serum, plasma,
tissue scrapings, washings, swabs, tissue, analysing  said sample for the
presence of Pasteurella trehalosi and/or Mannheimia haemolytica  according
to the invention. 30 In a preferred embodiment the presence of Pasteurella
trehalosi and/or Mannheimia  haemolytica is determined by an immune test.
An immune test uses monoclonal  antibodies or polyclonal antisera specific
to Pasteurella trehalosi and/or Mannheimia  haemolytica. The generation of
monoclonal antibodies is known in the art (3, 4). WO 03/037367
PCT/EP02/11899  13 Immune tests include the methods of detection known in
the art such as the ELISA test  (enzyme-linked immuno-sorbent assay) or the
so-called sandwich-ELISA test, dot blots,  immunoblots, radioimmuno tests
(radioimmunoassay RIA), diffusion-based Ouchterlony  test or rocket
immunofluorescent assays) or agglutination tests (rapid plate or micro-
plate agglutination tests). Another immune test is the so-called Western
blot (also  known as Western transfer procedure or Western blotting). The
purpose of Western  blot is to transfer proteins or polypeptides separated
by polyacrylamide gel  electrophoresis onto a nitrocellulose filter or
other suitable carrier and at the same time  retain the relative positions
of the proteins or polypeptides obtained from the gel 10 electrophoresis.
The Western blot is then incubated with an antibody which specifically
binds to the protein or polypeptide under consideration. These methods of
detection  can be used by the average skilled person to perform the
invention described herein.  Literature references in which the skilled
person can find the above-mentioned methods  and other detection methods
are listed as follows: An Introduction to 



15 Radioimmunoassay and Related Techniques, Elsevier Science Publishers,
Amsterdam,  The Netherlands (1986); Bullock et al., Techniques in
lmmunocytochemistry, Academic  Press, Orlando, FL Vol. 1 (1982), Vol. 2
(1983), Vol. 3 (1985); Tijssen, Practice and  Theory of Enzyme
Immunoassays: Laboratory Techniques in Biochemistry and  Molecular Biology,
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). 20 In
another, most particular embodiment, the sample as disclosed supra is
incubated  with antibodies which are specific to Pasteurella trehalosi
and/or Mannheimia  haemolytica and the antigen/antibody complex thereby
formed is determined. 25 In a particularly preferred embodiment of the
method according to the invention, the  presence of Pasteurella trehalosi
and/or Mannheimia haemolytica in a sample as  disclosed supra is determined
by molecular biology methods. Molecular biology  methods as used herein
means detection methods which include, for example,  polymerase chain
reaction (PCR), reverse transcriptase polymerase chain reaction 30 (RT-PCR)
or may be Nofthern or Southern blots which the skilled person can find in
the  standard reference books (e.g. Sambrook et al. (1989) Molecular
Cloning: A Laboratory  Manual, 2nd ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York  and Bertram, S. and Gassen, H.G.
Gentechnische Methoden, G. Fischer Verlag,  Stuttgart, New York, 1991). WO
03/037367 PCT/EP02/11899  14 The invention also includes a diagnostic test
kit according to the invention which is  characterised in that it contains
all the necessary elements for detecting Pasteurella  trehalosi and/or
Mannheimia haemolytica. 5 A diagnostic test kit is a collection of all the
components for carrying out a method of  diagnosis according to the
invention. Some examples (not an exhaustive list) of other  elements for
performing a method according to the invention include containers such as
96-well plates or microtitre plates, test tubes, other suitable containers,
surfaces and  substrates, membranes such as nitrocellulose filter, washing
reagents and buffers. A 10 diagnostic test kit may also contain reagents
which may detect bound antibodies, such  as for example labelled secondary
antibodies, chromophores, enzymes (e.g.  conjugated with antibodies) and
the substrates thereof or other substances which are  capable of binding
antibodies. The invention further relates to a diagnostic test kit
according to the invention which is  /5 characterized in that it contains
all the necessary elements for carrying out a PCR or  RT-PCR to detect
Pasteurella trehalosi- and/or Mannheimia haemolytica-specific DNA  or RNA.
Said kit may contain, but is not limited to in addition to test tubes or
96-well  



plates or microtitre plates, other suitable containers, surfaces and
substrates,  membranes such as nitrocellulose filters, washing reagents and
reaction buffers (which 20 may vary in pH and magnesium concentrations),
sterile water, mineral oil, BSA (bovine  serum albumin), MgCI2, (NH4)2SO4,
DMSO (dimethylsulphoxide), mercaptoethanol,  nucleotides (dNTPs), enzymes
such as Taq-polymerase and reverse transcriptase and,  as the DNA matrix,
the DNA or cDNA specific for Pasteurella trehalosi and/or  Mannheimia
haemolytica, oligonucleotides specific for a Pasteurella trehalosi and/or
25 Mannheimia haemolytica DNA or RNA, control template, DEPC-water, DNAse,
RNAse  and further compounds known to the skilled artisan. Oligonucleotides
according to the  invention are short nucleic acid molecules from about 15
to about 100 nucleotides long,  which bind under stringent conditions to
the nucleic acid sequence which is  complementary to a Pasteurella
trehalosi and/or Mannheimia haemolytica protein. By 30 stringent conditions
the skilled person means conditions which select for more than  85%,
preferably more than 90% homology (cf. Sambrook et al. (1989) Molecular
Cloning: A Laboratory Manual, 2"d ed., Cold Spring Harbor Laboratory Press,
Cold  Spring Harbor, New York and Bertram, S. and Gassen, H.G.
Gentechnische Methoden,  G. Fischer Verlag, Stuttgart, New York, 1991). WO
03/037367 PCT/EP02/11899  15 The following examples serve to further
illustrate the present invention; but the same  should not be construed as
limiting the scope of the invention disclosed herein. S Example I Field
disease outbreaks associated with Pasteurella trehalosi and Mannheimia
haemolytica ,o Clinical signs From field observations Layers Broilers  Mild
upper respiratory / reproductive Severe upper respiratory reproductive
Age: 22 weeks of age Age: 7 weeks Nasal discharge Sneezing with rales
Swollen areas around the eye Swollen head Low feed consumption Low feed
consumption_  Whitish diarrhea Depression Decreased egg production Non
uniform growth  Low mortality Ruffled feathers  Comb displaced Prostration
Cyanosis of comb Mortality 8% 



15 Gross Lesions Ovarian atrophy with haemorrhages Haemorrhages in gonads
and regression Ovarian follicles deformed Upper part of trachea with
haemorrhages  Enlarged liver Enlarged liver with haemorrhages  Inflammation
of kidneys Airsacculitis Haemorrhages in abdominal fat Enlarged spleen with
haemorrhages  Haemorrhages in thoracic cavity Haemorrhages in muscle
Haemorrhages in oviduct Haemorrhages in the heart and hydropericardium
Haemorrhages of coronary fat Haemorrhages in the thoracic cavity Three
strains of a novel type of Gram-negative, facultative anaerobic,
pleomorphic rod- shaped bacteria, were deposited at the American Type
Culture Collection (ATCC),  1081, University Boulevard, Manassas, VA 20110
- 2209, USA, under deposit number WO 03/037367 PCT/EP02/11899  16 ATCC No.
PTA - 3667 for BIV-4985 Pasteurella trehalosi; ATCC No. PTA-3668 for
BIV-AVICOR Pasteurella trehalosi and ATCC No. PTA-3669 for BIV-07990,
Mannheimia haemolytica. The date of deposit being August 22, 2001. The
deposited bacteria were typed according to standard determination methods,
using  Bergey's Manual of Systematic Bacteriology Volume I (1984. Williams
and Wilkins, 428  East Preston Street. Baltimore, USA.) TABLE I  10
Mannheimia haemolytica : BIV - 07990 (Biotype 1); ATCC No. PTA-3669
Macroscopic morphology 15 Colonies grown on Sheep Blood Agar for 24 hours,
range from 1.0 to 1.5 mm in  diameter, bright translucent, low convex,
smooth and creamy, J3 hemolysis.  Microscopic morphology Gram-negative ,
non-motile, pleomorphic rods, often exhibit bipolar staining.  20
Biochemical and other tests  Section A TEST REACTION  Oxidase +  Catalase +



Indole - Glucose +  Sucrose +  MacConkey +  Urease - N itrate +  Section B
Maltose +  Mannitol +  Arabinose - Celobiose - Sorbitol +  Xilose +
Treahalose - Salicin  WO 03/037367 PCT/EP02/11899  17 Ornithine - Esculine
- 3 Glucosidase - a - Fucosidase - 3 Galactosidase +  s TABLE 2 Pasteurella
trehalosi BIV-AVICOR (Biotype 2); ATCC No. PTA-3668  Macroscopic morphology
10 Colonies grown on Sheep Blood Agar for 24 hours, range from 1.0 to 1.5
mm in  diameter, bright translucent, low convex, smooth and creamy, R
hemolysis.  Microscopic morphology Gram-negative , non-motile, pleomorphic
rods, often exhibit bipolar staining.  IS Biochemical and other tests
Section A TEST REACTION  Oxidase +  Catalase +  Indole - Glucose +  



Sucrose +  MacConkey +  Urease Nitrate +  Section B Maltose +  Mannitol +
Arabinose - Celobiose - Sorbitol +  Xylose +  Trehalose +  Salicin -
Ornithine - Esculin  13 Glucosidase + a " 80% are positive  a - Fucosidase
13 Galactosidase + WO 03/037367 PCT/EP02/11899  18  TABLE 3 s Pasteurella
trehalosi : BIV - 4895 (Biotype 4); ATCC No. PTA-3667  Macroscopic
morphology Colonies grown on Sheep Blood Agar for 24 hours, range from 1.0
to 1.5 mm in  diameter, bright translucent, low convex, particulate and
dry, R hemolysis. 10 Microscopic morphology Gram-negative , non-motile,
pleomorphic rods, often exhibit bipolar staining.  Biochemical and other
tests 15 Section A TEST REACTION  Oxidase +  Catalase +  Indole - Glucose +
Sucrose +  -MacConkey +  Urease - 



Nitrate +  Section B Maltose - Mannitol +  Arabinose - Celobiose - Sorbitol
+  X lose +  Trehalose +  Salicin - Ornithine - Esculin - 13 Glucosidase -
a - Fucosidase - 13 Galactosidase + 20 The results of tests from Section A
and B (Tables 1, 2 and 3) confirms the bacteria BIV- 4895; ATCC No.
PTA-3667 and BIV- AVICOR; ATCC No. PTA- 3668 belong to the  family
Pasteurellaceae, (Pasteurella trehalosi, which are Trehalose positive and
arabinose negative), while the bacteria BIV- 07990; ATCC No. PTA- 3669
belong to the WO 03/037367 PCT/EP02/11899  19 family Mannheimia (Mannheimia
haemolytica, which are Trehalose negative and  arabinose negative).
Identification of the causative agent 5 Bacteria were isolated form
infected trachea, palatine cleft, ovary, liver, heart, kidney  and gonads
(broilers). They were identified as Pasteurella trehalosi and Mannheimia
haemolytica based on the tests listed below : 10 Beta haemoyysis +  Gram
stain - Oxidase +  Catalase +  Mac Conkey + IS Urease  N itrate +  Indole
No isolations of virus or any other bacteria were made.  20 



Biotyping:  Bacterial isolates were purified and biotyped according to the
method described by  Jaworski et al.(1). Three different biotypes (4, 2, 1)
were identified. Briefly, from the purified isolates, a single colony was
inoculated into tubes containing 3  23 ml of Tryptose Broth and incubated
at 37C for 8 hours. A loop of inoculum (20 p1) from  the tube was then
transferred into another tube containing 3 ml of 1% sugar to be  tested and
incubated for 7 days at 37C before results were recorded Challenge Model:
30 Following purification of the bacteria, isolates were grown in tryptose
media to obtain  large quantities of pure pathogens. In order to validate
Koch postulates, 3 different  groups (20 birds per group) of specific
pathogen free (SPF) chicken 13 weeks of age  were infected with each
biotype (0.2 ml / bird; 3x108 CFU / ml) by intravenous route.  The birds
were observed daily for 3 days for morbidity and mortality. At the end of
the WO 03/037367 PCT/EP02/11899  20 3rd day, all birds were sacrificed,
post-mortem lesions recorded and organ samples  (liver and gonads) were
collected for re-isolation. Post-mortem lesions of birds that died  were
also recorded. 5 Results Clinical signs: Prostration, Lameness, Displaced
comb, Ruffled feathers, Cyanosis at  the tip of the comb. Lesions:  ,o
Lesion BIV- 4895 BIV- Avicor BIV- 07990  (Biotype 4) (Biotype 2) (Biotype
1)  Heart edema 73 % - 37 % 90 %  Heart haemorrhages 90 % --- 70 %
Haemorrhages in coronary fat 90 % 37 % 50 %  Pericarditis 73 % 46 % 30 %
Haemorrhages in thoracic --- 19% 40 %  cavity Haemorrhages in ovary 64 % 9%
20 %  Inflammation of kidneys 64 % 46 % 60 %  Haemorrhages in kidneys 55 %
46 % 20 %  Enlarged liver with --- 73 % --- haemorrhages Airsacculitis 64 %
--- --- 



Haemorrhages in muscle --- 37 % --- Mortality 46% 19% --- EXAMPLE II Growth
of the bacteria according to the invention, preparation of the vaccine and
,S vaccination of SPF birds. Strains were grown on Tryptose Broth (TB).
Harvest was done at logarithmic growth  phase around 6-8 hours
post-inoculation depending on the strain. Plate count was  made in sheep
blood agar for titration. Colony forming units per mililiter (CFU/ml) was
20 determined using 1:10 dilutions of the harvest. Cells were killed by
adding  formaldehyde to a final concentration of 0.2%. Following a
sterility check of this  suspension, a minimal titer of 108 CFU/ml was
added to the final vaccine. WO 03/037367 PCT/EP02/11899  21 The vaccine was
prepared by mixing the two strains (BIV-4895, ATCC No. PTA-3667  and
BIV-AVICOR, ATCC No. PTA - 3668) and oil-adjuvant (a water-in-oil emulsion
on  the basis of a mineral oil with a ratio of 60% oil / 40% water) to a
minimal concentration  S of 1070 CFU/strain/ml. Specific pathogen free
(SPF) chicken were vaccinated at 2, 5 and 9 weeks of age by  injection of
0.5 ml of the vaccine subcutaneously halfway down the neck. 10 EXAMPLE III
Preparation of challenge strains and challenge of vaccinated and control
groups.  Bacterial strains BIV-4895, ATCC No. PTA-3667 and BIV-AVICOR, ATCC
No. PTA - ,s 3668, were grown on sheep blood agar for 24 hrs. at 37C. The
cells were harvested in Tryptose Broth (TB) until a suspension with an
Optical Density of 2.0 was obtained,  using a spectrophotometer at
wavelength of 540 nm. For challenge, preparations were  made that contain
the following number of cells in the final challenge-volume : 20 3 x 109
CFU/ml BIV - AVICOR; ATCC No. PTA-3668  1.45 x 1010 CFU/ml BIV-4895; ATCC
No. PTA-3667 At 13 weeks of age, 20 vaccinated and 20 non-vaccinated birds
were challenged by  intravenous route of 0.2 ml of the inoculum (at least
1080 CFU/bird). Birds were  25 observed for 3 days for morbidity and
mortality. After three days of observation all the remaining birds were
sacrificed and re-isolation of the bacteria from liver and gonads  were
made from each bird. Post-mortem lesions of birds that died were also
recorded. WO 03/037367 PCT/EP02/11899  22  RESULTS Group of birds Challenge
Mortality + Protection  



inoculum Reisolation %  Control Negative N/A 0 N/A  Control Positive ATCC
No.PTA-3667 77 23  Control Positive ATCC No.PTA-3668 54 46  Vaccinated ATCC
No.PTA-3667 0 100  Vaccinated ATCC No.PTA-3668 5 95  EXAMPLE IV Growth of
the bacteria according to the invention, preparation of the vaccine and
vaccination of SPF birds. Strains were grown on Tryptose Broth (TB).
Harvest was done at logarithmic growth  phase around 6-8 hours
post-inoculation depending on the strain. Plate count was  ,o made in sheep
blood agar for titration. Colony forming units per mililiter (CFU/ml) was
determined using 1:10 dilutions of the harvest. Cells were killed by adding
formaldehyde to a final concentration of 0.2%. Following a sterility check
of this  suspension, a minimal titer of 108 CFU/ml was added to the final
vaccine. ,s The vaccine was prepared by mixing the three strains (BIV-4895,
ATCC No. PTA-3667;  BIV-AVICOR, ATCC No. PTA - 3668 and BIV-07990, ATCC No.
PTA-3669) and oil- adjuvant (a water-in-oil emulsion on the basis of a
mineral oil with a ratio of 60% oil /  40% water) to a minimal
concentration of 107'0 CFU/strain/ml. 20 Specific pathogen free (SPF)
chicken were vaccinated at 2, 5 and 9 weeks of age by  injection of 0.5 ml
of the vaccine subcutaneously halfway down the neck. EXAMPLE V Preparation
of challenge strains and challenge of vaccinated and control groups.  23
Bacterial strains BIV-4895, ATCC No. PTA-3667; BIV-AVICOR, ATCC No. PTA -
3668  and BIV-07990, ATCC No. PTA-3669, were grown on sheep blood agar for
24 hrs. at  37C. The cells were harvested in Tryptose Broth (TB) until a
suspension with an  Optical Density of 2.0 was obtained, using a
spectrophotometer at wavelength of 540 WO 03/037367 PCT/EP02/11899  23 nm.
For challenge, preparations were made that contain the following number of
cells in  the final challenge-volume : 8.3 x 109 CFU/ml BIV - AVICOR; ATCC
No. PTA-3668  S 2.2 x 109 CFU/ml BIV-4895; ATCC No. PTA-3667 1.0 x 1010
CFU/ml BIV-07990; ATCC No. PTA-3669 At 13 weeks of age, 20 vaccinated and
20 non-vaccinated birds were challenged by  intravenous route of 0.2 ml of
the inoculum (at least 1080 CFU/bird). Birds were  



10 observed for 3 days for morbidity and mortality. After three days of
observation all the remaining birds were sacrificed and re-isolation of the
bacteria from liver and gonads  were made from each bird. Post-mortem
lesions of birds that died were also recorded.  RESULTS Group of Birds
Challenge Mortality + Protection  Inoculum Reisolation (%)  Control
Negative N/A 0 N/A  Vaccinated Control Negative Non- N/A 0 N/A  vaccinated
Vaccinated ATCC No.PTA- 27.3 72.7  3669  Vaccinated ATCC No. PTA- 20.9 79.1
3668  Vaccinated ATCC No. PTA- 16.7 83.7  3667 Control Positive ATCC No.
PTA- 53.3 46.7  3669  Control Positive ATCC No.PTA- 53.3 46.7 3668  Control
Positive ATCC No.PTA- 64.3 35.7  3667  15 Serological test Hyperimmune sera
were produced in rabbits with isolate representing each biotype,  according
to the method of Biberstein et. al. (2) The isolates were grown on blood
agar overnight, then harvested in saline containing  20 0.3% formalin. The
cells were washed once and adjusted to 10% transmittance at 575  nm for
injection. The injections were by IV route according to the following
schedule : WO 03/037367 PCT/EP02/11899  24 0.5 ml, 1.0, 2.0, 3.0, 3.0, 3.0
at 4 day intervals and all rabbits were bled 4 days after the  final
injection. The hyperimmune serum was tested for their specificity using the
3 biotype strains and  5 were reacted with homologous and heterologous
rabbit antiserum (2 fold dilutions) by  rapid plate agglutination.
Antiserum of each biotype was diluted until the end point was reached to
determine the  highest dilution that was positive. 



70 Dilution (log2)  15 Anti en Biot e 1 Antiserum 1 2 3 4 5 6 7 8 9 10 11
1 + + + + + + + + + + +  2 - - - - - - - - - - - 4 - - - - - - - - - - -
Dilution (log2) Anti en Blot e 4 Antiserum 1 2 3 4 5 6 7 8 9 10 11  1 - - -
- - - - - - - - 2 - - - - - - - - - - - 4 + + + + + + + + + + +  20
Dilution (log2)  Anti en Blot e 2 Antiserum 1 2 3 4 5 6 7 8 9 10 11  1 - -
- - - - - - - - - 2 + + + + + + + + + + +  4 - - - - - - - - - - - 25 The
biotype specific hyperimmune sera was then used as positive control in
micro-plate  serum agglutination test. EXAMPLE VI 30 Preparation of
challenge strains and challenge of vaccinated and control groups. WO
03/037367 PCT/EP02/11899  25 Bacterial strains BIV-4895, ATCC No. PTA-3667,
BIV-AVICOR, ATCC No. PTA - 3668  and BIV - 07990, ATCC No. PTA-3669, were
grown on sheep blood agar for 24 hrs. at  37C. The cells were harvested in
Tryptose Broth (TB) until a suspension with an s Optical Density of 2.0 was
obtained, using a spectrophotometer at wavelength of 540  nm. For
challenge, preparations were made that contain the following number of
cells  in the final challenge-volume 1.5 x 1010 CFU/ml BIV - AVICOR; ATCC
No. PTA-3668  10 1.7 x 1010 CFU/ml BIV-4895; ATCC No. PTA-3667 1.6 x 1010
CFU/ml BIV-07990; ATCC No. PTA-3669 At 13 weeks of age, 20 vaccinated and
20 non-vaccinated birds were challenged by  



intravenous route of 0.2 ml of the inoculum (at least 1080 CFU/bird). Birds
were  ,s observed for 3 days for morbidity and mortality. After three days
of observation all the remaining birds were sacrificed, post mortem lesions
were recorded and re-isolation of  the bacteria from liver, heart and
gonads were made from each bird. RESULTS  20 Table 1. Evaluation on the
effect of vaccine based on mortality and re-isolation.  Group of birds
Challenge Mortality + Protection %  inoculum Reisolation Control negative
non- N/A N/A N/A  vaccinated Control Positive BIV - 4895 70 30  Control
Positive BIV - AVICOR 80 20  Control Positive BIV - 07990 88.8 11.2
Vaccinated BIV - 4895 10 90  Vaccinated BIV - AVICOR 10 90  Vaccinated BIV
- 07990 15 85 WO 03/037367 PCT/EP02/11899  26 Table 2. Evaluation on the
effect of vaccine based on gross  lesions following challenge. Group of
birds Challenge '%o of Lesions Protection %  inoculum Control negative N/A
N/A N/A  non-vaccinated Control Positive BIV - 4895 74.4 25.6  Control
Positive BIV - AVICOR 27.0 73.0  Control Positive BIV - 07990 7.0 93.0
Vaccinated BIV - 4895 4.0 96.0  Vaccinated BIV - AVICOR 1.1 99.0
Vaccinated BIV - 07990 2.4 98.0  References 1) Jaworski M.D., D. L. Hunter,
A. C. S. Ward. Biovariants of isolates of Pasteurella  from domestic and
wild ruminants. J. Vet. Invest. 1988, 10: 49-55. 10 2) Biberstein EL. ,
Meyer M.E. , and Kenedy P.C. Colonial variation of Pasteurella  haemolytica
isolated from sheep. J. Bact. 1958, 76: 445-452. 3) Kearney, J.F., Radbruch
A., Liesegang B., Rajewski K. A new mouse myeloma  



cell line that has lost imunoglobulin expression but permits construction
of is antibody-secreting hybrid cell lines. J. Immunol. 1979, 123:
1548-1550. 4) Kohler, G., Milstein, C. Continous culture of fused cells
secreting antibody of  predefined specifity. Nature 1975, 265: 495-497. WO
03/037367 PCT/EP02/11899  27  1/2 PCT 1-1265-PCT  Original (for SUBMISSION)
- printed on 23.10.2002 09:05:55 AM 0-1 Form - PCT/RO/134 (EASY)
Indications Relating to Deposited  Microorganism(s) or Other Biological
Material (PCT Rule 13bis) 0-1-1 Prepared using PCT-EASY Version 2.92
(updated 01.10.2002).  0-2 International Application No. e~ Pu.P92 / 1 1
899  0-3 Applicant's or agent's file reference 1-1265-PCT 1 The indications
made below relate to  the deposited microorganism(s) or  other biological
material referred to in  the description on: 1-1 page 18  1-2 line 5  1-3
Identification of Deposit 1-3-1 Name of depositary institution American
Type Culture Collection  1-3-2 Address of depositary institution 10801
University Blvd., Manassas,  Virginia 20110-2209United States of  America
1-3-3 Date of deposit 22 August 2001 (22.08.2001)  1-3-4 Accession Number
ATCC PTA-3667 1-4 Additional Indications BIV-4895 Avian Pasteurella
trehalosi  1-5 Designated States for Which all designated States
Indications are Made 1-6 Separate Furnishing of Indications NONE  These
indications will be submitted to the  International Bureau later 



2 The indications made below relate to  the deposited microorganism(s) or
other biological material referred to in  the description on: 2-1 page 17
2-2 line 7  2-3 Identification of Deposit 2-3-1 Name of depositary
institution American Type Culture Collection  2-3-2 Address of depositary
institution 10801 University Blvd., Manassas,  Virginia 20110-2209United
States of  America 2-3-3 Date of deposit 22 August 2001. (22.08.2001)
2-3-4 Accession Number ATCC PTA-3668 z~ Additional Indications BIV-AVICOR
Avian Pasteurella trehalosi  2-5 Designated States for Which all designated
States Indications are Made 2-6 Separate Furnishing of Indications NONE
These indications will be submitted to the  International Bureau later WO
03/037367 PCT/EP02/11899  28  2/2 PCT 1-1265-PCT  Original (for SUBMISSION)
- printed on 23.10.2002 09:05:55 AM 3 The indications made below relate to
the deposited microorganism(s) or - other biological material referred to
in the description on: 3-1 page 16  3-2 line 12  3-3 Identification of
Deposit 3-3-1 Name of depositary institution American Type Culture
Collection  3-3-2 Address of depositary institution 10801 University Blvd.,
Manassas,  Virginia 20110-2209United States of  America 3-3-3 Date of
deposit 22 August 2001 (22.08.2001)  3-3-4 Accession Number ATCC PTA-3669 



3-4 Additional Indications BIV-07990 Avian Mannheimia haemolytica  3-5
Designated States for Which all designated States Indications are Made 3-6
Separate Furnishing of Indications NONE  These indications will be
submitted to the  International Bureau later FOR RECEIVING OFFICE USE ONLY
0-4 This form was received with the international application: L' E'S  (yes
or no) 0-4-1 Authorized officer Y. Marint"s-v.d. Nouweland 6  FOR
INTERNATIONAL BUREAU USE ONL 0-5 This form was received by the
international Bureau on: 0-5-1 Authorized officer WO 03/037367
PCT/EP02/11899  29 SEP-13-2001 08:58 ATCC 703 365 2745 P.01  AMERICAN TYPE
CULTURE COLLECTION 10801 University Blvd.  Manassas, VA 20110-2209
Telephone: 703-365-2700 Fax: 703-365-2745  FACSIMILE  Date: September 12,
2001 To: Abelardo Aquilar  Fax Number: 52 3 668 80 80 From: ATCC Patent
Depository Number of pages: 1 (Including this page)  REFERENCE: Patent
Deposit Avian Pasteurella trehalosi: BIV-4895 assigned ATCC No. PTA-3667,
Avian PasteurelIa trehalosi: BIV-AVICOR assigned ATCC No. PTA-3668 and
Avian Mannheimia haemolytica: BIV-07990 assigned ATCC No. PTA-3669. Date of
Deposit: August 22, 2001. Paperwork will be forwarded to you in a few days.
An  invoice will be sent under separate cover: Standard storage/informing $
3,450.00  



Viability Test 490.00  Total amount to PTA-3667 to PTA 3669 $ 3,930.00
Marie Harris, Patent Specialist ATCC Patent Depository * Please note:
Patent deposit fees have increased effective January 1, 2001. Deposit forms
were revised February 2000. Current deposit forms and fees can be obtained
from our  web site: www.atcc.org. The inforntation contained in this
facsimile is intended only for the use of the individual or entity named
above. If the reader of thin message is cot the  intended recipient, you
are notified that any dissemination or distribution, r%Cept to the intended
recipient of this communication. is prohibited. lfyou hr o  received this
cotnntunioation in erroor, please call us immediately at tlse telephone
tmmber listed above. WO 03/037367 PCT/EP02/11899  30  Budapest Treaty
Deposits American Type Culture Collection I. ( C  10801 University Blvd.,
Manassas, VA 20110-2209 Phone (703) 365-2700; fax (703) 365-2745; e-mail
applied-sci@atcc.org TO DEPOSIT OR TO CONVERT A DEPOSIT TO MEET THE
REQUIREMENTS OF THE BUDAPEST TREATY ON THE INTERNA- TIONAL RECOGNITION OF
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE ALL
QUESTIONS MUST BE COMPLETED IN ENGLISH. PLEASE USE ONE FORM FOR EACH STRAIN
DEPOSITED. 1. Name of deposit. If microorganism, give complete scientific
name including genus and species and source of material; If virus,  give
name, whether plant or animal, and source including geographic location; if
cell line, give tissue and species, geographical  source of isolation, and
any known hazards associated (HIV, EBV, etc.); if genetic materials, give
name of organism from which  vector, clone or library is derived, source of
the DNA insert identified by species (e.g. human, mouse) or scientific
name, and give  name of gene and Identity of the host organism; if
consortia or mixed culture, each component of the mixture must be
Identified;  If seeds, embryos, insect eggs, etc., give common name,
scientific name, and geographical source. Avian MannhPimi a haamnl r i rya
fDrmer ly knc wn as Past- irPl 1 a hAemnl yt i ra  2. Strain designation
(i.e., number, symbols, etc.) BIV - 07990 The strain designation must
correspond with the vial labels.  3. Is this an original deposit under the
Budapest Treaty? Yes 4. Is this a request for a conversion of a deposit
already at ATCC to meet the requirements of the Budapest Treaty? If so
please  Indicate ATCC designation. Not applicable 5. Is this deposit a
mixture of microorganisms or cells? No 6. Provide details necessary to
cultivate, test for viability, and store deposit. If mixture, provide
description of components and a  method to check presence. If plasmid,
provide name.of host and antibiotic resistance. See annex 3 7. Provide
sufficient description so that ATCC may confirm deposit properties (e.g.,
Gram negative rod).  See annex 3 



a. If deposit is a cell culture, is it being cultured in the presence of
antibiotics? If so, please list the antibiotics.  Not applicable b. If
deposit Is hybridoma, what is the isotype of antibody produced? Not
applicable 8. Is this strain hazardous to humans? No Animals? via Plants?
bjQ____. If yes, what is the recommended  biosafety level for working with
this strain? I . (Refer to Biosafety in Microbiological and Biomedical
Laboratories, 4th  ed. U.S. Dept. of Health and Human Services at
www.cdc.gov/od/ohs/blosfty/bmbl4/bmbl4toc.htm]. 9. Availability: Prior to
the issuance of a U.S. Patent, ATCC will only make a culture available as
instructed by the depositor or relevant  patent office. Samples must be
provided to a specific investigator if a pertinent patent office under the
Budapest Treaty Instructs  ATCC to do so. The following questions must be
answered: a) As of date of deposit or conversion to meet the requirements
of the Budapest Treaty, do you wish the deposit to be made  available to
anyone who requests a culture? If yes there are no restrictions on
distribution. Answering no will ensure the deposit  is not available until
the patent has issued. Yes No X b) As of date of deposit or conversion to
meet the requirements of the Budapest Treaty, do you wish the deposit to be
made  available to requestors which satisfy patent offices in countries not
signatory to the Budapest Treaty? Yes No x  If yes state which countries.
Please note that if you are converting your deposit to meet the
requirements of the Budapest Treaty and your deposit has already  been
released for distribution due to the issuance of a U.S. patent, you cannot
restrict it from further distribution. WO 03/037367 PCT/EP02/11899  31  i.i
After a. U.S. patent Issues and we are so notified. ATCC ms/as the culture
available to anyone who requests. it, as allowed under  USPTO Rules and
Regulations (37 CFR 1.508 [a][2]) y 10 ATCC with notify you of your ATCC
number after confirmation of viability testing is complete.  Name of
Indl4idual to notify: `t Fax:  (52 3) 668 80 80 Phone: (52 3) 668 8038
Email: baguilar@gua.boehringer-ingelheim.com 11. Payment by check, or
credit card (Mastercard, VISA or American Express), must accompany the
deposit unless prior arrangements for billing have been made and approved.
ATCC accepts Purchase Orders in the correct amount: s..i Purchase Order No.
Check No.  Credit Card number. Please indicate MasterCard,' VISA, or AE.
Exp. Date. Name shown on card: ,  (Please type or print clearly.)
Signature of card holder PAYMENT ATCC MUST HAVE A BILLING ADDRESS, CONTACT
PERSON, PHONE AND FAX NUMBER FOR ALL DEPOSITS:  Contact person Abelardo
Aguilar Celle 30 No. 2614 Zona Industrial 44940 



Guadalajara, Jalisco. Mexico  Phone: (52 3) 668 8038 Fax:  (52 3) 668 80 80
12. Name, address, telephone and facsimile number of your attorney of
record. (Ref. Docket or Case No. 13. MUST BE COMPLETED. Deposited on behalf
of. (Verify with your management who owns the deposit. The owner's usually
company or institute and not an individual.) Boehringer Ingelheim Vetmedica
S.A. de C.V. I understand and agree that the deposit may not be Withdrawn
by me for a period specified in Rule 9,1 of the Budapest Ttuaty  (at least
30 years after the date of deposit or 5 years sifter the date of the most
recent request for the deposit, whichever Is  longer), and that If a
culture should die or be destroye during the life of the patent or the
period of time so specified, it Is my  responalb'lity to replace it with a
living culture of thu.3arne organism or c N he cases of viruses, cell
cultures, plasmide,  embryos, tnd sleds, is !s my responsibility to s p 3
suficient quantity for distribution for the Period of time specified
strove. Ing. Jorge Suchil S. May 24, Typed Name Signature . Date Address-
Calle 30 No. 2614 Zona llndustrial 44 da T osco,, g'~;,cn rtc eiheim.ca
Phone: 52 FFR An nn Fax:( '2 80E-mall: Jsuchil@-gua-bcehrin er-i 5  ADDRESS
SHIPMENTS AND FORM TO THE ATTENTION OF: Patent Depository American Type
Culture Collection  10801 University Blvd. Manassas, VA 20110.2209 U.S.A,
STORAGE: Cultures are stored for 30 years from date of c1 s'l or 5 years
after the last request for a sample, whichever to longer, as
required.underLhe Hulas of patent offices in most countries ",". FEES: For
current fees; check our Web site at www.atcc.ot request a fee sheet by
e-mail to applied-sci@atcc.org, or call  (703) 365-2700 ext. 320.,All fees
are subject to change, t ATCC USE ONLY. ATCC DESIGNATION___ RECD VT. RESULT
Name of Deposit Strain Designation: Form 13P/1 Rev. 2)00 WO 03/037367
PCT/EP02/11899  32  Failure to s >i apply alt applicable information can
delay the procea 'i. of this a PPIicafion. PLEASE TYPE OR PRINTSc RLy  No
ootnroUed matorll. orgInlsms or According to me Paperwork Roo on 4CL of I
g95. no persons are required to respond to a eollealon of vectors may be
Imponea or moved Infam1B0on unless 11 displays a venC;0M9 aonlro number.
Tho vale OMB mnaaf number tot thle Information interstate Vnlese the data
reduested an caaadlorl (a 0579A015. Do Vma re'qulred m camplo' rhta
infdenadon eolleutat Is veltmated to average between ,-FORial,APPROt,IED
"'fiSaimmlrtarseRed arm Merges 19 t%R l b and'altdlrfa tat
rsspotRU.'maiiclnq"B,e eM lorraervwtnp Itrmrudeuns, 8eeiQttr,4 bt" dare =
Tr". 



OMl3 NO. 0579 001$  94, 95, and 112). goowting and maintaining the Asia
n@edcd, Dne completing and ravloWn9 the mfQdlon to Informadon U.S.
DEPARTMENT OF AGRICULTURE ''??* 1. MODE OF TRANSPORTAT)ON(Please -X):
ANIMAL AND PLANT HEALTH INSPECTION SERVICE VETERINARY SERVICES National
Center for ImponExoon,ProtluctsProgram i. ^ AlR ^ SEA ^ LAND ^ ANY  ! 4700
River Road. Unit 40 RIverdalo, MO 20737-1231 2. U.S. Ports of Entry
APPLICATION FOR PERMIT TO: IMPORT OR TRANSPORT CONTROLLED MATERIAL OR
ORGANISMS OR VECTORS 3. IMPORTER (Name, organization, complete address,
telephone and fax 4. SHIPPER(S): (Name andAddress of producaddhipper)
number of individual who will race We and be responsible for me Impot?eo
materiel) American Type Culture Collection 10801 ,University Bvd.  Manassas
VA ':20110 - 2209 Phone (703) 365-2700 Fax 365 -274  -_ .5.DESCR1B HE
MATERIAL 0 BE IMPORTED(Provlde thefofloiginginformation, as applicable:
Animal species and tissue of origin ofenimal produc  'country of origin of
the animals from which the raw animal product' as sourced, processing
country, recombinant system and genetic inserts, endbody  immunogens,
stabllzers, nutritive (actors of animal origin in media.) (COMPLETE V$ FORM
16.7 for cell cukures and their products) 25 glass vials containing freeze
dried Avian Mannheimia haemolytica  formerly known as Pasteurella
haeuQlytica. Identified as BIV-07990;1 e QL;ANTITY,FREQtiENCY OF
IMPORTATION, AND EXPECTED:C.)M''LETION DATTestimate) 7. PROPOSED USE OF
MATERIALANO DERIVATIVES (Also, for antrnal pathogens or vectors describe
facifitlesiblosafely procedures) `La  {ili Mfr:  8. IF FOR USE IN ANIMALS,
SPECIFY THE ANIMAL SPECIES . 9. TREATMENT OF MATERIALPRIOR TO IMPORTATION
INTO THE tJ.S (Processingipurffication methods, including time at specific
tenMpers+rfures, pH,  other treatments, disease safeguard eta) { See annex
6 10. METHOD OF FINAL DISPOSITION OF IMPORTED MATERIAL AND OERNATIVES  +a,
d CERTIFY AS AUTHORIZED BY THE COMPANY/INSTITUTION Ti4A74I REPRESENT, THAT
THI$IATERIAL WILL BE USED IN At.CORDANCE WITH ALL  RESTRICTIONS AND
PRECAUTIONS AS MAY BE SPECIFIED IN THE PERMIT, 11. SIGNATURE OF APPLICANT
12. TYPED NAME AND TITLE 



13. DATE it, APHIS USER FEE CREDIT ACCOUNT NO. OR METHOD OF Lf.ER FEE
PAYMENT (for VISA or Mastercard include numberand expfratlori VS FORM 16.3
(NOV 9o) WO 03/037367 PCT/EP02/11899  33  Boehringer Ingelheim ANNEX 3
Budapest Treaty Deposits  Answer to question No. 6". Culture   This strain
could be grown is Brain Heart Infusion broth (Difco) or Tryptose Soy broth,
The log phase growth is around six to eight hours of incubation at 37C. In
Blood Agar peak of growth is observed after twenty four hours at 37C, an
advantage of this method is  that hemolysis could be observed. Preservation
by lyophilization, Bacteria is grown in Brain Heart Infusion broth (Difco)
for six to eight  hours. Use a 10% sterile solution of Bacto Skim Milk
(Difco) as stabilizer at a ratio of I : 1 (v / v) Viability test. Take a
freeze dried vial and reconstitute with one ml of sterile PBS IX, pH 7.2.
Make serial ten fold dilutions with sterile PBS, pH 7.2. Seed 100 1 of each
dilution on Blood Agar plates.  Incubate for 24 hours at 3711C . Check
viability by colony counting methodology. Answer to question No. 7'". 7.3.
BIV -0799 Macroscopic morphology Colonies grown on Sheep Blood _ for 24
hours, range from 1.0 to 1.5 nun in diameter, bright  traslucent, low
convex, smooth and creamy, 0 bemolysis. Microscopic morphology Gram
negative, non motile, pleomorphic rods, often exhibit bipolar staining.
Biochemical and other tests ''   ":31 TEST REACTION  Oxidase +  Catalase +
Indole r, - Glucose +  Sacarose +  MacConkey +  



Urease - Nitrate +  Maltose +  Mannitol Arabinose  Celobiose  Sorbitol +
Xilose +  Treahalose s:"- - Salicin r .  Omithine Esculine  Glucosidase  a
- Fucosidase  Galactosidase + WO 03/037367 PCT/EP02/11899  34  n Boehringer
tllli Ingelheim ANNEX 6  , r Importation Permit Answer to question No. 6i6
(Treatment of material prior to importation into the U. S.)  BIV - 07990
strain 1. Isolation made from layer oviduct  2. Organ maceration 3.
Inoculate in nutrient broth (20 nil of BHI from Difco)   4. Incubation 24
hours at 37C 5. Seed on sheep blood agar plates  6. Isolate a P haemolytic
colony  7. Seed on sheep blood agar plates 8. Identification (Biochemical
and other tests)  9. Seed on BHI broth from Difco 10. Grow the bacteria in
Brain Heart Infusion broth (Difco) for six to eight hours ;y n .11. Add 10%
sterile solution of Bacto Skin Milk (Difco) as stabilizer at a ratio of 1 :
1(v / v)  12. Samples freeze dried 



13. Viability, purity and biochemical tests, WO 03/037367 PCT/EP02/11899
35  Budapest Treaty Deposits American Type Culture Collection /. '  10801
University Blvd., Manassas, VA 20110-2209 Phone (703) 365-2700; fax (703)
365-2745; e-mail applied-sci@atcc.org TO DEPOSIT OR TO CONVERT A DEPOSIT TO
MEET THE REQUIREMENTS OF THE BUDAPEST TREATY ON THE INTERNA- TIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT
PROCEDURE ALL QUESTIONS MUST BE COMPLETED IN ENGLISH. PLEASE USE ONE FORM
FOR EACH STRAIN DEPOSITED. 1. Name of deposit. If microorganism, give
complete scientific name including genus and species and source of
material; If virus,  give name, whether plant or animal, and source
including geographic location; if cell line, give tissue and species,
geographical  source of isolation, and any known hazards associated (HIV,
EBV, etc.); If genetic materials, give name of organism from which  vector,
clone or library is derived, source of the DNA insert identified by species
(e.g. human, mouse) or scientific name, and give  name of gene and Identity
of the host organism; If consortia or mixed culture, each component of the
mixture must be Identified;  If seeds, embryos, Insect eggs, etc., give
common name, scientific name, and geographical source. Avian Pasteurella
trehalosi, formerly known as Pasteirella haemolytica  2. Strain designation
(i.e., number, symbols, etc.) BIV AVICOR The strain designation must
correspond with the vial labels.  3. Is this an original deposit under the
Budapest Treaty? Yes 4. Is this a request for a conversion of a deposit
already at ATCC to meet the requirements of the Budapest Treaty? If so
please  Indicate ATCC designation. Not applicable 5. Is this deposit a
mixture of microorganisms or cells? No 6. Provide details necessary to
cultivate, test for viability, and store deposit. If mixture, provide
description of components and a  method to check presence. If plasmid,
provide name of host and antibiotic resistance. See annex 2 7. Provide
sufficient description so that ATCC may confirm deposit properties (e.g.,
Gram negative rod).  See annex 2 a. If deposit Is a cell culture is it
being cultured in the presence of antibiotics? If so, please list the
antibiotics.  Not applicable b. If deposit Is hybridoma, what is the
isotype of antibody produced? Not applicable 8. Is this strain hazardous to
humans? No Animals? Y s Plants? Mr . If yes, what is the recommended
biosafety level for working with this strain? . (Refer to Blosafety in
Microbiological and Biomedical Laboratories, 4th  ed. U.S. Dept. of Health
and Human Services at www.cdc.gov/od/ohs/blosfty/bmbl4/bmbl4toc.htm]. 9.
Availability: Prior to the issuance of a U.S. Patent, ATCC will only make a
culture available as instructed by the depositor'orrelevant  patent office.
Samples must be provided to a specific investigator if a pertinent patent
office under the Budapest Treaty instructs  ATCC to do so. The following
questions must be answered: 



a) As of date of deposit or conversion to meet the requirements of the
Budapest Treaty, do you wish the deposit to be made  available to anyone
who requests a culture? If yes there are no restrictions on distribution.
Answering no will ensure the deposit  -io-nat avallahlountll the patent hoe
lecuod. Yes No XX b) As of date of deposit or conversion to meet the
requirements of the Budapest Treaty, do you wish the deposit to be made
available to requestors which satisfy patent offices in countries not
signatory to the Budapest Treaty? Yes No If yes state which countries.
Please note that if you are converting your deposit to meet the
requirements of the Budapest Treaty and your deposit has already  been
released for distribution due to the issuance of a U.S. patent, you cannot
restrict it from further distribution. WO 03/037367 PCT/EP02/11899  36
After a U.S. patent Issues and we are so notified, ATCCsnakes the culture
available to anyone who requests it, as allowed under  ) USPTO Rules and
Regulations (37 CFR 1.808 (a![2] n ,f 10. ATCC wilt itotlfy you of your
ATCceurnber after qullation of vlability'tettmg is complete.  Nam. ,e of
individual to notify: FaK r (52 3) 668 80 80 Pljone: (52 3) 6.68 80 38
E-mail: .harc? hringe:  ,, in r elheii i. con 11. Payment by check, or
credit card (Mastercard, ViSA?pr American Express), must accompany the
cepccit W less prior arrangements  for biillng have been made and approved.
ATCC accepts Purchase Orders in the correct amount: Purchase Order No.
Check No. __.N. Y=] Credit Card number. Please indicate MasterCard, VISA,
or AE, exp. Date: Name shown on card: (Please type or print dearly.)
.Signature of card holder rw ;7 PAYMENT: ATCC MUST HAVE A BILLING ADDRESS,
GQNTACT PERSON, PHONE AND FAX NUMBER FOR ALL DEPOSITS:  Contact Person
Abelarda Aguilar Calle 30 No. 26 14 _7n a _ Tnr9rietrial C-2- 4.940
Guadalajara, Jalisco. Mexico Phone: (52, 3) 668 80 38 Fax;3 -'52 3) 668
80-U- 12, Name,.addre ts, telephone and facsimile number of your"Srtorney
of record. (Ref: Docket or Case No. 13. MUST BE COMPLETED. Deposited on
behalf of. (Vs* with your management who owns the deposit. The owner is
usually a,  company or Institute and not an individual.)-;i. Boehringer
Ingeiheim Vetroodica," S.A. de C.v. 



I understand and agree that the deposit may not be withdrawn by me for a
period specified in Rule 9.1 of the Budapest Treaty  (at least 30 years
after the date of deposit or 5 yearz after the date of the most recent
request fc. the deposit, whichever is  longer), and that If a culture
should die or be destroye J'3during the life of the patent or the period o:
time so specified, it Is my  responsibility to replace It with a living
culture of the seine organism or cell. In the ca $ of viruses, cell
culturets, plascnide, i for the period of Time w cltled above,  embryos,
and seeds, it Is my responsibility to supply atsuffic uantity for d1St L6 '
aa. ;3arge 5uchil B. ----~ _ ay- 24 znnt  Typed Name Signature Date
Address:' _ (A 1 1 a I0 me) - 2414 17mn; T11id iG f 44 Q QiJqlajarn, cr0 _
McSxi c-t 'i Phone: (52 3) 668 80 00 Fax: (52 ~:3.) 668 80 80 E-mail:
"ysuchilegua.toehrirtger-inglheim.ca  t: ADDRESS SHIPMENTS AND FORM TO THE
ATTENTION bF: Paten( Depository American Type Culture Collection  10801
University Blvd_ Manassas. VA 20110-2209 U,S.A. STORAGE Cultures are stored
for 30 years from date of dleposft or 5 years after the last request for a
sempie, whichever Is longer, as  required under the rules of patent offices
in most countries3l't FEES: For current fees, check our Web site at
www.alcc.oe raquest a fee sheet by e-mail to applied-sci?alcc.org, or cell
(703) 2852700 ext 320. All fees are subject to change. #_' ATCC USE QNLY:
ATCC DESIGNATION_!_______ RECD V. T. R 5ULT  Name.af.Deposit Strain
Designation: Forr^ SP/1 Rev, 2100 WO 03/037367 PCT/EP02/11899  37 Failure
to supply all appllcabla informellon can delay the pro cessing of this a
ppllcailon. PLEASE TYPE OR PRINT C EAR  No convolled Material. orgenlems or
According to tho Papers, ork RedueSlon 41611996, no Persona are ledutred to
reepono to a colteellon or ve store may be Imported or moved Intormetlon
unless It d$apteye a v15I1C 9 coil trot nun'Cer. The rand emu Congo/
ntrnber for ets uilormatron _ Inrornate uMse. the data aequeste0 on mdewlon
to 0579-0015. The Ste re to complete Ihle lntonneNan Collection is e8Umatea
to average between ,,, 40VFD  ^em form m molaIi co atsa wood 19 CFR +.t5'
anC'3 hwra ptihes9ottee, tnntia Ra nmw far revlewmp'uutmrnane, eaetmulp
e450np gift gc"rco>r, OMB NO. 0579.0016  ga, 95, end:1?+II r` .19aftring
and matnmining ute data nnedod, and (r)trtphUng and rovfaYVing the mAaellon
of lntormel(eq, U.S. DEPARTMENT OF AGRICULTURE 1. MODE OF
TRANSPORTATION(Pleaae 'x2:  ANIMAL AND PLANT HEALTH INSPECTION SERVICE
VETERINARY SERVICES i.;:= ^ AIR ^ SEA ^ LAND ^ ANY  National Cenlor for
Import-Expolt, Products Program atr, 4700 River Road, Unit 40 ra g
Riverdale, MD 20737.1231 



2. U.S. Ports of Entry  APPLICATION FOR PERMIT TO: IMPORT OR TRANSPORT
CONTROLLED MATERIAL OR4y  ORGANISMS OR VECTORS 3, IMPORTER (Name,
organization, complete address, telephone-3 ld fax 4. SHIPPER(sr (Name
andAddress ofproducerlsiupeer)  number of individual who will receive and
be responsible for tha y imported mrrariel)* f  t.: American Type Culture
Collection  10801 University Bvd.  Manassas VA' 20110 - 2209 Phone (703)
365-2700 Fax 365-2  Miss Tanya I3unnally (Patents i 1 DESCRSBE THE
MATERIAL. TO BE IMPORTED(Provide the fy,Qwrng Information, as applicable:
Animal species and tissue of ortg/n of animal product  _,ountry of origin
of the wiimels imm which the raw anima/ product Ives sourced, processing
country, recombinant system and genetic Inserts, andbcdy  Immunogens,
stabilizers, nuhfte factors of animal origin In media.) :tCC)MPLETE VS FORM
96-7 for call cultures and fhelr products) 25 glass vials containing freeze
d.'d Avian Pasteurella trehalosi , ormerly known  as Pasteurell.a
haemolytica. Identified as BIV-AVICOR 6. QUANTITY, FREQUENCY OF
IMPORTATION, AND EXPECTED;COMPLETiON DATges6mete) 7. PROPOSED USE OF
MATERIALAND DERIVATIVES (Also, for animal pathogens or vectors describe
fadlltleslbiosefety procedures)  A. IF FOR-USE IN ANIMALS, APPMEY THE
ANIMAL SPECIES 9. TREATMENT OF MATERIALPRIOR TO IMPORTATION INTO THt U.S
(Processing/puritrcatton methods, including tine at speciic (ecrperafures,
pH,  other Veetrnents, disease safeguard eta) See annex 5 10. METHOD AF
FINAL- DISPOSITION OF IMPORTED MATERIAL AND DERIVATIVES  ref  I ,CERTIFY AS
AUTHORIZED BY THE COMPANY/INSTITUTION TI4T I REPRESENT, THAT THI$4ATERIAL
WILL BE USED IU ACCORDANCE WITH ALL  RESTRICTIONS AND PRECAUTIONS AS MAY BE
SPECIFIED IN THE ?ERMIT, 11. SIGNATURE OF APPLICANT J12. TYPED NAME AND
TITLE 13. DATE .i .14, APHIS USER FEE CREDIT ACCOUNT NO. OR METHOD OF USER
FEE  PAYMENT (for VISA or Mastercard Include number and expfaftr ::dam.).
VS FORM 18-3 (NOV 99) ~~~~~ WO 03/037367 PCT/EP02/11899  38  Boehringer
ItIII Ingelheim ANNEX 2  



Budapest Treaty Deposits  Answer to question No. 6h. Culture This strain
could be gown in. Brain Heart Infusion broth (Difco) or Tryptose Soy broth,
The log phase growth is around six to.eigbt hours of incubation at 37C. In
Blood Agar peak of growth is observed:afrer twenty four hours at 37C, an
advantage of this method is  that hemolysis could be observed.' QT'S
Preservation by lyophilizatlon. Bactezia is grown in Brain Heart Infusion
broth (Difco) for six to eight  hours. Use a 10% sterile solution of Bacui
Skim Milk (Difco) as stabilizer at a ratio of 1 (v / v)  Viability test.
Take a freeze dried vial'and reconstitute with one nil of sterile PBS 1X,
pH 7.2. Make serial ten fold dilutions with sterile PBS, pH 7.2. Seed 100 l
of each dilution on Blood Agar plates.  Incubate for 24 hours at 37C .
Check vility by colony counting methodology. Answer to question No. 7".
7.2. B1'V - AVICOR  Macroscopic morphology Colonies grown on Sheep Blood
Agar for 24 hours, range from 1.0 to 1.5 mm in diameter, bright
traslucent, low convex, smooth and creamy, R hemolysis. Microscopic
morphology Gram negative, non motile, pleoraorphic rods, often exhibit
bipolar staining.  Biochemical and other tests 'F~  TES .{::'.. REACTION
Oxidase +  Catalase +  Indole ?{ - Glucose Fig +  Sacarose +  MacConkey +
Urease -i - Nitrate +  Maltose +  Mannitol +  Arabinose FI?f~ - Celobiose
Sorbitol +  Xilose+  Treahalose +  



Salicin - Ornithine - Esculrne p Glucosidase + a a 80% are positive  a -
Fucosidase  Galactosidase + WO 03/037367 PCT/EP02/11899  39  Boehringer
frill Ingelheim ANNE= 5  11mportation Permit  l,t Answer to question No. 6"
(Treatment of'material prior to importation into the U. S,)  BIV - AVICOR
strain 1. Isolation made from heart of layer heii j4  2. Organ maceration
3. Inoculate in nutrient broth (20 ml of BHI.from Difco) ii;tr.i  4.
Incubation 24 hours at 37C 5. Seed on sheep blood agar plates  6. Isolate a
a haemolytic colony  7. Seed on sheep blood agar plates 8_ Identification
(Biochemical and other tests)  9. Seed on BHI broth from Difco 10, Grow the
bacteria in Brain Heart Infusion broth (Difco) for six to eight hours 11.
Add 10% sterile solution of Bacto Sidi .' lilac (Difco) as stabilizer at a
ratio of I: 1 (v / v)  12. Samples freeze dried 13. Viability, purity and
biochemical tests. WO 03/037367 PCT/EP02/11899  40  Budapest Treaty
Deposits American Type Culture Collection /. '  10801 University Blvd.,
Manassas, VA 20110-2209 Phone (703) 365-2700; fax (703) 365-2745; e-mail
applied-sci@atcc.org TO DEPOSIT OR TO CONVERT A DEPOSIT TO MEET THE
REQUIREMENTS OF THE BUDAPEST TREATY ON THE INTERNA- TIONAL RECOGNITION OF
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 



ALL QUESTIONS MUST BE COMPLETED IN ENGLISH. PLEASE USE ONE FORM FOR EACH
STRAIN DEPOSITED. 1. Name of deposit. If microorganism, give complete
scientific name including genus and species and source of material; If
virus,  give name, whether plant or animal, and source including geographic
location; If cell line, give tissue and species, geographical  source of
Isolation, and any known hazards associated (HIV, EBV, etc.); If genetic
materials, give name of organism from which  vector, clone or library Is
derived, source of the DNA-insert identified by species (e.g. human, mouse)
or scientific name, and give  name of gene and identity of the host
organism; if consortia or mixed culture, each component of the mixture must
be identified;  If seeds, embryos, insect eggs, etc., give common name,
scientific name, and geographical source. Avian Pasteurella rPha1 nG;:
formerly known as Paate rrel la haemal y i ra  2. Strain designation (i.e.,
number, symbols, etc.) BIV - 4895 The strain designation must correspond
with the via[ labels.  3. Is this an original deposit under the Budapest
Treaty? Yes 4. Is this a request for a conversion of a deposit already at
ATCC to meet the requirements of the Budapest Treaty? If so please
indicate ATCC designation. Nnt ap l i,-abto 5. Is this deposit a mixture of
microorganisms or cells? No 6. Provide details necessary to cultivate, test
for viability, and store deposit. If mixture, provide description of
components and a  method to check presence. If plasmid, provide name of
host and antibiotic resistance. See annex 1 7. Provide sufficient
description so that ATCC may confirm deposit properties (e.g., Gram
negative rod).  See annex 1 a. If deposit is a cell culture, is it being
cultured in the presence of antibiotics? If so, please list the
antibiotics.  Not applicable b. If deposit is hybridoma., what is the
isotype of antibody produced? Not applicable 8. Is this strain hazardous to
humans? No Animals? Yes Plants? No . If yes, what is the recommended
biosafety level for working with this strain? -]. (Refer to Biosafety in
Microbiological and Biomedical Laboratories, 4th  ed. U.S. Dept. of Health
and Human Services at www.cdc.gov/od/ohstblosfty/bmbl4/bmbl4toc.htm]. 9.
Availability: Prior to the issuance of a U.S. Patent, ATCC will only make a
culture available as instructed by the depositor or relevant  patent
office. Samples must be provided to a specific investigator if a pertinent
patent office under the Budapest Treaty instructs  ATCC to do so. The
following questions must be answered: a) As of date of deposit or
conversion to meet the requirements of the Budapest Treaty, do you wish the
deposit to be made  available to anyone who requests a culture? If yes
there are no restrictions on distribution. Answering no will ensure the
deposit  IS nbt available until the patent has issued. Yes No _ b) As of
date of deposit or conversion to meet the requirements of the Budapest
Treaty, do you wish the deposit to be made  available to requestors which
satisfy patent offices in countries not signatory to the Budapest Treaty?
Yes No X  If yoc ctoto which countries. Please note that if you are
converting your deposit to meet the requirements of the Budapest Treaty and
your deposit has already  been released for distribution due to the
issuance of a U.S. patent, you cannot restrict it from further
distribution. WO 03/037367 PCT/EP02/11899  



41 After a Y.S. patent Issues and we are so notified, ATCG.;i~akes the
culture available to anyone who requests it, as allowed under  USPT11O
Rules and Regulations (37 CFR 1.808 [a][2])yi, ID. ATCC will nq } Nfy you
of'yourATCC number after cOrtfi lion of viabtfitytestfng is complete.  N2'
e.o'f Indvidual'to notify: Abelardo A ~lar Fax: (52 3) 668 80 80 W. (S2 3)
668 80 38 E maill~A{gui ar(,Ta,,,puinger- incq~elheim. cos 11. Payment by,
check, or credit card (Mastercard, VISA yor a.rnerican Express), must
accompany the deposit rthless prier arrangements  for billing have been
made and approved. ATCC accepxts Purchase Orders in the correct amount:
Purchase Order No. . Check No.  Credit Card number. Please indicate
MasterCard, VISA or AE, Exp. Date: Name shown on card: nE% (Please type or
print dearly.)  ,rrFi' Signature of card holder }` PAYMENT ATCC MUST HAVE A
BILLING ADDRESS, CONTACT PERSON, PHONE AND FAX NUMBER FOF: ALL DEPOSITS:
_Co art r~prsQn Abel ardn AgL_i%ar C-t11e 20 No. 2614 Zona yIidustrial C.P
44940  Guadalajara, Jalisco. Mexico Phone: M 11 669 A(132 - Fax _  (52 },
_E 8Q ISQ  12 Name, address, telephone and facsimile number of your
attorney of record. (Ref: Docket or Case No. )  13. MUST BE COMPLETED.
Deposited on behalf of: (VIVify with your management who owns the deposit.
The owner is usually si  company or Institute and not an Individual.)
BOehrittger Ingelheim Vetmedic:a, S.A. de C.V. I understand and agree that
the deposit may not ba wil6drawn by me for a period specified in Ruse 9.1
of the Budapest Treaty  (at least 30 years after the date of deposit or 5
years after the date of the most recent request for the deposit, whichever
Is  longer);,at d that if a culture should die or be dcstrc,+pd d.uring the
life of the patent or the period of time so specified, It Is my  respcn
ibllily tct'replace It with a living culture of the setae ,,rganism or
call. In the cases of viruses, col; cultures, plasmleis, r  embryos, and
seeds, it is my responsibility to supp,i a`" x'nt quantity for di (button
for the period of time specified above.  xng . Jorge 5ticha 1 B. } r May
?,g 2001 Typed Name Signature lDete  Address. Cal l e 30 Nn _ 261 4 Znna
`-Tncii at r; a1 44240 G uada1 3 ;ter- Tai Phone: (52. 3) 668 80 00 Fax:
(52J'3) 668 80 80 E-mail. 'lsuch i10-dua.boehr n_ger-ingelheim.Ca  !.t 4 



ADDRESS SHIPMENTS AND FORM TO THE ATTENTION' OF: Patent Depository American
Type Culture Collet:ion  10801 University Blvd, Manassas, VA 20110-2209
U.S.A. STORAGE:, Cultures are stored for 30 years from date of leposit or 5
years after the last request for a sample, whichever is longer, as
required under ths rules of patent offices in most countrl FEES. `u
For'rrent fees, check our Web site at www.atcc.olg}'"request a fee sheet by
e-mail to applleri-;;ci`vaicc,arg, or call (703) 365.2700 ext.:320. All
fees are subject to change, -- air  ATCC USE ONLY: ATCC DESIGNATION RECD
V,T, RESULT Name of Deposit Strain Designation: Form BPI": ,acv. 2100 WO
03/037367 PCT/EP02/11899  42 Failure to supply all applicable Information
can delay the processing of this a ppiicaaon. PLEASE TYPE OR PRINT LLEASLX
No controlled mererial. organisms or Acooraing to the PeperworX Raductlgri
Au of 1995, no parvatie are required to reepcnd to a collecron of veotore
may tie ImOoned or movdd Iniormauon uNaae it elnpla~e a voH . r 1 OWttral
number. The valid OMS Cdnlyd nuntaar ter this informalbn mlereIate unteaa
the data rsaueated on eougcdon to 09794079. The urn. re to complete INS
In"adan (r)Bealon In estimated to evetage between k>~PRCW   vee iolm'1!
beleehDe and vanlfled (9 CFR . .. l.9 mtdTln>tueyer,0U900!e. mc~uglii
1hd~me tar revftremtg'$,etf0e0one, 1OarenbID etfmtlrrg dam nwrcee, 9e, 96.
and 12 If getitering and mWnlalning the bate npeam, and Oom9tettnq and
rederring the caiealran of Information. OMB NO. 0579-0015  ? U.S.
DEPARTMENT OF AGRICULTURE 1. MODE OF TRANSPORTATION(Pfease 'X' : ANIMAL AND
PLANT HEALTH INSPECTION SERVICE VETERINARY SERVICES ;I; AIR SEA LAND ANY
National Center for Import-Eaparn, Products Program {', 4700 River Road,
Unit 40 ~ Riverdale, MD 20737.1231 a,.) 2. U.S. Ports of Entry APPLICATION
FOR PERMIT TO: i'.  IMPORT OR TRANSPORT CONTROLLED MATERIAL OR  ORGANISMS
OR VECTORS a:l 3. IMPORTER (Name, organization, complete address, telephone
snd.ftax 4. SHIPPER(e): (Name and Address of pro ducerlsh/pper)  number of
indVMue1 who will receive and be responsible for the". imported material)
yti Atnerican Type Culture Collection K?"  10801 University Bvd. Manassas
VA20110 - 2209 as; Phone (703) 365-2700 Fax 365-2745 Miss Tanya Nunnally
(Patent specialty 'DESCRIBE THE MATERIAL TO BE IMPORTED(Provlds the kpdf%ng
information, as aPplicable: Animal Species and tissue of o '9in of
enknelPmduc  



L,, .. unity of odgln of the animals from which the raw animal product was
sourced, processing country, recombinant system and genetic insefs,
antibody' stabilizers, nutritive factors of animal origin In media.)
;(COMPLETE VS FORM 16-7 for cell cultures and their products) 25 glass
vials containing freeze dried Avian Pasteurella trehaldsi , formerly  known
as Pasteurella haemolytica. Identified as BIV-4895 .-"rte-,Y? .~ 6.
QUANTITY, I-REQUENCY'OF IMPORTATION, AND EXPECTEi~'GOMPLETION
DATI~esbinete) 7. PROPOSED USE OF MATERIALAND DERIVATIVES (A/so, for
sri,nel pathogens or vectors describe facdldeslbiosafety procedures) ' ,nn
V`~h 8. IF FOR USE IN ANIMALS,ZEE2Dr_ THE ANIMAL SPECIES 1,   9_ TREATMENT
OF MATE RIALPRIOR TO IMPORTATION INTO THE U.S (Pro ceseinglpurlfcation
methods Including time of sppcdie temperaturoos p1 f,  other treatments,
disease safeguard eta) See annex 4 10. METHOD OF; FINAL DISPOSITION OF
IMPORTED MATERIAL AND DERIVATIVES I-CERTIFY AS AUTHORIZED BY THE
COMPANY/INSTITUTION TI NT I REPRESENT. THAT THI$IATERIAL WILL BE USED IN
ACCOC?DANGE WPfH ALL  RESTRICTIONS AND PRECAUTIONS AS MAY BE SPECIFIED INfl
FI0 PERMIT. 11. SIGNATURE OF APPLICANT i1 2. TYPED NAME AND TITLE 13. DATE
14, APHIS USER FEE CREDIT ACCOUNT NO. OR METHOD.Ot= U5.R FEE  PAYMENT (for
VISA or Mastercard Include numberand oxpkef on dote.). VS FORM 16-3 (NOV
90) ' ;" `~ WO 03/037367 PCT/EP02/11899  43  n i Boehringer IIiII Ingelheim
..'ti+lNEX  BA" pest Treaty Deposits  An}gwer. tp question No. 61h. 'cp
Culture. This strain could be growim Brain Heart Infusion broth (Difco) or
Tryptose Soy broth.  The log phase growth is around six to eight ours of
incubation at 37C. In Blood Agar peak of growth is observed-after twenty
four hours at 37C, an advantage of this method is  that hemolysis could be
observed. Preservation by lyophilization. Bacteriais grown in Brain Heart
Infusion broth (Difco) for six to eight  Er.. hours. Use a 10% sterile
solution of Bacto Skim Milk (Difco) as stabilizer at a ratio of 1 : 1(v /
v)  Viability test. Take a freeze dried vial and reconstitute with one nil
of sterile PBS 1X, pH 7.2.  C't 



Make serial ten fold dilutions with sterile PpS, pH 7.2. Seed 100 l of each
dilution on Blood Agar plates.  Incubate for 24 hours at 370C. Check
viability by colony counting methodology. Answer to question No. 7'h_ q 0i
I. BIV - 4895 Macroscopic morphology Colonies grown on Sheep Blood Agar for
24 hours, range from 1.0 to 1.5 mm in diameter, bright  traslucent, low
convex, low solubility and dry, P hemolysis. Microscopic morphology Gram
negative ,non motile, pleomorphic rods, often exhibit bipolar staining.
Biochemical and other tests TEST REACTXONI  Oxidase +  Catalase +  Indole -
Glucose +  Sacarose +  MacConkey +  Urease Nitrate +  ~t! A Maltose -
Mannitol +  Arabinose - Celobiose Sorbitol +  Xilose +  Treahalose +
Salicin - Ornithine - Esculine p Glucosidase - a - Pucosidase (i
Galactosidase ;;; + WO 03/037367 PCT/EP02/11899  44  Ii Boehringer 



Ingelheim ANNEX 4  Importation Permit Answer to question No. 6' (Treatment
of material prior to importation into the U. S.) Y i,1 BIV - 4895 strain
++? . 1. Isolation made from palatine cleft of Iayer hen 2. Inoculation on
nutrient broth (20 ml of BI3I from Difco)  31 Incubation 24 hours at 3711C
4. Seed on sheep blood agar plates f:.4  5. Isolate a P haemolytic colony
6. Seed on sheep blood agar plates 7. Identification (Biochemical and other
tests)  8. Seed on BHI broth from Difco 9, Grow the bacteria in Brain Heart
Infusion broth (Difco) for six to eight hours 10. Add 10% sterile solution
of Bacto Ski i kllk (Difco) as stabilizer at a ratio of 1 1 (v I v)  11.
Samples freeze dried 12. Viability, purity aad biochemical tests. WO
03/037367 PCT/EP02/11899  45  Claims 1. Gram-negative, facultative
anaerobic, pleomorphic rod-shaped bacteria causing  a novel disease of the
upper respiratory and of the reproductive tract of poultry,  S wherein said
bacteria are selected from the group of Pasteurella trehalosi and/or
Mannheimia haemolytica. 2. Pasteurella trehalosi and/or Mannheimia
haemolytica, wherein said Pasteurella  and/or Mannheimia are beta
haemolysis-positive, Gram-negative, oxidase- positive, catalase-positive,
urease-negative, nitrate-positive and indole-negative. 10 3. Pasteurella
trehalosi and/or Mannheimia haemolytica according to claim 2,  wherein said
Pasteurella and/or Mannheimia are MacConkey positive. 4. Pasteurella
trehalosi and/or Mannheimia haemolytica according to any one of  claims 2
or 3, wherein said Pasteurella and/or Mannheimia are Glucose-positive,
Sucrose-positive, Mannitol-positive, Arabinose-negative,
Celobiose-negative, !S Xylose-positive, Salicin-negative,
Ornithine-negative, Esculin-negative, alpha- Fucosidase-negative,
beta-Galactosidase-positive. 5. Pasteurella trehalosi according to any one
of claims 2 to 4, wherein said  



Pasteurella are Arabinose-negative and Trehalose-positive. 6. Mannheimia
haemolytica according to any one of claims 2 to 4, wherein said  20
Mannheimia are Arabinose-negative and Trehalose-negative. 7. Pasteurella
trehalosi and/or Mannheimia haemolytica according to any one of  claims 2
to 6, wherein said poultry is selected from the group of chicken, turkey,
duck, goose, dove, pigeon and quail. 8. Pasteurella trehalosi as deposited
at the under accession number ATCC No.  25 PTA-3667. 9. Pasteurella
trehalosi as deposited at the under accession number ATCC No.  PTA-3668.
10. Mannheimia haemolytica as deposited at the under accession number ATCC
No.  PTA-3669. 30 11. Method for inactivation of a Pasteurella trehalosi
and/or Mannheimia haemolytica  according to any one of claims I to 10
comprising the use of formaldehyde to a  final concentration of 0.2%. 12.
Inactivated Pasteurella trehalosi and/or Mannheimia haemolytica obtainable
by a  method according to claim 11 or by a method known in the art. WO
03/037367 PCT/EP02/11899  46 13. Inactivated Pasteurella trehalosi and/or
Mannheimia haemolytica according to  claim 12, wherein said Pasteurella
trehalosi and/or Mannheimia haemolytica are  selected from the group of
Pasteurella trehalosi ATCC No. PTA- 3667,  Pasteurella trehalosi ATCC No.
PTA- 3668 and/or Mannheimia haemolytica  S ATCC No. PTA- 3669. 14. Live
attenuated Pasteurella trehalosi and/or Mannheimia haemolytica wherein  the
Pasteurella trehalosi and/or Mannheimia haemolytica according to any one of
claims 1 to 10 are attenuated. 15. Live attenuated Pasteurella trehalosi
and/or Mannheimia haemolytica according  10 to claim 14, wherein said
Pasteurella trehalosi and/or Mannheimia haemolytica  are selected from the
group of Pasteurella trehalosi ATCC No. PTA- 3667,  Pasteurella trehalosi
ATCC No. PTA- 3668 and/or Mannheimia haemolytica  ATCC No. PTA- 3669. 16.
Fragments or fractions containing at least one antigen of Pasteurella
trehalosi  13 and/or Mannheimia haemolytica according to any one of claims
I to 10. 17. Fragments or fractions according to claim 16, wherein said
fragments are  containing at least one antigen of bacteria selected from
the group of Pasteurella  trehalosi ATCC No. PTA-3667, Pasteurella
trehalosi ATCC No. PTA-3668 and/or  



Mannheimia haemolytica ATCC No. PTA-3669. 20 18. Vaccine composition
comprising an inactivated Pasteurella trehalosi and/or  Mannheimia
haemolytica according to claim 12 or 13 and/or live Pasteurella  trehalosi
and/or Mannheimia haemolytica according to any one of claims I to 10
and/or live attenuated Pasteurella trehalosi and/or Mannheimia haemolytica
according to claim 14 or 15 and/or fragments or fractions of said
Pasteurella  25 trehalosi and/or Mannheimia haemolytica according to claim
16 to 17. 19. Vaccine composition according to claim 18, further comprising
one or more  suitable adjuvant(s) and/or excipient(s) and/or carrier(s).
20. Vaccine composition according to claim 18 or 19, comprising inactivated
Pasteurella trehalosi and/or Mannheimia haemolytica, wherein said
Pasteurella  30 trehalosi and/or Mannheimia haemolytica are selected from
the group of Pasteurella trehalosi ATCC No. PTA-3667, Pasteurella trehalosi
ATCC No. PTA- 3668 and/or Mannheimia haemolytica ATCC No. PTA-3669. 21.
Vaccine composition according to any one of claims 18 to 20, wherein said
vaccine comprises two or more strains of live, and/or live attenuated,
and/or WO 03/037367 PCT/EP02/11899  47 inactivated Pasteurella trehalosi
and/or Mannheimia haemolytica according to  claims 1 to 10 and 12 to 15
and/or fractions of two or more strains of said  Pasteurella trehalosi
and/or Mannheimia haemolytica according to claims 16 or  17. s 22. Vaccine
composition according to any one of claims 18 to 21, wherein said live,
and/or live attenuated, and/or inactivated Pasteurella trehalosi and/or
Mannheimia haemolytica according to the invention and/or fractions of said
Pasteurella trehalosi and/or Mannheimia haemolytica in the vaccine are
selected  from the group of Pasteurella trehalosi ATCC No. PTA-3667,
Pasteurella 10 trehalosi ATCC No. PTA-3668 and/or Mannheimia haemolytica
ATCC No. PTA- 3669. 23. Vaccine composition according to any one of claims
18 to 22, further comprising  at least one other antigen from a virus or
microorganism pathogenic to poultry.  24. Vaccine composition according to
any one of claims 18 to 23, wherein said virus is or microorganism is
selected from the group consisting of Infectious Bronchitis  Virus,
Newcastle Disease Virus, Infectious Bursa[ Disease Virus, Chicken  Anaemia
agent, Avian Reovirus, Mycoplasma gallisepticum, Avian Pneumovirus,
Haemophilus paragallinarum, Chicken Poxvirus, Avian Encephalomyelitis
virus,  Pasteurella multocida and E. coli. 



20 25. Use of an inactivated Pasteurella trehalosi and/or Mannheimia
haemolytica  according to claim 12 or 13 and/or live Pasteurella trehalosi
and/or Mannheimia  haemolytica according to any one of claims 1 to 10
and/or live attenuated  Pasteurella trehalosi and/or Mannheimia haemolytica
according to claim 14 or 15  and/or fragments or fractions of said
Pasteurella trehalosi and/or Mannheimia 25 haemolytica according to claim
16 to 17 in the manufacture of a vaccine for the  prophylaxis of
Pasteurella trehalosi and/or Mannheimia haemolytica infections.  26. Method
of immunizing poultry against the disease of the respiratory and
reproductive tract caused by a Pasteurella trehalosi and/or Mannheimia
haemolytica according to claims 1 to 10, comprising an immunologically
effective  30 amount of a vaccine according to any one of claims 18 to 24
and the reduction of symptoms caused by said Pasteurella trehalosi and/or
Mannheimia haemolytica  infection is monitored. 27. Method of diagnosis of
a disease caused by comprising the steps of obtaining a  sample from
poultry, wherein said sample is selected from the group of blood, WO
03/037367 PCT/EP02/11899  48 serum, plasma, tissue scrapings, washings,
swabs, tissue, analysing said sample  for the presence of Pasteurella
trehalosi and/or Mannheimia haemolytica  according to any one of claims I
to 10. 28. Method of diagnosis according to claim 27, wherein said presence
of Pasteurella  trehalosi and/or Mannheimia haemolytica is determined by an
immune test. 29. Method of diagnosis according to claim 27, wherein said
presence of Pasteurella  trehalosi and/or Mannheimia haemolytica is
determined by an molecular biology  methods. 30. Diagnostic test kit
comprising all the components necessary for carrying out a  10 method
according to any one of claims 27 to 29. 




