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i nvention belongs to the field of animal health and in particular the
causative agents of a new bacterial poultry disease, Pasteurella trehal osi
and/ or Fidishohtheningentiarenol yti ca. The invention provides said Pasteurella
trehal osi and/or Mannheim a haenolytica bacteria, a vaccine conprising

I nactivated Pasteurella trehal osi and/or Mnnhei m a haenol ytica, and a
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Background of the invention During the |ast decade, Intensive poultry
f ar m ngoamE Rhds new barseriah pouliyodiseasey ifapfeunella frehalosi 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
»  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

i 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, Fowipox, Infectious Bursal Disease efc.

0 Examples of bacterial diseases are Avian Coryza caused by Haemophilus
p_aragallfnarum (upper respiratory tfact), Bordetella avium (up-per respiratory tract),
Ormithobacterium rhinotracheale (lower respiratory tract), Salmonella infections
(digestive tract), Pasteurella multocida, which is the causative agént of fowl cholera
(septicemic), and E._coli infections.

P

| Therefore, the technical problem underying this invention was to identify a new
bacterial poullry disease, to provide the causative agent of said disease and a to
provide a vaccine to prevent said disease.

»  Figure legends

A) From field outbreaks
~FIG. 1) Broilers: Nasal discharge and swollen areas around the eye.
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and haenorrhage in oviduct. B) Experinental Infection FIG 12) Layers:
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di schargel®nd payerscipfmmaliband AlehmadBide in rrhage in nuscle. FIG 17)
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FiG. 14) Layers: Haemorrhage in joint and muscle.

-FIG. 15) Layers: Nasal discharge and pale comb.
FIG. 16) lLayers: Haemorrhage in muscle.
FIG. 17) SPF: Haemorrhage in heart and coronary fat. .
» 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.
s FIG. 22) Layers: Enlarged liver with haemorrhage.

Disclosure of the invention
| Definitions of terms used in the description:

»  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
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Mannhei m a haenol ytica according to the invention based on the tests

The present invention relates in a first aspect to Gram-negative, facultative anaerobic,
pleomorphic rod-shaped bacteria causing a novel disease of the upper

»  respiratory and of the reproductive tract of pouitry, wherein said bacteria are selected
from the group of Pasteurella trehalosi and/or Mannheimia haemolytica.

Said bacteria may be isolated from infected trachea, palatine cleft, liver, heart,
kidney and gonads (broilers). They can be identified as Pasteurella trahalosi

,,_1 and/or Mannheimia haemolytica according fo the invention based on the tests
listed below:

Beta haemolysis +
Gram stain -
. Oxidase +



listed below. 30 Beta haenolysis + G am étai n - Oxidase +21212i Ag#dg'ﬁ 2006 WO
03/ 037367 PCT/ EP02/ 11899 4 Catalase + Urease - Nitrate + Rd The
bacterial isolates may be purified and bi otyped according to the nethod
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exanpl e nportant method to cl assd' fy bacteria are ybri di zati on,
REA (restriction enzyne analysis see e.g. J. Oinical Mcrobiol, 1993, 31:
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find out "f&“ﬂ%ﬁe bacteri® are within the scope of the present invention. A
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preferred, said Pasteurella trehalosi andfor Mannheimia haemolytica are additionally
Sucrose-positive, Mannitol-positive, Arabinose-negative, Celobiose-negative, Xylose-
. positive, Salicin-negative, Omnithine-negative, Esulin-negative, alpha-Fucosidase-
negative, beta-Galactosidase-positive. Most preferred are Pasteurella trehalosi,
wherein said Pasteurella are also Arabinose-negative and Trehalose-positive.
-Preferably also, said Pasteurella trehalosi are also beta(B)-Glucosidase-negative or —
positive, depending on the biotype. Also most preferred are Mannheimia haemolytica,
wherein said Mannheimia are furthermore Arabinose-negative and Trehalose-
negative. Preferably also, said Mannheimia haemolytica are also beta-Glucosidase
negative.
These characteristic properties of the bacteria may render the bacteria novel over
other known bacterial poultry pathogens (Diseases of Poultry, Tenth Edition, Edited by
B.W. Calnek, lowa State University Press, lowa, U.S.A. 1997).




wherein said poultry is selected fromthe group of chicken,, tur. duck,
goose, dove, pigeon and quail. Disclosed hereinis a Ganghéaﬁr‘?%]g,

facul tative anaerobic, pleonorphic rod- shaped bacteria, said bacteria

- being characterized by the bacteria deposited at the Anerican Type Culture
Col | ect "GHPPAPEC) , 1081, University Boul evard, Manas€<d&POyHs%¥110 - 2009,
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PTA- 3667 (internal designatjon BlV-4985); Pasteurella trehal osi,Z ATCC No.
PTA- 368®ther prefeiied eanbodigieat isdrasmuelarebals! andfaniaenieimia Beadcdfitaa ATCC
No. PTAs | ' | = Lt was
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Past eigddnaartd qledll osi as deposited at the under accessi on nunber ATCC No.
PTA- 3667. These bacteria are further exenplified in table 3 of exanple 1.
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m cr oL Fdens Nv%b‘ﬁu bigdgyg bacteria as disclosed above. The
culture may be Raécie y gfow ng said bacteria at a tenperature of between
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| nfusion broth or any 21 April 2006 WO 03/037367 PCT/ EP02/ 11899 6
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The results of tests from sections A and B ih 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 fo the family Pasteurellaceae (Pasteursifa frehalosi, which are Trehalose

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).

Also disclosed herein is a microbiological culture ‘comprising bacteria as
disclosed above. The culture may be made by growing said bacteria at a
temperature of between 35° and 37°C. 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




formal dehyde at a final concentration of 0.2%is an excellgpt, et to
inactivate the bacteria. Thus, in a fifth aspect, the inventAlpon relates to
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MannheP#i& draenol ytica are killed without possible replication to cause
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Pr eferabI%/, said fracti ons/fr_g%%g are outer rane proteins o
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No. PTA-3667, Pasteurella trehalosi ATCC No. PTA-3668 andfor Mannheimia
haemolytica ATCC No. PTA-3669.

Therefbre_, a seventh aspect is live attenuated Pasterurella trehalosi and/or
' Mannheimia haemolytica wherein the Pasterurefla trehalosi and/or Mannheimia
haemolytica are attenuated. Preferably, said live attenuated Pasterurella trehalosi
and/or Mannheimia haemolytica are selected from the group of Pasferurella trehalosi
ATCC No. PTA-3667, Pasterurella trehalosi ATCC No. PTA-3668 andfor Mannheimia
haemolytica ATCC No. PTA-3669. Said Pasterurelia trehalosi and/or Mannheimia

- haemolytica can be attenuated by multiple passages in appropriate culture media or by
any other method known in the art.




preferably, said fragnments are containing at | east one ant bgg% .?%%%act erial
selected fromthe group of Pasterurella trehal osi ATCC No: A 7,

- Pasterurella trehal osi ATCC No. PTA- 3668 and/or Mannhei m a haenol ytica
ATCC No. B‘B?O%(?GG]Q Said fragnent may conprise whole bacterial cells of
said strarn(s), bacterial extracts, Quter Menbrane FFabEPBA?pbacteri al
exo- and/or endotoxins, and purified 7prot eins. Antigenic polypeptides or
fragmegts thereof may for exanple be obtained frompurified bacteri al

pr ot ei {BEGMatg(d éﬁppeé@fﬁt@ﬁdohefteﬁb means s fehdiheg Rpsteetdlls tehaloshl aridrors one

pr okar I . [ ic e essi.on stem or by organo-chem cal

synt he)sl\?éssd’ﬁwgglplg ﬁ%%’ﬁ%léﬁéaa'aée W'W'@B”E%@%‘Eﬁel r%gcm&%.caysgcdm@a her ei n
is livejseane/or |ive attenutated, and/or inactivated Pasterurella

trehal Qg o] nnhei m,a, haenol yti ca according to the invention and/or
21 Apr?ﬁ%ﬂg‘ggé é@%%%?%%?“?‘&*ﬁ/ EREE: 1960 e Fasieuredas ahalesi @ndest eur ol | a
t r ehal pahnbsighi® hadBonaes L& |j I N’ : [ vacci ne. Al so

di scl osed herein is g/li‘rvacc(?rlllte}él er %%(ﬁﬁ'r %ﬁ]é%'wgerﬁé%aﬁop&8rﬁa|uﬁ?é%nﬁﬁlct eria

di scl 098e@S€above. Thus, in a ninth aspect, the invention further relates to

.a vaccine conposition conprising a live, and/or live attenuated, and/or
inactivated Pasterurella trehal osi and/or Mannhei m a haenol yti ca and/ or

f r agnelisglossd hergintdre Mwctidnssar flagResite UPStbrsIbERALRS] and&W/@hnARBhel M a

haenol .rr‘fd'i}rt' h rm"vaccine" as understood herein is a vaccine for
vet eri’yn%ae'ry u’gé- §%{r"+§‘?m§ \r% aarﬂ"?tagﬁii E“@’Ubs'ﬂarﬁ%safén§aids feagmentst eayd for the

pur postes prepanet biyndstargeRe sbilibii ' Pt @n | inst a

di seasge prqvoked ybry, se%@d Past eﬁ?@ﬁl %ﬁfrbgfﬁgfégéi andey;%ﬁ%%@{qﬁ%g%

haenol %ﬂ?ft@k‘f&?ﬁ&w ding te the inyentigntos by ang othes stethodknoavit indhabasi  and/ or
Mannhep gy i L j i munity that may b transferred
passi \% Fz/é\i\a/tlng% %%dé@ﬁs gﬁf ?@ﬁ%’iﬁtgg r%éli\'}f%?taqnﬂ%"ﬁ %‘%ﬁ?#&é@ﬂewrxa{’a g’@ﬁ?"ﬁﬁ’ns and

somet iameforaMaonhgimiashaanblygeni Paifbablg! ?éhié q‘ré}{t%.@fﬁé&n %{ﬁg rea'j;‘epgﬁeif' vat ed

Past e elé trehal osi _and/ or Mannhei m a haenol ytica “an ons of
By h

sai d NERTPLEING ghBAstyr urela dradialas andéomianiaimia yraeomiytizg. conf er
 passi Ve, fiagmeni taan HRdgh in%ﬂhoé‘é?{@' N6 i ne r onse can
be const i tuent s comm_n}luy_ r ef errlegut 0 i%ﬁ%a?iﬁ\?ﬁé&?ezru}q%%er%%gq agﬁ/lsgﬁi ni um
hydr oM{&FE1eiRIa Sagimolficatie anppplypeptidastbsétar y ol ecul es added to the
vacci ne or generated by the body after the respective induction by such
addi tional conponents, |ike but not restricted to interferons, interleukins

or gl Bneighthoaspect ridtesbafghicAt GTRREGIERGITH & Réé‘éifdn@eanﬁgé%f ses

inactb%sgéedlba}c&ﬁi.a. referably, the vaccine reflers to a vactine as

def i et ARSI TelR(as /% Manmhefiia hasgicbics ycearting doctbepiovention.i Most | i ve
Past eprefetdbly, bdi€ hahnshts @ i Ldp ' Ihe termilive

vacci ne" rbg/ ershta% a 3a£%'@@%ﬁ%ﬁ?§e§h %ﬁ?tji’fé%gt%@%{&g%ggdgpm the

di vi S'8HD Aesignmedadrelsios! ATCENaFTA-3668 pPastrarola tohalesi ATOT N6 S3T/AtL t enuat ed

Past egge8 ebhdlof "AHNRRa 2R ytica ATCC No. PTA-3669. Said fragment may
comprise whole bacterial cells of said strain(s), bacterial extracts, Outer Membrane
Fractions, bacterial exo- andfor 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 prokaryofic or

eukaryotic expression system or by organo-chemical synthesis. Said methods are
known to the skilled person,

Disclosed herein s live, andfor live attenutated, and/or inactivated Pasteruréﬂa

frehalosi and/or Mannheimia haemolytica according to the invention and/or




Mannhei m a haenol ytica according to the invention and a paz&m?@(ﬁé cally
acceptable carrier or excipient. Said vaccine nay al so be Fstered as
a conbi ned vaccine conprising two or nore strains of said live, and/or 21
- April 3/ 037367 PCT/ EP02/ 11899 9 Ilive attenu d, . and/ or

I nact i vg’?@fﬁ}’q\é\?‘? eurella trehal osi and/or Mannhei m a h% og/lqsya and/ or
fractions of two or nore strains of %aid Pasteurella trehalosi and/or
Mannhei m a haenol yti ca. Most preferably said live, and/or live attenuated,
and/ or fractionsi efasaid ﬁ@é@t@dfaerrﬁgalw!eﬁm/@rsMaaﬁﬂwwa aamebiied fomessin & i ca
and/ or fions of said Pasterurella trehal osi and/or Mannheim a
haenol ytica'in the vaccine are selected fromthe group of Pasteurella
trehal osi ATCC No. PTA-3667, Pasteurella trehal osi ATCC No. PTA-3668 and/ or
Mannhei m a_haenol yti ca ATCC No. PTA-3669. Preferabl ty al so, the VaCCI ne
conpr i 4lse disglosedigreig ipaseesine erived framdhe sewhnidestifiedvacier nol ytica
and a aph\a, 'T?tﬁ@‘ih'apﬁi’nw asisecth nglm\%nﬁ@r'i Firfer P6lafSCHR %che%’drﬁ'pds?{ﬁﬁi ne may

al so be adn1n|stere as a Co i ned vacci ne conpri st ng two or nore strains
of sai EPMPIENG 9 fve @ndfoydive aitenyated, eatliar wictiated B’aswmlaefreﬁaéosrwam ytica.
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| mmunogen in Cl ne accor nven ore preferably
t he vaquwéWamdwwmadE@nﬁIWma|ons of Pasterurella trehaI05| and/ or
Mannhei m a haenol ytica and a pharmaceutically acceptable carrier or
excipient. Said vaccine may al so be adm nistered as a conbi ned vacci ne

“conpr iTHe@rnWYaetindTO4E unséréiol shePéin 581l vhdtintd foraicshindas Lise! cahd ﬁs‘hgehal osi
and/ or Nannhei m a haenol ytica, In particular, the vaccines nmay conprise

f r agreaftigenipisuhstansrsaand 4 adriistergd dor fie peasePf fnduciagua specific eadal osi
?”d/ Orach@é'”&v\ﬁ)bﬂi@e h‘ﬁﬁlﬁmrt?’ ta{;glﬁst Nﬁ%ea?é? Qbyb ébﬁ“?”as?e%élﬂe oflBysi COMPr i se
ragnents I C conta east one |gen

acteria se ed fromthe

gr oup api/dedarabeimhié Aaemobticd. dbie WG ﬁal\?ﬂ)aﬁd?nﬁéte’ﬁ%istetﬁaﬂé trehialbdi anw‘oehal oSi
ATCC PTA-.366 and/ r Mannhei mi_a haenol ytica ATCC No. PTA-3669. Said
frag ”Hﬁ{/m%ong??’g@yﬁﬁol dNayacPRNea) Ve s, IMRLAIL | dhalextPakt sbe cut er
Membr msﬁh@atpa@a%l RAF htdradl eﬁf&ﬁodléé‘%ﬁfnst ﬁféqﬁ{rﬁ’dﬂd(?%ns ﬁ%PPAﬁé bhgd

proteins. Antigenic polypeptides or fragnents there exanpl e be
obt ai emelimgs epnieat palkigesically relaied corganismsby henpaciweiean@steune&a

I Kk k
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skil add/pefx@mnhelﬂikaAaembly%@&a%oﬁﬁr@%&&ﬁéwﬂﬁﬁh@om 11899 10 Preferably,
- the vaccine may al so conprise an adjuvant. Therefore, the vaccine

conpoddidifiengl peppenanthiorertenee thedmainedespanse canbeonalitaente sammes)y and/ or
exci pidriHet(®)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.

In a preferred embodiment, said vaccine comprises inactivated bacteria.

Preferably, the vaccine 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.

Preferably also, the vaccine comprises attenuated Pasterurella 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/for




and/or carrier(s). Adjuvants as used herein can conprise sgpg&)aggﬁfé t hat
boost the immune response of the injected aninmal. A nunbe 1, er ent

adj uvants are known in the art. Adjuvants as used herein nmay include
Freund's_Conplete and Inconplete adjuvant, vitamn E._ _non-ionic bl ock

pol yrreré‘,’oﬁ;irﬂ%MI di peptides, Quil A,_ mineral and non-FWEMH18E |

vegetable oil, and Carbopol (a hom)@ol ynmer). In a preferred enbodi nent, the

vaccine bacterin may conprise a water-in-oil enul sion adjuvant. Said

vacci rige edianaated, dral/ordpadtivate Mastaurelladtahalast andfor Maonheimiadwemaliticad)

bact er] nd r-ipg-oil emulsion adjuvant. her yS 0f uvating
the ba %éc?ri a @%%{@/hgt o] Q[I?he “é’ﬁi 1 1%d p"éPrseon g“lr%mgl sc%f erf564i eggftﬁag
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nore suitabl g ena}@si,f iers, ecﬁg. S&a? gr Tween, Preferahly also, said live,
and/ or?“ieﬁ%te t #B é_t“éﬁﬁt*"%tﬁelp stoyg t {7 plogi Pﬁgpélﬁﬂ@“ﬁﬁm’? disgmedytica and/ or
Mannheinflor haenRiciénsa angy or feAagti onpaefenpatd Pasiaigi@li! a t ppaRkosi

and/ or Mannhei mi a haenol ytica in the vaccine can be selected fromthe

gr oup Mdnribeémiar haeshaiicat incthal vastinaT0E Sedectel AoB6 6T gRawt efr Besfelrglla r ehal osi

ot o PG/ R Ak A RSB e TS B s ot o

_ f rom Wramngelnip habnibdtice ATCE N RTAeBBB®si ATCC No. PTA- 3667, Pasterurella
- trehal osi ATCC No. PTA-3668 and/ or Mannhei m a haenol yti ca ATCC No. PTA-
3669. Said vaccine nmay conprise whole bacterial cells of said strain(s),

bact ehhdferatfy 185! the (Atchie LEMBNA0S ifdALEIAN PashAGIHE AnBES afBf O
endot oxi ns, and purified proteins. Antigenic polypeptides or fragnments
t her eManméigirhieor exanpl e be bbemolydida from purifi edndacterial protains or by

cukar Jt el  FERETRRC R 5T Tt o c bl BY &R 4y ot hoas
are kpgmfhigtoretils® $tombindd Retsitncormprishy two @006re¥brdi SsaRbihallivhtdd02/ 11899

11 Di sclosed herein is a vaccine conposition, further conprising at |east
one Geslepredairefalaskangriardannhginia hagmellier.gani sm pat hogenic to poul try.
Preferably, said antigen is in the formof live, attenuated or inactivated
viruses or mcroorganisns or fragments thereof. Said fragnent may conprise
whol eFtdlvraore | fractibhs obwholercells peaytaled be usbd asdhe atlewadt immunogen il

antigens, viral subunits, Quter Menbrane Fractions, hacterial exo- and/or
andore YabtiRy apRoeiTL D 41 B e NEEAIPES.p B B B BRCHRAGTEnt o

t her edmpmged dractispsndie PaStePlicWan@8halosP BnbMsr MamhbasiaehhahopitRizei ns or by
expressjon of the corresponding genetic material in sone Fr oKaryotic or

eukard¥t i cAexpRhAgIageuligaliem gFceRtableganeatiesni <l syimiest.s. Sagi d net hods
compotteRe ey Hisq b ' sfinBRIar s LopRobloncy e, QihSidhd fuf of Mifteayi r us or
m cr cgirajren of saidainactated Rastepralat frahaloghearelor bahbheimia haemolytica. In

particular, the vaccines may comprise fragments which contain at least one-

antigen of Pasterurella trehalosi and/or Mannheimia haemolytica. Most preferably,

the vaccines may comprise fragments

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- andfor

endotoxins, and purified proteins. Antigenic polypeptideé or fragments thereof may for

éxample be obtained from purified bacterial proteins or by expression of the

corresponding genetic material in some prokaryotic or eukaryotic expression system or

by organo-chemicai synthesis. Said methods are known to the skilled person.




virus or mcroorganismis selected from but not restri cteg t.0,. %}% gr oup
consisting of Infectious Bronchitis Virus, Newcastle D se %épw ,

I nfectious Bursal Disease Virus (disease: Gunboro), Chicken Anaem a agent,
Avian Reovirus, Mcoplasma gallisepticum Avian Pneunpvirus, Haenophilus
par agal | YR&? Eﬁ#ﬁ(’dl sease: Coryza), i cken Poxvirus, RGTER2/1ise

- Encephal onyelitis virus, Pasteurell a“nultocida and E. COL A
"pharmaceuti cal conposition” essentially consists of one or nore

i ngredi ents capable of nodifying physiological e. g i mrunol ogi cal

functigns of . t or anism.it i adm ni st er i living in
o "on PieBbyadfie e Mapleh RO BhAAEvA, Terdbre (B GiRRhe

ant i bi gérhpésitidn MAY iffréier ebinpfise oas onelote asitablehatjuvant(s) aﬂdﬂmﬁmplmitsm)nl y used
to achi eve certain other objectives like, but not limted to, processing
traitsand/@EeAieNsly, stability, feasibility to adm nister the conposition

vi a enpgipnt®bs RSEEAERIPEr SthSise s%gt*anéés an%?b?loét Md ARG respaﬁéeaeffenous,

i ntranuscul ar, subcut aneous, iIntradermal or ot sui tabl e froute,

tol er dh@enmhegrarwnﬂi A Bumher oindiffersnt pdiuvanfs rase dasenpn dpe atti Asjuv@nigs, in

al so I on.: ri live,
and/ or ﬁ%/%?ﬁgr F‘F &%gqmlf‘]adé 3 dig?%gcHe\i%taggqﬂ%ﬁﬁ%’é{reegﬁ“gpﬁéhan@g|Eaand/ or
Mannheion-i@nitaklock yolyosers amaikam yitlipeptides) L waf Asauudemmdmcm tnindralebif| 05|

ot hod DEUt el ] G oaad th PBmoR ey aRhin dPrelapy iR ining vactne”
haenolpectetipr ima esdhﬂﬂusam rwdteuém ail- efmbigion ¥guatt saldavétfcméeagﬂi idped bgbove)
bel ongi ng@t ot E&BP’I‘Q"QH oultry wherein said |ive, attenuated,

i nact iS4 &aps%'ﬂ’le ivated” (lledh bactorarand @ walekdnrsll AWaIoRNd/ or
fract 'élﬂ%/aﬁf‘%lﬂér vape BRRbRIVATIRY ﬁ%fb&%r%ei%fdv@rpﬁﬂth%@d‘l%d pé&@n éFHTh!@bSt te[] ed to

the poult animal in need thereof at a suitable doses 'as known

ski | | einbastierbin thedisclosed embodingentss synpt ons caused by said Pasteurella
trehal osi and/or Mannheim a haenolytica infection is nonitored. Said
treatnment preferably may be repeated. Al so disclosed herein is a nethod of
| TNy ?éd]gre?&'éw ¥fa)@%bé]ﬁé ¢ BhipRias or of h%rergﬁ@breabﬁ{u}smg g@productive
tract cauSed by a Pasteurella trehalosi and/or WMannheim a haenolytica

(e. g. Sphs orifweebact eri a as descri bed above) conprisinig admnistration of
an inmmunol ogi cally effective anmobunt of a vaccine as described above and
the reduction of synptons caused by said Pasteurella trehal osi and/or

Mannh et eablyes sm spld nva ém:fl@dwé@nehmtmmmmmctneafbeWtatstea:se:l@dtahp!asvi des the

use of inacti vat ur hal osi and/ or Mannhei enol ytica
o cor AR M PHET R FeR e A FABnp ot S, R staurela Haales SadT o
MannhgiapnfieNie Wﬁéb‘iblyﬁéa fCEe r\ﬂébﬂﬁe ic8n %E%élé&(&ﬁfrbﬁﬂhé @%Lﬁf of Pyferdfcignuat ed
Pasteurell a trehal oSi andl or Mannhei m a aem) t| ca according to the

i nventr®lHosh il & Nﬂ:r fappem@ ofasterriella olfehalosi SelGLC Phlet ETA3G68 endhal osi

and/ o E{]qf,@,ﬁ Em{- INo2P ding to the invention in the

nanuf}zii/lg ure of a vaccl ne ?(I)\frb thg%gg%phyl axis of Pasteurella trehal osi
andl or Mannhei mi a haenol ytica infections. An eleventh aspect relates to a
met hod of di agnosis of a disease caused by conprising

Preferably, the vaccine comprises at least one antigen of bacteria selected
from the group of Pasterurella trehalosi ATCC No. PTA-3667, Pasterurella
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
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. | |




the steps of obtaining a sanple from poul t'ry, wherein said f rrp,L S
selected fromthe group of blood, serum plasna, tissue sé gﬁf‘ 5%06

washi ngs, swabs, tissue, analysing said sanple for the presence of

Past eur eomsiseéval osi andl or Mannhei mi a haenol ytica %%&r[,ﬁlj,ﬂ%gt o the
invention. In a preferred enbodi mentyst he presence of Pasteurella trehal osi
and/ or Mannhei ma haeno/ytica is de1t erm ned by an imune test. An inmune

t est nal J1.hodi L. polycl onal anti.ser ecificto
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nonoc! otter arttigerdi fesm sakwvires ior trirésigdnism) .paAhohenid tgo% 03/ 037367
PCT/ EPBZ/%E1899 13.Imune tests may include the nethods of detection known
in t heP&eterablyn S2id haamigen isesn (e yfermi nebd livewuraitamratedt essay) or
t he soireglivaaed Sauswd G- FidrSérgh tradhfings thé@BE N8Rl LAdi ol ymuno
tests fgr adi,oi munoassay Rl %)f?r,g g??lfugfg@based t%@ﬁ?e??@nwgmgg{i "8% rocket

i munoPPHBIs whele hastaiial pells oyt partislesi bactedaltextractpivital Endiensyviral cr o-

| at Gt | j - h j t th - | ed
oot or SR Dafer WerBEind) EreOiiH Boclo LRty o Baelians rapatidias”
bl Iot ti prgfeinst h%tigemipqxﬁypg!ptiﬂ&f e rfnagrbh&é thieSecff Cmé)r d‘(ﬁ\‘séﬁélﬂ;ﬁlé WL bbairh
ol ype : ar,at. . pol yacryl ani de el ectrophoresis onto a
Pty boto ERE® ParBis hsptbien Biabrdition e comespenciy seneti aneiotaie
r et ai nintsomer @rbldri/ ot GrogiKain@ve ' j .ai ned from
t he Igg%nﬁ,.gO ?I[ﬁgctr?oghor esi s. ngbﬁgtg g?gﬁgﬁfo(?SI?g&rtgﬁg%w%@B%g?@éﬁ %flh an

antib sthads are knewr 19 the skijedgersed. t he protein or pol ypeptide under
consi deration. These nethods of detection can be used by the average
skilled person to performthe invention described herein. Literature

r ef er ddsedlisofosshii héreies skihddnte RORFRBItHAN i 3 i gped net hods
and ot her %ilt ect#' on nethods are Iisted| as’f%ﬂtﬁmg&ﬁﬁﬁgﬁﬁﬁtggg%ﬂt ?@% to 2:
n

Radi 0i% SCLy TP RS oMcEeRgRgises pathageniceto Soilknye evitendihi st s,
e etagirplbotgbian e d0Sk, b PRlyBhedlo i D MES A,

| mmuno Yt ochem stry, Academc Pres
( 19831 IRjgptious Bronghifis Vfiryss dNawcastladiseasaNitus Tinteotioue (BBl DBease

| nmrun ; i q i.n Bi ochen st and Mol ecul ar Bi ol ogy,
el seviar argase uiihBrd, EHARLINGFhR 4410 RieRorvafles. temaes n

anot healliseptinunaivian Bnaumevivos Haehophies pRaBhRnaRIA{GSLARSCoyRNa | S

[ nCUb@hﬁg(en%é)ﬂ{ ti’f’gOdi Wh| c@ are specific to Pasteurella trer?hl osi

and/ or” Mannhel @Q, Vé%ﬁfﬂ“‘leeha Hﬁ’eﬁﬂ% VIS dasteirelasayltaciimiaad Eher eby

formedofi.s determ ned. 25 In a particularly preferred enbodi nent of the
met hod according to the invention, the presence of Pasteurella trehal osi
and/ or Mannhei m a haenol ytica in a sanple as disclosed supra is determ ned

meandh a2 Rer e SNASNAR, Essetil caadie i oag apase ingredionsrcasadlehal n
o iy e N ha el Ry TSR KRR Sl M GoRBREL R a1
“the niglgred toeprpleprpaniBmsitivingdn gr osirborgakiset. Thk. te(d #RR)devpbaids| ar
O onirdg reidtdP ¥ ahfibidtics or antiparasitics, as well as other constituents commonly
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
also disclosed herein is a pharmaceutical composition comprising a live, and/or live
aftenuated, andfor inactivated Pasteurefla trehalosi and/or Mannheimia haemolytica

and/or fractions of said Pasfeurella trehalosi and/or Mannheimia haemolytica.




Manual , 2nd ed., Cold Spring Harbor Laboratory Press, ?%‘rlngoé%r bor,
New York and Bertram S. and Gassen, H. G Gentechni sche I\/é

Fi scher Verlag, Stuttgart, New York, 1991). 21 April 2006 14 In a twelfth
aspect, the invention relates a didgnostic test kit conprisinig all the
necessary el enents for detecting Pasteurella trehal osi and/ or Mannhei m a
haenol ytica. A diagnostic test kit is a collection of all the conponents
for clalsclso*aei:g heuann as iz trietibdodf trdatingna sSPastelBoNe trehamml aﬁ/&mmranﬂiﬁem)ahaust ive

l'ist) t her. nts for rform e invention

ol ViRt nfEr e 2hichel 8 5o Bl Rsfidnds dRcie A%l beolaig s e ey

t ubeSQroop e ipositiyt valhdreinceand &ve) eﬁtﬁenuéﬂéaf RSByt P@S‘z"éﬁﬁe‘llélttr%ﬁalosﬂﬁrﬁ’ﬂ%tanes such
ocel l'ulose filter, washi ng reagents and buffers. A _diagnostic test

Kt T A A ich CHRIOR TEOUTSAN R FASBI Rt BERR @S Eioerifins SBTasUCh o
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conj u%at ed wth anti bod| €s) and the substrates thereof or other substances
‘whi chiharskilled parsioe astd thiiraduatign f symptomss caudied divosaidi Paslegiefa ifrshalogi agnost i ¢

bom o lgp adihell (R8RIoMEa b RBRERSE L P ol b peo o1t @
haenolepeated- speci fi c DNA or RNA. Said kit may contain, but is not limted

toin addition to test tubes or 96-well plates or mcrotitre plates, other
suitabl e containers, surfaces and substrates, nenbranes such as

ni t r otled Ididotesedflidrbieris, a wrgodof infAgeiRing Foitry Q?Q’hbtolhe disédser 6f thehi ch may
nesi um, concent rati on& steri water, mnperal oil, BSA

(bOV| rﬁéP'EaéPwmaé\db?rﬁpwﬂuc figso thact | Rpusesiscy. nvEestediangt Kehalash nd/ele) |

Ner C aPhAdRARO hacMofiEP (k! S{hédINép%cteﬁé‘Zé/éT%séMféa %BO\T JehAp Qﬁlgase and
reverse transcriptase an as the DNA matri X, r C ecific for

Past eaﬂi@msérawrémastﬂmrrunqlogtcaﬂxamﬁﬁ@wﬁ amwetrmf yz |V§90|n©la5gdﬁ$m1b@dt i des

speci a DNA or
R, (s, B0 fhe A EHLR iR Wyead 1Y S PARATER RePBET ol e
knomm@@hamaﬂaem%ﬂcamfec@ams r@bnipeadicl eot i des are short nucleic acid

nol ecul es from about 15 to about 100 nucl eotides |ong, which bind under
stringent conditions to the nucleic acid sequence which is conplenentary to

a Pastientheldspedtr pivaldesi thandiser ofVeinn irgictivaed aRagby il drahaist | ahaldpy
ent cond tio the skilled person ne onditions which select for

1
o e h BRI PPHING 1O NS INEDYh ERIIREIYE (rasIoURIRTBEROB: al
( 198%Qndé %Hhﬁémﬂ NleRb] i&a%@hﬂﬁ@&d th%ﬁ#@ltlonzﬁ%@ﬂhve G@eflustRgi Ng Har bor

Laboratory Press, Cold Sp rlng Har bor, New York and Bertram S. and Gassen,

H G Rastauselianirehaies’ madine Mannheimia-haghelyticacasaeeding & thet igwentionasw/oror k,
1991)p, %ﬂepﬁobhlfra%f?%u Qé{’ %%tégr%ﬂg GBI b diP %/Iar}@)u ? heéag?a%cgg exanpl es

serve strate the present 1 nvention
according to the invention in the manufacture of a vaccine for the prophylaxis of

Pasteurella frehalosi andlor Mannheimia haemolytica infections.

An eleventh aspect relates fo 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 andfor Mannheimia haemolytica
‘according to the invention.

In a preferred embodiment the presence of Pasteurella trehalosi and/or Mannheimia
‘haemolytica is determined by an immune test. An immune test may use 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).




shoul d not be construed as Iimting the scope of the inven i%&gféﬁ(fé osed
herein. S Exanple 1 Field disease outbreaks associated wt ella

trehal osi and Mannheim a haenolytica 10 Cinical signs Fromfield

obser vaty@pssbayersbroilers M1 d upper respiratory/ rleda[rﬂglqyﬁtsigveSevere
upper respiratory reproductive Age: 22 weeks of ageAge: weeks Nasal

di schargeSneezing with rales Swol |l en areas around the eyeSwol | en head Low
feed gonsunmpti.onLow feed, cons tion Wy tish diafrheaDepressi creased
oo pIBHEETGHRBIRTE HEgRanPle POUF o APPYD I e SHoF R BP LTt

di spl mwfzgﬁ]brnﬁkécnmn%ars@ﬂdeﬁt SdsagPerNd s-adllel SaldhisH-BEIS AR @ftbldyar i an
atrophy with haenorrhages Haenorrhages in gonads and regression Ovarian
Fol | | dmesinebioss, rERpPBING aste (SUiGmABReass Y AN AFTHsIaTRaReY Gahiaroay

liver Is ' -ﬁéﬂ@ﬁt' e prsacculitis
Haermth? tg%rg@glfé% '§ﬁ§8%%ﬂf%§%ﬁfﬁ§3 a{gﬁfgh W t hﬂeﬁge@%‘?# ﬁ%‘%@ﬁ*‘g&%r r hages
i n & hplede rgglotingtion keaisio Andthgeisnmunartest maytirdhe sotvalied Wastemn blot (also

ovi dugt Haenor r.hages.,in the heart ang,h. dr . cardi u of

cor onjﬁnﬁwf’aq e‘f"ﬁ%ﬂ? Ngaﬁft?r iprcteﬁgre[ Rb %ﬁ@“?ﬁ@f'"@sﬁhr@éﬁ%@{ﬁ@g& a novel
type ¢fiotGignoneaatier eprotaitd!| dratpohgeptidey odiiparated ebyopoagylamitte sehped

bacteria, were deposited at the American Type Culture Collection (ATCC),
1081. elaghopherepie phigyr nibpgeliulosesiilies o5 stheyauiiabie eartienanshat the gamefe¢ deposi t

o BISPRof e Pl LR ploting E PRipoRtle skBaned Hom e &6 oo >
Past eetestropheresihaliesWeateth AIDCE WRen iRchhaBsiosit am aplibpdyagitch spwﬁfmalipi m a
hae B o PR LB SR, PR 0o B R85 Lo,
Ber geyaf bidbued| bycthe Sysiagaaikilled Brss®T icoparfiymMak uneenliod W4cribdtl hérains and
Wi kl‘ rllisiéra?uzrg references in which the skilled person can find the above-mentioned methods
and other detection methods are listed as follows: An Introduction to
s Radioimmunoassay and Related Techniques, Elsevier Science Publishers, Amsterdam,
The Netherlands (1986); Bullock et al., Techniques in Immunocytochemistry, Academic
- Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, Practice and
Theory of Enzyme Immunoassays: Laborafory Techniques in Biochemistry and
Molecular Biology, Elsevier Science Publishers, Amsterdam, The Netherlands (1985).
) .
In another, most particular embodiment, the sample as disclosed supra is incubated
with antibodies which are specific to Pasteurella frehalosi and/or Mannheimia

haemolytica and the antigen/antibody complex thereby formed is determined.

» In a particularly preferred embodiment of the method according fo the invention, the
presence of Pasteurella trehalosi andfor 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

~.» (RT-PCR) or may be Northem 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, 2" 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). | |




East Preston Street. Baltinore, USA.) TABLE 1 10 Mannheinmn g I}\%ﬁp% ica :
BIV - 07990 (Biotype 1); ATCC No. PTA-3669 Macroscopic m)rp}'uo ogy | oni es
grown on Sheep Bl ood Agar for 24 hours, range from1l.0 to 1.5 nmin

di aneter, bright translucent, |ow dénvex, snoboth and creany, a henolysis.
M croscopi ¢ nor phol ogy Gram negative , non-notile, pleonorphic rods, often
exhi dint a divgtithaaspachi theninveBiiot helatesad diaghastineest & temBisiig @l theSecti on B

ESTORSLEY, QLRS! 60" ShRT Pl R AT MBI 1 e
Tr eahfademsayticdal i cin- 21 April 2006 J 10 15 WO 03/037367 PCT/ EP02/ 11899 17
Qrni t/&] id%%nggt?cugeisp I%[t Foé E:lL %Ne%%%@] Ccl> %ﬁ tﬁe éorﬁggr?esritg ?c?reca%kn%%lﬁsai r?]ae?h%d-ro BLE 2
diagnosis. 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 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.
Disclosed herein is a diagnostic test kit which may contain 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 may vary in pH and magnesium concentrations), sterile water, mineral oil,
BSA (bovine serum albumin), MgCl;, - (NH4)SO,;, DMSO (dimethylsulphoxide),
mercaptoethanol, nucleotides (dNTPs), enzymes such as Tag-polymerase and reverse
transcriptase and, as the DNA matrix, the DNA or cDNA specific for Pasfeurelfa trehalosi
and/or Mannheimia haemolytica, oligonucleotides specific for a Pasteurella trehalosi
and/or Mannheimia haemolytica DNA or RNA, control template, 'DEPC-water, DNAse,
RNAse and further compounds known to the skilled artisan. Oligonucleotides are short
nucleic acid molecules from about 15 to about 100 nuclectides long, which bind under
stringent conditions to the nucleic acid sequencé which is complementary to a
Pasteurella trehalosi and/or Mannheimia haemolytica protein. By stringent conditions
the skilled person means conditions which select for more than 85%, preferably more
than 90% homology (cf. Sambrook etal. {1989) Molecular Cloning: A Laboratory
Manual, 2™ 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).




Pasteurel |l a t Tehal osi BI V- AVI COR (Bi otype 2); ATCC No. PTA'Z%&&%I%(?& oscopi ¢
nor phol ogy Col oni es grown on Sheep Bl ood Agar for 24 hours, rangée from1.0
to 1.5 mMmin dianeter, bright translucent, |ow convex, snooth and creany,

henol yg/ croscopi ¢ norphol ogy G am negative , non-motile,
BI eonor p (;)gs ‘}36%;, of ten exhi bit bipolar staining. Bi ot %A1%%4nd ot her
tests Section A Section B TESTREACTI! Oxi dase+ Cat al ase+ | ndol e- d ucose+
Sucrose+ MacConkey+ Urease- Nitrate+ Maltose+ Mannitol + Arabi nose-

Cel obi ose- Sorbitol + Xyl ose+ Trehal ose+ Salicin- Onithine- Esculin-

2006 v 637y PaEsrasthlpERe0R I8 B IR Bpielo WuBur B b e ohl os

Bl V shal®hol(tE cinspeed ps liATIRE toscopBAsf Hbihvaftiondisaiiicd Hepsiphol ogy

s Example 1

Field disease outbreaks associated with Pasteurella trehalosi and Mannheini_ig

haemoiytica

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%

5

Gross Lesions

| Ovarian atrophy with haemorrhages
and regression

Haemorrhages in gonads

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



Col oni es grown on Sheep Bl ood Agar for 24 .hours, range fro?héx 0. ?80%{'5 nm
in dianmeter, bright translucent, |ow convex, particulate 9511 )
henol ysis. M croscopi ¢ norphol ogy G am negative , non-notile, pleonorphic

rods, 'ogﬁgn @é%ii_bi t bipolar staining. Biochem cal and_other tests Section
A Sectioh’ B REACTI ON Oxi dase+ Catal ase+ | ndol e- FHFEERAERcrose+

MacConkey+ Urease- Nitrate+ Maltose-18vannitol + Arabinose- Cel obi ose-
Sor bi tol + Xyl ose+ Trehal ose+ Salicin- Onithine- Esculin- d ucosidase- a -
Fucosi dadSECC tig. £Th0sika63s éor BlY-4086 Pasienrela tbhalesit ATCO MoSPTARIB68%0and B

b v, Ao ECRROE e, aneles® ARG B e, PERRIepOeda b Tedocae, T
(Past eMaehheintia Raarholgiica. Wﬁqﬂataoédénﬁhme&m%@i $2 voand ar abi nose
negative), while the bacteria BlIV- 07990; ATCC No. PTA- 3669 belong to the

21 April 2006 WO 03/037367 PCT/EP02/11899 19 fami |y Mannheim a (Mannhein a
haepol yhé gaposifet fbléc%ﬁs wa@ﬁ?beaecdlﬁagttb “Enda dé?él‘ﬁ%é\%%?fﬁ%@%,'u‘éﬁ?
ft a B I sol ate 9 nfected

ldentification o e causative agent Bacteria were orm
t r achelBerggsisddanval el Syrstematicddacterialagyr Yolmerl {1984 dNdiamsaand Wilkinds428

(broi l.}géﬁ)PregiBﬁ%tPé’@f.eBélﬁtﬁB'}ei, Ubﬁ as Pasteurella trehal osi and Mannhei m a

TABLE 1

io

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, p hemolysis.

Microscopic morphology
Gram-negative , non-motile, pleomorphic rods, often exhibit bipolar staining.

Biochemical and other tests
Section A

TEST ) REACTION
Oxidase +
Catalase
Indole
Glucose
Sucrose
MacConkey
Urease
Nitrate

+

+ir | F[F+]

Section B

+

Maltose
Mannitol
Arabinose
Celobiose
Sorbitol
Xilose
Treahalose
Salicin

v+

N E SR




haenol yti ca based on the tests listed below: 10 n 20 Betazha}fﬁ?é@' s +
G amstain - Oxidase + Catalase + Mc Conkey + U ease - I{Ii B +
Indole No isolations of virus or any other bacteria were made. Biotyping:
Bact eri i es were purified and bi otyped accordi he met hod
descri bgé'dogszu%%zmr ski et al.(1). Three different bi o]?(g[;‘ﬁtép 2’513599 2, 1) were
identified. Briefly, fromthe purifi1 d isolates, a single colony was
inocul ated into tubes containing 3 23 nl of Tryptose Broth and incubated
at 37C for 8 hours. | @Mithne of inog¢ulum 20 1) from the tube was then
transferred i nto anpEbafiineube contlaining 3 m| of 1% sugar to be tested and
i ncubated for 7 dayspalucbéiddeef ore resutts wefe recorded Chall enge Mdel :
30 Followi ng purificalimBosiiaddie hacteria, TSjol ates were grown in tryptose
nmedia to obtain Ia BG .ﬂé 5|0l pupe pat hogens. In order to validate
Koch postul ates, 3 drfferent—grotups—(26-—bt+ds per group) of specific

pat hogen free (SPF) chicken 13 weeks of age were infected with each
biotype (0.2 m / bird; 3x108 CFU/ m) by intravenous route. The birds
wer e observed daily for 3 days for norbidity and nortality. At the end of
the 21 April 200?_ WO 03/ 037367 PCT/ EPO2/ 11899 20 3rd day, all birds were
sacrificed, p Bt tem | esions recorded and organ sanples (liver and
gonads) were collected for re-isolation. Post-nortem | esions of birds that
di ed wer ePastearelzcivelikddsi BNRAMICOR (Biotype 2); ATQGCS NoPrPoA-8668 on, Laneness,
Di spl aced conb, Ruffled feathers, Cyanosis at the tip of the conb.
Lesions: , flabRSdcopi! Mm‘ﬂﬁ&égﬁ' V- Avicor BlIV- 07990 Biot e 4Bio e 2)Bio e 1

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, p hemolysis.

Microscopic morphology
Gram-negative , non-motile, pleomorphic rods, often exhibit bipolar staining.

13
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 .
B Glucosidase 1o % 80% are positive
o - Fucosidase -
B Galactosidase +




Heart edema73% . 37%90% Heart haenorrhages90 % 70 % Haermrr%%g)%lbaquor onary
fat 90987%%0% Pericarditis73 %6 %30 % Haenorrhages in thoracic --- %10 %
cavity Haenorrhages in ovary64 %0 % I nfl ammati on of ki dneys64 %16 %60 %
Haenorr LD Ki dneys55 %16 %20 % Enl arged liver w - - % - -
haermrrhaggsz03 ?saccul itis64d % - Hafimrrhages in nusc -@E%@ISI{B/O_ 46 9%49%
EXAMPLE Il G owmh of the bacteria actording to the invention, preparation
of the vaccine and ,: vaccination of SPF birds. Strains were grown on
Trypt ose Broth (TBE.. Harvest was done at logarithm c growh phase around
6-8 hours postlA 3l ati on depending on the strain. Plate count was made
in sheep_blood agar for titration. . Colony formng units per mliliter

(CFU M) was 20 determ ned using 1:10 dilutions of the harvest. Cells were

Kild ed by fadieugelld rehalodbhBiVe- 4895 (Bintype 4)pATCGINatRTA3867 0. 2% Fol | owi ng
a sterility check of this suspension, a mnimal titer of 108 CFU mM was

added t o t hpaérodabpitaneipiologd April 2006 WO 03/037367 PCT/ EP02/ 11899 21
The vacci ne was prepared by m Xi n% the two strains (BIV-4895, ATCC No.
PTA-3667 &eipnims\orawn corSheendsiond Agpriar 24 deges) rangg feom 18dp dvaimm ina

wat er - i n- oi i j ' i o W ratio of 60%
ot 1 4o WarER UKL Pkl DR Yol sPENRR e B ¥R Sy
Speci fic pMitregedpicmergidtbgy chi cken were vaccinated at 2, 5 and 9 weeks of

age by injection of 0.5 nml of the vaccine subcutaneously halfway down the
neck. to ERMIPIEGAIYe AAYERHE) RIePTBPTPRICIPPBngkers X lh@ﬂ%lﬁ%@temgrenge of

vacci nated and control groups. Bacterial strains BIV-4895, ATCC No.

PTA- 3667 and BI V- AVI COR, ATCC No. PTA - ,! 3668, were grown on sheep bl ood
agar for 24.hns. .at, 37 |l's were harvested in Tryptose Broth (TB)
until a suéb@rﬁﬁam‘:ﬁo%p&gcal Density of 2.0 was obtained, wusing a
spé&ct rophot 0 Tep ét wavel ength of 540 nm For chall enge, preparations were

TEST REACTION
QOxidase +
Catalase
indole
Glucose
Sucrose
MacConkey
Urease -
Nitrate

+| 4|+ {+

+

Section B

Maltose ~
Mannitol
Arabinose -
Celobiose :
Sorbitol
Xylose
Trehalose
Salicin
Ornithine -
Esculin -
§ Glucosidase -
o - Fucosidase -
B Galactosidase +

+

+l+{+|

»  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- 0'7990; ATCC No. PTA- 3669 belong to the




made that contain the foll ow ng nunber of ceIIs in the fln% 1

chal | enge-vol ume : 20 3 x 109 CFU'm BIV - AVI COR ATCC NoZlPPREZ8%y 1 45 &
1010 CFU m BI V-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 ni
of the MWHBMWHEH (at 1 east 1080 CFU pjrd). Birds were ZEVEB¥ESPed for 3 days
for norbidity and nortality. After ree days of observation all the

remai ning birds were sacrificed and re-isolation _of the bacteria fromliver
and géanailis ManaheimiaddMangheiguz Hhasrmalticeo yhicho gfe rirekalossh segativei pad t hat

di ed I rded. 21 April 2006 WO 03/037367 22 PCT/ EP02/ 11899
RESUL%%@%&?OBgﬁﬁﬁec’rdsChal | engeMortality +Protection inocul unRei sol ati on%
Control NegativeN AON A Control PositiveATCC No. PTA-36677723 Contr ol

iti 5446 acci nat edATCC No. PTA- 36670100 Vacci nat edATCC
No. PTiienkealion of tha\gs FEER owt h of the bacteria according to the

' n\éenﬂaeiaruanmﬁ%&éﬂearfoﬁﬁ infB&ed ARehes ﬁd!ﬂ:nevaéﬁ' MrqupfheaRFkiahé;ds
Strains were grown on Tryptose Broth (TB). Harvest done at | ogarithmc

gr owt and pmagés dbroilera). 6Ti®y HseTe Jdesitied i asoPastastieda f@éﬂ@ﬁdﬂfﬂfb Marnbeigiat r ai n.

Pl ate od agar for titration. Colony formng
uni tshgg}f?gm&Pasted%&% Q@@Be lgt)erm ned using 1:10 dilutions of the
harvest. Cells were killed by addl ng formal dehyde to a final concentration
of 0.2% Following a sterility check of this suspension, a mnimal titer
of 108 CFU mM was added to the final vaccine. The vacci ne was prepared by
m i ng t hegéthHagmdlysii s (Bl V-4895, ATCC No. PTA-3667; BIV-AVICOR, ATCC
“No. PTA - 3668 and "Bl V-07990, ATCC No. PTA-3669) and oil- adjuvant (a
wat er - i n- dPraMeA@insi on on the basis of a mineral oil with a ratio of 60% oi |
/ 40%Wat6r¢, P a mnimqal concentration of 107.0 CFU strain/nm . 20
Specific pat ogen free (SPF) chicken were vaccinated at 2, 5 and 9 weeks of
age by inj@éatalase of 0.5+1 of the vacci ne subcutaneously hal fway down the
neck. EXANPLE_.V Preparation of challenge strains and chall enge of

vacci nat ed8RGORRY r ol Jroups. 25 Bacterial strains BIV-4895, ATCC No.

PT/- 3667 (BeMsé\VI COR, AICC No. PTA - 3668 and BIV-07990, ATCC No.

PTA-3669 were grown on sheep bl ood agar for 24 hrs. at
Nitrate

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
Jawaorski 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
»  ml of Tryptose Broth and incubated at 37°C for 8 hours. A loop of inoculum {20 pl) from
the tube was then transferred into another tube containing 3 ml of 1% sugar to be
tested and incubated for 7 days at 37°C before results were recorded

Challenge Model:

- w» 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 m! / bird; 3x10® CFU / ml) by intrave_nous route.
The birds were observed daily for 3 days for morbidity and mortality. At the end of the




37C. The cells were harvested in Tryptose .Broth (TB) until Su I on
with an Optical Density of 2.0 was obtained, using a spec??éﬁﬁi?mter at

wavel ength of 540 21 April 2006 WO 03/037367 PCT/EP02/11899 23 nm For
chal | enggy o3RsBPAr ati ons were nade that contain the f J unmber of
cells in tﬁe ?’?nal chal | enge-vol u . 8.3 x 109 CFU/qu%‘Jl'l?ﬁgPQ/ﬁ?&AVI COR, ATCC
No. PTA-3668 2.2 x 109 CFU nl BIV-4895; ATCC No. PTA-3667 1.0 x 1070

CFU m_ .8l V- 07990: ATCC No,_ PTA-3669 At 13.weeks of age, 20 vacci nated and
20 nor- ve@ki 'a'?'af WFfes sacidice ’cﬂ%ﬁ?'lné‘?{@é'ﬂij[%%}onsi FﬁCF’E{Fé‘n%"L% Ofg 8ampley. 2 M of
t he i nmeybHEGORIdS) AR cé{ié%%d%ué:ismdhen.Epdstimov@ﬁﬁe%igngEﬁﬁfdselﬂa{ fied 3 days
for norbidity and nortality. After three days of observation a t he

renai Meigalspreeordgd-e sacrificed and re-isolation of the bacteria fromliver
and gonads were made from each bird. Post-nortem | esions of birds that

di ed were also recorded. RESULTS Group of Birds Control Negative

Vacci iResatts Control Negative Non- vacci nated Vacci nated Vacci nat ed
Vaccinated Control Positive Control Positive Control Positive Challenge
Mortality + Protection InoculumReisolation (%9 NAO NANAO NA ATCC

No. PTA . . i . . =t 16. 7 83.7
1TSS, s i i ARSI g Egeoc 07 207

the tip of the comb.
Lesions;
e
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 . 3% —--
Mortality 46 % 19 % =
EXAMPLE I

Growth of the bacteria according to the invention, preparation of the vaccine and

i 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
» determined using 1:10 diluions of the harvest. Cells were kiled by adding
formaldehyde to a final concentration of 0.2%. Following a sterility check of this
suspension, a minimal titer of 10° CFU/ml was added to the final vaccine.
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the nethod of Biberstein et. al. (2) The isolates were grown on bl ood agar
overnig harvested in saline containing 20 0.3%formalin. The cells
wer e warsuﬁ% I%?\%% and adjusted to 10%transm ttance at gé%g%ﬁ{eqﬂ%r I nj ection.
The injections were by IV route acc A di ng to the follow ng schedule : 21
April 2006 WO 03/037367 24 PCT/EPO2/11899 0.5 m, 1.0, 2.0, 3.0, 3.0, 3.0
at 4 day intervals and all rabbits were bled 4 days after the final
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3" ot VD e BRI RIT By SRAHTERS SRaRe BV AtE AT RG TR LS oot
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2--5-- of 1070 &EHstrhinfrhtt++ 20 Anti seruml234567891011 |---------- 2+4++++++++++

Y 2: Antiseruml234567891011 1+++++++++++ 2-- 4-- The biotype

speci fic hyperimune sera was then used as positive control in mcro-plate

B?Ir 3[“' %lgéﬂmté %ﬁ%de‘ﬁ”fréeeféPF)mh eVt vEbdinLtb@ 5t (3,30 ind 058 JPiagh 1y 1
injection of 0.5 m! of the vaccine subcutaneously halfway down the neck.

o EXAMPLE Hl
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 37°C. 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 celis in the final challenge-volume :

»  3x10° CFU/ml BIV - AVICOR; ATCC No. PTA-3668
~ 1.45x10" CFU/ml BIV-4895; ATCC No. PTA-3667

At 13 weeks of age, 20 vaccinated énd 20 non-vaccinated birds were challenged by
intravenous route of 0.2 mi of the inoculum (at least 10°® CFU/bird). Birds were
»s  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.




Antigen Biot e 4 Dilution (log) Antigen B|o a 2" 3o Preparﬁé&orgzﬂé
chal | enge strains and chal |l enge of vacci nated and contr ol q Apri |
2006 WD 03/ 037367 PCT/ EP02/ 11899 25 Bacterial strains BI V- 4895 ATCC No.
PTA- 366 {y0 8¢y COR, ATCC No. PTA - 3668 and BIV - p{ﬁg@ é&

PTA- 3669, were grown on sheep bl oo gar for 24 hrs. 7 he ceI S
were harvested in Tryptose Broth ( until a suspension with an 2 Optical
DenSiéﬁs(cma 0 was obtai ned, using a spectrophotoneter at wavel ength of 540
nm F enge, preparations were nmade that contain the follow ng nunber
of cells in the final challenge-volume : 1.5 x 1010 CFU mM BIV -AVI COR;
ATCCNT: 10 kfur-m—g rACTD, TA- 3667 1.6 X
1010 g[ﬂ“ﬁ@%?ggo tlﬁ‘ . PTA-36 gl , 20 vacci nat ed
and N _non.\va nat od ‘ = Navavavd e ] Yalay gute of 0.2 n
of t hEonkeldNedative at IeastN@OO CFU/ b| rd). Bprds were 12 OWlerved for 3 days
for nobirdi Pasitived nbBTCEING.HTARGE6Er three dBfs of observa®3d on all the

r emai GlongobPositivewer ATEENG.PTASH68post nor t&m | esi ons wer4d recorded and

re-i sbiatinabedof t hATOBMNEPTA-3B66mM |iver, Beart and gond@8 were made from
each WaccnatBESULTS RKPCTND.BTA-36B8al uati on 6n the effect @ vacci ne based on
nortaltty and re-1solatron. oup o Irdschall engenNbrtaltty +Protection %
i nocul unRei sol ation Control negative non- NNA NA N A vaccinated BIV -
48957BXAMBYE Mol Positive Control PositiveBlV - AVI COR8020 Contr ol
PositiveBlV - 0799088. 811. 2 Vacci natedBl V - 48951090 Vacci natedBIV -

AVF COR1090 Vacci natedBlV - 079901585 21 April 2006 WO 03/ 037367

PCT/ EBpaMth18Pthe Bécteria 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

» 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%. Foliowing 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 10" CFU/strain/mi.

» 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.

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
. 37°C. 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
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EL. ., ey g gKenedy P.C. Colonial variation of Pasteurella
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(EASY) Indications Rotating to Deposited
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 10°° CFU/bird). Birds were
» 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 '

s 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
»  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 :




M croorgani sm(s) or Qther Biological Mterial (PCT Rule 13bi ij?rilﬁ){) ared
using International Application No. . Applicant's or agents fﬁ e reference
PCT- EASY Version 2.92 (updated 01.10.2002). PCT1Er 0 2/ 1 18 9 9

1- 1265- RkeJ o3kobhe7 | ndi cati ons nmade below relate to the W%ﬁ%

m croor gani sn(s) or other biologic material referred to In the
description on: 1-1pagel8 . 1-2line5 13ldentification of Deposit 1-3-1Nane
of depositary instflutlonAmerican Type Culture Collection 1-3-2Address of
depositary institutionl0801 University Blvd., Manassas, Virginia
20110022680t 20, 3 a8.053.0Tat Awyiittarvhisdardsil @bbits Weleaséed 2 dapeaftsi thg001
(22.08.2001) /134Accessi on Nunber ATCC PTA-3667 1-4Additiona

| ndi c#np0RigBliar 4895 Avi an Pasteurel |l a trehal osi 1.5Designated states for

Whi ch i i eat 4 : {Xq% lhghi ng of
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depositary institutionl0801 Univyersi t% Bl vd., Manassas, Virginia
20110498 ¢feachpintae wes diited patiling enhgpist wes deaher to deleiminethe oo .

(22. ORigha@dilutior? thAE %3S pbsifivdlunber ATCC PTA- 3668

10

Dilution {log?)

15 Antigen Biotype 1
Antiserum | 1 12 | 3] 4151617 8]9}10]11
1 + [+ ]+ ++[+]+]+]+]+1]+
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Dilution (log®)
Antigen Biotype 4
Antiserum {1 ]2 |13 ]4i5]|617}|181{9][10]11

1 -l -t -1-1-1-1-1- - -] -
2 -l -t-1-1- -l -1 - -1 - -
4 +{+ ]|+ +}+] P FE]E]+]+] 4+

0

Dilution (log®)
Antigen Biotype 2°
Antiserum 1121314516 |17}18¢f9]10]11

T+ |-1-1-1-1-1-1-71-1-71-71-

2 + |+ |+ )+ ]+ ]+ ]|+

4 | -1-t-t-Vv-1-1T-1T-T-71-71-

7 ¥
The biotype specific hyperimmune sera was then used as positive control in micro-plate
serum agglutination test.
EXAMPLE VI

» Preparation of challenge strains and challenge of vaccinated and control groups.




24Addi tional | ndicationsBIlV-AVI COR Avi an Pasteurel |l a trehalzqu 12006
2.5Designated States for Wichall designated States | ndicati on€lare’ Made
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PCT/ EPO2/ 11899 1-1265-PCT 3The indicati ons nade below relate to the
deposited m croorgani sm(s) or other biological naterial. referred to In the
description on: 3-1lpagel6 3-2linel2 3.3ldentification of Deposit

3- 3- 1 ypeniarierass BA/-¥89%: WTIOS NeNPTRIIe62N BTV R&/ICOR! ATECTH.IFerd Lasss
3- 3-2Address of depositaryinstutionl0801 University Blvd., Mnassas,
Vi r gi @ind BIY 1979800 TRIG Mot FSEABEE9.overaasewe an Sheemblapd agar v pédirs. 2 August

2001 08Eg€ ' T D 3 IL1.on

I ndi cgt%?%'ns I g%%é%@\ﬁ?@%%ﬁﬂhe %éh%&ff’ﬁ’ﬁc@g'Pé-%g#‘%ﬁ@t@é‘ Bates for
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b o o . PR e e e R S T B dgig-tnaf Gontg e Falowitn LS Gl ae o et
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Y. Marinas-v.d. Nouwel and
1.5x 10" CFU/m! BIV — AVICOR: ATCC No. PTA-3668
» 1.7x10™ CFU/mI BIV-4895; ATCC No. PTA-3667

1.6 x 10'° CFU/mI 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 10*° 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
] Table 1. Evaluation on the effect of vaccine based on mortality and re-isolation.
' . Challenge Mortality + .
Group of birds inoculum Reisolation Protection %
Control negative non- '
vaccinated NIA N/A N/A
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 16 85
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t hes-aBuqapesd niskrat y (at Ig@ﬁk:@QAygggg after the date of deposit or 5.
emr’m Le UI th TS obRCEN T egtes cr fe—d POSt t—whi chever
life of lnu-hmn@aémé oF t he a;% géségn?f:% %B‘”%Efem f| ed, it Islny

r efond Peperets Rugnishieg of editiarse |NONE th a 11 Vi ng cul ture of The, ati e or gani sm or

In a camindicfaﬂon‘-'iwmmsml,ﬂedwaé "culturea, plasmda, enbryos, and seeds, it Is

y f 95—t B t+—bhi-ent mmnfln e |||(':{'h for_the nprj_ad u{ tine

ny
specified strove. Ing. _Jorge Suchi B 24, 2001 Typed Narre Si gnature
Date Address: Calle 30FRBR 55"!!\'3291;5'55 Uﬁﬁéﬂbil(rl al 49 42- dQ |l adal aj ara. t

Du,og’ ' y"yh'is‘ft:-nuWas received with the :

international application: J UesS !
(ves or no) : - . . /

0-4-1 | Authorized officer

- Y. Marinus-v.d, Nouweland

. FOR INTERNATIONAL BUREAU USE ONL

LI This form was received by the
international Bureauon
. 0841 Autherized officer




b Phone: r57 1) f;6A An An Fax: ~'! 66a go man: .

j suchi | @gua. boehringer-irtgel heimcci ADDRESS SH PMENTS AI%IE)A@MOPO THE
ATTENTI Q 1 OF: Patent Depository American Type Culture Collection 10801
Uni ver si Manassas, VA20110.2209 U. S. A. STORAGE. are stored
for 30 %%?@ﬁ%%m date of d "js't @r 5 years after t%c]i as% request for a
sa e, _whichever Is longer, its requlred:under-the nudes of patent

of f PEedS TR o SR ount de“l%I?ES: For turreht fees; check?ddf> PP sift@ at

wwmwv. at cc. oi g request a fee sheet: by e-ma8 to appl ed-sci @tcc.org, or call
(703) 365-2700 ext. 320.,All fees are subject to change. 1k; ATCC USE ONLY.

ATCC DESI GNATION RECD V. T. RESULT . . ".t Name of Deposit Strain
Designation: A Formg$S 03/ 037367 32 feOura to slippy ell
eppl i aMa i Mbt naSon éﬁ@@%&%@?%oﬁpmati on. 21 April 2006
PCT/ EP02f 11899 PLEASE TYPE G¥8PRUmiversify®itde mmire&d MLAM , oryhUma Dr

Attaring to ne Paper. * Red¥amassasqYAGPIHER4? no penoM am rvRut no U Uepotd
a a meegl-on at wctou may bEelephonerh 70365230681 Wmf dht UJ4u M ai &l ryt ewl i
OMOapm W Mhbnr. Thawsa OVB anEweictd3\38&820&8 p/ Vnrmi on | neuagU nole an Ma
retail ed an 4e0adba U 0579-Cat5. The pnme n 4 U =0" au inrennvdw W Mht h
uanama U aw apl beM ft "1XAi nrelpiAespgagd aMw, Se It t}1i.1.6 ana 21tl5U am

ntpa.rtiwa 5maloe tptrawaa*lp kmft L a6U ?tl |ed" 5614 unmoba , o0, e5,
end 124 pveAenyendmaMJi ~p It dolt nbedcd. aM t mpl unp an4dmnmaae t he

| aeW m adam U. S.S W%O: AGRI CULTURESY AN MAL AND PLANT HFALTH

| NSP *ON SERVI CE °F . | NARY SERVI CES National C<Mertdr | nport-ExW
Pro@ugts Program (,,. 47(£lelVV\Rold.UthA0 t jt RkerdsM MO 20717-1231

APPL | ON FOR PERMERAPAMIANPORT OR. TRANSPORT CONTROLLED -MATERI AL. OR
ORGA mbeF:\ECTORB 3 66880803 | MPORTER (Name, tlyeMaton, conplete

address, tel ephone d fax nunberefin uetwhowffrecche and ba responsible

f ar t Heom: ATRE detetinDeposisaly ANwmherof pagespe Ol (behetingothisquagebn al 7! R
REFERENCE: Patent Deposit o
Avian Pasteurells trehalasi; BIV-4895 assigned ATCC No, PTA-3667, .
- Avian Pasteurella 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 480,00

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. Dephsit forms
were revised February 2000, Current deposit forms and fees can be obtained from our
web site: www.atec.org. '

The informasion contained i this facsimile & intended only for the use of the individual of entisy naned above, If'the reader of this mossags is not the
intemded recipient, you arcnotified that siry dlsscmination or distribuitian, exespt $o the intended recipieat of tiis communication, is prohibited. MWvou have
received this commuaivalion in error, pleass coll us immedintely at the telephone mumbar isted abave, _ ‘ i




10801 , Uni versity Bvd. Manassas VA" 20110 - 2209 11 Phone %@1@&% 2700
Fax 365-2745 FORMAPPROVED OMB NO. 0579-0015 1. MODE OF T

PORTATI ON(pl ease 7' : AIR fl SEA D LAND D ANY 2. U S. Ports of Entry 4.

SHI PPERG$0 ssihxg® andAdd ass ot pndut edshf pped ~ (, DESCI ﬁ,é%‘&—/ﬁs TERI AL TO BE
| MPORTED( Provtde the foifi, tnp/nBgrmaf(on, asapp/kable: mal speci es and
tissue oforl gM of anl mer product xunry 1l foVn of the ahinmak fromwhich the
rewanbnal produ frls | oomed, processing eoutdO; reconbinant system

andgenat knrerfs, mtibaoy hmm wgens, ateblaoem nubtie rattan of enl nel
origin Mnedia. 'i(COWLETEVS FORM 16.7 tar cell cuauras endmefrpnducts) t
54 25 glass_vials containing freeze klried Avian Mannhei mi a haewol ytica
for n@ﬂﬂgpﬁﬁbm&ikﬂmﬁétﬁ ella haeii ,Qytica. Identified as BIV-07990 a.

QUANTTTY ™, PRECOENCY OF | MPORTATI ON,  AND EXPECTED; bMPLEW tha(e) 1,
PROPASRR risaroType RuM urecERtaCtieni Al so, fore af peR? r dirs
des apioudvasgaldinsat 8k yaroeegdures) 8. IF FOR USE IN A 1%, Sty THE

ANI' Nibre GPEEGE-E8D: 2} (70) S6SPRIBAFMVENF-GRE@MNBER ALPRI OR TO | MPORTATI ON | NTO 1t ? US

(Pt o sd NP ENR AL e SRR E S, é‘,&%ﬂ} te et apedk tea:pareMas, PH,

o o s S i S BB A e o o
FINAL- DI SPOSI TI ON OF | MPORTED MATERLAL%® DERI VATI VES "tits 1 CERTIFY AS
ﬁﬁ‘ﬁwwwﬁqmmsmw OFRQSTEDFH| S| ATERLAL
re

e e e
: A f s L] | A i 3 neties, geodabhlcd
SPEC! folralor A bk Sy ioiMorEscs &%céxétﬂg%ﬁ&aﬁu nJﬁImJE%E% kH4 %’ rorhdhich TYPED

NANVE YRNIF) citie il iprary i§ dedvEd/dpivEENITTnE(DNG imse Alic@fieddy dvtoint (@ onwnein, med) orckintife natiecandghel

eppf r FIBY fienijofhe hpshqaciem fge °#EE"¢REE¥"FA@@@9§WMM CRUVETINCESTEE: USER FEE
VS FORM ?gf’mo &T&?kgﬂggg?’%"ﬁr ﬂ}" 6’6_%"@“@%7"@%"?@@ mgsm’{c.e'Boehri nger Ingel heim

&

2, Strain designation {Le., number, symbals, 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 alrpadaybat ATCGC to meet the requirements of the Budapest Treaty? If so please
indicate ATCC designation. Not applicable . :

5.1s this deposit a mixture of microorganisms or cells? O :

6. Provide detalls necessary to cultivate, test for viability, and store deposiL. If mixture, provide description of components and a
method lo check presence. if plasmid, provide name of host and antibiotic resistance.

See annex 3

7. Provide sufficlent description so that ATCC may conﬁnnvdeposi-t propertles (e.g., Gram negative red),
See annex 3

a. If deposit is a cell culture, Is it being cultured in the prasence of anlibiolics? If 5o, please list the antibiotics.
Not applicable

b. If deposit Is hybridoma, what is the isolype of antibedy produced? . NOtL_applicable
8. Is this straln hazardous to humans? Mo Animals? __Yog Plants? _MNo. .. i yos, what is the recommended

biosafety ievel for working with this strain? _______!________ {Refer to Biosafely in Microblological and Biomedical Laboratories, 4th
ed, U.S. Dept, of Health and Human Services at www.cdc.gov/od/ohsblosty/bmbid/bmbldtoc.htm). ;

8. Avallshility: Priot to the issuance of a U.S, Patent, ATCC will only maks a culture available as instructed by the depositor of 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 queslions must ba answered:

a) As of date of deposit or conversion to meet the requirements of the Budapest Trealy, do you wish the deposit o be mada -
avallable fo anyone who requests a culfure? !f yes there are no restrictions on distribution. Answering no will ensure the deposit
is not available until the patent has issued. Yes____  No_ & _

b} As of date of deposit or canversion to meet the tequirements of the Budapest Treaty, do you wish the teposit {0 be made
avanatle to requestors which satisfy patent offices in countries not signatory to the Budapest Treaty? Yes No__ ¥
i yes siate which countries. '

Please note that If you are convetting your deposit 1o meet the requirements of the Budapest Treat !
. g : req y and your deposit has alrea
been released fof distribution due to the issuance of a U.S. patent, you cannot restrict it from further distribution, .




33 ANNEX 3 Budapest Treaty Deposits Answer to question No,y mzbd
PCT/ EPO2/ 11899 This strain could be of in Brain Heart Inf u5| 0

(Difco) or i , . (D ) |Yyprose Soy broth. The | og phase growth is around
six to ay@hdpsheyrs of incubation at 37C. nn Bl ood Agap. T?E@Eﬂﬁgg gr ovvth |s
observed later twenty four bolus aff 37C, an advantage o I's met hod”

that hemolysis could be observed. Preservation by |yophilizatlon.
Bactoriaf'is grown in Brain, Heart I nfusion broth (Difco$ for six to eight
hQp: $0.5. bt iBued D deaheSS dolied, ﬁﬁéhifhﬂl@ctﬂvkm&feﬁar?&unhol}dq&e&s K Baole@inaddS St abi li zer
at l&SPICBMaE)anmlRagﬂauani(@MFkTSO)![a][M@.bI i ty test ke a fréeze dried vial and
ne m of*ft H 1. 2. Mike serial ten fold

? tUte &2 ? I'v:alh ng.f Ip
@m Xﬂ‘%‘& ol , pretog X ‘lﬁﬁ“ﬁ"‘"&‘f each dilution on Blood Agar
pl a&'aﬁs gsz’lm Ufeats? ,.- oﬂ%@-M&L@gﬁK VT R Byl BYE GOk ashr el Ng
wer tvo uestlon /th 1 73. Blwﬂﬁ‘i@&dwacroscoplc

| nﬂr,ﬁmw% niﬁ% %?dﬂﬂiﬁg ﬁg@ g%t“ Smeany thedseptirlest ilfT g"ePPagin 1.
. ucen

mm | n |arreter ow convex, snooth and creany, d

herﬁutdpm@derﬂﬂmsnapj_a_mLpﬁnLogy GcammeDIJ.Le pl-eomm hie
ro f sBt I ng. Biochem cal and other tests TEST,;
R%?é\"%’ asgﬂﬁ‘aP‘a nggrg S§ ?AEP T, TG UCOSE~—F Sa'ca'rcsedﬂr Maccoakey: i 1+

Ur ers Gatdl] )+ rwaﬂmvtn@d;cara' + Arahinose L::.- Celohi ose Sorbitol +
Xilose s;,:'+ 1, (Plsaze Iype or print cloady.) )
Slgnatm'e of card holder t;i )
PAYMENT Ach MusT HAVEA BILLING ADDRESS, GorgTACT PERSON, PHONE AND ¥AX NUMBER FOR ALL UEPosrrs
mdl lar
“y_'Callé +30 No. 2614 ' zua? Industrial 44940
Guadala‘jara, Jalisco. México *!c i

Phona.__ﬁ_z_g_)__ﬁﬁg_gﬁgg_____pax;’., (52 3} 668 80 80

- GEa
12. Neme, address, telephone and facsimile number of 1;}:"1‘# altormsy of record.

X
u:r

“?“ (Ref; Docket or Case No. )

-43, MUST BE COMPLETED. Deposited on behaif of, (Vénfy with your managemant who owns the deposit. The awner s ususlly & &
campany or insiitute and neot an individual.)

Boehrmger Ingelheim Vetmedlca'-s S.A. de C.V,

-

i uﬂﬂawfahd and agree that the daposit may not be lelhdrawn by mefora par!od specified in Rule 8.1 of the Budapest

(at least 30 yvars after the date of daposit or 5 vears aﬂer the dale of the most racent request for the depostt, whichevar js
fonger), and that ¥ a culture should die or be destmved;du-mg the life of the patent or the parlod of time s0 spacified, it s iny
raspansib‘lilﬁr to mplacu itwith-a living cultura of the, Same organism or In the cases of virusas, celt cuitures, plasmidy,

-ambiryos, and saeds, it Is my responsibility to 5 @m’ﬁbfem fuantityffor ihution for the period uf ime specifiod shiove.
Ing. Jorge Stchil B. May 24, 200: ‘

"3 Typed Name Wy Signatwre [ . Date
G , .
Addrass: calle 30 No. 2614 ZOn%i;Industr1al 44 dalaj Lgco. Mixico
Phone: (52 _3) 66880 00 {5,3‘13! 56880 gqe-mal: J5uchi 1&qua. boehringer-ingelheim.ca

ADDRESS SHIPMENTS AND FORM TO THE ATTENT lON OF Patant Depository

o i American Type Cuiture Collectlon

. . ke 10801 University Bivd,

) _ ;HE Manassas, VA 20110.2208 U.S.A,
' I w ! d

STORAGE: Cuﬂum are stored for 30 years from date afdegaa t or 5 yoars after the last request for a sample, whlchaver Is hngar ds
required:under-the niles of patent offices In mast countdesr@% :
FEES: For curaiit foes; cheek our Web site at www. atcc.org request 3 foe sheet by e-mall to applied-sci@alce, org, or calf

(703) 365-2700 ext. 320.:All foes are subject {o changs, ‘i,.! v
| ATCC USE ONLY: ATCC DESIGNATION i RecD WILRESULT. _
]
Nama of Dsposit i ;' Slraln Designatiot:

IS

why Form BPA Nav, 2100




Treahal ose t('S Salicin Ormithine Escullne |i G ucosl dase- 81@5#2@@6 dase 0
Gal actosidase '+ 21 April 2006 WO 03/037367 PCT/ EPO2/ 1189

Boehringer |IngeiheimANNEX6 ) i nill Inportation permt Answer to question
No, e' @lb@akpent of material prior to inportation i ?&gﬂ?ﬁnkbsv .) BlV
-07990 strain 1. Isolation nade fizgem | ayer ovi duct gan rracerat i on 3.

I noculate In nutri ent broth (20 m of Bb fromDi foo) 4. Incubation. 24 hours

£x - | ytic col ony
i o F{..c:aj_..a.mﬂ;D d ot her

”’i' m "é'f'do D‘:ég”ﬁama‘:ﬁ°;ﬁ':n:?ﬁfﬁlmw&nbacteri a i'n Brain Heart
&es,mé‘? B of e g oL o T BRI o of
Sanpl oemi A Bads #uegc%usa\ﬁca ity Mg O RN PORTRIIONERBE i cal tﬁst a, 21 April
2006 V@ﬁ&mﬁ% SRTFAEP 371 L8@A’§udap tSEAT eat ‘E’é‘Bom AW’rerlcan Type
cul tiuge CHI ol OCOGT 16
20110: éEﬂQCﬂH@iﬁEOB?EwTi@s 2100 fax (703) 365-2745: e- e |
appIiMPe@mg KHAGRD ROH , O? TO CO\I\/ERTA DEPOSI T TO NEET THE

/AVERY IRV

‘ﬁmﬁﬁzm%- 0
imported matsia] g}f ; p
dmerican: Type Culture Collection ’i; ' o N
10801 Unjversity Bvd. "i@ B :
Manassas VA 20110 - 2209 &

Phone {703) 365-2700 Fax 365-274’3
i 5 l-_\ M
5.0ESCRIBE THE MATERIAL 10 BE IMPORTED(Fruvida the foi {lﬂ(ingin!amarfon. as applicobla: Animal specles and ﬂ&tuo of wlgln of gnimat proaduer,
3 _': ;owwy ol origin of the animals from which the riw enimal product W3S sourced, procassing eountry, recombinant system and ganetic inserts, entibody
Enounogens, stablizars, nukitive factors of snlmal arigin In media, 4 [COMPLETE VS FORM 167 for celf cultitrag ammerrpmduﬂs)

-?,; )
25 glass vials containing freeze drled Avian Mannheimia haemlytlca
formerly known as Pasteurella haemplytlca.
Identlfled as BIV-07990 h

S #
8. QUANTITY, FREQUENCY OF IIMPORTATION AND EXPECTED CQM”LETION DATEesmate)
5 .L:.. -
7. FROFOSED USE OF MA‘I'ERN.ANIJ DERIVATIVES {Alse, for ammaf pathogans or vectors gescriba fackitasiblosalety procadums)

.WT
: “fi

i"J! - . ;
b
.;a

8. IF FOR USE IN ANIMAL S, SPECIEY THE ANIMAL SPECIES  ©-

) s . "-.'ai - . .
4. TREATMENT OF MATERIALERIQOR TO IMPORTATION INTO B8 (ﬁwesslﬂgfpunﬂcaﬂon figthods, Including Frne at spaciiic teapambures, pH,
other bua{mpn!a. d'feasa sefaguard sie.) w o wa p

&ff
4: ¥
.

R

ar o, See anney 6 -’t;b’
o a?}
10, METHOD OF FINAL DISPOSITION OF IMPORTED MATERLALI?\?ND OERNATNES
] o
ui'ﬂ )

1 CERTIFY AS AUTHORIZED BY THE COMPANY/INSTITUTION THATi REPRESENT, THAT THIMATERIAL WILL BE USED IN ACCORDANCE WITH
RESTRICTIONS AND PRECAUTIONS AS MAY BE SPECIFIED IN THE PERMIT. S N EWITR AL

" 11, SIGNATURE OF APPLICANT

‘.t-'{n{f

12, TYPED NAME AND TITLE 1 “

£

3
it}
13.DATE é . APHIS USER FEE CREDIT ACCOUNT NO. OR METHOD OF USBRFEE

. *PAYMENT (for VISA ar Magtarcard include numbér and expiratior dsta. ),

.
n,s_; e

o+

VS FORM 163 (NOV 5) L

L




‘oSt aneikeseial il 91 difch iy BEAOK, pHIQCSANG6

Gl t ur dgsierto geiodoe®ence of

03/ 037367 PCT/ EP02/ l&@@ﬂ 36 . +
: Xllose i +
| Treahalose E -
Salicin o .
Omjthine 8 .
Esculine I .
B Glucosidase 7 -
o - Fucosidase -
B Galactosidase %- Sf

ALL QUESTI ONS MJUST BE COVPLETED I N ENGLI SH PLEASE USE ONE, Ifg@l},ﬁl E@% EACH
STRAI N DEPCSI TED. 1. Nane of deposit. |If mcroorganism give t

screntlflc name | ncluding genus and species and source of material; I|f
Vi rus, fb , Whet her plant or animal, and sourc fct EH ng geographrc
Iocatron It ce line, give tissug and species, geographical ~ source of

| sol ati a ezhn hazards associated (H'V, EBV, etc.); |If genetic
mteri.@ﬁé %lgeg}morgam smfromwhich vector, clone or library is
derived II&SE e'rme DNA Insert Identified by species (eg. human, nouse)
or scientific name, and give naPBEH3 gene and Identity of the host
organism |If consortia or ed C,HJ each conponent of the m xture nust
be Identified; |f seeds, efmy ?ff""eggs etc., give comopn nane,

sci ent. m“monﬁg@geogr aphg-cal sour ce. Avian Pasteurella trehal osi :
formerly kp wn as Pasteurel | glhaenol ytica 2. Strain designation (I.

nurbf Eistuliehld! s ; Tratsain) colid b6 gros 4l BAGRHear Busifil brdtl DIEPSTER erelsg,nb,ﬂyst cor r espond
r

(s
‘I

wth-'t r&ehgmebm&mamtbm:

huuﬁoﬁﬂcuﬁﬁﬁngimw. deposit under” the Budapest
Tr eat y An Head Agar gesk of grivgh igobrs winty foudl hewmRVAGTCs inQdvandipe 6 vdaR@ni s al r eady at
ATCC tdhah’F@?WSEsH@ﬂdrbeePﬁﬁNeérrent iof the Budapest Treaty? If so please

I ndi ca AT aple 5. Is this deposrt a _m xture of
m croozgﬁln 1 uf@ ﬁﬁ Eﬁ”w \9?5‘ sfyeighyl 't i vate, test
for via Vi §‘i Pe 3PS é é%crr ption of

corrponemba.qaad amfméap&e&m ’eeséﬁm%%ﬁm% of%ézﬁa prOV' de name of
1# Jo&’)ﬂﬁ?od

crent

descri iciben fob Dt thddak 374 C@emb.mpw‘cbmﬂaa skdhoadlsgppertie ‘G a

nggative rod). See annex 2 i | f deposit Is a ceII culture Is it berng
gntibiotics? If so, please-list the

anti bi Brcs Not applicabledh. I|f deposit Is hybridoma, what I's the

i sot ype bfugwrmﬁﬁdy produced ihbt applicable B. Is this strain hazardous to

humans? No: ga pﬁ:mY‘?{A( Pl ant*i$’> M . If yes, what is the recomended
brosafetylgy Refer to afety in

M crobi ol oghg@&m’ %ﬂ%&% J’HQE;EL%( %‘g[ﬁ%ohlg %fég of Health
and Human SefichbSRémdpholbigl cd(;,ggov'l oé st bl osftyl brbl 4/ brbi 4t oc. ht m. 9.

Avai | abi | i t §eam Rgdtiod, n&n&ohlﬂ%lebﬁ)@ﬂafbﬁ@ oﬁ&eﬁrbwh&mmm ATCC wi Il only nmake a
culture avaﬁxbehbﬁxalasothnsﬁﬂsuc@d by the depositor'orrel evant patent office.
Sanpl es nmust be provided to amspecr fic Investigator if a pertinent patent
of fi ce under the BucIapes;TFlSTéaty INSREAGHE@N ATCC to do so. The foll owing
questions nust be afSWeased: ¥ Aslof date of jdeposit or conversion to meet

the requirenents of [fpales dost Treatyt do you wish. the deposit to be made
avai |l abl e to anyone < cul 'r_‘il_lr e? lif yes there are no
restrictions on di st ,“E‘qiﬂ of-ARse--Rg—-Ro-wWil | ensure  t he deposit

. SQC 35 . + b L -
| ar, etaval | ahl osnti | es‘e{—eﬁ{—h-‘. bo—i-ssed-—Yes. - No 12 b) ‘As of date of
deposit or conversi L5 <+ HF-etre s of the Budapest Treaty, do
you wi sh the deposi { ) requestors which satisfy
patent offices in ¢ t he Budapest Treaty? Yes _ No
if yes state which it |f you are converting your
deposit to neet the [T ETTRIT hi—Ther Budapest Treaty and your deposit
has' ai ready been r hﬂm&d TQE diptripHron due to the i ssuance of a U S
patent, you cannot [ GedbiseCt i Tram furdher distributi'on. 21 April 2006 WO

t5




After a U S. patent |Issues and we are so notified, ATC "Sk?’PAEi}Fm‘dG'ture
avai |l abl e to anyone who requests ii,.as allowed under USPTO es and
Regul ations (37 CFR 1.808 (a)(2)) 1o:ATCC wilt notify you of yourliTCC n

ber aft@ipBRhsLy mation of viability testing is conpl of
krdl vidual to notify: A~be sardo Agunar Feerlr; (5% %)ﬁ’,EP%%%g%O 80

P~j "one. .. (52 3) 668 80 38 E-nall: .bag" 7. hringe. 1," 1 .1 41k

i ngqel ke Bo IngeRyment by check or ciedit card (Mastercard, VISA or
Aneric Wh@:@st acconpany the d.;--it unless prior ananganmentr for
ni fl kg e and approved. ATCC acce'.is Purchase Orders in the

correct amount Purchase Order Nowwgt¢3 Check No. 171, Credit Card nunber.
Pl ease indicate MasterCard. VISA" or AE. Exp. Date: Name shown on card: )t
PAYMENT* ATCC MUST HAVE A BlihpditatidddRESS, CONTACT PERSON, PHONE AND FAX
NUMBER POR .ALL DEPCSI TS: Cor"fﬁ;aet Person : Abelardo Aguilar Calle 30 No.
26143) Cuadal aj ara,, Jaliscdi¢ M$,,0 phppi:; .(52, 3) 668 80 38 Faxy (52
31- - 15Magwrr BauestppNo. flReatmentiof matpris] pripreq Tmpierioeintathd UrSicsi ni | e nunber of ~ you
Faonmey of record. a. r t(:l (Ref: Docket or Case No. 13, MJST BE
COVPLE%EP. %poijilted on behalf of..(Va Ify wth your nmanagenent who owns

t he depo ? THE owne |'s usual ly a. conpany or Institute and not an

i ndi Vi §Ualoialion RR& Nl RO bridut0€e! hei m Vet nedica -S. A de C. V. | understand and
agree that the deposit may not be withdrawn by ne for a period specified in
Rul e 921 GrminbrertBdapest Treaty (at |east 30 years after the date of
deposit .or.5 year after the date of the nost recent request for the

deposi &, Hemzidientient prgth (20 phef@H) fromdifdo)t hat | f a culture should die or be

destraye uring the |ife of “t he patentor the period o: tinme so specified,
it Is K/yq”‘g’é%"ﬁa‘%’s"l”b?‘ﬂ?y to replace It with a living culture of the same

or gani gmgg ogﬁ%uool#gn} <€ S of viruses, call cultures, plasm de, enbryos,
and steeds,. It Ts responsibility to supply as,uffici uantlty for d(st

for thg pelkiegnehonl &;ﬁg’smd(fed above, 1Inqg.,.3o0roe Suchil B. ----.._J
._Id. Onl Typed me Signature Data r)r~ Address: 'cello q0 Mh. 9A14 2nnm
Tndi r e3 Geed on dMexbladbgaittage: (52 3) 668 80 00 pax (5211 668 80 80 E-nmail;

i stlchil @ua.tcehringer-inclgl heimce ADORESS SH PMENTS AND FORM TO THE
ATTENT$-Olfeptificaipn Bipghentalrod ¢thentest) . ry  Anerican Type Culture Col lection =

%

E

10801 gnisgﬁ or: Ilil-h}érot% lﬁ'gri(:jbifco s‘
10. Grow the bacteria in Brain Heart Inﬂ:séop broth (Difco) for six 1w eight hours
. 1.1. Add 10% sterile solution of Bacto Sh%"xifl\ﬁlk (Difeo) as stabitizer ats rativof 1: 1 (v/ ¥)
12 Samples freeze dried .

13. Viability, pucity end bjochemical tests,,

L




Manassas. VA 20110.2209 U.S. A. STORAGE Cul tures are shred EP%‘%?ZMﬁ?rS from
date of dtl poslt or 5 years after the |last request for a sa, nple,

whi chever Is |longer, as required under the rules of patent offices |Innost
eount ri g5 §slosfsgES: For current fees, check our Wb sif& @b /f4ey atcc. o
request a fee sheet by s-mal to agplledsci(c)atcc.org, or ca (703)
385x2700 gxq 320. Aft fees are subject to change. ft( :st ATCC USE ONLY:
ATCC DESI GNATION , RECD V. T. RESULT Nane of Deposit Strain Designation:
.Signature of card holder it"' (Please type or print dearly.) Pam SP/1 Rev,
ZW WD 03/037367 37 ' ("R Failure ro,wpb all appl kabl e kdonodon can del ay
the prarass, 0" of this a pM=Uom 21 April 2006 PCT/EP02/11899 -PLEASE TYPE

OR BrdapestiFrenty Depaesits oMad nebne4' or geni e or *cci p m o Psa, NO t

AQUCTTdayArt of 1985,  ne pnpM an ngglnmd Id bepwd b e /i Yt om map
eh American TypedCelture GolledtigonNb! eye avol I d c%ﬂﬁﬁ? nod 0140
C ON{oed Linadki) €0, MehassElQua 20M.2890N . rd9ednnk eSrgaal e. a / ~a U tr
r mefhiyik 1763 8p8-270D; ta\dosndboeive; AN spiEldi@didRry | Nbnpr Waal . ae del a wguanae an

"4%'55%@%@3?0 W%ngaggﬁeral ﬁ%FRé t ga' 7Tc¥r\-‘nm bfqprgt, lo |; rmggm M-Cnrt a
ot i e e B i g

gwt nft end melcr)rwe |HI(E:| nedla n§e~ ,B'a \I\I/-;Yp Y8 EL&%FWB%EQ%?%D&' not n, coq. OVB
NO. ALO SESNIONBMUST B OMPHERATFRENGESH. PICASVERIOM: FORMIRER EAAMNS TN 0epdBIRERPLANT HEALTH

' Wﬁ;ﬁﬁ%@é@%ma an soﬁ cl %%EE:% diggﬂgafp qué' t1'der nﬂ@;agég@w o ver
Rat i B bk e @amﬂi Ej i BB LIS 1 e %ﬁfﬁi R | FOR
PERMegor E@he of librk .a 8, @I@N&H@Tdm Jebill ML oAlor (6= ls:a'ﬂme, | SM5 OR
VECTWQV&‘E%‘" “ropORrEserElisayeonsof i mixed difvre, ORIp@brec! Beltinesist be ldentifed;

telep g&:%n I

gao's,, se liga% efc., give commoh name, scientific name, and geographical source.
13 trehalosi. formerly known as Pasteébrella haemolytica

steure

r .

. 2. Straln designation (l.e., number, symbols, etc.) BIV - AVICOR
The strain deslgnation must correspond with the vial labels.

3. Is this an origina! deposit under the Budapest Treaty? ___Yes

ady at ATCC lo meet the requirements of the Budapest Treaty? If so please

. 4. s this a request for a conversion of a deposit alrea
indlcate ATCC designation. Not applicable

§. Is this deposit a mixture of microorganisms or cells? No .

6. Provide detalls necessary to cultivate, test for viability, and store deposit. If m‘lx!ure, provide description of components and a
methed to check presence. If plasmid, provide name of host and antiblotic resistance.

See annhex 2

7. Provide sufficient description so that ATCC may confirm deposit properties (e.g., Gram negative rod).
See annhex 2

a. If deposit Is a cell cultere, is it belng cultured in the presence of anlibiotics? If s, please list the antibiotics,

Not applicable

b. If deposit is hybridoma, what is the isolype of antibody produced? Not applicable

- B. Is this siraln hazardous o humans? No 1 Animals? __Yes_ Plants? _Ng . Ifyes, whatis the recommended
- blosafety level for working with this sirain? + {Refer to Blosafely in Microbiological and Biomedical Laboratories, 4ih
od. U.S. Dept. of Health and Human Services at www.coc.goviod/ohs/blosfly/bmbld/bmbldtoc. him].

9. Avsliabliity: Prior to the issuance of a U.S. Patent, ATCC will only make a cultere avallable as Instructed by the depositor or relevant
patenl office. Samples must be provided to a specific investigator if & pertinent patent office under the Budapest Treaty instructs
ATCC 1o do s0. The foliowing questions must be answared;

2} 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
‘tenet avallablo until the patent has lssusd, Yes XX

No A4

b} As of date of deposit or conversion to meet the requirements of the Budapest Trealy, do you wi

. ; . ’ , u wish the deposit to be made
available fo requestors which satisfy patent offices in countries not signatory to the Budzpe l; T X
it yes state which countries. : i post Trealy? Yes No

Please note that If you are converting your deposit to mest the requirements of the B osilhas's .
‘ L udapest Trealy and your deposit alrea
bean released for distribution due to the issuance of a U.S. patent, you cannot restrict it from runth Gis:.}ibulir.an.‘:.05 has W




nunber df ndW dual who V& reeave and be responsible for fh ril 2006
brwodednkirrfeq American Type Culture Collection 10801 Urrtve|P sity Bvd.
Manassas; VA 20110 - 2209 Phone- (703) ' 365-2700 Fax M ss Tanya Nl i nnal |
4 365125635&57§;$yy~ Ca ent soeciali'r2l1 t. MODE CF T AO\I( Pl ease
9C7r AIR [] SEA LAND D ANY 2. U.S.3sParts of Entry SH P R(s)

an((Address cf produeodshWwed pE3SCRBE THE MATERI AL TO REI I\/PCRTED( Pr ot dde ne
rdt vany N or maaon, es eppll,cahl e: Ani mal spades and dssue Wdgbl

8] pplertlieps and wrary o Poflieuf @*@"Wﬁ‘é‘“@%"ﬁh‘?@l@ﬂmmoawwmi wielewedunder el pr oduct
t|y&i"fgﬁ‘tﬁsé‘ﬂﬁeg"'b"f"ﬁ@é?&‘ﬁ?i[ i reconenf system andgenetk breeds, ant!| hrdy
! rigReanawy yaloBMFATZE R, *j, wfh@dtomgiR!  gi N on In meda: J (COVPLETE

VS Nigieblrib@duitfooeitye QA0RLAIER SAARHENG] onduds) yas
freé%ew—@asteuref%@’ i H o568 86 rlﬁff"?(' Siams

h by Gk érd"é‘dmal-df(nhaﬁgca@&;s VWAV %sﬁmus@éﬁm&y-ﬁ%.,-- m rdments
IlﬁgTHa@“een AP YRl Klo¢ @@WWCESR@QHDME&B&! amonef e) 7. PROP04 EQ USE OF

I\/AT Rl AL Rl VATI VES (Al s ﬁs‘f ore| at hogens orvedora (Ilasmhe
fsd F@%"%%‘% EE % %?‘Tﬁp ~SPECI FV THE ANl MAL

SPE%SHE)numE%RE&'ENEIIBE& mwm:‘-ﬂ\M( QETO | MPORTATION I NTO THE U. S
(Pntessi ngl pw&aebn net hods, ¥ndud| n t1ma etapdaVk tenpentaus, pH, other

bee AP —dt-suse—sategrwdof & ¥ W ex—5—+0—NWEFHED OF FI NN.
DI SPOSI TI ON OF | MPORTED WTEﬁl ALANO DERI \7 T_(ﬂERTl FY AS AUTHORI ZED BY
THE QUbidnduixBrohbdtghbldetJTI ON T |i 'REPRESENT, THAT THI S| ATERLALW LL BE US ED I N

%@z@fﬁ%‘@p LRI Frelf, Ths” '

NO. OR VETHOD OF USER PEE PAYMENT(f r

NOV 99)
(52 3) 668 30 38 Fax~ (52 3) 668 80 80

d

12 Name. addms te!ephone and facsimile aumber of ycu; #tiomey of recard.

' ‘t‘,.g

f_,,__, (Ref: Docket or Case No, -}

13, MUST BE COMPLETED. Deposited on behaif of: (Vadfy with your management whe owns the deposit. The ownes Is usually a |

company ©f instilute and not an individval.) ( 59
Boshringer Ingelheim Vetmedica#$.A. de C.V, o

&

| understand and agree that the deposit may not ba Mﬂfdrawn by me for 2 period specified in Rule 5.1 of the Budapest Treaty
(at laast 30 years after the date of deposit or § years aEter the date of the most recent requast for the deposit, whichaver iz
longer), and that if a culture should die or be dastruyedgluring the life of the patent or the periad ¢. timas so specifiad, # Is iy
reyponsibility {o repiace It with a living culture of the sama organism or ¢all, In the c‘rgf viruses, cell cuttures, plasmidy,

amblyos. gnd saads, it 1s my tesponsibfifty to supply %_sufﬁc! uantity for dist for the peried of t;;m mmlﬂed abova,
ﬁ‘

Ing. .3'orqe SGchil B. May n 2004
Typed Name ;5:gnalure .7 Date
: e
 Address: .Cal.le_lo_.uo_zﬁu__zﬂna_lndurﬁ j isco. MExicn
Phone; (52 31 668 80 00 g, (5273} 668 80 80 gy jsuchil®qua.beehringer-ingelheim.ca
!'u
ADORESS SHIPMENTS AND FORM TO THE mamou OF: Patant Depostlary
_1; lg American Type Culture Collection
Py 10801 University Bivd.
-’i‘g-’, Manassas, VA 20110-2209 U.S.A,
i

STORAGE: Culhwes are slored for 30 yoars from data of tﬂpos!t or S years aftar the last request for & sample, whichever {s longer, as
required under the rules of paterit offices in mast countriesit}
"~ FPEES: For currbnt fees, check our Web site at www.alce, o?&’! raquast & fee shegt by e~-mall to applied-sci@alcc.org, or cs.ll ?
{703) 365:2700 gty 320. All fees are sublect 1o change. (il i
Ly . :

ATCC use pm.v ATCC DESIGNATION. e % RECD ' V.T. RESULY, -
Mg
Name f, Depnsit ;‘:’; e Strain Desagnatton

Foun BP/1 Rov. 2000



.:' F~ APPROVED 21 April 2006 WO 03/037367 PCT/ EP02/ 11899 §§Apnl§6{%h” nger
WL1I Ingel heim ANNEX 2 r Rhapest Treaty Deposits |fs Answer 'to question
No. 1,Culture. This stain could be wn in Brain Heart Infusion broth ifco or
Trypt osgugunsp¥af ot 1L The 1 og phase growth is around sipEdedi@bPh (hours of
I ncubation at 37C. In Blood Agar peak of growth is observedafter twenty
four hours at 37C, an advantage of this nethod is that benolysis could be
observed. . ley> Preservatiog, by p iyapbtlization. Bac[eria.is.grown in
BFaltgfe p9 subkiy aif atiplichbig frormition gan deipycfe Prﬂﬁ(sgfw #oigd) Prlpar- Si Xt OPLBASEMYPE CRGRINGCLEABLY a 10%

Stto G qnh;ggﬁ; A N s IS RL?”M"M:W??;‘WZ” at aratroof 1 : |
L .m,,, l',mi‘ SRS B g e i, ke d T eeommabibvbe W th
QME W Of 5.0 il piC T $ngmmt%¥fold°mﬂ°mm wit h
steril Hﬁﬁgm c,%e‘gaqm;l;.oﬁi” P+ OFCESRTHNSEORTATONGRse0rr Bl 00d Agar pl at es.

| ncubat&&&;ﬁ@&;ﬂgﬁ?&;@m@‘ Chéglawi i ty] &8A col Phyaoun{fingynet hadol ogy.

Ansvier 10 (et 71 6 1 —OMAM COR Macroscaopi e norphology Ir.
- Col oni APPUCATIONFOR PRRRIT 19); 00LE 1 44 2P=FB!®Y hours, range from1.0 to 1.5 nm

|n qmemspgﬁcg,mwém@g@\nt Iow convex, srmoth a4 cr earry, p henol ysis.
'_M cr 0scoppreamams prMeE w gm e rmtlle | eonbr phi ¢ rods, often

eé(‘mm%g@*ﬁrﬂm s PHY efem@w@* R PHPRTRIS: Chnekndsrdee prondargiigee  TEST, 7, ; . REACTI ON
¥ i%il | ndol e d ucose 41t Sacarese ;'i+

| Amerlcen Type Culture Collectlon i ,
10801 University Bud, 3‘,
"ManassaS; VA 20110 - 2209 f‘“

Phore ( 703 ) -:365-2700 Fax 365~ 274‘?*“
Miss Tanza Nunnally (Patent spegialien)
'}DESCFLBE THE MATERIAL TO BE IMPORTED(Provide ta foftﬁw-ng information, gs epplicabla: Animaf speciag snd tlasus or origln of enimal | pmdud,

Jountry of origin of the sriimals from which the raw animsl product WS Sourced, processing eounlry, fecombinent system and ganctic inserts, anﬂbauy
lmmunagens, Stubilizers, auitive factors of animal origin in madia.], (Fr)MPLETE VS FORM 18- for caff cuitures and thelr prodiucts)
kl /
25 glass vials containing freeze drled Avian Pasteurella trehalesi , formerly knmm

as Pasteurella haemolytica. Identlf‘ied as BIV-AVICOR
}3'!

ﬁ,

g
JE
' 3 ﬁ:%h

B. QUANTITY. FREQUENGY OF [MPORTATION, AND EXPECTED GOMPLETION DATHastimsta)

ir ,3‘,_. L

7. PROPOSED USE OF MATERIALAND DERIVATIVES (Also, for éfmﬁl pathegens orvactors describie fecillestbiosafaly prateduras)

HRE ot

"‘.= -: .' T L. 'qu.' : :
_‘1" - '-.] ~ 5. N ' N
B B . ‘: -. - -. ] ﬁ ) 1
A, IF FORUSE IN ANIMALS, SPECIFY THE ANIMAL SPECIES ;,. -'= .

L) & ’

-'9. TREATMENT OF MATERIALERIOR TO IMPORTATION INTQ THE U.8 (Processingfpurification methods, including tme of speciie teiperalures, pH.
other  testmonts, digeate safeguard els,) H

See annex 5

A

10. METHOD OF FINAL DISPOSIT!ON CF IMPORTED MATER!AL ANB OERIVATIVES

. . 23
‘ w'ilt

lcenmaswmnm BY THE COMPANY/NSTITUTION nmmzpnessm.mmm[mmw.mu BEUSEDIN WiTH
RESTRICTIONS AND PRECAUTIONS AS MAY BE SPECIFIED IN THE PERMIT, SED AGCDRDANCE AL
11, SIGNATURE OF APFLICANT #[n12. TYPED NAME AND TITLE
L
*|44, APHIS USER FEE CREDIT ACCOUNT NO. OR METHOD OF USER
53| PAYMENT ffor VISA or Mastercand includa nwnbernndcxphﬁco i vadaraﬁEE

13.DATE

s

4]

VS FORM 183 (NOV £9) S




Macconkey+ Urease N uete Maltose . the+ MBnn'tol + Arabi nosey uf ?,ﬁlzo{ﬁe d iose
=t- Sorbitol+ Xilose Treabal ose+ Salicin a,"",. Oni Qne Bscu
A ucoai dase xz .+ a-Fucosidase '.''- (018Ctosi 4ase- + B80%are positive 21

April 2QQPeWe#8/ 037367 39 PCT/EP02/ 11899 Bi h | r p@Sppsfigee | L'
I ngel hei m ANNEXS yMpartation Permgg Answer to question No. 6'h (Treatnent

of ate ortation into the U S.) MW - AVICOR strain 1.
| sol at WQ%H@%%H of layerhe$t 2. Organ nmaceration re, 3.
| nocul a BeIm broth (20 M of BFII,fromDifco) n>fe. 4.

| ncubation 24 hours at 37C 5. S&d¥ES3 sheep ‘bl ood agar plates 6. Isolate a

p haenol ytic col ony

Buﬁapest Treaty Depaosits
1‘?}4-
: Answer to question No. 6", £
LT ]
. . 4
~Culture. This strain could be gm‘ifm in Brain Heart Infusion broth (Difco) or Tryptose Soy broth,

" ;The log phase growth is around six to. e:ght hours of incubation at 37°C.
In Blood Ager peak of growth is ohserved,aﬁer twenty four hours at 37°C, an advantage of this method i
that hemolysis could be observed. .

E
Presemuon by lyvphilization, Bacrcna is grown in Brain Heart Infusian broth (Difco) for six to exght
haours. Use a 10% sterile solution of Bacto lSknn Milk (Difco) as stebilizer asta ratioof 1: 1 (v/v) .

Viability test.  Take a freeze dried m]‘;ﬁgd reconstitute with one ml of aterile PBS 1X, pH 7.2.
Make serial ten fold dilutions with stexile PBS, pH 7.2. Seed 100 pl of each dilution on BIccd Age plates. -
Incubate for 24 hours at 37°C . Check vmbmty by colony counting metkodology.

Answer to question No, 74,
74,  BIV-AVICOR
'Macroscopic morphology

Colonies grown on Sheep Blood jAg;r for 24 hours, range from 1.0 ©o 1.5 mm in dizmeter, bright
traslucent, low convex, smooth and ‘creamy, P bemolysis.

‘l

‘Microscople morphalogy i3
Gram negative , non motile, pleomorphzc rods, often exhibit bipolar staining.
Biochemical and other tests k
TEST REACTION
Oxidase & +
Catalase _%*? +
Indole B -
Glucose E { +
Sacarose & +
MacConksy i +
Urease 4! -
Nitrate N +
Maltose L +
Maunito} -£5% +
Arbinose g - '
Celobiose i -
Sorbitol 8 +
[ Xilose B +
Treaha.lose e o+
Sahcm iy -
TOmithine *AL" -
[Bseulime t::é. -
B Glucosidase & 3 “ 80% are positive
a - Fucosidase 7 -
B Gulactosidase 'y _*
¥




7. Seed on sheep bl ood agar plates 8. Identification (Bi OCBF?Q cabog@nd ot her
tilts) 9- Seed on BH broth fromDifro g 1 |IA Gowthe bac &riain Brain
Heart Infusion broth (Difcc) for six to eight hours 11. Add 10% sterile
.soluti owmbsBasto Ski ilk (Difco) as stabilizer at a r@tmmzefssd @ | (v / V)
of 12.. Sanples freeze dried 13. WWability, purity and biochem cal tests.
21 Apriflas ®om @87367 PCT/EP02/11899 40 Budapest Treaty Deposits
Aneri ci u gﬁ&%h Col I ection 10801 University Blvd., Manassas, VA
201102 ) 365-2700; fax (703) 365-2745; e-mail

appl i ed-sd@tcc.org /V OCR C. 40 ~ TO DEPCSI T OR TO CONVERT A DEPCSI T TO
MEET THE REQUI REMENTS OF THE BU TREATY ON THE | NTERNA- TI ONAL

RECOGNI TI ON"OF THE DEPCSI T OF - NI SM5 FOR THE PURPOSES OF PATENT
PROCEDURE ALL QUESTI ONS MUSTyifrteédibimlED | N ENGLI SH. PLEASE USE ONE FORM
FOR EACH STRAI N DEPOCSI TED. 1 Nane of deposit. |If nicroorganism give
conplete scientific Jane | nakfudi ng genus and -speci es and source of

mat er i APSWertp quggtipn No. 6° (Freaprecnyefmaseriel whns toieportpiowinte theol. Sani nal , and sour ce

i ncl udi ng -geographic location; If cell line, give tissue and species,
geogr aghi C urce of Isolation, and any known hazards associated (H V.
EBV, e?g{'}éhf?ﬁ%éaﬁeti c materials, give nane of organismfromwhich vector,

)

clone Or rhleddh Ak whd nER bHMNEY g¥source of the DNA insert identified by species
(e.g. human, nouse) or sci eﬁi,tifi c nane, and give nanme of gene and identity

of the;‘.hommcgaini sm |If cori_;‘sorti a or mxed culture, each conponent of the
m xtur'e nust be identified, 5lf seeds, enmbryos, Insect eggs, etc., give
cormmon?- nHelate drspuient hegth @0 mipfBEL Sam Bifepb ogr aphi cal source. y Avian Pasteurel |l a
merl e .Kn 2., Strain designation (Le., nunber, synbols, etc.) 81V - 4895
The stir{(a?ﬂ%'ﬁ&tg%?d‘;ﬂ‘ﬁ‘it%ngrrust correspond with the vial labels. 3. Is this an
ori gi nal gdenasdes Liddd e Budapest Treaty? Yes 4. Is this a request for a
conversi on of éﬁéep%gp%a&gl ready at ATCC to neet the requirenents of the
Budapegt diea Bemolylic 3@nyP! €ase I ndi cate ATCC designation. Net applicable 5.
s this deposit a m xture of mcroorganisns or cogs? No 6. Provide details
necesshAr Heed on sl Hldod Ghrplated est for viability, and store deposit. If mxture,

provide description of conpopents and a nethod to check presence. |f
pl asmi &, Wpntiestica Pigshemisalafd oberd®island anti bi otic resi stance. See annex 1 7.

Provide sufficient.descripti@n so that ATCC may confirm deposit properties
Sl inh g i) "'

(e.g., ). ,;gee annex 1 a. |f deposit Is a cell culture, Is
it bei1@90&#'&&Wﬁﬂﬂﬁhﬂﬁ&ﬂ%ﬁﬁ%&%ﬁé}m&iw@i& igs? If so, please list the
anti bietics. !

11. Add 10% sterile solution of Bacto Skiéfggﬁﬂk@ifco)asmbﬂjzeratamﬁo of l:1(viv)

12. Samples freeze dried

13, Viability, purity sad biochemical tests.




. Not applicable__ b. If deposit Is hybrldonma, what is the, t;&,%,lwﬁ)éof
anti body produced? Not applicable 8. Is this strain hazardo umans? No
Animal s? Yes Plants? No . If yes, what is the recomended biosafety |evel
for workvogp/msideh this strain? ) . (Refer to Bl osaf el ypdwedibegabi ol ogi cal
and Bi onedi cal .Laboratories, 4th 4ad. U. S. Dept of Health and Human

Servi ces at www. cdd. gov/ od/ ohst bkufy/ bnbl 4/ bnbl 4toc. htm). 9. Availability:
Prior to the Issuance of a U S. Patent. ATCC Wil only nake a culture

avai l abl e as Instructed by the depositor or relevant patent office.

Sanpl es nust be provided to a specific Investigator if a pertinent patent
of fi ce under the Budapest Treaty Instructs ATCC to do so. The foll ow ng

: tusfdap@stmagmepo@M@red a) As of date of deposit or  conversion to neet
hmm&t—s—e-f——t—tﬂre

) Budapest Treaty, 'do you w sh tg esdg y"to be made
av W@a‘ﬁ’ rgi'te@,t-_ﬂs;g@ﬁbﬁuIture’> If yes t lacr
re&(ilu els B % \BAZB nswering no wll ensu dit 7S nbt
)stli ges_gﬂge.ﬂ aps.sdgii@d. - Yes, No , X_ If yet etato which oeurd

1Te$. b) As of ate of de osit or conversion to maet the requirenments of the

g sl e T

Busla pesstniols sty g8 cOMPSETED INENGUISH] FeBASE USEIING FORNMEFOR EAcHsGRANBIEROSIEDV Er t | Ng your

. dep ggygvstfﬂﬁemﬁdﬂé H?Mﬁ@%ﬁt*@ﬂwhﬂw ﬁﬁfﬁletpes@esaﬁde;a y tea/of patpdal GJ'O'F- deposi t
has @ﬁﬁ"' L%E o u of a Us.

pat edbr, c!oyscbk?lgt(;@la BBted lohed inh@gf\u\lint;{ert%d&rmﬂ% 53 @lg. Horh g '“ E@fshgl on a.a 2006 WO

03/ 687 gaghe REHRPY P st 8GHism; Eionmaermiad tﬂll&. qufammpodrestsuresuxamduswe idantﬂ‘ed so

not fff‘i“‘e‘u“"“’ﬂ‘l'dﬂfef“ﬁ%& %‘“ﬁ@”“&‘tﬂ“ﬁ'ﬂi’rs@‘e’ﬁr\‘im éﬁlge"-?’?&ﬁ“’aéﬁyﬁne vvho request sit, as

al | ew

Corrpl ete N&i i e: of Ind| VI ddafto notlfy Abel ardo Ag, tar Fat: (52 3) 668
80 BU (52 3) 668 8U 38 Emai . n gni . tTtar hcenringer= —erhelin e u 11

Pay i esbidtion &4 SGiber, sHibol; bt 4 d, VI SA ~qi B press),
nusrheamanqtmﬂiynmthecouhemswmtrdﬂdm$ poor arrangements for tilling have been

t sreBurchase Orders in the correct amount .
ot £ HG B P g ot hem e s cat e
Magt s £raduekt forvao‘atefsmn@Jdepﬁa,aureﬁwmﬁa&@e:uae@ﬁé&@mfmu@aaarsdma@ urlo ;ﬁelﬂaease W or
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a. If deposit Is a calf culture, s it being cuttured in the presence of antibiotics? If so, please list the antibiotics.
. Not applicable
b. It depostt is hybridoma, what Is the Isotype of anlibody produced? ot _applicable

B. Iz this strain hazardous to humans? __NO_ Animals? __Yes Plants? _ No . If yes, whatis the recommended
biosafety level for working with this strain? _ — 1 .. (Refer lo Biosafely in Microbiclogical and Biomedicat Laboratories, 4th
ed. LS. Dept. of Health and Human Services at www.cdd, govlod!chs(btosﬂy/bmbl4!bmbl4tnc htri).

8. Avallabiiity: Prior to tha issuance of a U.5. Patent, ATCC will only make a cullure available as instructed by the depostter or relevant
-+ patent office. Samples must be provided to a specific investigator if 2 pertment patent office under the Budapest Treaty instructs
ATCC to da so. The foliowing questions must be answered;

@) As of date of deposit of conversion 1o meet the reguirements of the Budapest Treaty, do you wish the deposit to be made
available 10 anyone who requesis a cullure? Il yes there are no restricflons on distibution. Answering no will ensure the deposit

18 nist available untll the patent has Issued. Yes Ne_y
b) As of date of deposit or conversion to meet the requirements of the Budapest Treaty, do you wish the deposit to be made
avallable to requestors which satisfy patent offices in countries not signatory 1o the Budapest Treaty? Yes____  No

If yee stote which countsi2s.

Please note that if you are converting your deposit fo meet the requiremants of the Budapest Treaty and your deposit has afready
beeén released for distribulion due to the issuance of a U.§, patent, you sannot restrict it from further distribution,
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4.1F FOR USE IN ANIMALS, SEECIFY, THE ANIMAL SPECIES §77

8. TREATMENT OF MATER! TO IMPORTATION INT ; 'Proca
cihar Tasmons, dhone m&) 0 TI-‘{AE V.8 (Procaszingipurification methads, ncluding Ume o specific lamperctuns, pi-,
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See annex 4 B

"10. METHOD OF FINAL DISPOSIT!ON OF IMFORTED MATER?ALAﬂD DERIVATIVES
| -.1

.LCERTIFY AS AUTHORIZED BY THE COMPANY/INSTITUTION THAT | REPRES: T
RESTRICTIONS AND PRECAUTIONS AS MAY BE SPECIFIED IN ﬁ?ﬁ PER.\?E ENT. THAT THISATERIAL WL BE USEO IN ACCORDANGE WITH ALL

" 11. SIGNATURE OF APPLICANT 42 TYPED NAME AND TITLE

'I'.

|--j -Wﬁ.-.\h 5
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- 13.0ATE K t . 44, APHIS USER FEE CREDIT ACCOUNT NO.OR
. : METHOD, =
} " . 3%, PAYMENT (for VISA or Mastercard include number and e.lpg;whlﬁ d;?af)ﬂ

VS FORM 16-3 {NOV 89) . ' R




Ir:: li. TO METHOD OF: FINAL DI SPOSI TI ON OF | MPORTED NATE@Q‘%H%%E
DERI VATI VES | CERTI FY AS AUT" ORI ZED BY THE COWMPANYI | NSTUTUT - I
REPRESENT. THATTHI SI ATERI AL W LL BE USED | N ACCORDANCE W TH ALL

RESTRI Chigdsfe3AND PRECAUTI ONS AS MAY BE SPECI FI ED | N Gc4@pbiaehdoT. 11.

SI GNATURE O: APPLI CANT 42 TYPED NAWE AND TITLE 13. DATE VS FORM 1663 (NOV

90) ft EE CREDI T ACCOUNT NO. OR METHOD. OF USSR FEE f | e..i
PAYME I Eroard (ndude nunberand ogrbeaon date.). >n 0 21 April
2006 CIn h04ﬁ1 PCT/ EPO2/ 11899 Bi h r oe nger tt illlli) Ingel heim

- WmA B~d pest Treaty Deposits to cstiO 0.6m Culture. This strain could
be growbria Brain Heart Infitsi-amkpth (Difco) or Tryptose Soy broth. The
| og phase growth is around sjix to eighthours of incubation at 37C. In Bl ood

Agar peak ofﬂgﬂr%&h 4 s obsdiudinetTreaty Demmeiat y four hours at 37C, an advant age
of tim ‘ihat herml is could be observed. Fr~ Preservation

ours. |rat Bsf ain Heart Wtsion hours.

(B Di fcoi-jle 1@511&4 ﬁgﬁ% if’k“gﬂs ? Eﬁ%@}?‘?&q@& BYRIgeSg B‘P‘;}t i ;)nvof i
v) Viability

test iﬁﬂkﬁmgrs doREF bt wél 4 ar'#n?econsta{’?%?G ﬁgc?ﬁ‘g Wé‘h"gf‘ sterile PBS

1X, PA 7.2. Make serlal ten old di lutions vmth sterlle PAS, pH 7.2. Seed
100 d Prieseryation byliydpiitization. omaﬂ:ﬁﬂdoﬁgaﬂmmmaonhMM)%rg.gfo hours at 37C
Checﬁ&“vl%lp%ﬁtyﬂwuwmlowmgmm@gcmwuamwoofAnsmﬁ) Lgéﬁuest i on No.
£

a2 2555,

a freeze dried vial and reconstitute with one ml of sterile PBS 1X, pH 7.2.
Make senal ten fold dilutons with sterile Pps pH 7.2, Seed 100 pl of each dilution on Blood Agar plates.
: Incubate for 24 hours at 37°C, Check mbmly by colony counting methodology.

Answer to question No. 7.

R Sag
Hmﬁ '.v‘
e e

~nL '; BIV - 4895 4 ifj’
- Macmseopic morphology §x
~ Colonies grown on Sheep Blood Agaz for 24 hours, range from 1.0 to 1.5 mm in diameter, bright
traslucent, low convex, low soh:htﬁfy end dry, P hemolysis.
l\hmscopic morphology R
Gram negative , non motile, pleombrpmc rods, often exhibit bipolar staining.
Biochemical and other tests :ﬁ‘ .

3
TEST REACTION
Oxidase 2 +
Catalase ¥
| Indole B -
Glucose i ¥
Sacarose Ll +
MacConkey 12 ¥
| Urease Fi] -
Nitrate Eif T
Maltose 5 -
Mannitol ity +
Arsbingse e .
Celobiose G -
Serbitol i +
| Kilose i +
Treahalose ¢ +
Salicin B3 -
Orpithine o -
Esculine ) .
B Glucosidase 1; . “
o - Fucosidass ;% -
{8 Galactosidase i}? +




Macr oscopi ¢ nor phol ogy }t. Col onies grown on Sheep Bl ood ?i\r f?ﬁo(%l hour s,
range from1l.0 to 1.5 mmin dianeter, bright trasluceut, 'ow convex | ow
sol ub4 and dry, P henoly. M croscopic norphol ogy Gram negative, non notile,

pl eonbi wio @os@ets, often exhi bit bipolar staining. Bijgaheesigade and ot her
tests "TESTREACTI ON Oxi dasex; + Catahan.;r+ Indole, ;- ducose+ Sacarose Maey

Ur &%é’éi}“ at eal + AR, I\/altose. " Manntol ; t :}; At abhnose is
Ceho + Xi | ose Tteabal ose ; X?+ Salicin t'- W Esculine i P
d uco | theim Fucosidese p Gal act osi dase 1,'+ 21 April 2006 WO

03/ 037367 44 PCT/ EPO2/ 11899 AhfuiRk 4

Iﬁmportaﬁon Permit

BIV ~ 4895 strain ﬂ ,
i. Isolation made from palatine cleft of laycrhcn

2. Inoculanon on muerient broth (20 ml of BH} from Difco)
e @

3T iIncubatlon 24 hours at 37°C W

Iv',j
4. Seed on sheep blood agar plates ﬁ
5. Isolatez B haemolytic colony f

. g_r i
6. Seced on sheep blood agar plates "'ot’

g
7. Identification (Biochemical and other tem)
8, Seed oo BHI broth from Difco f}j :
9, Grow the bacteria in Brain Heart In.ﬁmoﬁ broth (Difeo) for six to eight hours
10. Add 10% sterile solution of Bacto Sklmikjﬂlk (Difco) a5 stabilizer ataratioof 1: 1 (v/ v)
1. Semiples freeze dried | '

12. Viability, purity and biochemical tests,




Inportation Permt a Answer to questionNo. 6m (Treatment gf Ag%tl%éc)ﬁ‘l prior
~to inportation into the U S.) BIV - 4895 strain 11. I|sol ation fmade from
pal atine cleft -of |ayer hen 2. Inoculation on nutrient broth (20 m of hfq
‘fromD fro) 3, Incubation 24 hour§at 37Ci. 4. Seed on sheep bl ood

agar pé tes tr 5. Isolate a P haenpolytic colony 6. Seed on sheep bl ood agar
pl at e8'@8MS| dent i ficati on (Bi ochemical and other ton) 8. Seed on Bll U broth
fromDifco 90 Gow the bacteria in Brain Heart InfusiO broth (Difco) for
six to eight hours 10. Add 10% sterile solution of Bacto SkiAilk (D fco)
as sthbi | i Geam-aegaiveafacyltativeranaerghic,plepmorphic whghapedrhasteria epusing 12.

Viability, rd | h@r& : ' j 1.

G am negatél3 ggyél;d}éggﬁggﬂ@gu nag«?égg%@?%?g%%}r@ﬁ{e@oﬁ - shtgaﬁp:égk gg@?&’r I a

causi ng awhereil saill bacieria afe setastatsiem the griupaf Hagfearaladfehalosi arefferoduct i ve
tract of p : | A..Sal el l. e I . oup of
Past eur el I@g}f’éﬁe%@faoé\%]eqéﬁ 16 r&lcﬁ)gﬁ%%b %né@ F%;?genuzﬁlft %@@&aﬁaﬁﬁéfﬁgﬁ %'res aid

Past eur el | Betardiearolydisapdetiivel Sramenedative, biddasy- wusitivpp satalage;positisey negat i ve,
oxi dase- positive, .cata %ge-dpﬁsi ti ée urease- negative, nitrate-positive
and i ndol ITRBRRIDFIRtveNitraienas(ive Pnd MdolgsapeRtiveand/ or  Mannhei mi a haenol yti ca

accorgli ng pasiélraiiantiehaloshehgion Mahsthdiakt AHeRblyAcARdtatinyBtNlRREM ¢ are
MacConkey positive, 3. Pasteurella trehal osi and/or Mannhei m a haenvol ytica

accor di ng WheraRsashBageureia andrer MappheimigarerMacCankey PpeiiYeur el | a and/ or
Mannhgi m 3Pé’§t@ur§lé’ﬁ@ﬁﬁl@ﬁoé‘}ci’érvﬁlanniﬁ_lﬁﬁfaoﬁge;(rﬁleﬁﬁéd ¥&oordiRE M LAY -desét i ve,

Ar abi nose- negative, Cel obi ose-negati ve, yl 0se-positive, Salicin-negative,
Or ni t hi ne-glrigat’t ore2, viherein ispidZagiaurelle, and/grdantheioie) ate Sdugesgaoksilive,

bet a- Gal a | dase=nnsi g 4. Past : 04, accor di 0 any one
of clai nE%;LLR:t?% ,&5' efe&hxﬁgﬂl éOSIE\gezt g\gértg++% %élggﬂgér’agﬂierll%g%%n@égd%? ?l%fe and

Tr ehal ose-Xdesa-pasiive’ . Sdlibinniegativea Qenithivleyagative cEsculinmggativea nglploare  of
clainms 1 tlp 3.. Wher ei 0. Sal'gcl Lﬁll\%nr%hei m a ar.e Arabi nose-negative and

Tr ehal ose-THEGEPAYE NCERIVBRFZHFAFTIASIHIHRIIME: andl or Mannhei mi a haerol yti ca
accor4li ng PasteurgliDWehalbsi at&rdig liot Qrcujﬁ,on\ehaf giamsal do BUivheérgin saigiel ect ed
fromthe gIDrou of chicken, turke uck, goose,  dove, pigeon and quail. 7.

Past eur el IAstewsla @f@iA@Ei“B%%gqt&’ﬁ apd Trelalosfieesiti®e essi on nunmber ATCC No.

PTA-3$67. Mannheimia haemolytica according to any one of claims 1 to 3, wherein said
Mannheimia are Arabinose-negative and Trehalose-negative.
6. Pasteurella trehalosi andlor Mannheimia haemolytica according to any one of
claims 1 to 5, wherein said poultry is selected from the group of chicken, turkey,
duck, goose, dove, pigeon and quail.

7. Pasteurella frehalosi as deposited at the under accession number ATCC No.
PTA-3667.

8. Pasteurella trehalosi as deposited at the under accession number ATCC No.
PTA-3668.

9. Mannheimia haemolytica as deposited at the under accession number ATCC
No. PTA-3669. | |

10. Method for inactivation of a Pasteurella trehalosi and/or Mannheimia haemolytica
according to any one of claims 1 to 9 comprising the use of formaldehyde to a
final concentration of 0.2%.

11.  Inactivated Pasteurella frehalosi and/or Mannheimia haemolytica obtainable by a

method according to claim 10 or by a method known in the art.




8. Pasteurella trehal osi as deposited at the under accessi E?A&W‘%}% ATCC
No. PTA-3668. 9. Mannhei m a haenol ytica as deposited at the dnder
accessi on nunmber ATCC No. PTA-3669. 10. Method for inactivation of a
Pasteurell a trehal osi and/ or Mannhdbm a haenol ytica according to any one
of claims 1 to 9 conprising the use of formal dehyde to a final

concefid.r at inadtivated) Pasteurklla ttafaddsi eatied MRamheimia | Haamahéal ssordarydioor

Mannhei m a_haeppl vt i ca obt ai nabl nethod, according to,claim10 or by
et hod KIGTAT T ren sAE Padeikelia Pésdar Brules gt Ddera BEE B o | o
trehal osi sulbted frnnkel rgreuh aeMPasteLedlza¢epadishATCC Boai PTABGGWher ei n

sai d Past elgrel la tre a} 0Si dl'@é E(innhei m a _haenol ytica are selected from
the group ofStaela drebe(os ﬁ'g]%l i PANIEORoangen Megiheimip iaeitie/idiqes

trehal osi AFEE N¥p pTRIA85668 and/ or Mannhei m a haenol ytica ATCC No. .
PTA-3669. 13. Live attenuated Pasteurella trehal osi and/or Mannheim a

haemol3t i cldvevalipeiated Fasteprfiactiphalos angisr darnheimial nemalyticaerhgrain

haenol yt i ' AT : ?rt;].u&r, . 14. Live
at t enuat e?gﬁ?@@é@?@?&%o’é@%ﬁ% g}r"gﬁg%’r?%@"% %mﬁ);r(grr@ﬁ/ I'ca egé#cor di ng

t o cl ai m 1daimshietoct aresdfiedudtadt eurel | a trehal osi and/ or Mannhei ni a

haeno] yti 1 0 S e| trehal asi  ATCC No.
pra aiby e EPRFERF RS RehoRoRUE MorrBhB it Sl o

haenol yti da clahC3, MhegiA-sakibPastébrellftretialest andisr Memkidimiashamnd/pticai ng at

| east one antige f. Pagteurel |l a_ trehal osi nd/ or nnhei m nol yti ca
accor di ng 6 %eg‘?pq%‘ﬂémﬁ? i'&? Sronp pf (Fepséeur ?L/% trﬁﬁﬁ&ﬁ’eﬁt-rg%owof rl:;a%f‘ ?’gag accor di ng
to clai m lBastedrensimenarist AMCTY MRt BTAB68 CaHY/6r Mdm@haﬁniberaa%tmdg%ﬁaant i gen of
bacteria selected fromthe group of Pasteurella trehal osi AT

No. PTA- 368¥ CENG.BIAI668. t r ehal osi ATCC No. PTA-3668 and/or Mannhei ni a

hae ti . 7 : | et 4 LBLAG an
[ nagﬂ?{/at e a@fl'jsgtﬁ esl[:!? eﬁ@o?ggﬁﬁﬁabﬁg 3%%? %Hr%h/ﬁ'ﬁ!ﬁ%gis%%%@gnﬁ {/rtbiﬁéclzlggaccor di ng
to cl ai m zandéer Manrhednigrhdemalytzastcsarding to anyrarteadfadaimsridiod. Mannhei ni a

hae ti dj n . of . cl.ai : / | t enuat ed
Pas?giuqel f%agﬁ%ﬁ{z’% glg?ragﬁo or C‘I%gﬁ[rqﬁeliomklgi"ﬂ?glﬁo"f’@%r?@agggc@%?rh%rﬁg ?r% claim13
or 14 and/antdinisgaEaag coe antigan oftretaria selsctedHeamh ¢he glolip of Paefeatalai  and/ or
Mannhei m aeno ' Lng to claj 5.t 1 I ne, conposi tion
accor di ng%feg'aﬁsé#‘ﬁg‘ﬁo'ﬁuggﬁg?' %%‘?‘Fﬁ’r’rie h‘?’%ﬁ% @P%PeﬁTé%ﬁ%%glﬂ"Qm&dj uvant (s)
and{_ or eXWMWM&)hWIﬁIoaQ@GCNdISTA- 46k9. Vacci ne conpositi on according to
claim_17 qr 18, conprising inactivated Pasteurella trehal osi and/or

Mannhldi mi &/ae5iERo PYRPRtionnremeriaing e inackivalgd ePasleurcfia Heahsias! e/

Mannhei m ahaaiEahist hscin A feS8ERREIRE 5 'Rt PE oBM12Uhdbr live Pasteurelia
trehalosi and/or Mannheimia haemolytica according to any one of claims 1 to 9
and/or live attenuated Pasteurella trehalosi and/or Mannheimia haemolytica
according to claim 13 or 14 and/or fragments or fractions of said Pasteurefla
frehalosi and/or Mannheimia haemolytica according to claim 15 to 16.

18.  Vaccine composition acbording to claim 17, further comprising one or more
suitable adjuvant(s) and/or excipient(s) and/or carrier(s).

19.  Vaccine composition according to claim 17 or 18, comprising inactivated
Pasteurella trehalosi and/or Mannheimia haemolytica, wherein said Pasteurella
frehalosi and/or Mannheimia haemolytica are selected from the group of
Pasteurella trehalosi ATCC No.PTA-3667, Pasteurella trehalosi ATCC No. PTA-
3668 andfor Mannheimia haemolytica ATCC No. PTA- 3669.

20. Vaccine composition according to any one of claims 17 to 19, wherein said

vaccine comprises two or more strains of live, and/or live attenuated, and/or




Pasteurella trehal osi ATCC No. PTA- 3667, PasteurelIa-trehalggh_ﬁ{ﬁ%6No. PTA-
3668 and/ or Mannhei m a haenol yti ca ATCC No. PTA- 3669. 20. Vaccl ne
conposition according to any one OQ claims 17 to 19, wherein said vaccine
conprises two or nore strains of |.6e, and/or live attenuated, and/or 21
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Avi an Reowdggdas, Mycopl asma gal | i septicum Avian Pneunovirus, Haenophilus
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P oel i ondnapiia aeRoAvER Reouii A ZopRoga dUsaRuT ABa PR < ng t he
steps of qbé@héﬁ@g%?gga?%mbﬁmﬁ,rmww\ms,vméﬁiEhcéﬁialbrﬁyémbeairu§, sel ected

fromthe group o | serum plasm, tissue scrapings, washings, swabs,
tissue, arfAasfelraly wgfteridaandfecalor t he presence of Pasteurella trehal osi
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gnosi s according to claim?25, erein sald presence of
Past eur el |agcondirghiel aaim Hhdf 62 aniionlies Rastetredabehalosizardborddamnheimied by an
Fmmine esﬁaen?o;)ﬂlg‘grééco%?rq& té)1 8any one of claims 1 to 9 andfor live attenuated
Pasteurelfa trehalosi and/or Mannheimia haemolytica according to claim 13 or 14
and/or fragments or fractions of said Pasteurella frehalosi and/or Mannheimia
haemolytica according to claim 15 to 16 in the manufacture of a vaccine for the
prophylaxis of Pasteurella trehalosi and/or Mannheimia haemolytica infections.
25.  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
san'i ple for the presence of Pasteurelfa trehalosi and/or Mannheimia haemolytica
according to any one of claims 110 9.
26.  Method of diagnosis according to claim 25, wherein said presence of Pasteurella
trehalosi and/or Mannheimia haemolytica is determined by an immune test.




27. Method of diagnosis according to claim 25 wherein said rﬁ?ﬁ @@f
Pasteurella trehal osi and/ or Mannhei m a haenolytica is deter ned by an
nol ecul ar biology nethods. 28. Diggnostic test kit conprising all the
conponents necessary for carrying out a nethod according to any one of

cl ai . 25 I\S’I&hgg of diagnosis according to claim 25, wherein said presence of Pasteurella
trehalosi and/or Mannheimia haemolytica is determined by an molecular biology
methods.
28. Diagnostic test kit comprising all the components necessary for carrying out a
method according to any one of claims 25 to 27.






