WD 03/ 037367 PCT/ EPO2/ 11899 1 Novel bacterial poultry disease Field of
the invention 5 The invention belongs to the field of animal health and in
parti cul awotld@3mausati ve agents of a new bacterial poult PgTdiPsDaB09
Pasteurel | a trehal osi and/ or Mannhei mi a1l haenol ytica. The invention

provi des said Pasteurella trehal osi and/or Mannhei ma haenol ytica

bacteri No agﬁgg%tgﬂéggga tgy;alﬁe i vat _ed Pa_st ga‘urel I a trehal osi and/ or

Mannhei m od of imunizing chicken to prevent said
di sease 10 in chicken. Background of the invention During the |ast decade,
intensive poultry farmng nmethods to increase productivity, has resulted
in an i fieldefdhefindestiane nanifestation throughout all major poultry
producing 15 countries. This has caused an increasing need for new and
better vaccines and vaccination programs to control these diseases.

Novaday Thenpsntidh MRIGngy € theTld zsfdamigel sdalth aHENAT patticdias &RE eSaudfative T al
and bacterial origin. anpl es of viral diseases in EOUl try are Newcastl e

Di sease 29eRAtseet iloNigWRbasterak paultryadisaasenBasisuralias fre @(msp@ﬂd/qrnﬁ/l@anh@aya
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caused by noph paragal i narum (upper respiratory

avi um ( wapefolytizapbacteray o vactihe cdnprisihghinatibratedn Padtogiallachienalosi bawor
respiratory tract Sal nonel la infectiaons (digestive tract), Pasteurella

mul t oci Mannkeipie A%emﬂ/w%m aveethgd f immunizing ehigkepdo p(rg\éqnt.swml@pasgnd
E. colijpfiegdd ons. 25 Therefore, the technical problemunderlying this

i nvention was to identify a new bacterial poultry disease, to provide the

causative agent of said disease and a to provide a vaccine to prevent said
di sease cgg ure | e ends A) Fromfield outbreaks FIG 1) Broilers: Nasal
di schar godng of éh AMRYion ound the eye. WD 03/ 037367 PCT/ EP02/ 11899 2

FIG 2) 33l 'tﬁési%stm%r iV Bﬁﬁgtfaﬁrﬂﬁwggﬂbm@{séo @{:rel_a%legﬁrog?iﬂgfltg‘ hgss:

Conjuctivitis and inflammtion aroun
di schar gesusted idisspihaeed ecafndiseagehmapidastation thisluGhob) all ayagospoultry |proaeding n

? :’l gslggegg{ﬁﬁggeﬂﬁ E@g tpgg%ﬁ%lqnow:reasmg)nel'ea&/ %or neldva%m%r gﬁgre vlarc}mtngg adr(xacg el
vaccination programs to control these diseases. Nowadays, most animals are
immunized against a number of diseases of viral and bacterial origin.

Examples of viral diseases in poultry are Newcastle Disease, Infectious Bronchitis,
Avian Pneumovirus, Fowlpox, Infectious Bursal Disease etc.

» Examples of bacterial diseases are Avian Coryza caused by Haemophilus
paragallinarum (upper respiratory tract), Bordetella avium (upper respiratory tract),
Ornithobacterium rhinotracheale (lower respiratory tract), Salmonella infections
(digestive tract), Pasteurella multocida, which is the causative agént of fowl cholera
(septicemic), and E. coli infections.

25
Therefore, the technical problem underlying this invention was to identify a new
bacterial poultry disease, to provide the causative agent of said disease and a to

provide a vaccine to prevent said disease.
s Figure legends

A) From field outbreaks
FIG. 1) Broilers: Nasal discharge and swollen areas around the eye.



orifice. FIG 7) Layers: Inflammation of kidneys. FIG 8) Layers:
Haenorrhages in oviduct. FIG 9) Layers: Defornmed ovarian follicles. 10
FIG 10) wewawsz3eHaenorrhage in the junction between provectrmpoziisg and
gizzard. FIG 11) Layers: Congestion aAd haenorrhage in oviduct. B)
Experimental Infection FIG 12) Layers: Inflammati on and haenorrhage in
ki dney. FIG. 52)FI|G B&)le@ﬂ'—lad)?nmma@ ind1|earFia|(ﬁzij Cdarbhndrywarsa Hafarmrrrr:gge in
joint a scle. _ FIG 15) Layers S i schar an‘paeco . FlIG
16) LayEE@ Hae moBrHSHR QQFNRIB%!S@nq:'N&amI‘?? '@PWOU heeYRage in heart and

coronarEt vm)t hZ?ulf%)féslﬁ% é?fh%rgé"ﬁﬁbtd IQ&L @C&ﬂb%%ﬁi gand sick bird on

the rig eat ers."FIG 1 ayers sh diarrhea. FIG
20) SPFEIGiEEnor r hlaayers ninflasehationrird hadamoBhREge I@mmsnd ttel @ye. (| oconot i ve

probl e d greenish diarrhea. 25 FlI ayers: Eplarged liver with
haenbr r BIGE) o sch DIt HEEMaRaaaRy B e FerBR! fipsiteii ealpeCedacmdionie
descri pyfigys, 30 Before the enbodi nents of the present invention it nust be
noted that as used herein and in the appended cl ainms, the singular forns

"a", "ahlG.@nd tllraayersrioflaurohmqiiammflkidnayser ence unl ess the context clearly

dictate therw se. [ REXATR ference to "a Pasteurella
trehal oé‘é) &ncl uole%yeés aﬁfae;rgp[rp?g%sr ns?:‘éﬂu asteurella trehal osi bacteria

ref erenppst@ the Lol 'Défdrinet dhvarignésliclesone or nore cells and equival ents
t her eof _known WO 03/ 037367 PCT/ EPO2/ 11899 3 to those skilled in the art,

and 'so F&tH) 1t Layersriiaemarhagén therjuactinn betweerapovantrizetiseand gigzard.

ndi cat B of Her w <8ty e e R R i g oSS cal ang sci ent i c
terms used herein have the sane neani ngs as commonly understood by one of

ordi naré skill in the art to which this invention belongs. Al though any
net hodsBhE¥pesimental Infectienar or equivalent to those described herein can

et hoas! (i ces, LR nafamh b e e Gafof BERtnaly "Ll catione:

ment oneid.hed)ei n SPR: Prsaaponat ed herein by reference for the purpose of
describin and dlscI05|ng the cell lines, vectors, and nethodol ogi es as
report ddG-id4)ne Layers: Haemorrhage in joint and muscle.
FIG. 15) Layers: Nasal discharge and pale comb.
FIG. 16) Layers: Haemorrhage in muscle.
FIG. 17) SPF: Haemorrhage in heart and coronary fat.
0 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:

o  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



10 publications which m ght be used in connection with the invention.
Not hing herein is to be construed as an adm ssion that the invention is
not entitwed3nar3ent edate such disclosure by virtue of priPOT/EPOYENSPS ON.
Surprisingly, a new bacterial poultry ddsease has been observed by the
present 15 inventors, which occurs primarily in |layers and | ess frequent
I n broi tetseTsidled memg%\rtvmad seéortlh nit ahiredevarithahethad abgern igacapitatized or

agai nst the bacterium para al I'i par causative agent of avian
Cor yza) Nohnthepafore Lah H;rgg nPé@l d’é‘ d( c&k Hiqsx?eahaa\@e&'ﬂe &ameme@ﬁmger wnylesshe

Sympt Orﬁmo‘?cgatéé‘ 'o"thé}%\é%' Shids d@ﬂ%&rotﬁé@g})é hay %e%fﬁi:%dl Gnd® %quﬁﬂéé@ a.

G ven act that the ne y di scover di Sease clearl
clini cahesalrghavethasampeneamsgs ratcomymoniyatndensteod |qur350fd@rsimartoedlllbnltlwv
| i parum.caul d be as _the cau [ esent

H. do
et o toonhitie is Tavantds: belenge: Bintieth Havametens Ara mAkrials Sme or
anaer obbguwaﬂe@msrtﬂesé dadripbansdtehehR b UsBUSINNthe? 8?5}351% g %@sﬁ}aﬁeef hée

upper respiratory and of the reproductive tract oul try, rein
said baptaaenanrweetlele.l thetmelferrredomethmengdewpe@farwbsmmnaé$ Bee nowtdaésnsibednﬁu or

ool at cCPIGRER ritEier Rufumafe, ReafRaa ieth bY refendy flihe hubdse Sr

ki dney gastritm@end (obg@d)éuﬁg she cENeMesavedSrs, %G%Etlﬁfébﬁfg:e@@s F?é§bﬁé'a oh 'tﬁ’e

trehal osi and/or Mannhei ma haenol yti ca according t he 1 nventi on based
on the Ppeklicationswhich eright be Beed imaenmectipnswith the mesltnan nNoﬂmg)heomees fo WO

03/ 0373 P 2/ 4 .Cat al +, e .- t I n s .The
bact eri g% E %ﬁ%?baednﬁ' ?'gﬁ' (??stﬁa 'BV%&@%}:&S&[E& %@ft%éi lt% a[rﬁ %&tﬁ

descri be@clobure]ay\oimjlelofqinoaﬁnvemam This method is also exenplified in the
exanples. Inportant nethod to classify bacteria are DNA-DNA hybri di zati on,

REA (restriction enzyne analysis see e.g. J. Oinical Mcrobiol, 1993, 31:
831- 835 < hboLyRLNg b e I t t] o]
031 99BuRA e oR ReATbaSBHl TR Yoty oStk WP e Byl
chal} engeentots| whichvedduds peimeri irs layess wnait Ies$ ifeecplesiv ||e>b$mlérsf Ted dissaddre
exanpl es. Thus,  an ] orhanth nE)OdI ment, of the present invention are
Past eur WPP asq%ﬁhpggggn that had been vaccinated against the bacterium Haemophilus
paragallinarum (causative agent of avian Coryza), and Pasteurella multocida (causative
agent of fowl cholera). The symptoms of this new disease differ from the specific
symptoms of Coryza. Given the fact that the newly discovered disease clearly shows
» the clinical signs of a upper respiratory tract infection as described below, H.

paragallinarum could be ruled out as the causative agent.

The present invention relates in a first embodiment to Gram-negative, facultative
anaerobic, pleomorphic rod-shaped bacteria causing a novel disease of the upper
»s  respiratory and of the reproductive tract of poultry, wherein said bacteria are selected

from the group of Pasteurella trehalosi and/or Mannheimia haemolytica.

Said bacteria according to the invention may be isolated from infected trachea, palatine
cleft, ovary, liver, heart, kidney and gonads (broilers). They can be identified as
»  Pasteurella trehalosi and/or Mannheimia haemolytica according to the invention based

on the tests listed below :

. Beta haemolysis  +
Gram stain -
35 Oxidase +



and/ or Mannhei mi a haenol ytica, wherein said Pasteurella and/or Mannhei m a
are is beta((3)-haenolysis-positive, Gamnegative, oxidase-positive,

cat al ase-WwOIBW3MB&7 urease-negative, nitrate-positive and iPodaPez/nsgati ve.
Preferably, said Pasteurella trehal osi4and/ or Mannhei m a haenol yti ca
according to the invention are also MacConkey-positive. Even nore
preferred, s@sgBasteurell astrehal osi and/or Mannhei m a haenol ytica
according tofBgsd nvention are additionally G ucose-positive, 20

Sucr ose- posi fjjiyge Mann itol zpositive, Arabinose-negative,

Cel obi ose- ne?r?otd ye, Xyl ose- positive, Salicin-negative, Onithine-negative,
Escul i n-negati vé, al pha- Fucosi dase- negative, beta- Gl act osi dase-positive.
Most “pr are Pasteurella treha according to the invention,

wher ef n 1451 EAGHE GeRI 1oAY G PUSEA, 2 RioherLasardincaiadhe method described
Trenal ong ARGkt d Of)° A ¥nahdg issalkd SashMIE e Shahials AfRHY0

to the inhvention 25 are 'al so beta 3 ucosl dase-negative oOr -positive,
dependi metbed t toe classify peactéiia carembINARINA ehyleritiizaton)VBREAei(rdstridtisamehgyrea

A abi noddalySiseata e S dacheaLiREesRl s3Rbya1 B LRGbT ang Homtuninc. aid methods
Mannpei My baeipplivd iythacanssh 1@ fih@ SUlewAIMENbhaORia! Sealiftin 18 e of the

G ucosi dase negative.” 30 These characteristic properties of t%%cggcterl a
accor di peesedt inkentione At challengadeodeltthevalidatet Koch's uastuldtasgist also rexempliéiad i on
novel O\meheo%@k own bacterial poultry pathogens (D seases of Poultry,
Tenth E on, PPed by B.W Cal nek, lowa State University Press, |owa,

U.S. A T8EY) anWhpsiakt78mboBriétPeRtHd G8set Mvenbish Areeirisiafe gzt

of the present invention are Pasteurella trehal osi and/or Mannheim a
haenol yanéerateonaeiat baemelytica.ewhessin opidr Pastesselth poder Warmnheimi tazel
fromth r hi cken. tur duc goose,, dove, . pi geon and quail. s
The f nvgﬁ%(@gﬁﬁé%%’a@ép%s'w&reI @é%n%galﬁgeam ﬂé'gﬁ??'\%’,s'tifeﬁcul g%{@[l\;g%osmve,
anaer obuasePERNE PMifafeosbsithaP shd aRliSklfegatRbd P PSaigf Fl%? |

bei ng characteri zledpb l ?ﬁg&? b;!tct eria deposi tged at t%\égﬂgrpr@r’/i gaaﬁ ypeé‘gﬁr@ure
Col | ect {rehaloaTcayd/on obfanntwinvar saegoliisal acsodiing/htmstivws, inveéntRol 19re- 269,

Pra 300 apCRt Be bes Bk o RAERonbiel: Hageea. oSaRL g6 Sap s Tohniapberrive
No. PTAvBBABe(hiat fedgrablyties iagoeidirgtdthe MIeRER: are Mdmds»@élgi eIreRBRositived

ATCC No, PTA-3669 (internal designation BlIV-07990). The te of deposit
was Augaderose;posgiye, Maogitolposiive, frabinosednegativei eiobiosenegativess Xytose-

vent | BONEIE, SRRLARR | SR nctBu PO AR ol LAERA e

tabl e 3nedateampbta-Calaviesidase-positiver eliest epretomedli mpat Rfstéhel® aepBlosi

' nvent! é)c?coer‘éi%gﬁ%st%%uirnsgarl\t?or;[, r\ﬁf?éarlei?\msaid Pasteurella are also Arabinose-negative and

Trehalose-positive. Preferably also, said Pasteurella trehalosi according to the invention

s are also beta(B)-Glucosidase-negative or —positive, depending on the biotype. Also

most preferred are Mannheimia haemolytica according to the invention, wherein said

Mannheimia are furthermore Arabinose-negative and Trehalose-negative. Preferably

also, said Mannheimia haemolytica according to the invention are also beta-
Glucosidase negative. |

0 These characteristic properties of the bacteria according to the invention renders the

bacteria according to the invention novel over other known bacterial poultry pathogens

(Diseases of Poultry, Tenth Edition, Edited by B.W. Calnek, lowa State University

Press, lowa, U.S.A. 1997).



as deposited at the under accession nunber ATCC No. PTA-3668. These
bacteria are further exenplified in table 2 of exanple 1. Another nopst
pr ef er r edwerbosti3nent of the present invention are Mannhei ®Ca/EPAD11899
haenol ytica as deposited at the under aBcession nunber ATCC No. PTA-3669.
These bacteria are further exenplified in table 1 of exanple 1. The

resul t s ApbtHe? réfekic@mBhBedinHt of tike Brddent irvRaitie amd IFstdurath BendiosPad@dr3)
confirnmse the bacteria BlIV- 4895; ATCC No. PTA-3667 and BI V- AVI COR; ATCC

No. PTAMzgw#eimie hagroalytica ackerdingrito fhedryention) vhasein s@dspeuinglis selected

tho bachiah eigule8 sblcRAR ey’ R lest” o TR BEHEURRT |, Vhnnhel m a
(Mannhei mi a haenol ytica, which are Trehal ose negative and arabi nose

negative). The invention also relates to _microbiological culture conprising
bact er i dhgcdrvediting wovides t Be NoveknlyPen 0hs Glarcnegaiveabtaceltativee anaerabie, may

b d ' ' | : t 7C.
The. bacPRori Bl e HeBed ki sBl ndel SRRt bePBciRiRudne ity g
bact er i bacteniabde@sitatt dtrthe Araeriedry Type dCliltaeeDoliedioneraICOY 1083 Lhﬁ@ér@it*}al
growt h %8@%‘%&] medi a known to the skilled person Trypt ose Brot

S d!

e.g.
(TB), sasBY Bt ROBI0 Brad0f. A under the talowing depdsitpymbers:
03/ 037367 / ; InC _W’ i v, 0 be grown
on sheep bf%%%@%féﬁgﬁbggﬁgp bgg‘c or @tﬁ@%l@g@r@%ﬁ%@ 4p%éy5§1 cal and
chems cal rRadieds//atrehaltse ATGIC NoaPTAVEE6 S (interealldesigmation tB19-AVICORExanpl es

et aci METEIP i B HEUT g ATGGEAB 53 Ao o0 % KBISTUak SR B 7990
bet a- pr ‘?ﬁé%‘a?&BEB‘é’posit%é‘é gﬁghgpiy’%mbet a- et hyl enei m ne and for nal dehyde.

Preferably the bacteria according to the invention are inactivated with
f or mal déhyslea mdsd mBefepradsembbdimenieofutbe mreséntr imebadtidry dee Mastedreltaltrehalosi

BT TR M e cI M

i nvent i ithiePeREMPIific M BBI9ef ERAmbRAEL I vation of a Pasteurella trehal osi
and/ or Mannhei m a haenol ytica according to the invention conprising the

use of Aoetnrer dedsiduetarres embadinemcefrthearesantoinventkn ate Paatalirela trehakosi
accor di he inyention which are inactixated t hods di scl osed
supra a%% d%@"%‘?ﬁ%’e?t %&m %‘FeFﬂaeﬂ“@%ﬁ%rr@‘?ﬁﬁﬁa@‘&ﬁﬁmet&%%{@ are
ski | | edfupies eRembifieiftadice? of Bxamplepf esent invention. Therefore, another
i mportant aspect are inactivated asteurella trehal osi and/ or Mannhei m a

haenol yRnethepbiwshapreéensd aembersaenic ©br thengoreeent inventiony earei dhannheimian

met hod kool b8%eRbbite PREHR ARUY ad¥sdiohRFhbYPATEC No. PTA-3669. These
bacteria are further exemplified in table 1 of example 1.
The results of tests from sections A and B in the examples (Tables 1, 2 and 3) confirms
the bacteria BIV- 4895; ATCC No. PTA-3667 and BIV-AVICOR; ATCC No. PTA-3668
to belong to the family Pasteurellaceae (Pasteurella trehalosi, which are Trehalose

»s  positive and arabinose negative), while the bacteria BIV-07990; ATCC No. PTA-3669

belong to the family Mannheimia (Mannheimia haemolytica, which are Trehalose
negative and arabinose negative).

The invention also relates to microbiological culture comprising bacteria according to
»  the invention 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



Pasteurella trehal osi and/ or Mannhei m a haenol yti ca according to the
invention are selected fromthe group of Pasteurella trehal osi ATCC No.
PTA- 3667, wBasitoa1s6®l | a trehal osi ATCC No. PTA-3668 and/ or PRATRPOZI 1892
haenol yti ca ATCC No. PTA-3669. 25 Therefore, another inportant aspect are
|ive attenuated Pasteurella trehal osi and/or Mannhei mi a haenol ytica

obt ai nag%,ﬁiacﬁigggﬂgﬁiah% g?&i’@riér}nég%lﬁ be EFoWnebﬁbéﬁéegisliogg! é%aert igﬁ%%&é@ﬂaﬁted

Past eur osi and/or Mannhel m a haenvol ytica accordi

i nvent i ai¥° &rfor @dlheured from the 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. 30 PTA-3669. Said Pasteurella trehal osi and/or

Mannhei ny #dudepm)siddl Ghdaskshjian thdtRodd18f biablegit iir%ti@éﬁ‘o@taF@rRHa&vﬁctnhﬁe art.
mul ti pl e passages in appropriate culture nmedia or by any other nethod

known i rExamplas tof phys@al dectigatiercarekby retigion, K-rayacadistinre dyamsmanddiationod

her ei n S 1at the-P. rella.tr osi _and/.or,  Mannheim a ha lytica
accordi [%ﬁloh?h@r? ‘nven )l(%ﬁb%%e é‘f I f@&ﬁgﬁ'}%ufﬁﬁ%@lﬁl earereﬁ?tpb%{pp@ﬁar&%%,
cause clglinaeAdeltdes deta-efyiaiviniredass forrdgdstiyeed herein means, that the
Pasteurella trehal osi and/or S Mannhei m a haenol ytica according to the

invention are live bacteria with possible replication but will not cause

clinicalpdj Y, t I; t: t . i,0n f nt s
ot Pact CuPIREY e B8R AeSbidiD 1o AR SRR o rdck Rl Rin PhmnABRaE

met had Swprisinglyt tiee ase.ofSardaldeagdent 51 fingl cdritdperafirir@dYbls detexcarsit

sol ubilizatign of Pasteurella trehal gsi and/ or Mannhei m a haenvolytica

accor di Agetediadnadiyate therbastens aceprdiparethadivestiornown in the art.
Prefera i i PES i f.i i . caAai

Past eur 2[: I’?(Jg ’ fﬁ'ﬂ"ﬂ‘%@.ﬁb anglt %;Spk/gﬁn helmﬁlnégﬁiﬁéﬁg{éfttlb?;"%ﬁdocgﬁ??\%é)({t'c\)éﬁh@ of a
_ i nventi drastérefi@r tilehglosis and/orf annheirs/d rlepmeolycar acoondiay  tentheanevention

protei ns of Pasteurell rehal osi. and/or '5 Mannhei i a haenol ytica

e cor di FgMSISTRNE et (Bia HeRV e Gharinel SRaksiiPNgNIE OF%- | nvent i on i s any
i mmupogeni ¢ subunit of a said Pasteurella trehal osi and/or Mannheim a
haenol yti ca according to the invention, i.e. any polypeptide subset. 20
Thus, t [&aid haeterin@ecoading & thevinventiprewhishcanetinactivatediby teastetioods distioged of

mvent 1 ool By maRpeR iREN B fudnr B H AR o s st eison ace

ant i gen epfbdeRéd B thie S8Rt RYehfichN THgereUanotAbr PAstreatitelspact AR Aapayatdd CC
No. PTA-3667, Pasteurella trehal osi ATCC No. PTA- 3668 and/or Mannhel m a

haenol yfasteysaiztirabalopTaodeclangheinia hagmiytiasegbtamablepy aseethiodl according
bacteri I . saj rain rial, extracts er nbr ape
Fracti oﬁés,t%gaﬁ/gﬁhgﬁ égobss} fnd?é&'%gngﬁﬁ\&ﬁl I thendtty rﬁefqrgéfyprqﬁl}%i llqg_cﬁvated
Ant | geniRasteurella trehalosi and/or Mannheimia haemolytica according to the invention are
selected from the group of Pasteurella trehalosi ATCC No. PTA-3667, Pasteurella
trehalosi ATCC No. PTA-3668 and/or Mannheimia haemolytica ATCC No. PTA-3669.

s Therefore, another important aspect are live attenuated Pasteurella trehalosi and/or
Mannheimia haemolytica obtainable by a method known in the art. Preferably, said live
attenuated Pasteurella trehalosi and/or Mannheimia haemolytica according to the
invention are selected from the group of Pasteurella trehalosi ATCC No. PTA-3667,
Pasteurella trehalosi ATCC No. PTA-3668 and/or Mannheimia haemolytica ATCC No.

»  PTA-3669. Said Pasteurella trehalosi and/or Mannheimia haemolytica according to the
invention are attenuated by muitiple passages in appropriate culture media or by any
other method known in the art.



pol ypeptides or fragnments thereof may for exanple be obtained frompurified
bacterial proteins or by expression of the correspondi ng genetic materi al

in sone pwollanysbi c or eukaryotic expression system or byCorEpanosghem cal

synthesis. Said nethods are 30 known t@ the skilled person. The invention
further relates to live, and/or |live attenuated, and/or inactivated

Past eur ; S| hei a | vt ic j -h
Davent] Sacivel&n o SindeiscRiy RABE G {hd T RaBREASR Meidiod Gnalor
Past eur dfaranheairieal kestmalyticar addondingi o atheadmadntianc aaréokillesle withoait pessiblee.

The i nventli on fgrt her pr.avi -?Gﬁs a vaccine derived fromthe newy identified
bact eri A2PIFALONIQ £8UsHSUICaHgSRASE he i nvention further relates to a vacci ne

COMPOSI AtdhuafQTPAd Sidlrdido” herafd/mand, vV thdt! e8\PLSurdIRA! K8hdi08C -
Pasteurella trehal osi and/or Mnnhei m a haenolytica according to the

i nvent i darrwinia thaaotdidive atcarding Radheuineéhtion tareHaleobactenid/ with Mposdigieni a
haenol ytica. ,.10 The.ferm "vac?.i ne" .as understood herein is a vaccine for
veteri né‘?éj' L8N bUtill 9ot fpusg Rins@hfiSea8®st ances and i s adninistered for the
pur pose of inducing a specific and active or passive imunity against a

di seaseypr ovoked by said Pasteurella trehalosi and/or Mannheim a

haenol yiYieg @nothes impedaot aspect aietftaotiane or Feagneentedf Pastelralla dieharati and/or

Mannhei m | VL i to the | ti . fer, actjve i ni t
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organi sns. The inactivated Pasteurella trehal osi and/or Mannheim a

haenol yhregoddicarascarling ta the inMeaiian enbwnady ethdrmaethiodrigonin inghe d@rt.
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hydroxide, mneral or other oils or ancillTary nolecules added to
vacci nefraetiopsiErgments\are neulssdinambranet peoteinsp&f t Pastenellec ttrahalosiy asdion

addiltji o%@g@%p@@gﬂl%ggcﬁé g% té&?ﬁ\feingbﬁd to interferons, interleukins

or Qro rred enbodrnent, said vaccine conprises
i nacti vAt gllapment!r macordirgf ¢oatiey .ineentencigiearyf imhturioyedid isubunif 6f Sa tsai@

vacci ne_as def/ ned above, wherein one |inmunol ogically active conmponent is

a |ive Pastesgla frehaloshandir Maanseimvariaemelyica peedmsing te he Theentionmise. i ve

vacci negny; : cine conprising a particle capabl e of
divisioﬁ?%ﬁps®%PP@%§P%ﬁﬁ'30 Preferably al so, a vaccine according to the

i nvention conprises attenuated Pasteurella trehalosi and/or Mannhei m a
haeri?' yﬁ.hﬁg t%%cig\r/griwt%% Fe?attegecoifpavg%]ériltgQ:o%?aqni%g at least one antigen of Pasteurella
trehalosi and/or Mannheimia haemolytica according to the invention. Most preferably,

said fragments are containing at least one antigen of bacteria selected from the group

of Pasteurella trehalosi ATCC No. PTA-3667, Pasteurella trehalosi ATCC No. PTA-

3668 and/or Mannheimia haemolytica ATCC No. PTA-3669. Said fragment may

;s 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

s known to the skilled person.

The invention further relates to live, and/or live attenuated, and/or inactivated

Pasteurella trehalosi and/or Mannheimia haemolytica according to the invention and/or



pharmaceutically acceptable carrier or excipient. Said vaccine may al so be
adm ni stered as a conbi ned vaccine conprising two or nore strains of said
live, andworo3M@368/ 037367 PCT/ EP02/ 11899 9 live attenuat @dT/EPndise9

i nactivated Pasteurella trehal osi and/ o8 Mannhei m a haenol ytica according
to the invention and/or fractions of two or nore strains of said
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and/ or Maacihei mi a haenol ytica according to the invention and/or fractions
of said Pasteurella trehal osi and/or Mannhei m a haenol ytica in the vaccine
are selected fromthe group of Pasteurella trehal osi ATCC No. PTA-3667,
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No. PTA-3669. 10 Preferably also, a vaccine according to the invention
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and/ or Mannhei m a haenol ytica. 15 Furthernore, fractions of whole cells my

al so betrgbal@shgna/ne Masnbeuma haemaelgigen in the vaccine according to the
i nvention. Therefore, preferably a vaccine according to the invention
conprises fractions of Pasteurella trehal osi and/or Mannhei m a haenol yti ca

accoy di Thet terrmh&ataivenik aihdurstoadPhereires bt Vacdine fac verkinBhe usardoririsig
excipient. Said 20 vaccine may al so be adm ni stered as a conbi ned vaccinhe
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vacci nes conprising fragme conta

Past eur eht/r Marhridetraia leaeiholytibhrheelive or Ihacardnusted Factaurdilageh8losh&nd/or
i nventi F/EH Most, preferably, the invention relates to vaccines corTPri si ng
f r agnent/@npse(pia dieesmlyticehacaordiagdp tadnventiogconiar astivedmmunily that ewyrbeom
the gro IJ & Lt : - AT .
tr ot ol PSP rERRAEN Ga ettt ahttdlics Mainkt e HhitunbaSh T &r@ins and
PTA- 3669om8&timesf alag negainstegntigeminally ereldted eorghaistrey. i e deddtivatdonPaetdurblia
extracts, ter ane Fractions, bacterial exo- and/or endotoxins, and
ur {1 elehTBp Lo MATGeImE HAsaiRg aeeordor Babrenrentonsaadlor fiagtions obo
exanpl eshig pi&iRn8 tehaBsPaAd/br Sfhrmelfial lermbiPic] Bonmf pQéfsi@é‘Eﬁr%aﬁw.” of
the corresponding genetic material 1 n sone prokaryotic or eukaryoti'c
expr essAdditiopal emponenty torerhancehtbe icahusy rebpmise afaicdnstituboigscammonnown
to tzohe llselﬂ—:‘rlré)(‘l3 ?Io BS ra%?ur{/anygliﬁgle(.)gg’.?a Srz]inl?l%/ Efd%ii%é?%?ner%?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, a vaccine of the invention refers to a vaccine as defined above, wherein one
immunologically active component is a live Pasteurella trehalosi and/or Mannheimia
haemolytica. The term “live vaccine” refers to a vaccine comprising a particle capable of
division/multiplication.

50
Preferably also, a vaccine according to the invention comprises attenuated Pasteurella
trehalosi and/or Mannheimia haemolytica according to the invention and a
pharmaceutically acceptable carrier or excipient. Said vaccine may also be
administered as a combined vaccine comprising two or more strains of said live, and/or



Preferably, the vaccine according to the invention also conprises an
adjuvant. Therefore, the invention further relates to a vaccine

conposi tiwp 0aosgssting to the invention, further conprisi RGTEPE2/OI8INDI €
sui tabl e adjuvant (s) and/or excipient(€ and/or <carrier(s). Adjuvants as
used herein conprise substances that boost the i mune response of the
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trehal dbiannlaeWI@haﬂmmyfmarﬁ'éCﬁade?'[/Aﬁ@@Qaccord| ng to the invention and/or
fractions of said 20 Pasteurella trehal osi and/ qr Mannhei m a haenol yti ca
in the vaccine are selected fromthe group of Pasteurella trehal osi ATCC
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haem)l ytica ATCC No. PTA-3669. Preferably, the vaccine in the present
i nvent |l‘6¢héd©$vpral?%@f aMansheimiendaamolyica oaccardingactoerthe sieventiard andma he
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vacci neadramisterser asa cuntbifed aateine donrlsirg Mo samrétstr@ms(éf)sa@mcﬁu&/btﬁd
extracts, CQuter Menbrane Fractions, bacterial exo- and/or endotoxins, and

pur|f|e/aaStQH’(ﬂ”é|tf6§73/Qﬁﬂﬁﬂg@ﬁlMaW%@pb@Qf€§YG‘!f«‘afragrrents thereof may for
exanpl e be obtained 30 frompurified bacterial proteins or by expression of
t he "correspondi ng genetic material in some prokaryotic or eukaryotic

expr esfurthesprrirenfractiong of whole- cdliermanlalssy be haedsas tHearalevait amsursg nkmovvn
to the skilled person. WO 03/037367 PCT/ EP02/ 11899 11 Myst prefera %{1 t he
i nvent itB# VﬁGP'Dﬁ@CCPEQ'a@ & theyinyeptieni Theretamorieferahl Ya%tY@?“d”@n@CF@rdﬂﬂQa o the
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m croorgani sm panno eni c oultr said antigen I's |
f or m ofadcowding & thes uaneadonrandl m@harmad:eamcsally nseeptablenca:meobgem:@mt O8aid
fragments thereof e whol e bacterial cells or
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particular, the invention relates to vaccines comprising fragments which contain at least
one antigen of Pasteurella trehalosi and/or Mannheimia haemolytica according to the
invention. Most preferably, the invention relates to vaccines comprising fragments

s Which contain at least one antigen of bacteria selected from the group of Pasteurella
trehalosi ATCC No. PTA-3667, Pasteurella trehalosi ATCC No. PTA-3668 and/or
Mannheimia haemolytica ATCC No. PTA-3669. Said fragment may comprise whole
bacterial cells, bacterial extracts, Outer Membrane Fractions, bacterial exo- and/or
endotoxins, and purified proteins. Antigenic polypeptides or fragments thereof may for

o 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.



proteins. Antigenic polypeptides or fragnents thereof may for exaniple be
obtained frompurified bacterial proteins or by expression of the
correspormiDrg/ogmret i c material in some prokaryotic or eulPemgEPn2/€1899
expressi on system or by organo-chem call0synthesis. 10 Said nethods are
known to the skilled person. Most preferably, the invention further relates
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phar maceut 1 cal ositi'on conprisin or Tive attenuated,
and/ or skited pesoadrBatscembobied inted pressnt iméhtion Mannhei m a haenol yti ca
according to the invention and/or fractions of said Pasteurella trehal osi

and/ or Mannhein a haenol ytica. WO 03/037367 PCT/EP02/11899 12 The
| nve,ﬂt L Afof skéfé%ll;{}%@ V& a@f:on’d'irfgatttlb he AnVastic?H hidy BoipRiBal G ANH6RS

Mannhei ma " haenolytica-infected aninmal (e.g. the live bacteria as

descri bedtatie es)ulsiteérsngigrpao arlevegr.oup of poultry wherein said |ive,
attenuated, inactivated Pasteurella trehal osi and/or Mannheim a
haenol yti ca and/or fractions and/or fragnents thereof according to the s

i nvent i prefafabieasbl b Ii%éioéﬁd/oﬂﬁ\% adeRUHted eareflof atliate® Pdsteurad frehalodi
need thereof at a suitable doses as known to the skilled person and the

‘reduct i andier Mgnpheimia dwesalytiogy aserrdingata dbe dnventiane adissi fragtipnsr of said
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tract caused a Pasteurella trehal osi
PTA-3668 and/or Mannheimia haemolytica ATCC No. PTA-3669.

Preferably, the vaccine in the present invention comprises at least one antigen of

;s bacteria selected from the group of Pasteurella trehalosi ATCC No. PTA- 3667,
Pasteurella trehalosi ATCC No. PTA- 3668 and/or Mannheimia haemolytica ATCC No.
PTA- 3669. Said vaccine may comprise whole bacterial cells of said strain(s), bacterial
extracts, Outer Membrane Fractions, bacterial exo- and/or endotoxins, and purified
proteins. Antigenic polypeptides or fragments thereof may for example be obtained

o 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.



and/ or Mannhei mi a haenolytica (e.g. the live bacteria as described above)
conprising admnistration of an i munol ogically effective anount of a
vacci ne awomB@srig7’to the invention and the reduction of ®gmmPomsiseaused by
sai d Pasteurella trehalosi and/or '5 Ngnnheim a haenol ytica infection is
nmoni tored. Another inportant enbodinent is the use of an inactivated
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presence of Pastelrella trehal osi and/or Mannhei m a haenolytica accor

to t he fraeputified baderial proteins @r ydexpressiomwfitthe lternesperdiog genetlaghaterial | a
trehal osj _and/ or, Mannhei m haenolytica is.determ ned by an i ne, test.
An | muleSS0S PO R £ BaryPTC SRPIassInL /e G Pigeno aiamice] VapgeRt | o
t o Past gdidehkehddseltalkpdivnandheskivBameesdn.a haenol ytica. The generation of
nonocl onal anti bodies is known in the art (3, 4). WO 03/037367

PCT/ EPO2/ 11899 13 Immune tests include the nethods of detection known in
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bl ot _( : e P ABst er [ he
ur goseoaicigd MNURS gl SORsisfify S apreBGE OACAfs WS Relbidd Blfeask'e
by pol y¥irug,| lafeclieugeBursel Bideasphdiresi(disease Gunitiaro); eChivkers drfdentiaragent,
ot her s i.tabllﬁgcarrier and at the sanme.time .retain the relative positions
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bi nds t'o the protein or polypeptide under consi'deration. 'TheSe’me

det ect i Basteuealabmultcoids andt Becalver age skilled person to performthe

i nvention described herein. Literature references in which the skilled
persbn can find the above-nenti oned net hods and other detection nethods

are | i sheghatdcUtieNconifbditir"addentiflly ddhsists of one or more ingredients capable
of modifying physiological e.g. immunological functions of the organism it is
administered to, or of organisms living in or on the organism. The term includes, but is

not restricted to antibiotics or antiparasitics, as well as other constituents commonly

» used to achieve certain other objectives like, but not limited to, processing traits,
sterility, stability, feasibility to administer the composition via enteral or parenteral routes
such as oral, intranasal, intravenous, intramuscular, subcutaneous, intradermal or other
suitable route, tolerance after administration, controlled release properties. Thus, in
another important aspect of the invention the invention relates to a pharmaceutical

o composition comprising a live, and/or live attenuated, and/or inactivated Pasteurella
trehalosi and/or Mannheimia haemolytica according to the invention and/or fractions of

said Pasteurella trehalosi and/or Mannheimia haemolytica.
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Gent echni sche Met hoden, G Fischer Verlag, Stuttgart, New York, 1991). WO
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performng a method according fo the invention include containers such as

96- wel | lrp'eatl@@ and thiecresiuctior ofIsynudomsesausedokys saist Restesnelaatsebaloshand/oer s,
surface strate Su s nitrocellulose filter, washing
r eagént g’ Bﬁ’?p@ﬁ /ﬁ%”g%nglaﬁdgfqocmtﬁé%c? kit may al so contain reagents

whi ch may detect bound anti bodi es, such as for exanple |abelled secondary
anti bodi es, chronophores, enzymes (e.g. conjugated with antibodies) and
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96- vel | fragments or fractions of said Pasteurella trehalosi and/or Mannheimia haemolytica

according to the invention in the manufacture of a vaccine for the prophylaxis of

Pasteurella trehalosi and/or Mannheimia haemolytica infections.

»s  The invention also relates to a method of diagnosis of a disease caused by comprising
the steps of obtaining a sample from poultry, wherein said sample is selected from the
group of blood, serum, plasma, tissue scrapings, washings, swabs, tissue, analysing
said sample for the presence of Pasteurella trehalosi and/or Mannheimia haemolytica
according to the invention.

30
In a preferred embodiment the presence of Pasteurella trehalosi and/or Mannheimia
haemolytica is determined by an immune test. An immune test uses monoclonal
antibodies or polyclonal antisera specific to Pasteurella trehalosi and/or Mannheimia

haemolytica. The generation of monoclonal antibodies is known in the art (3, 4).



plates or mcrotitre plates, other suitable containers, surfaces and
substrates, nenbranes such as nitrocellulose filters, washing reagents and
reacti on WofiB@ss6{whi ch 20 may vary in pH and nmagnesi um c®QTHEPIL/E8PDNS) ,
sterile water, mneral oil, BSA (boving3 serumal bumn), MC 2, (NH4)2SO4,
DVSO (di met hyl sul phoxi de), nercaptoethanol, nucleotides (dNTPs), enzynes

such aSmIr%ﬂng,\gé&g‘?ﬁ&&@e T mleRYGIS6r datBERGH b@%ﬁﬁ% fHilart sBen'AAANBNA 1Al ekt

t he DNA Speci ast eur el al osi and/or Mannhel m a
haenol y(ertz@me@linl@drimlﬁm -soeené pesay)iar the soaalad sandwidhaELISthtesdsdotdtatsor

25 Mannh h | yt trol PC- ,

Rase EENAPIPoTSEORIBURBLEKAGIAT R BT asery D aR DR g P RORY des
d 15

o about Pt 58 TRt I Ao Sttt HIEYSIUC aBAUASNGH RIS LA pldte ookt

t he nucplaite @gltﬂlrmequetas’es)WAAnotharslmmun@Itea‘brlﬂ dhe StODC%{leldaW@sjem Iodot (also

the oki FRQEN g L rapamandr piete i RS ot RE)- P Purmds bp SPRSH O
preferagjyy [org ttPa%&f@@"f’ﬁrBféﬁﬁ’é osy bsﬁype&m Oééba%ted' by 1989acriyfinsigy! el

Cl oni ng: A Laboratory Manual pring Harbor Laboratory Press,
Col d Spienctrgpmanebzsrontmamrvr@mlhdwe Bléert @ramhessu@aide G@é@ﬁé’rﬁnd-ﬁtihe same time

Gent echni,sche Met hoden G Fi )

03/ 03731 BCHIERYEING RRsitions ?ﬁé“%#ﬁ%% Eé%%gs "Iéseroyggy{% LT g‘gelge'

i 11 ust r gfeetrbpRoresRS G WRERITH b, iskén iﬁmt;aaemewna rawdammty \bmchcsp%tlmemy as
limting the scope of the invention disclosed herein. npl e Fiel d

di seasebingspethirsprotein Qrappewtide F’&@@"eﬁ@%‘-’r'ﬁﬁraﬁlpéha—h%? rﬁﬂﬂ‘o%rﬁfh@tﬁpﬂpn
haerol yéérg%e e<a b tﬁ@'avataggatsﬁ@cgg%ndm éfsrm&ﬁ&%elnﬁxﬁr&es%hgéa HefeinM | d

upper ita tory reproductive
Age: 22LM@:@K&e0éfeaeme%gﬁ wﬁcM/H&i(skmm pérwnmmtmmmemmhed aletbods

A L RN IR TR R T s o
UQ/“;; g;pggg@ﬁqg%nb%gﬁg@ggéeg;gzewefahﬁﬁﬂe%?rzi&mr SRR RisHers! Asghddhi on
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: Laboratory Techniques in Biochemistry and
Molecular Biolbgy, Elsevier Science Publishers, Amsterdam, The Netherlands (1985).
20
In another, most particular embodiment, the sample as disclosed supra is incubated
with antibodies which are specific to Pasteurella trehalosi and/or Mannheimia

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

» In a particularly preferred embodiment of the method according to the invention, the
presence of Pasteurella trehalosi and/or Mannheimia haemolytica in a sample as
disclosed supra is determined by molecular biology methods. Molecular biology
methods as used herein means detection methods which include, for example,
polymerase chain reaction (PCR), reverse transcriptase polymerase chain reaction

»  (RT-PCR) or may be Northern 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). |



15 Gross Lesions Ovarian atrophy w th haenorrhages Haenorrhages in gonads
and regression Ovarian follicles deforned Upper part of trachea with

haenor r hayevs3/oEsbarged |iver Enlarged |iver w th haenorrhagegprot/nfshanmat i on
of kidneys Airsacculitis Haenorrhages g abdom nal fat Enlarged spleen with
haenorrhages Haenorrhages in thoracic cavity Haenorrhages in nuscle
Haenorrhages in oviduct Haenorrhages in the heart and hydropericardi um
Haenor rhages of coronary fat Haenorrhages in the thoracic cavity Three
strai nsTieé iaventioal alsy frclatieSraniagrgatic test kiacambomimg/eoatheam@rhtmn which is

pl eonor phi ¢ rod- shaﬁed bacteria, were deposit at tgoe Aner i ca

Type
e Lhaseeegsren hact contains £l e Gerseacry SiITelts: bt drinaire Basigurele 10
- 2209, 03/ 037367 PCT/ EP0O2/ 11899 16 ATCC No.
il MGy FIERAAL IS HaBRT

PTA - ast eur e Ia trehal osi; ATCC No. PTA-3668 for
Bl V- AVI AdRadiecstieutest klaxsi aetudieotion ahdll ATE€CoNponeTts fmﬁt%rfybmg Buvaomegind of

Mannh h I he.d t f..d t b 2
deBSS?'t%“aSaa%ggiacr @o?ﬁgwaea ey SPR SEpEsaReh Seetiavelis N ofethsts

using &g a %’éth@&%bb&rdﬁ?% bqh@awo\ﬁqha@ae conidlférs éNth' AN
and W1 ki ns, 428 East reston Street altinore, USA.) TABLE |

Mannhei %-wemaeia’tﬂsyon oucrotiee \platee7m tuBesit gther §)ntawl¢c®ntbmel=§r/s:~8mes and

Ma h Sh Bl ood Al f h
Yange. (SR oo Bengs e &R e B Biet S Fendetth Akpiferd A *
snDof h GiBgnEstRARSt kif Frdieamb ohtain réh§sms vaitie nmy@a@bp%u@ aRtipediat) ¥gch
non-notil e, pleonorphic rods, often exhibit bipolar staining. 20

 Bi ochengsaforarrxammter labelied sssondary /antibsdiqREACTTapiTNEsasenaymest (3.8se +
conjugated with antibodies) and the substrates thereof or other substances which are

capable of binding antibodies.
The invention further relates to a diagnostic test kit according to the invention which is
15 characterized in that it contains all the necessary elements for carrying out a PCR or
RT-PCR to detect Pasteurella trehalosi- and/or Mannheimia haemolytica-specific DNA
or RNA. Said kit may contain, but is not limited to in addition to test tubes or 96-well
plates or microtitre plates, other suitable containers, surfaces and substrates,
membranes such as nitrocellulose filters, washing reagents and reaction buffers (which
»  may vary in pH and magnesium concentrations), sterile water, mineral oil, BSA (bovine
serum albumin), MgClz, (NH4)2.SO4, DMSO (dimethylsulphoxide), mercaptoethanol,
nucleotides (ANTPs), enzymes such as Tag-polymerase and reverse transcriptase and,
as the DNA matrix, the DNA or cDNA specific for Pasteurella trehalosi and/or
Mannheimia haemolytica, oligonucleotides specific for a Pasteurella trehalosi and/or
»s  Mannheimia haemolytica DNA or RNA, control template, DEPC-water, DNAse, RNAse
and further compounds known to the skilled artisan. Oligonucleotides according to the
invention are short nucleic acid molecules from about 15 to about 100 nucleotides long,
which bind under stringent conditions to the nucleic acid sequence which is
complementary to a Pasteurella trehalosi and/or Mannheimia haemolytica protein. By
s stringent conditions the skilled person means conditions which select for more than
85%, preferably more than 90% homology (cf. Sambrook et al. (1989) Molecular
Cloning: A Laboratory Manual, 2™ 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).



Indole - ducose + Sucrose + McConkey + Urease - Nitrate + Section B
Mal tose + Mannitol + Arabinose - Cel obiose - Sorbitol + Xilose +

Tr eahal osw0-038313sTi n WD 03/ 037367 PCT/ EP02/ 11899 17 O nipCiiEPe2/1188scul i ne
- 3 Gucosidase - a - Fucosidase - 3 GyYmctosidase + s TABLE 2 Pasteurella
trehal osi BI V-AVI COR (Biotype 2); ATCC No. PTA-3668 Macroscopi c norphol ogy
10 Col oni es grown on Sheep Bl ood Agar for 24 hours, range from1l.0 to 1.5
mmin diameter, bright translucent, |ow convex, snoboth and creany, R

henol ysirhie fodbWines6xthple8sae® ke dyrtisraillusteatat theepreseminvehiiore, butl thensyrai c
rods, often exhibit bipolar staining. 1S Biochem cal and other tests

Sect i onshogldsot egonstned Gsilimitag the serrg akbesinventipn disclospd bergin.+
s Example 1

Field disease outbreaks associated with Pasteurella trehalosi and Mannheimia

haemolytica

o Clinical signs

From field observations

Layers Broilers
Mild upper respiratory / reproductive Severe upper respiratory / reproductive
Age : 22 weeks of age Age : 7 weeks
Nasal discharge Sneezing with rales
Swollen areas around the eye Swollen head
Low feed consumption Low feed consumption
Whitish diarrhea Depression
Decreased egg production Non uniform growth
Low mortality Ruffled feathers
Comb displaced Prostration
Cyanosis of comb Mortality 8%
Gross Lesions )
Ovarian atrophy with haemorrhages Haemorrhages in gonads
and regression
Ovarian follicles deformed Upper part of trachea with haemorrhages
Enlarged liver Enlarged liver with haemorrhages
Inflammation of kidneys Airsacculitis :
Haemorrhages in abdominal fat Enlarged spleen with haemorrhages
Haemorrhages in thoracic cavity Haemorrhages in muscle
Haemorrhages in oviduct Haemorrhages in the heart and
hydropericardium
Haemorrhages of coronary fat Haemorrhages in the thoracic cavity

Three strains of a novel type of Gram-negative, facultative anaerobic, pleomorphic rod-
shaped bacteria, were deposited at the American Type Culture Collection (ATCC),
1081, University Boulevard, Manassas, VA 20110 — 2209, USA, under deposit number



Sucrose + MacConkey + Urease Nitrate + Section B Maltose + Mannitol +
Ar abi nose - Cel obiose - Sorbitol + Xylose + Trehalose + Salicin -

O nithi newo B®61867Tn 13 G ucosidase + a " 80% are positi veCTEPI2/FI899si dase
13 CGal act osi dase + WD 03/ 037367 PCT/ EPO& 11899 18 TABLE 3 s Pasteurella
trehalosi : BIV - 4895 (Biotype 4); ATCC No. PTA-3667 Macroscoptc

nmor phol og i gr € I rfar ) , 1.0
To 1.5 mTee BB, PR 3687 M BT PBe8) PRRelih il R TG G N SEPE
dry, R BVAVYIOGR Rhdb@ehscoghalosbr phdl oFCCr anpneBAALIBES  fapn-BIwtd 1990,

pl eonor phic rods, often exhibit bi %gl ar staining. Biochem cal and ot her
tests 1HaheinR haemayticgEadre lte ekAeRRu! beingAugustd2+200hdol e - G ucose +

Sucrose + -MacConkey + Urease -

s The deposited bacteria were typed according to standard determination methods, using
Bergey's Manual of Systematic Bacteriology Volume | (1984. Williams and Wilkins, 428
East Preston Street. Baltimore, USA.)

TABLE 1

10

Mannheimia haemolytica : BIV - 07990 (Biotype 1); ATCC No. PTA-3669

Macroscopic morphology
15 Colonies grown on Sheep Blood Agar for 24 hours, range from 1.0 to 1.5 mm in
diameter, bright translucent, low convex, smooth and creamy, B hemolysis.

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

20

Biochemical and other tests

Section A
TEST REACTION
Oxidase +
Catalase +
Indole -
Glucose +
Sucrose +
MacConkey +
Urease -
Nitrate +
Section B
Maltose +
Mannitol +
Arabinose -
Celobiose -
Sorbitol +
Xilose +
Treahalose -
Salicin -




Nitrate + Section B Ml tose -
+ X lose + Trehal ose +
a -

Manni tol +
O nithine -
Fucoswoas®3z3613 Gal act osi dase + 20 The results of tesPsTiRPOMBeTti on A

Salicin -

Ar abi nose -
Esculin -

Cel obi ose - Sorbitol
13 d ucosi dase -

and B (Tables 1, 2 and 3) confirns theqlacteria BI V- 4895; ATCC No.

PTA- 3667 and BI V- AVI COR; ATCC No PTA- 3668 belong to the
( Pastrer

Past eur el | aceae,
ar abi nose negative),

= 0;

Q_"10 f 4
~J T QA

bel ong to the WO 03/ 033
m@ms@%enem

haenol yti ca, which ar

famly
Tr ehal ose positive and
ATCC No. PTA- 3669

i |y Mannhei mia (Mannheim a
arjabi nose negative).

| dentification of the

muléad:osrdzasegent

5 Bacteria

i nfected trachea, pal a

33 Galaetdfidase0V3

iry,

(broilers).

They were identified as Pasteurella tr ehal osi

| i+ver, hleart,

were isolated form

ki dney and gonads
and Mannhei m a

haenol yti ca based on the tests listed below: 10 Beta haenoyysis + G am
stain - xidase + Catalase + Mac Conkey + |S Urease Nitrate + |Indole
No isolations of virus or any other bacteria were nmade. 20
5 TABLE 2
Pasteurella trehalosi BIV-AVICOR (Biotype 2); ATCC No. PTA-3668
Macroscopic morphology
10 Colonies grown on Sheep Blood Agar for 24 hours, range from 1.0 to 1.5 mm in

diameter, bright translucent, low convex, smooth and creamy, p hemolysis.

Microscopic

morphology

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

Biochemical
Section A

and other tests

TEST

REACTION

Oxidase

+

Catalase

+

Indole

Glucose

Sucrose

MacConkey

+|+[+]

Urease

Nitrate

+

Section B

Maltose

Mannitol

Arabinose

Celobiose

Sorbitol

Xylose

Trehalose

+i+|+ |

Salicin

Ornithine

Esculin

B Glucosidase

o - Fucosidase

B Galactosidase

* 80% are positive



Bi otyping: Bacterial isolates were purified and biotyped according to the
nmet hod descri bed by Jaworski et al.(1). Three different biotypes (4, 2, 1)
wer e i derwofosesl3éBriefly, fromthe purified isolates, a siPegIEPOZOISONY was

i nocul ated into tubes containing 3 23181 of Tryptose Broth and i ncubated
at 37C for 8 hours. A loop of inoculum (20 pl) from the tube was then
transferred into another tube containing 3 m of 1%sugar to be tested and
i ncubated for 7 %@t 37C before results were recorded Chal |l enge Mdel:
30 Fol I owi ng pu;r ion of the bacteria, isolates were grown in tryptose
medi a t o obtai-n—large—guantities—of—pure—pat hogens. In order to validate

Koch postul ates, 3 different roups._(2Q birds_ per _group f ecific
pat hogen f reBaQtSPW"%M%‘I@é‘?ﬁ@ﬁ%@eﬂggéKB!ﬁ!Pe\ﬁ@r@Tpﬁf et é‘&&ﬁﬁs@ each
biotype (0.2 ml / bird; 3x108 CFU/ m) by intravenous route. The birds
wer e obser vearosyopio mdrpghygkodyor norbidity and nortality. At the end of

t he WO 03/037367. PCT/ EP02/ 11899 _20 .,3rd da |1 birds re cr,ificed
post - mor t em FRONRSITOBERY 9&19@'896%9%2%%?%&”'(3# fange fﬁﬁ@ b@ﬁ%&sé MR
col | ected fof; i At i Past - esk } Lrd were
al so recor de@?@iﬂéghgb{sﬁ%’ﬁl%ﬁg’l lgg{%cﬁ??kpé%rgte@gﬁ ?ﬁ{j Hﬂg%ﬁ@g%% spl aced
Losion BI V- 4808 B U it bor BI- 07990 (Bl ot ype 4) (B ot yoo. 21 Bi ot
esi on - - Avi cor Bl V- (Bioty Bi e 2). (Biotype
1) Heart ed@ﬁ%m"f@gﬂ;'yewo%@@“'%P'?@E\Otrpmgéﬂ‘g‘?'rE&é{%?x@g't&ia’dﬁar 5%26\"'6}39-
Haenorrhages in coronary fat 90 %37 %50 % Pericarditis 73 %46 % 30 %

Haenorrhages in thoracic --- 19% 40 % cavity Haenorrhages in ovary 64 % 9%
20 % I nflangnation of Ki nq%s ?4 % 46 % 60 % Haenorrhages in kidneys 55 %
entest

46 % 20 % I%‘t%éﬁiclame $ 73 %--- haenorrhages Airsacculitis 64 %
a7 Section A 0 9 0
TEST REACTION

Oxidase +
Catalase
Indole
Glucose
Sucrose
MacConkey
Urease -
Nitrate

+

+l+ [+

+

Section B

Maltose -
Mannitol
Arabinose -
Celobiose -
Sorbitol +
Xylose +
Trehalose +
Salicin -
Ornithine -
Esculin -
B Glucosidase -
a - Fucosidase -
B Galactosidase +

»  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



Haenorrhages in nuscle --- 37 %--- Mrtality 46% 19% --- EXAMPLE Il G owth
of the bacteria according to the invention, preparation of the vaccine and
, S vacci nanios367 SPF birds. Strains were grown on Trypt oPETHIPO2/SHIB) .
Harvest was done at |ogarithm c growthi9phase around 6-8 hours

post-inocul ati on depending on the strain. Plate count was mnade in sheep

bl ood o f i io f } AN HhBidPeardn Trckht ) S
20 det qo e e g e R oLl T, e
addi ng arbbmosedegatieet o a final concentration of 0.2% Follow ng a
sterility check of this suspension, a mnimal titer of 108 CFU m was
added to the final vaccine. W 03/037367 PCT/EP02/11899 21 The vacci ne was
preparqgghb{ﬁd’gtié.h%tﬁ@@a[ﬁwi\/@té’%ﬂfﬁ (BI V-4895, ATCC No. PTA-3667 and

Bl V- AVI : ) - and oil -adjuvant (a water-in-oil enulsion
on & heBactsiia vedredsolatest fdrmoinfetied Hrachear ipglaiinesdedtopvarny, diges, gash kidneya

m ni mal _cpncentratiqgn f 1070 . LSt ral ¢l fl :
(sPF) HERBnedererolais: raredvate igemtited 35 cr ey BB o Biinty Alueifia
0.5 M plerhbptidnpaddtton Whes st psteglneidvat f way down the neck. 10 EXAMPLE |11
Preparation of challenge strains and chall enge of vacci nated and control
groups. Bacterial strains BlIV-4895, ATCC No. PTA-3667 and BI V- AVI COR, ATCC
No. PTA - ,s 3668, were grown on sheep blood agar for 24 hrs. at 37C. The
cells were harvested in Tryptose Broth (TB) until a suspension with an
Optical Dendty Hendblisigas +obt ai ned, using a spectrophotoneter at

wavel ength of 540 nm For challenge, preparations were nmade that contain
the fol lowi fgramust®® of cefls in the final challenge-volume : 20 3 x 109
CFUmM BIV - ﬁ%{g%? ATCC No. PTA-3668 1.45 x 1010 CFU m BI V-4895; ATCC
No. PTA-3667O weeks of age, 20 vaccinated and 20 non-vacci nated birds
were chal | er@sdldsy | ntravenous route of 0.2 ml of the inoculum (at |east
1080 CFU/ bird). Birds were 25 observed for 3 days for norbidity and
mortality. AMeeConke¥e dayd of observation all the remaining birds were
sacr”i ficed %”r%a -isolation of the bacteria fromliver and gonads were
made from each bird. Post-nortem | esions of birds that died were al so
recorded. WDi0ated37367 PCTAEPO2/ 11899 22 RESULTS G oup of birds Chall enge

Mortality + Protection
y Indole -

No isolations of virus or any other bacteria were made.

Biotyping:

Bacterial isolates were purified and biotyped according to the method described by

Jaworski et al.(1). Three different biotypes (4, 2, 1) were identified.

Briefly, from the purified isolates, a single colony was inoculated into tubes containing 3
»  mi of Tryptose Broth and incubated at 37°C for 8 hours. A loop of inoculum (20 ul) from

the tube was then transferred into another tube containing 3 mil of 1% sugar to be

tested and incubated for 7 days at 37°C before results were recorded

Challenge Model:

»  Following purification of the bacteria, isolates were grown in tryptose media to obtain
large quantities of pure pathogens. In order to validate Koch postulates, 3 different
groups (20 birds per group) of specific pathogen free (SPF) chicken 13 weeks of age
were infected with each biotype (0.2 ml / bird; 3x10® CFU / ml) by intravenous route.
The birds were observed daily for 3 days for morbidity and mortality. At the end of the



i nocul um Rei sol ation % Control

No. PTA- 3667 77 23 Control

Negative NA O VA Control
Positi ve ATCC No. PTA-3668 54 46 Vacci nated ATCC

Positive ATCC

No. PTA- 368® 03/030367 Vacci nat ed ATCC No. PTA-3668 5 95 EXAMPCE/EHPY2/Gsomt h of
the bacteria according to the inventiogp preparation of the vaccine and

vacci nati on of SPF bi rds.

Har vest g aﬂoéﬂl‘lebﬁ&

post-lno tion dep I'ng on

rééé?ﬁ‘cgg,gb

strain.

¥t MortBhARS
Pl a

Strains were grown on Tryptose Broth (TB).

iHLWED a8 éH?PB?q“;\ samﬁl

te count was

s%eep

bl ood afizer &nd gbnadsa)twem cdllectenyfof oe-fHalafiamiRost-prortem llédionsof Bick thdt dievhs

det er m ned u5| ng

f or mal dWR{RIBISPSEE0 rp,e al
of this suspension, a nninal
vacci ne.
ATCGCs NoReBRtliks 3667;
PTA- 3669) and oil -
m neral oil

dilutions of the harvest.
concentration of 0.2%

titer

Bl V- AVI COR, ATCC No. PTA -
adj uvant (a water-in-oil
with a ratio of 60%oil /

Cells were killed by addi ng
Follow ng a sterility check
of 108 CFU mM was added to the final
, S The vaccine was prepared by m xing the three strains (Bl V-4895,
3668 and BI V-07990, ATCC No.

enul sion on the basis of a

40% water) to a m ni mal

concent EakicANsighs:1 Prosrdtck! Etaﬁ%rfé/sm DistacaRieebinbC Riﬁﬂéh)gé’élhéfse@)(a?vl%@s at

chi cken"were vaccl nated at 2,

9 weeks of age by
of the thectip oftheudsm.aneous! y haI fvvay down t he neck.

i njection of O.
EXAMPLE V Prepar atl on

of chal|enge strains and chall enge of vacci nated and control groups. 23
Bact eri -ai ns Bl V-4895, ATCC No. PTA-3667; BIV-AVICOR, ATCC No. PTA -
3668, and BI V-07990, ATCC No. PTA-3669, were grown on sheep bl ood agar for
24 hrs[ at 37C. cel'Ts Were d Al Vissr Bl _ until a
suspension with Iéelélsgptl cal Dens;gll)z;ggb%\ BW glﬂe BIV-07550
spect r pphototreter—at—wavetength ° A-p3/ Jo:ou, PC 23 nm
| enaa nrenar ations—wete—made—that+-econtatn—t-he-f-oll-owina—ni

Ece){l ghﬂ egﬂﬁvenféhar chal | enge-yol ||;?B /° Ru:% ;U1lﬂ UL m RI \/g A\/IE‘; m;)e,rA\TcéfC
No. PTAHeeBaesarrtmges109 CFu/ m  BI9P-%895; | ATCC to. PTAF36670%0 x]1010
CFU ni | Begrord@ages AT Qrdnary fatA1 366904k 13 \weeks3dfb age, | 20 §@8ki nafed and
20 nonf Paficardaised birds were chal | é3g%d by| int4@9%nous|rous@%f 0[/2 nml of
the i npodbmdrtageteas 18RPa&GEU Dird).. Birfs wergy, 40 %

cavity

Haemorrhages in ovary 64 % 9% 20 %

Inflammation of kidneys 64 % 46 % 60 %

Haemorrhages in kidneys 55 % 46 % 20 %

Enlarged liver with - 73 % --

haemorrhages

Airsacculitis 64 % — ---

Haemorrhages in muscle -—- 37 % —

Mortality 46 % 19 % ---

EXAMPLE li

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

vaccination of SPF birds.

Strains were grown on Tryptose Broth (TB). Harvest was done at logarithmic growth

phase around 6-8 hours post-inoculation depending on the strain. Plate count was

made in sheep blood agar for titration. Colony forming units per mililiter (CFU/ml) was

20

formaldehyde to a final concentration of 0.2%.

determined using 1:10 dilutions of the harvest.

suspension, a minimal titer of 10® CFU/ml was added to the final vaccine.

Cells were kiled by adding

Following a sterility check of this



10 observed for 3 days for norbidity and nortality. After three days of
observation all the remaining birds were sacrificed and re-isolation of the
bact eri a Womai0bi3¢2r and gonads were made from each bird. PRPOSPOIDISPEM

| esions of birds that died were also reqorded. RESULTS G oup of Birds

Chal | enge Mortality + Protection |noculum Reisolation (% Control

Negative NVA O NN A Vacci nated Control Negative Non- VA 0O VA vacci nated
Vacci nated ATCC No. PTA- 27.3 72.7 3669 Vaccinated ATCC No. PTA- 20.9 79.1
3668 Vaheivaatind WASErdiare® by mbéng tI83two sk@és BINt4895, FOECCi Ne. RTAS3 68V

PTA- 53.3 46.7 66 trol Sit] ATCC .No, PTA- 53.3 46.7,3668 . Control
Posi ti v@n@%émaﬁ% A-g&%s&QSP%g‘ 3%‘)@%@) dQli-adigyantda waler-pl EMHRIRL S er a
were pr WA AR BELT S i Wi i e t I i ng
o tho. BSHHEs bflafiABrari i a ARy 8F Bqsioq] PAOT AR PRES rihfhalRBncoRf AR
agar s ovef W0'frEFUtstraim/tmar vest ed in saline containing 20 0.3%fornalin. The

cells were washed once and adjusted to 10%transmttance at 575 nmfor
injection. The injections were by IV route according to the follow ng

schedul 8pooHOAMARF36d. PSPEFRARKEAIMe RbohafedThr 4. 9and Puedd of hgd b 0

at 4 day intervals and all rabbits were bled 4 days after the fina

i nj ect i mjectivhefyp erlioftheeacoine syubeidanegustyl halbway Hewn thpesicki ci ty using the
3 biotype strains and 5 were reacted with honol ogous and het er ol ogous
rabbit antiserum (2 fold dilutions) by rapid plate agglutination.

Ant i ser gRAMPEERSI bi otype was diluted until the end point was reached to
determ ne the highest dilution that was positive.

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 humber of cells in the final challenge-volume :

» 3x10° CFU/ml BIV — AVICOR:; ATCC No. PTA-3668
1.45 x 10" CFU/mI BIV-4895: ATCC No. PTA-3667

At 13 weeks of age, 20 vaccinated and 20 non-vaccinated birds were challenged by
intravenous route of 0.2 ml of the inoculum (at least 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.



70 Dilution (log2) 15 Anti en Biot e 1 Antiserum1 2 3 456 7 8 9 10 11

1 +++++++++++ 2- - - - - - - -4 - - - - -

D|Iut|on\(vbolgﬁﬂ)736mt| en BIot e4Ant|serum1234567$C9m’02/m;991- - -
2 - - - -224 + ++ + 4+ ++++++ 20

D|Iut|on(I092) Ant| en Blote2Ant|serum12345678910 11 1 - -
-2+ +++++++++4+ 4- - - - - - - - - - - 25 The

b| otypel:(%%gm I ¢ hyperimmune sera was then used as positive control in
mhcro pl ate serum aggl ut| nation test. EXAMPLE VI 30 Preparation of

chal | e ST 2 0 IoT=Y vaccl Napks g £ontro O
03/0373 T % 11899 %" ét:)erlal strﬂ é‘ 6(4895 E’?’EC)IEG&&& PTA- 3667,
Bl V- ALCOR_ ATCC No— PTA inacuiu 7--- 5 669 er e
grown deorirddyedatived agar fbVA24 hrs at  37C0The cell's wer EV arvested in
Tr ypt oszorBradtHos{tive) uATOC BostiEAe®S7on with arf’s Optical Den®3ty of 2.0 was
obt ai ne@ontrsl iRwgitaves peATCEHNot BHB3668at wavel eddt h of 540 nm46For

chal | enggccinategar at i oaAT 0@ Ne. PEASEFat cont ai n0t he fol | owi ng18@nber of
cells vacdidgedi nal chgideNesPTAI3S®S 1.5 x 1019 CFU/nml BIV - 98V1 COR;, ATCC
No. PTA3608 10 I. 7 X 1010 CFO M Bl V-24895, AICC No. PIA-3667 I.6 x 1010
CFU m BIV-07990; ATCC No. PTA-3669 At 13 weeks of age, 20 vaccinated and
20 non-EXAMPLE A birds were chal l enged by

5

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

vaccination of SPF birds.

Strains were grown on Tryptose Broth (TB). Harvest was done at logarithmic growth

phase around 6-8 hours post-inoculation depending on the strain. Plate count was
» made in sheep blood agar for titration. Colony forming units per mililiter (CFU/mI) was

determined using 1:10 dilutions of the harvest. Cells were killed by adding

formaldehyde to a final concentration of 0.2%. Following a sterility check of this

suspension, a minimal titer of 108 CFU/ml was added to the final vaccine.

s The vaccine was prepared by mixing the three strains (BIV-4895, ATCC No. PTA-3667,
BIV-AVICOR, ATCC No. PTA - 3668 and BIV-07990, ATCC No. PTA-3669) and oil-
adjuvant (a water-in-oil emulsion on the basis of a mineral oil with a ratio of 60% oil /

40% water) to a minimal concentration of 10"% CFU/strain/m.

»  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.

2
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



I ntravenous route of 0.2 m of the inoculum (at |east 1080 CFU bird). Birds
were ,s observed for 3 days for norbidity and nortality. After three days
of obser waDIoan3@bT the renmaining birds were sacrificed, p@st/RPOZIBM | esions
were recorded and re-isolation of the2pacteria fromliver, heart and
gonads were nmade from each bird. RESULTS 20 Table 1. Evaluation on the

ef f ect ' S A t |

Chal | enrgé Kﬁf&a%‘%{]ggbﬁ%lpgtbe@ oﬁéﬁ%m?ﬁ‘gg& & ngée]l soéf g‘?%’vﬁ F\Eﬁb%f’ Oﬁggﬂjﬁi ve
non- NtAelinal Bhallengeewiurated Contr ol P03|t|ve BIV - 4895 70 30 Control
Positive BIV - AVICOR 80 20 Control Positive BIV - 07990 88.8 11.2

Vacci nated BI'V - 4895 10 90 Vaccinated BIV - AVICOR 10 90 Vaccinated BIV
- 079903 35, 59 ¥R\()5 OROAREDFERLENOPTRAGHED! e 2. Eval uation on the

ef f ect vacci ne based on gross |esions follow ng challenge. Goup of

bi r ds QIQI)J emlggé:FLP/mlcBIVI:é&@EﬂnATQKbNecPTM@/W| nocul um Control negative N A

NANA ga ol Y 4895 74.4 25.6 Control
Posi 11 vhOB é@p@k%%%% OAJFD@H\#‘P-dFFT’Ef@éG?i ve BIV - 07990 7.0 93.0
Vaccinated BIV - 4895 4.0 96.0 Vaccinated BIV - AVICOR 1.1 99.0

Vaccinated BIV - 07990 2.4 98.0 References 1) Jaworski MD., D. L. Hunter,
A C At ¥arweeksi ofvage,a2® vastinatasl and 2bhopaaceinatad hirds mweredehalenped dnd

Veyer NRESPONGis oyt o ¢ bt el ool 1 Bst i RS o BReEnurtn  ca
| sol,at eshderesd £dreBays) forbasibidifPadd rﬂcﬁtaliﬁ}A5Aﬂ52thr§b dés@rafedbsedvdtion dather uch

A., Liesegang B., Rajewski K new nouse nyel o
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 :
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Dilution (log®)

15 Antigen Biotype 1
Antiserum 1121341 5|6]7]18]9/]10]11
1 + |+ |+ |+ +]+]+]+]+]+ ]|+
2 -l -1 -1-1-1-1-1-1-1-1-
4 -l -1 -1-1-1-1-1-1-1-1-

Dilution (log?)
Antigen Biotype 4
Antiserum 112131456 7]8]9]10]11

1 -1 -1-T1T-1-1-1-1-1V-1-1-

2 - -1-1-1-1-1-1-1-1-1-

4 + |+ |+ |+ ]+ |+ |+ ]| +]+]|+]|+

20

Dilution (log?)
Antigen Biotype 2°
Antiserum 112131415167 ]8]9]10]11

1 -1 -1-1-1t-1-1-1-1-1-

2 + + + + + + + + + + +

4 | -1-1T-1-1-1-1-1-1-71-1-

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.



2 The indications nade below relate to the deposited m croorganisn(s) or
other biological material referred to in the description on: 2-1 page 17
2-2 line woo3n33btentification of Deposit 2-3-1 Nane of depogiPharg99
institution American Type Culture Collgstion 2-3-2 Address of depositary
institution 10801 University Blvd., Manassas, Virginia 20110-2209United
States of Anerica 2-3-3 Date of deposit 22 August 2001. (22.08.2001)

2- 3-4 Accessi on Nunber ATCC PTA-3668 z~ Additional Indications BlIV-AVI COR
Avi an Pasdterialedtiaing BBNhaBO5] ATCCONOEBRTAFEE6Y] BIAAWSCOR, ANCC INaIRTAles3gH8at ed

S I ndi Made Fur ni shi | nd NONE
Those i BAY O, AT Gie Ny EFA-SBR0: r@é'fe%%%r"\fnf{wg%:sggw @m% aHica 20 dT8r v

03/ 037 [ | ON)
e B . i R o R RV S 5 Al R
t he dep@ptuhaeld]msmycmfraanmsr()b)aimd usmgnars;bnabdapg\ounheteataenﬂaadeler@lerorf@m 0
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o 1.7x10" CFU/mI BIV-4895; ATCC No. PTA-3667

1.6 x 10'® CFU/ml BIV-07990; ATCC No. PTA-3669

At 13 weeks of age, 20 vaccinated and 20 non-vaccinated birds were challenged by
intravenous route of 0.2 mil 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
20
Table 1. Evaluation on the effect of vaccine based on mortality and re-isolation.
. Challenge Mortality + c .
Group of birds inoculum Reisolation Protection %
Control nggatlve non- N/A N/A N/A
vaccinated
Control Positive BIV - 4895 70 30
Control Positive BIV - AVICOR 80 20
Control Positive BIV - 07990 88.8 11.2
Vaccinated BIV - 4895 10 90
Vaccinated BIV - AVICOR 10 90

Vaccinated BIV - 07990 15 85
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1) Jaworski M.D., D. L. Hunter, A. C. S. Ward. Biovariants of isolates of Pasteurella
from domestic and wild ruminants. J. Vet. Invest. 1988, 10: 49-55.

10 2) Biberstein EL. , Meyer M.E. , and Kenedy P.C. Colonial variation of Pasteurella
haemolytica isolated from sheep. J. Bact. 1958, 76: 445-452.

3) Kearney, J.F., Radbruch A., Liesegang B., Rajewski K. A new mouse myeloma |
cell line that has lost imunoglobulin expression but permits construction of
15 antibody-secreting hybrid cell lines. J. Immunol. 1979, 123: 1548-1550.

4) Kéhler, G., Milstein, C. Continous culture of fused cells secreting antibody of
predefined specifity. Nature 1975, 265: 495-497.
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STORAGE., Cul tures are storgd f.0 ‘5) years fromdate of cl s'|l or 5 years:
after PR® | ast requesPeRtER %szaﬁﬂ . whi chever to |onger, as »
requi red. under Lhe Hul as of patent offices in nost countries ",". FEES: For
currentof ees; check ofbelywlo Aquiler at www. at cc. ot request a fee sheet by
e- mai | FaxoNambler:ed- sci B8 &688PE0 or call (703) 365-2700 ext. 320., Al fees
are subject to change, t ATCC USE ONLY. ATCC DESI GNATION___ RECD VT. RESULT
Nane OfroBePATCL 1Nkt iDkpBeitdry NaNusibier 0P pakesP/ 1 1RTNeludidddh 037367
PCT/ EPO2/ 11899 32 Faipl urergto s >i apg% al t ag?)l i ca?t;‘%(e} im?f%r%%ﬁti on can -
del ay R I~ i PPlicafion. PLEASE TYPE OR PRINTSc RLYy No
SERGACR o BhshiREodyt

ootnro According to nme Paperwork Roo on 4CL of |
95. . ' I f t b

! mponcAViBk PRRGE ?qrrﬁqr{gfp%,ﬁbéﬁf’ﬁ%%é@%%%?&fg%%?ﬁ%%ﬁ%?o% 2ol o nunber .
Tho vahvanRestensellsrirehalasisr BRGAVIGOR pssignpdATCENP M EBAS6A8 8nd/n| ese the data

r edueshdan Manuleinil haemolytic RIVADIH0 aBeighadeA TEC iNd. PIA-364%npl o' rhta
i nfdenadon eol leutat Is veltnmated to average between ,-FOR al , APPRQ, | ED

tf S@mbfpap@mR%ﬁmz\/@o €S Padferiviik WillbedDfivarliddioryo i @lfew days. An

I SSPOtiiRidicd Willl e sBftt nder Sd¥atatd ERREVW NP 1 trnTudeuns, "8eei Qtr, 4 bt" dare =
Tr™.

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, Deposit forms
were revised February 2000, Current deposit forms and fees can be obtained from our

web site: www.atcc.org.

The infarmation contained in this facsimile s intended only for the use of the individual or entity named above. If the reader of this message is not the
intended recipient, you are notificd that any dissemination or distributien, except to the inlended recipient of this communication, is prohibited. 1f'vou have
received this communication in ervor, please call us immediately at the telophone mmber listed above,



OM 3 NO. 0579 001$% 94, 95, and 112). goowting and maintaining the Asia
n@dcd, Dne conpleting and ravl ow9 the nfQdlon to Informadon U. S
DEPARTMENVO@B/08GRI CULTURE ' ' ??* 1. MODE OF TRANSPORTAT) ONPRT&#EPeB118Y) :

ANl VAL AND PLANT HEALTH I NSPECTI ON SERVI CE VETERI NARY SERVI CES Nat i onal
Center for InponExoon, ProtluctsProgrami. ~ AIR” SEA ~ LAND ~ ANY ! 4700
River Road. Unit 40 Rlverdal o, MO 20737-1231 2. U. S. Ports of Entry
APPLI CATION FOR PERM T TG | MPORT OR TRANSPORT CONTROLLED MATERI AL OR
ORGANI SMS OR VECTORS 3. | MPORTER (Nane, organi zation, conplete address,

t el ephone and fax 4. SHI PPER(S): (Nane andAddress of producaddhi pper)
nunbeBuslapest Treaty Dapesi#s| | race Ve and be responsi ble for ne | npot ?eo
mat erTel) Anerican Type Culture Collection 10801 , Universit ¢ 3
VA ' : AmericamT eweurtureﬁmltemtew 365 -274 -_ .5.

MATER 681 tfivdRiny BIMPMEREERY P Rvibdagt hef of | oi gi ngi nformat i on as a
Ani e Phosqemn) 3Bsz‘ramckxt7nssue745fe rmarr b;gtemso@a@normnl produc ‘country of origi n of

the animal s fromwh 1e : aT% Yo rcer rocesslr n NA.
count e o e Bl R e

stabl [ zers, nutritive (actors animal origin in nmed E V$ FORM
16 7 P«U-I’QUGQTWNW[!IBESOWT&DHEENGL H(ﬂﬂ EQSE RBIH-'QR\ERw srRemmsmsmeng freeze

r"a?td 'rt‘é;?'?ﬁf%?"‘lﬁ'gélﬁﬁf‘%ﬁ'?‘% 'e”"F°d’P da&ec'rsasﬁt saigef magprial; if virus,
3550

haeuQ ﬂ,f Lol ?ri?t Wbl ek%éagé% ngﬁg%it a%‘t rbilich m% 52% @é%ﬁsﬁﬁﬁ"?f& |

MATERI Ahrﬁd‘dﬁaaDEﬁh mrw WS hésPdrgaism; ffgcmscatutor méd qoitird) egiecvsipadent of @€ higtors mobeisgdentiDe!;
facifith sezdr'tswb@%ﬁ 'e*reyt 89?80%@1&? %’@T""‘”E%F SC{er"rr § "o F‘"d gefaraptrcrﬂ er@R USE IN ANI I\/ALS

| NTO THE tJ S (Pr ocessi qurpurffr cati onrret hods | gcl udi ng tinme at specr fr C
tenl\/pers+rfures pH ot her treat ments, di sease saf eguard et a) { See annex
6 10. FHNA M ‘

d CERTIGEY, A f%nﬁw&pggﬁgg&% J—ﬁ UTI ON Ti 4A74] REPRESENT, THAT
TH $1 AThdYurdbh adllghdsio hccagmg,rg:E W TH ALL RESTRI CITONS AND
PRECAUTI ONS AS MAY BE SPECI FIED IN THE PERM T, 11. S| GNATURE OF APPLI CANT
12. Toyibers Saigoa! Apgesi Py g Budapest Treaty? __ Yes

4. Is this a request for a conversion of a deposit alreadgat ATCC to meet the requirements of the Budapest Treaty? If so please
indicate ATCC designation. Not applica

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

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

See annex 3

7. Provide sufficient description so that ATCC may confirm deposit properties (e.g., Gram negative rod).
See annex 3

a. If deposit Is a cell culture, is it being cultured in the presence of antibiotics? If so, please list the antibiotics.
Not applicable

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

8. Is this strain hazardous to humans? __Ngo Animals? __Veg Plants? _No____. If yes, what is the recommended
blosafety tevel for working with this strain? ____]_____ (Refer to Biosafety in Microbiological and Biomedical Laboratortes 4th
ed. U.S. Dept. of Health and Human Services at www.cdc.gov/od/ohs/biosfty/bmbld/bmbldtoc.htm].

9. Availability: Prior to the issuance of a U.S, Patent, ATCC will only make a culture available as instructed by the depositor or relevant
patent office. Samples must be provided to a specific investigator if a pertinent patent office under the Budapest Treaty instructs
ATCC to do so. The following questions must be answered:

a) As of date of deposit or conversion to meet the requirements of the Budapest Treaty, do you wish the deposit to be made
available to anyone who requests a culture? If yes there are no restrictions on distribution. Answering no will ensure the deposit
is not available until the patent has issued. Yes_____  No__&

b} As of date of deposit or conversion to meet the requirements of the Budapest Treaty, do you wish the deposit to be made
avariable to requestors which satisfy patent offices in countries not signatory to the Budapest Treaty? Yes ____ No__ ¥
if yes state which countries.

Please note that if you are eenverting your deposit 10 meet the requirements of the Budapest Treaty and your deposit has already
been released fof distribution due to the issuance of a U.S. patent, you cannot restrict it from further disiribution,



13. DATE it, APH S USER FEE CREDI T ACCOUNT NO. OR METHOD OF Lf.ER FEE
PAYMENT (for VISA or Mastercard include nunberand expfratlori VS FORM 16. 3
(NOV 90) W0 00881087367 PCT/ EP02/ 11899 33 Boehri nger | ngelP@iRPoZNSEX 3
Budapest Treaty Deposits Answer to cglestion No. 6". Culture This strain
could be grown is Brain Heart Infusion broth (Difco) or Tryptose Soy broth,
The | og phase growth is aroundysix to eight hours of incubation at 37C. In
Bl ol a Agaateid Rstks 488 wiQuhdifiek, S\Tcgarmes\nedulm bugitablé menpdny whcOehueska s ovati uridkC, an
adva@ﬁpégéwefanctms@me@h@'ﬂ 11588 laltzlhat henol ysi s coul d be observed. Pr eservation

fOI’ ﬁﬁ:hl l I aytﬁiﬁ 90’urA$@tpnumE af}tge’rlfgng;' a%%fviaﬂlw%sﬁbgfoljggrt I nfusion broth (Dl fCO)

%sterll ron of Bacto Skim M|k

at a ratdneneoi s)_3) ladm/aéw) Vi ahisl. PR§ULAYY JuF gfieehainger -
frﬁgze dri ec%iﬁc\é:qg 8‘?nd raetcong‘éil%tﬁ&fﬂw Eé”,f, ?g‘p stﬁ@%ﬁ?‘é@éﬁ%g@@: I;H;s 2.
Va each
di | ut%bygagton bé?nmacdia " ?ges Eal nch%at eé %ﬁ %E’?s at 3711C . Check
Vi abpurchdsy Oty NDQLQELy__C.OJJ.DI.J..D_g__IIELhDdOl og:;hackmsme.r._t_o__ques_t;.an_l.\lo. 7. 7.3,
Bl V -0799 Macroscopi c m)r &% O&éonl es grown on Sheep Bl ood for 24
hour%"”""rcé'ﬁQ‘f-ﬂ\""’l’r 0110 M Vi 'Cg'd % T i dirameter—bright—trastocent, l.ow
convgy,pemot h_and creany, O b&mpkmsﬂ&.carwl croscopi c_nor phol ogy. G am
negative, non notile, pl eom)rpl’j_l,c rods, oft ¢resenchpripintceddiipol ar st ai ni ng.

Bi oche-m—lealh}—a-nd-— . =31 TEST REACTI ON  Oxi dase + Catal ase +
I ndol e, ana °C§I°Ef85°§ r Sacar ose + MacConkey +

2614

Calle 30 No.

Phone: ___(52 3) A48 8038 (52 3) 668 80 80

12. Name, address, telephone and facsimile number of ybur attorney of record. -

(Ref: Docket or Case No. )

13, MUST BE COMPLETED. Deposited on behaif of: (vjrny with your rnanagement who owns the deposit. The awner s usually &,
company or institute and not an individual.) A

Boehrmger Ingelheim Vetmedlca? §.A. de C.V,

- — g, + B—

——

i understahd and agres that the deposit may not be wnhdrawn by me for a pariod specified in Rule §.1 of the Budapest Treaty
(at least 30 years after the date of daposlt or 5 years afte" the date of the most racent request for the deposit, whichevar [«
longar), and that if a cufture should die or ba destmyed ‘du.mg tha life of the patent or the perlod of time so specified, it Is iny
responsibiiity to mplace it with a living cuiture of the. 3ame oganism o:% In the cases of virusas, cell cultures, plasmidy,

embryos, and seeds, it Is my responsibility to s p@m'ﬁtrem quantity, ibution for the periad uf tima specified atiove.
Ing. Jorge Stchil B.——-—J L.-?,(.,uzd.., May 24, 2001

, Typed Name Signature Do .
Address: _Calle 30 No. 2614 ZOna ,Industrlal a4 dalas Lo, MBxico

Phone: (52 _3) _&6A_A0 00 Fax (85 13 |__£68 80 80F-mal; JSuchi 1@gua.boehri nger-lrg_Lhelm ca
ADDRESS SHIPMENTS AND FORM TO THE ATTENTION OF Patent Depository
EE American Type Cuiture Collection

ff 10801 University Bivd.
. Managssas, VA 201102208 U.S.A,

[N , o
STURAGE: Cl-lmres are stored for 30 years from date of d §
required under the rulas of patent offices in most coumrlas’ﬁ
FEES: For cunent fees; check our Web site ar www.atcc. org' request 3 fee shest by e-mail to apphed-sc:@atcc org, or call

(703) 365-2700 ext. 320.:All foes are subject to change. & v

ATCC USE ONLY: ATCC DESIGNATION A REC'D VT RESULT_ __ -
x"A)

Name of Deposit 2. Straln Designatlon: i

Form BP/1 Rev, 2100



Urease - Nitrate + Miltose + Mnnitol Arabi nose Celobiose Sorbitol +

Xilose + Treahalose s:"- - Salicinr . Om thi ne Esculine d ucosidase a
- Fucosi daeas/néabact osi dase + WO 03/ 037367 PCT/ EP02/ 11899 pCc34&Pozr1Boehr i nger
tl1li Ingelheim ANNEX 6 , r Inportat3on Permt Answer to question No. 6i6

(Treatment of material prior to inportationinto the U S) BIV - 07990
ISt P E-THO stpty a %@L |hf%ﬁmeﬁ!5; Mmaksﬁyo% £ )

o comrolled mn 3me of | Asdording o the Papshwark Kaad ; leqloncr

hoh; e rar B °'°Gee:§"*z mem , °§m; mmw:@wm m"nt e a P haenol ytic

c ;‘mmun:;n; e dela enue cm cl mﬁ: ?ﬁ:afﬂﬂ i on (Wﬂﬂm |
g thDé&%HIN&#dR}'A‘ﬁﬁ \&,)va thre—yeret-etta=—i n

@‘F’Bo) aés%éblll ru‘ﬂg ét]‘-’ﬁN?ﬂAg? %0%

2. U.S. Pong of Entry

(v /i) 1?. amf‘éﬁeeze dr i
"~ APPLICATION FOR PERMIT TO: i

|M|50RT OR TRANSPORT CONTROLLED MATERIAL O
QORGANISMS OR VECTORS

3, IMPORTER (Name, organization, complels address, tefephan
number of Indvidual who will recelve and be respansible far the
lmpamdmatbllal)

American: Type Culture Collection

10801 University Bvd.

Manassas VA 20110 - 2209

Phone (703) 365-2700 Fax 365-274

M] a8 j‘aniégna Nunnal l%z [(Patent spac iald b ) :
5,DESCRIBE THE MATERIAL TO BE IMPORTED(Provids the fmlowlng Information, es spplicabla: Animai specles and tissue of odgln nf animai pradue?,

= '~ sountry of origin of the animals from which the raw snimal pmduct’ sourced, procagsing country, recombinant system and genetic insorts, anﬂbody
immunogens, stablizers, nutriive factors of animal ongin In media, 1 (COMPLETE V'S FORM 16-7 for cell culturag and their produc!s)

4, SHIPPER(s): (Name and Addrass of praducarishipper)

@

25 glass v1als containing freeze dried Avian Mannheimia haemolytica
formerly known as Pasteurella haauplytlca.
Identlfled as BIV-07990

o!her trsstmanta dlseaxa safsguard ste.)

... See annex 6

10. METHOD QF FINAL DISPOSITION OF IMPQRTEDR MATERIAL %\ND DERNATIVES
xl!

\,«)t“

1 CERTIFY AS AUTHORIZED BY THE COMPANY/INSTITUTION THAT!I REPRESENT, THAT THIMATERIAL WILL BE USED IN A‘(.CORDANCE WITHALL
RESTRICTIONS AND PRECAUTIONS AS MAY BE SPECIFIED IN THE PERMIT,

11. SIGNATURE OF APPLICANT 3 12 TYPED NAME AND TITLE - b .

il
- ;.‘us. APHIS USER FEE CREDIT ACCOUNT NO. OR METHOD OF USERFEE
[t ‘PAYMENT (for VISA or Mestercard include number and expirstier dusa.),

13. DATE

-

V8 FORM 16-3 (NOV 96)



13. Viability, purity and bi ochem cal tests, WO 03/037367 PCT/EP02/ 11899
35 Budapest Treaty Deposits Anerican Type Culture Collection /. ' 10801
Uni ver si twoBBwalz367 Manassas, VA 20110- 2209 Phone (703) 365P2TOPp2/ima9 (703)

365-2745; a-mail applied-sci @tcc. or@3TO DEPCSI T OR TO CONVERT A DEPCSIT TO
MEET THE B%YIHgE{ THE BUDAPEST TREATY ON THE | NTERNA- TI ONAL
RECOGNI T | T OF M CROORGANI SMS5 FOR THE PURPOSES OF PATENT

PROCEDUR NS MUST BE COW I N ENGLI SH. PLEASE USE ONE FORM
FOR EACH STRAI N DEPCSI TED. 1. Narre 0 & osit I f m croorganism give
conpl ete scientific name inclug gﬁg gesSpeci es and source of
material; 'If virus, give name, 'ﬁ et plTant or animal, and source

i ncl udi ng,ng,@pgrmnfmlgycatl on; w cell | | ne, give tissue and species,

geogr ag@ cal sour ce of isolatiagh, and any known hazards associ at ed (HIV
EBV, & Epthuted | ge e mwuegkén@mmmwﬁn 19618 @) R TRk Wby by, vect or,
cl one orTlhaldigrphtsygmmhctkemumeﬁktoaghqhms obincubltion BI¥AC, nsert i dentified by species
(e.g. hulmeiikod dgtrseik of growthi iegbsart ef!enmm}' foanigburg ian/A3°C, mrasteantfe of entemetitnd isl dent ity
of the histerplygisnouidhe obstrvedonsor tia or mi xed cul ture, each conponent of the
m xture nust be Identjfied; If l,,_,eeds enbryos, Insect eggs, etc., give
common n W@"‘é‘%l fqp hiligatign, e o e %gg &woth (Riqokier emeiskir el | a
trehal ospwsf%gf $ Srenle-fBiRPn.0L Baste Yehefsrt #agio £l 44l n desi gnati on

. e. sy et ion must:-
correspo nﬁge?f;i:z@f%& 18 P;BS efgnsfﬁz E‘:g“é%ﬁ{r"?] ‘?ﬁ O‘é%%aslt under the
Budapest |, Jb XS af 7° vﬁbiﬁty ;&%el F“gng?%ﬁé 3?’3?“ &4 PliERos| t

al ready o neet he requf: e pest Treaty? If so
pl-€ase hmaqaq‘ﬁsuaa'ﬁmeley gnatl Not appl icable 5. Is this deposit a

m xture of mcroorganisms or celgss? No 6. Provide details necessary to

cul ti vate;'s t eBEV 0399 vi abi l i ty, 1d store deposit. |If mxture, provide
description of" «conponents and a linethod to check presence. |f plasm d,
provi de name Macteesapic marphelemi bi oti c resistance. See annex 2 7. Provide
sufficient deSeEeHErHmon SheemBloodasgadontd hows Argerfomdedio 46 mmpr diposteri twsht (e g.
G am negat i ve%‘flb‘ifz‘ low “aﬂi?é%“‘?“&“‘“)fﬁ Efé‘}%%ﬂ Is a cell culture is it

bei ng cul t ur e TH c of ant bi 52 Lf so. please list the
érﬁte %D&f‘{bétﬁ%ws HOHE what is the

anti biotics % %"vén s

i sotype of an% y produce No appl icable 8. Is this strain hazardous to
humans? No Ani mal s’> Y T is the recommended .

bi osafety level for wo stTarg? —(Refer to Blosafety in

M cr obi ol ogi cal and Bi orTesy 4atir—]ed. U.S. Dept. of Health
and Human Services at \WgggiedC: gowoar NS/ Brostty/Hnbl 4/ bnbl 4t oc, htnj. 9.
Avail ability: Prior to[TGleestssuance 0] a U s. Patgnt, ATCC will only make a
cul ture avail abl e as i psiciro€ted By thg depositor ¢rrel evant - patent office.
Sanpl es nust be provi deMatGeueyspeci T1 £ Tnvestigal¢r if a pertinent patent
of fice under the Budapnﬁlteasfreaty lnst ucts -AI%C fo do so. The foll ow ng
questions nust be answeNeste * ‘

Maitose %
Mannitol R
Arabinose i
Celobiose ¥
Sorbitol L5
Xilose L
| Treahalose W
| Salicin A
Omithine kS
Esculine o
B Glucasidase ;7
o. -~ Fucosidase ;!
B Galactosidase -

E

Fl o el sl 4)e) e+




a) As of date of deposit or conversion to neet the requirenents of the
Budapest Treaty, do you wi sh the deposit to be nade avail able to anyone
who requewD3a3Bet ture? If yes there are no restrictions @aTdiper/risbuti on.
Answer i ng no will ensure the deposit 34io0-nat avallahlountl| the patent hoe
| ecuod. %Qﬁlﬁ) As of date of deposit or conversion to neet the
require B8Rbest Treaty, do you wish the deposit to be made
avai | abl ral ﬁggﬂg f Whi ch satisfy patent offices in countries not
signatory to t apest Treaty? Yes No If yes state which countries.

Pl ease note that if you are convertinxgeyour deposit to neet the

requi renents of the Budapest Treaty and your deposit has al ready been

rel eased for distribution due tzolniﬂ@ﬁaﬁoasl’uance of a U S. patent, you cannot
restrict it fromfurther dist rl,b; tion. WO 03/037367 PCT/ EPO2/ 11899 36
After a U S. .patent | ssues and we are so notified, ATCCsnakes the culture
avai | abl e iorapestien Nend' (?@ﬂm@s?fgmfepalpwmammmm 8)) USPTO Rul es and
Regul ations (37 CFR 1.808 (a!'[2] n ,f 10. ATCCwlt itotlfy you of your
ATCceurngf\; @f#er ul lation of vl abi lity' tettng is conplete. Nam ,e of

i ndi vidual™ T 2 FaK r (52 3) 668 80 80 Pljone: (52 3) 6.68 80 38
E-mail: n r elheii i. con 11. Paynent by check, or
credit carg ?ﬁ% éi?g%r?gy&w@/&’?pr Aneri can Express), nust acconpany the
cepccit W Iggs oakdfibn ar rangenents for biillng have been made and approved.
ATCC accepts Purchase Orders in the correct anount: Purchase O der No.
Check Noa. lnocNateM-n]met&dth'(ZOG’ibfbmlﬁﬁiﬂe]ifco)Pl ease indicate MasterCard, VISA
or AE, exp. Date: Nanme shown on®tard: (Please type or print dearly.)

. Si gnat uf-e Indubagion 24 hbot d@7°Cr w ; 7 PAYMENT: ATCC MUST HAVE A BI LLI NG ADDRESS,
GQ\IT ACT PERSON, PHONE AND FAX NUVBER FOR ALL DEPOSI TS: Contact Person
Abel ar daSAgﬁS?dI"&P“E%H‘?"é%OP% 26 14 7n a _ Tnr9rietrial C2- 4.940
Guadal aj ar Jal j.sco. Mexi co Phone: (52, 3) 668 80 38 Fax;3 -'52 3) 668
80 U 12gl ﬁﬂ’ﬁé“ﬁa{ﬁﬁ?@“’f%“m%'el ephone and facsinile nunber of your"Srtorney

recor?i s%@eo she%\#%ﬁf%%laws se No. 13. MJUST BE COVPLETED. Deposited on

behalf o] managenment who owns the dep05|t “The owner is

usual ly g, IdﬁMYBlwhﬁlwmgm&%@d not an individual.)-;i. Boehringer
| ngei hei m Vetroodica," S.

9. Seed on BHI broth from D:fco

10. Grow the bacteria in Brain Heart Infusmn broth (Difco) for six to eight hours
-11. Add 10% sterile solution of Bacto Sknn Milk (Difco) as stabilizerata ratioof 1: 1 (v/ v)
12. Samples freeze dried

13. Viability, purity and biochemical tests,’



| understand and agree that the deposit may not be withdrawn by ne for a
period specified in Rule 9.1 of the Budapest Treaty (at |east 30 years
after thewdasm3®sh7 deposit or 5 yearz after the date of theCrEPD2/1BeENT
request fc. the deposit, whichever is3 longer), and that If a culture
shoul d die or be destroye J' 3during the life of the patent or the period o:
time so specified, it Is nmy responsibility to replace It with a |iving
culture of the seine organismor cell. In the ca $ of viruses, cell
culturets, plascnide, i for the period of Tine wcltled above, enbryos,
and eds, it_Is nmy_responsibility to supply atsuffic uantity for diSt L6 '
aa. Eﬁ@@e%matyd?epwts _ay- 24 znnt Typed Nane Signature Date
Address:” _ (AL TaTlO0One) - 2414 17m,; Tilid iGf 44 QQ P ACe0 _
vesxiAmericamdigpe CubturesCelleetion (52 ~:3.) 668 8(5)/ Kai

" ySuadso] @bty b Wt Ok 2oniBgiceei m ca  t: ADDRESS SHI PMENTY ARIY F & THE
AT TERFoh«JRD3pIE5-2 100 2 (703) BXSpposs) etnedl yophed@aabrg Type Cul ture Col I ection 10801

fUni v%%%[_'g E?R%d§ﬂgwff§isga%s \T/A 20?11(3- 2(.2203 U, FS A%.T SglI%?A%T’quéé%ngs Elg&%&?tored
or or a
senpi efq g I C r\(‘a'v'e"# I's %)SE%S& ,F%gé%gggqtﬁ re%gt%ﬁ%@ﬁ e éFmTégT%RfOCE%LE nt offices
i N MaE QUESTIONS Muss BE coMAtEEES:IN EnmLIsaLALEATEtUSE ORSFoRMTOR KacdTRNG BEsdsiTep.at

wwy. &l Neme efderpsiidireigporganismaivedrmpitte doipntific-nerpd ibcluting ganupind edeiss @hdRalr@ of naatedy!; ifatrusc el |

et lan i d iacl lpgatiop; d i ive ti .

e AR O e T
. r, | s derived _source NAinse -iderJ fi Jecieg\ﬁéa.gé% nrﬁ%{%% e {ﬁg %@Ignd ive

Desi grverhé abgene 47 Hgnfity G hosRxnism2 & EasoA cDRREIYIake! sl sbiahIns tha Ao s b B dahadr €

t o supfFesreamPryespipterteadst de-ioks cormeslnpransciealiic nded. eny fleousessing of this a

ppl | cai--oRanpasAerrefvppt nefa ko) hTEarmenky Kipwic asnBa elVbd dreknadlytocgen| ens

According to tho Papers, ork RedueSl-on 41611996, ,no Persona are |edutred.to
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7. Provide sufficient description so that ATCC may confirm deposit properties (e.g., Gram negative rod).
See annex 2

a. If deposit is a cell qultgr]g is it being cultured in the presence of antibiotics? If so, please list the antibiotics.
e .

Not applic
b. If deposit is hybridoma, what is the isotype of antibody produced? Not applicable
8. Is_ this strain hazardous to humans? No 1 Animals? __Yes_ Plants? _No . If yes, what is the recommended
biosafety level for working with this strain? ___+ _ . (Refer to Blosafety in Microbiological and Biomedical Laboratories, 4th

ed. U.S. Dept. of Health and Human Services at www.cdc.gov/od/ohs/biosfty/bmbld/bmbldtoc.htm].

9. Availability: Prior to the issuance of a U.S. Patent, ATCC will only make a culture available as instructed by the depositor or relevant
patent office. Samples must be provided to a specific investigator if a pertinent patent office under the Budapest Treaty instructs
ATCC to do so. The following questions must be answered:

a) l_\s 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
“1o-net.available until the patont has issucd. Yes . No

b} As of date of deposit or conversion to meet the requirements of the Budapest Treaty, do you wish the deposit to be made
available to requestors which satisfy patent offices in countries not signatory to the Budapest Treaty? Yes No__X _
If yes state which countries. : .

Please note that if you are converting your deposit to meet the requirements of the Buda i a
/ou are L pest Treaty and your deposit has alread
been releasad for distribution due to the issuance of a U.S. patent, you cannot restrict it from further dis:ribution.p Y



2. U S Ports of Entry APPLICATION FOR PERM T TO | MPORT OR TRANSPORT
CONTROLLED MATERI AL OR4y ORGANI SM5 OR VECTCORS 3, | MPORTER ( Nane,

or gani zatworz/ossapl et e address, tel ephone-3 I d fax 4. SH PRERPsz/1(8Mane
andAddr ess of producer| si upeer) nunbe¥ of individual who will receive and
be responsible for thay irrported nrariel)* f t.: American Type Culture
Coll ection 10801 University Bvd I\/anassa%glVA' 20110 - 2209 Phane (703)

36 we °‘ﬁg‘g‘§° AT NG 2PIRE B AYEe phoreqpeg HREHENSF peer

MATERFA| R“%’%f%ﬁ%ﬁ% &e the fy,Quwng Information, as applicabl e:

AN {BATC S Rkoliipyou aY6lir KTiCS SiaBerQker @ﬁrh@ﬁdn obfammusmahs cpipREUCt ountry of origin

of thmwmamﬂhsmmﬁn»t@&&%ﬁ% proguct 'vnc sourced 'prﬂceccin%r
inge

countFF1 %——‘%@uﬁ%ﬁf—“&a em an%“”ﬁﬂm(s“z""” agh 80 3 ndﬁé‘m/%

a‘g lialm?aﬁtrﬁcheéﬂL!:mrldﬁcaf'ﬁﬁ&farc% QI‘CSA@WHEFB% EQrds ] st |a&orﬁ%rg'u@tg"ﬂn ﬁ%m s FORM
'tk Biling Bab beerCitdab bhid @roeaa ChTEtepts Purabeba Otder) in BB cogécadeunyi al s cont ai n| ng freeze

d 'd Avi.an Pasteurella trehal osiy, orme I nown as Pasteurell.
haenﬁr"m‘*&a“f ']‘°deﬁ-t—|—-f-1-ed-a-s--B+-‘v‘-',.,, COR 6: %,'Y( *'FRE@ENCY—G: :
%Tdamuma%maﬁﬁ’dégﬁ@mm&ﬂrm DATges6nete) 7. PROPGSED USE OF
IVATERI ALAND DERI VATI VES (Al so, rjfo,rap anqlmrzgl pat hogens or vectors describe
f adl |Exd Batd: bigsef ety —procedur es’yame owy ERUSE—+N-ANHVAL S —ARPPMEY-—THE
ANl MAL SPECI ES 9. TREATMENT OF #/ATERI ALPRI ORI REERPATI ON | NTO THE U. S
( Pr oCES Rt Eatathbigert T 0N et nods, including tine at speciic (ecrperafures,
pH, other Veetrnents di sease &afeguard eta) See annex 5 10. NMETHOD AF
FI NRYME PLLINGRORE BCQNPE ﬁs%ﬁtbo WWESQ F%ﬁ“— D#"OS'@RH FY AS
AUT A‘ A
SPECI F;, EUa\aadaT&BfaEmltscql
TITL lgea L PH S R REE 1) NT NO. OR I\/ETHCD OF USER
FEE s ?]VEWT‘?‘?’D‘IEE%FSJSOA}@ %Eﬁ%%%%d expfaftr ::dam).
VS ErCﬁNe Breds, (ekBoheQ0] facsimite nombWNEf 5(33# ©8e3BréccRCILEPQ2/ 11899 38 __Baehrjnger
[t111 kngel krei m ANNEX 2

(Ref: Docket or Case No, )

13. MUST BE COMPLETED Deposned on behaif of: (Verlfy with your management whe owns the deposii. The ownes Is usually a

Boehringer Ingelheim Vetmedlca S A. de C.V,

| understand and agree that the depogit may not be withdrawn by me for a period specifled in Rule 9.1 of the Budapest Treaty
(at least 30 years after the date of deposit or 5 yearc after the data of the most racent request f¢- the ceposit, whichever is
longer), and that If a culture should die or be destroyed’ durlng the life of the patent or the periad ¢. tims so specified, it Is my
responsibllity to repiace It with a living culture of the Séima ofganism or cell. In the c‘:@sof viruges, call cultures, plasmids,

embryos, and seads, it 1s my responsibliity to supply ‘ufﬁcguantlty for dist for the pericd ortma m-cmed ahova,
A § B

Ing. .Jorge SGchil B. ————— sz-za,_z.om___;__ V
Typed Name ' Date '

Address: _..Cal_le_lo__ua._z.ﬂ.é__zgn.a_lndu i ] iscq.  MExicn
Phone: (32 3) 668 80 00 Fax (52 3, 668 80 80 g mai: isuchil®qua.teehringer-ingelheim.ca

l
Al .
ADDRESS SHIPMENTS AND FORM TO THE ATTENTloﬁfQF: Paten( Depasitary
American Type Cufturs Collection
10801 University Bivd.
Manassas. VA 20110-2209 U.S.A.

‘ief
STORAGE: Cultures are stored for 30 years from date of d’eposn or 5 years after the last request for a sample, whnchevey Is lenger, as
required under the rulss of patent offices in most x.ountnc-:‘sm

- FEES: For current fees, check our Waeb site at www.alce, org‘_ raquest a fee shaet by e-mail to applied-sci@alcc.org, or csll ;
(703) 285:2700 exty 320. All fees are subject to change. %

RECD V.T, RESULT, o

ATCC USE ONLY: ATCC DESIGNATION

Strain 'Designan'on:

e+

Name,of_oebasit :
Form BP/1 Rev. 2/00



Budapest Treaty Deposits Answer to question No. 6h. Culture This strain
could be gown in. Brain Heart Infusion broth (Difco) or Tryptose Soy broth,
The | og pwase/grewt h is around six to.eigbt hours of inculpatriEpo2/aiso87C. | n
Bl ood Agar peak of growh is observedd7afrer twenty four hours at 37C, an
advantage of this nmethod is that henolysis could be observed.’ QI'S
Preservation:-by |yophilizatlon.yBactezia is grown_in Brain Heart -1 nfusion
br 5 1§ £yFY @l gnpicibly jriorptign Td“‘iﬁh%‘l‘““ﬁﬁﬂ'?%”"‘fﬁ'é a_109% RUFE3E TYRE SHPRINT GRABKY Bacui
SK izt i m'm mmmw:m AR ArTEYE et LS AT abi 11ty test.
a.gm ; e L etz St er-iRbRARBEVEDX,
BT B e plafoqrpmedRS 1 7, OME NG 0SER-09150 |

t |&SMODE PTENSERREATIQY PR Xhour s at 37C .
thddphegy. Anbses to [QUesd on [Noany’" .
)

t

g

p 1;3). p

of each Aﬁut‘%*@ﬁ @ﬁt‘?‘ﬁiﬁ@é‘%@&&
ChECk VI l 'uanc:af ongﬂly E%M'érimng
7.2. BL'V - HoRuad @i 0SCOPI C

Agar fOFAﬂﬂubRHbﬁ'Fd@m:frﬁ@ﬂ G V8. BERHY 0 di aneter, bright
trasl yeedtx éﬂﬁo&%@uﬁ%&o d creany, R henolysis. M croscopic

nor phol ogy (sreamsvagavecyers non notille, pl eoraorphic rods, often exhibit
bi pmmnrssm RgdAgpticn, clBipl@Cdads (e @ukonagiithx (A 1SHIBTER B Iatnegand Adeross anE&carl{m‘obad .- REACIT ON
Q(l Ay e t"%if‘éé‘é“’“#”"bﬂ’ﬁﬂ’b’f"@””?{? G ucose Fig + Sacarose + MacConkey +
%ﬁ?eaﬂ Typd WchiALE C"ané@%]lfoﬁ e #: Mannitol + Arabinose FI?f~ - Cel obi ose
Sof mq}nﬁersﬂt[?oa@ reahal ose
‘Manassas; VA 20110 - 2209 §
Phone (703) :365-2700

Ml ss ‘Tanya Nunnall
A DESCRIBE THE MATERIAL TO BE IMPORTED(Provide the fohqw:ng information, es eppficable: Animal spscies snd (IsSue of origin of enimal produd,

.. Jountry of origin of the enimals fram which the raw animal product Was Sourced, processing country, recombinant system and genelic inserts, antibody
Immunagens, stabilizers, nutritive factors of animal onigin In madia, } COMPLETE VS FORM 16-7 for ¢ell cultures and thelr produucts)

hology-Col onies grown on Sheep Bl ood

Fax 365—2

25 glass vials containing freeze dried Avian Pasteurella trehalosi , iormerly known
as Pasteurella haemolytica. Identi ed as BIV-AVICOR

8. QUANTITY, FREQUENCY OF IMPORTATION, AND EXPECTED,COMPLETION DATHastimats)

7. PROPOSED USE OF MATERIALAND DERIVATIVES (Also, far arimal pathegens ar vectors describe facliflesibiossfaly praceduras)

A, IF FOR.USE IN ANIMALS, SPECIFY THE ANIMAL SPECIES

'9 TREATMENT OFf MATERIALPRIQR TQ IMPORTATION INTQ THE U.S (Processinglpurification methods, including tme st specifle teimperatures, pH.
other  ireatments, disegse safeguard efc.) ]

See annex 5

10. METHOD OF FINAL. DISPOSITION OF IMPORTED MATERIA DERIVATIVES

FCERTIFY AS AUTHORIZED BY THE COMPANY/INSTITUTION THAT | REPRESENT, THAT THIMATERIAL WiLL BE USED InN ACCORDANC EWITHALL
RESTRICTIONS AND PRECAUTIONS AS MAY BE SPECIFIED IN THE RERMIT,

11. SIGNATURE OF APPLICANT #|42. TYPED NAME AND TITLE

13. DATE ;2{ A4, APHIS USER FEE CREDIT ACCOUNT NO. OR METHOD OF USER FEE .
By PAYMENT (for VISA or Mastercard Includa number ead explratic . dats.).  ~

VS FORM 18-3 (NOV 99)



Salicin - Onithine - Esculrne p Gucosidase + a a 80% are positive a -
Fucosi dase Gal actosi dase + WD 03/037367 PCT/ EPO2/ 11899 39 Boehri nger
frill IngwbhsjomsANNE- 5 1lnportation Permit |,t Answer tPoTEPESMiSON No. 6"
(Treatrrent of rraterlal prior to inpor3sation |nto the U S,) BIV - AVICOR

straln 1 fromheart of layer heii j4 2. Ogan naceration

. I noc Lhé broth (20 M of BH .fromDi fco) ii;tr.i 4.
Incubatl I‘Iilg@ ln'h?C 5. Seed on _sheep blood agar plates 6. Isolate a
a haenol yt|c colony 7. Seed on she“éﬁﬁﬁ%od agar plates 8_ ldentification
(Bi ochem cal and ot her tests) O%fBlg broth fromD fco 10, Gow the
bacteria in Braln Heart InfumﬁﬂiaB?s ?’ R 8‘) for six to eight hours 11.
Add 10%&}5@9: ?IGQI’] of Bac;to Sidi .'" lirlac (Difco) as stabilizer at a
rati o :of 12. Sarrpgfes freeze dried 13. Viability, purity and

bi ocheni eaturt, eSt S. Mé&ﬁi?b%@w?gm&ﬁ’@@inh&ﬁ%& bﬁ@g:@%@ Piystbse $E6534

DEpPOSi t STINEY Pk ProvibAirdebt stxlth Bgh Bdubs@€ inbBitioh ar 37°C. 10801 "Uni versity Brvd.
Manassasin B%d&@&%@ﬁuﬁhﬁb@e e B3} rafd fod ik af 79C, H&%néréﬁm&%‘émdﬁ i |
appl i ed- Beih@Mlys caidbe bieREPOS| THOR TO CONVERT A DEPCSI T 1O MEET THE

REQUI REVENTS OF THE BUDAPEST TREATY ON THE | NTERNA- Tl ONAL RECOGNI TI.ON OF -

THE DEPC(BleSr@ron\»ytRODIALN. SI\BCﬁKE’?ﬁ"S FpR PBRmE@WXOPWﬁmf@F@Sﬁ)UE&t
hours. Use & 10% sterile solution of Bacto,Skim Milk (Difco) as stabilizer ata ratioof 1: 1 (v/v)

Viability test.  Take a freeze dried vial'and reconstitute with one ml of sterile PBS 1X, pH 2.2,
Make serial ten fold dilutions with sterile PBS pH 7.2. Seed 100 pl of each dilution on Blood Apgar plates. -
Incubate for 24 hours at 37°C . Check vmbﬂxty by colony counting methodology. ‘

Answer to question No. 7%,
72.  BIV-AVICOR

Macroscopic morphology _
Colonies grown on Sheep Blood ?A-'gax for 24 hours, range from 1.0 to 1.5 mm in diameter, bright
traslucent, low convex, smooth and creamy, B hemolysis.

‘Microscopic morphalogy
‘Gram negative , non motile, pleo:
Biochemical and other tests

3
orphic rods, often exhibit bipolar staining.

TES REACTION

Oxidase
Catalase
Indole

Glucose
Sacarose i
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Urease !
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Maltose
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Celobiose B
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Xilose &
Treahalose .
Salicin W
Ornithine B -
[ Esculime 1 .
B Glucosidase . +° * 80% are positive
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B Galactosidase ., +
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ALL QUESTI ONS MUST BE COVPLETED I N ENGLI SH. PLEASE USE ONE FORM FOR EACH
STRAI N DEPCSI TED. 1. Nane of deposit. |If mcroorganism give conplete
scienti fiwomame73encl udi ng genus and speci es and source of PoarEPOR/@i8Y9 | f
virus, give nane, whether plant or a¥ nal, and source including geographic
| ocat i ory Bﬂehtineergi ve tissue and species, geographical source of
| sol ati C m i knBwh hazards associ at ed (H'V, EBV, etc.); If genetic
mat er i al SYHIgi g%%b@@ organi sm from which vector, clone or library Is
derived, source of the DNA-insert identified by species (e.g. human, nouse)
or scientific nanme, and give nane ne and identity of the host
organism if .consortia or mxed cu . each conponent of the m xture nust
be identified; |f seeds, enbryg i ggs, etc., give conmon nane,
scientific nanme, and geographi cg;?p?sﬂgﬁﬁlgg%mgvi an Pasteurella rPhal nG:
formerly known as Paate rrel Iq;@i{baerral y i ra 2. Strain designation (i.e.,
number ,  A¥Xab Guesidh No.)5" BirddtmmendS@erb1@iosth noRetidemio@aat §pn nust correspond
with the via[ labels. 3. Is this an original deposit under the Budapest
Treaty? Yes 4. Is this a request for a conversion of a deposit already at
ATCC t o Bi¥etAVIGORstgui r enent s of the Budapest Treaty? If so please
i ndi cate ATCC designation. Nnt @p | i,-abto 5. Is this deposit a m xture of
m croorglanfsglﬁ‘@“é’ladeg"éfnl Leort fdayer beipt ovi de detai l's necessary to cultivate, test
for viahjlit and.store deposit. |If mxture, provide description of
?ljfsb‘ég%‘ﬁm%’

conpone , “24%Bt hod to check presence. |If plasm d, provide nane of
host anc&_a&g&&qﬁj‘&ﬁ&g hARFR BEPEG BiREEX 1 7. Provide sufficient
description so that ATCC nay comfirm deposit properties (e.g., Gam

negat i ves, r gdjbation 2euaRiMxc 1 a. If deposit is a cell culture, is it being
cultured in the presence of antibiotics? If so, please list the

ant i bi oti. cSeed odNbtepblopd dgmxalatee b. | f deposit is hybridoma., what is the

i sotype of antibody produced? Not applicable 8. 1Is this strain hazardous to
humans? @NolIsglete e hasfRolytssolPiyant s? No . |f yes, what is the recommended

bi osafety level for working with this strain? -]. (Refer to Biosafety in

M cr obi o o8t &% sbespflomt agsrpldfetal Laboratories, 4th ed. U S. Dept. of Health
and Hu er vi ces _at . cdc, gav/ od/ ohst bl osfty/ bnbl 4/ bnbl 4toc. htm . 9.
Avai | ag}aﬁr‘]i R?’!“&ﬁ”?’b@‘?%@“?@?gﬁjﬁe of a U.S. Patent, ATCC will only make a
culture @vggebgpéﬁbgo& LStk HCt ed.v,'éi;t;;a;y the depositor or relevant patent :
of fice. Sanples nmust be provided:to a specific investigator if a pertinent
pat ent off GRe hebedria il BiBHEARES 60 Thaabico) BSi b EkR ouATCC to -do so. The
followi'ng questions nust be answgred: a) As of date of deposit or

conver sildnAédl Obégetile sdheion axBi ilik @ifcd) hestaBiligka pa siio drleay/,v) do you wi sh the
deposit to be made avail able to*anyone who requests a culture? If yes

t here arl@- Pesplegfiterd dsied ons on distribution. Answering no will ensure the
deposit __I ,n_ﬁt avai lable until the patent has issued. Yes No _ b) As of
dat e of 1ae§i§§‘ % PYRY prdibipeemicgliesto nmeet the requirenents of the Budapest
Treaty, do you wish the deposit to be nade avail able to requestors. which
satisfy patent offices in countries not signatory to the Budapest Treaty?
Yes No X |If yoc ctoto which countries. Please note that if you are
converting your deposit to neet the requirenents of the Budapest Treaty and
your deposit has already been released for distribution due to the

i ssuance of a U S. patent, you cannot restrict it fromfurther

di stribution. WO 03/037367 PCT/ EPO2/ 11899



41 After a Y.S. patent |Issues and we are so notified, ATCG ;i ~akes the
culture available to anyone who requests it, as allowed under USPT110
Rul es andwBegwbmb7 ons (37 CFR 1.808 [a][2])yi, |ID. ATCC wplch/ErPg2/318b§ y you
of " your ATCC nunber after cOtfi lion 4f viabtfitytestfng is conplete. N2'
e.o'f Indvidual 'to notify: Abelardo A ~lar Fax: (52 3) 668 80 80 W (S2 3)
668 80 38 E maill ~A{gui ar(,Ta,,, puinger- incg~elheim cos 11. Paynent by,
check, or credit card (Mastercard, VISA yor a.rnerican Express), nust
acconpany the deposit rthless prier arrangenents for billing have been
made and approved. ATCC accepxts Purchase Orders in the correct anount:

Pur 817350656 Fredly Depllsdek No. Credit Card nunber. Please indicate
Lemgp Date: Name shown on card: nE‘V&
' hol d © PAYME VE A
Y odbiban bt den conbegien, o e 'INFGCR
0010391@}&'?5 fax QSIF%%@?' 'r/%_sc‘&%clle 20 No. 2614 Zona ylidustrial

4498 e RN Co M 11 669 A(132 - Fax _ (52 },
_E 36bts@T okZo Nanmaraddnsmrsm Meet HEREQEREMENTS GFCHE IBUDAPEBTUTRASTY ONTHE INDERNA-
at t HONBYRESPCNIBON OB THE(CREGSIT WRmOP@ﬁNI@w@RmE PYRPOZES OFJSTT BROGERWAR. ETED.

DepREL 5&@118@5 ECOBELETéD\{k\{LgLySH\%LtER NEn YHQNPYRSsrigRe deposit.
posit b Yanih, give 188 YciefMric aﬁ\@ dl Hd danud Bk shHeiks dAdNsolirBLlr Mat, HaJ virdss,
BOe h rgive E@@rwhbtl‘hj ahdnelamma«/eﬁmddemmmng Feodkaphicl Bcaﬁ&n\k cell fin rgdeﬁssieanmipalaﬂgaagapeml t h at

t he dse esf iﬁolama nﬁmf krbw;mfar@dasmdsg B, efcg i swemthds,mgm ?fe;;dianisﬂff 3 gv

: of th’é %ﬁg den %ﬁﬁ&l (Eg% i\% 0 gﬁ:r%%(ﬁxltafégﬁ ﬂ,\% ?ﬁt ure(i%w e ti 5
year st’d mny &gdbtc. It nafE G&tic Kafel WSk fa@:ﬂcals e osit ever
I's Ionger),,at d that if a culture should d|e or ‘be dcstrc +pd d.urln(_:Lthe
:Ibrfl of, tarrllePép%tent gr _the | e 1, 1Y
call ._1n the cases of viruses, caol: cultures nllaqm eis, r enbryos _and
seeds, it is ny respon3|b|I|ty t upﬁgg a " x'nt quantity for di (button
f or 2.tStein g@sqa@d (i.gf numbepygymy

2,9 JODTriRABHIP4a must &7 TsRReD %Yg‘tweﬁgt'ébe'sAddress ‘Cal | e 30 Nn _ 261 4 Znna
- T8G this & oridinal dAesififidele Sdadbedilndend_, ¥&F - Tai Phone: (52. 3) 668 80 00 Fax:
(52J'3) 668 80 80 E-nmamil. 'lsuch 110-dua. boehr n_ger-ingelheimCa !.t 4
4, Is this a request for a conversion of a deposit already at ATCC to meet the requirements of the Budapest Treaty? If so please
indicate ATCC designation. Not appb‘ cable
5. Is this deposit a mixture of microarganisms or cells? No :

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

See annex 1

7. Provide sufficient description so that ATCC may confirm deposit properties (e.g., Gram negative rod).
See annex 1

a. If deposit is a cell culture, is it being cultured in the presence of antibiotics? If so, please list the antibiotics.
Not applicable

b. If deposit is hybridoma, what is the isotype of antibody produced?

Not applicable

8. Is this strain hazardous to humans? ___ NO Animals? __Yes Plants? __No . If yes, what is the recommended
biosafety level for working with this strain? ____} . (Refer to Biosafety in Microbiological and Biomedical Laboratories, 4th
ed. U.S. Dept. of Health and Human Services at www.cdc.gov/od/ohs/biosfty/bmbld/bmbl4toc.htm).

9. Availability: Prior to the issuance of a U.S. Patent, ATCC will only make a culture available as instructed by the depositor or relevant
patent office. Samples must be provided to a specific investigator if a pemnent patent office under the Budapest Treaty instructs
ATCC to do s0. The following questions must be answered:

a) As of date of deposit or conversion to meet the requirements of the Budapest Treaty, do you wish the deposit to be made
available to anyone who requests a culture? If yes there are no restrictions on distribution. Answering no will ensure the deposit
1S nut available until the patent has issued. Yes ____ No_y

b) As of date of deposit or conversuon to meet the requirements of the Budapest Treaty, do you wish the deposit to be made
available to requestors which satisfy patent offices in countries not signatory to the Budapest Treaty? Yes ____ No_%__
If yes ctato which countri&s.

Please note that if you are converting your deposit to meet the requirements of the Budapest Treaty and your deposit has already
been released for distribution due to the issuance of a U.S. patent, you sannot restrict it from further distribution,



ADDRESS SHI PMENTS AND FORM TO THE ATTENTION' OF: Patent Depository Anerican
Type Culture Collet:ion 10801 University Blvd, Mnassas, VA 20110-2209

U S. A STWBAGH3736TCul tures are stored for 30 years from datreTafPod/epsosit or 5
years after the |last request for a safple, whichever is |longer, as '
requi red under ths rules of patent offices in nost countrl FEES. "u
For'rrent fees, check our Wb site at www atcc.ol g}’ "request a fee sheet by
e- méfef 2 ¥-9 Petmgilﬂ#@rand-we agiso nogfiet er%h_gkes e cultued AvailfbROBIVBEHS ATRE: iexetalicnadBider Al |

fees WP RS pEEeEETFATGA® T ATCC USE ONLY: ATCC DES| GNATI ON RECD

V, T, REiSuhIoaNmfmmﬂ%q,Qﬁsetmﬁuf xomﬁdbﬂ?ﬂﬁhd)@comﬂym BPI": -, acv. 2100 WO
03/ oaﬁﬁeamm@%@/ _EE._.L.Q_S.LLD.DJMLI__&QQH_CQM e Information
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Make serial ten fold dilutions with sterile PpS, pH 7.2. Seed 100 | of each
dilution on Blood Agar plates. Incubate for 24 hours at 370C. Check

vi abi | i t ywby3ostdeny counti ng net hodol ogy. Answer to quest iPen/ER02/1189h g Oi

. BIV - 4895 Macroscopi ¢ nor phol ogy 4ol oni es grown on Sheep Bl ood Agar for
24 hour s gg to 1.5 mmin dianmeter, bright traslucent, |ow
convex, 4 t Q ;q%d dry, P henolysis. M croscopi ¢ nor phol ogy G-am
negati ve &] IIJI eonor phi c rods, often exhibit bipolar staining.

Bi ochem cal and Other tests TEST REACTXONI Oxidase + Catalase + Indole -
d ucose + Sacarose + MacConkey +anNpEXase Nitrate + ~t! A Maltose -

Manni tol + Arabinose - Cel obioge Sorbitol + Xilose + Treahal ose +
Salicin - Onithine - Escul i neBy ”" pplsUireaty Bepodits- a - Pucosi dase (i

Gal acwsﬁa%t%oqwmw 03/ 03736?-‘,PCT/ EP02/ 11899 44 |i Boehringer

' Culture ] Thxs strain could be gro *in Brain Heart Infusion broth (Difco) or Tryptose Soy broth.
The log phase growth is around six to elght hou:s of incubation at 37°C.
In Blood Agar peak of growth is observed.aﬁer twenty four hours at 37°C, an advantage of this method is
that hemolysis could be observed.

Preservation by lyophilization.  Bacteriaiis grown in Brain Heart Infusion broth (Difco) for six to eight
hours. Use a 10% sterile solution of Bacto Skim Milk (Difco) as stabilizer at a ratio of 1 : 1 (v/v)

Viability test.  Take a freeze dried vial and reconstitute with one m! of sterile PBS 1X, pH 7.2.
Make serial ten fold dilutions with sterile P,BS PH 7.2. Seed 100 pl of each dilution on Blaod Agar plates.
: Incubate for 24 hours at 37°C , Check viability by colony counting methodology.

A;.nswer‘ to question No. 7%.
70 BIV-4895

) Macroscoplc morphology
* Colonies grown on Sheep Blood ga.r for 24 hours, range from 1.0 to 1.5 mm in diameter, bright
traslucent, Jow convex, low solubxlny and dry, 8 hemolysis.
Microscopic morphology hi e
Gram negative , non motile, pleomorptuc rods, often exhibit bipolar staining.
Biochemical and other tests :

REACTION
+

TEST

Oxidase
Catalase
Indole
Glucose
Sacarose
MacConkey
Urease
Nitrate

+

s T+ 4]

Maltose
Mannitol
Arabinose
Celobiose 3 -
Sorbitol R +
Xilose b +
Treahalose v +
Salicin wE -
Ornithine L -
Esculine i -
B Glucosidase i, . -
o - Fucosidase 7" -
{8 Galactosidase 1:} +

+




I ngel heim ANNEX 4 Inportation Permt Answer to question No. 6" (Treatnent
of material prior to inportation into the U S.) Yi,1 BIV - 4895 strain
++? . 1. weaBasien rmade from pal atine cleft of |ayer hen 2CTirPozuwisasi on on
nutrient broth (20 m of BI3l fromDi44co) 31 Incubation 24 hours at 3711C
4. Seed, "SE@ Eiﬁg& agar plates f:.4 5. Isolate a P haenolytic col ony
6. Seeq ' ) ragar plates 7. Identification (Biochem cal and ot her
tests) ]H[l $n eﬂueilm broth fromD fco 9, Gow the bacteria in Brain Heart
I nfusion broth (Difco) for six toadigit4 hours 10. Add 10% sterile sol ution
of Bacto Ski i kllk (Difco) as stabilizer at a ratio of 1 1 (v I v) 11
Sanpl es freeze dried 12. Vi abi ImpertatipyPérmit aad bi ochemical tests. WO

03/ 037367 PCT/ EP02/ 11899 45 qg;;.ai nms 1. Gram negative, facultative

anaer obi c, pl eonorphic rod-shaped bacteria causin a novel disease of the
upper At tequeRtion M f" @reatmprs o eAfrg grers RO B Ul try, S wherein said
bacteria are selected fromthe:group of Pasteurella trehal osi and/or
Mannhei mi a&gs%ﬁpl ytica. 2. Pastigurella trehal osi and/or Mannheinia

haenol yti ca, &Pein said Past e{;rel | a and/or Mannheim a are beta

haeml ySi o R@hintalidfom paa @il BeSEye: oxi dase- positive, catalase-positive,
ur ease- hegative, nitrate-positide and indol e-negative. 10 3. Pasteurella
trehal o5 mREWHLEGH onMaiiEH? o128 nh 3EBHIIfyginiDifac)accor ding to claim 2, wherein said
Past eur él  a and/ or Mannhei mi a &#® MacConkey positive. 4. Pasteurella
trehal osi Iewdfiar24bMasrh¥Fei a haehpl ytica according to any one of clainms 2
or 3, wherein said Pasteurella i@nd/ or Mannheim a are G ucose-positive,
Sucr os et p8%R P Heer blgadigriPlites posi-tii ve, Arabi nose- negati ve,

Cel obi ose-negative, !|'S Xyl ose-pgsitive, Salicin-negative,

Orni t hi%elsﬁﬁgétaihv&“}@s‘(ﬂﬁ ¥ n-negative, al pha- Fucosi dase-negati ve,

bet a-Gag agt'gsmi”as%\-lﬁ’ﬁggiut ihyeg:. 5.;/Pasteurella trehal osi according to any one
of claifs F o 4r wWherein said : '

7. Identification (Biochemical and other

8. Seed on BHI broth from Difco
9. Grow the bacteria in Brain Heart Infusioh broth (Difeo) for six to eight hours
10. Add 10% sterile solution of Bacto Skn::x :d‘_lk (Difco) as stabilizer ataratioof 1 : 1 (v/ \f)
11. Samples freeze dried |

12. Viability, purity and biochemical tests.



Past eurel | a are Arabi nose-negative and Trehal ose-positive. 6. Mannheim a
haenol yti ca according to any one of clains 2 to 4, wherein said 20
Mannhei mwOaBM3Brabi nose- negati ve and Trehal ose-negati ve. PCI/HPayiBae el | a
trehal osi and/or Mannhei m a haenol yti4a according to any one of clains 2
to 6, wherein said poultry is selected fromthe group of chicken, turkey,
duck, g@f)?z dove, pigeon and quail. 8. Pasteurella trehal osi as deposited
at the accessi on nunmber ATCC No. 25 PTA-3667. 9. Pasteurella

trehal osi as deposited at the under accession nunber ATCC No. PTA-3668.
10. Manphei r@?arﬁ@%?ﬁiﬂé'ﬂé@un@tn@e@ﬁéerbﬁ@ pledrherphitd edd-shasss babteniantausirg CC
No. PTA-3669 thod for inactivation of a Pasteurella trehal osi
and/ or Mannheinevel diseass 9f theauppRCHSRIrAY 3ndrff tBRdepfoductyedract ng%'tm
conprising t fi

| nacti vat ed \ﬁgﬁg}éiwgplga%ﬁé%gf%%%@ g/ orml\ggﬁﬁ%&?ngg lié’{fe(ef‘:}r}t) f;ét‘ltrgéa@ ’Egﬁq{égl e
by a net hodvasapeimiagabmotjtiam 11 or by a rret hod known in the art. WO
03/ 037367 PCI/EP02/11899 46 13. I|nactivate eurella trehgiS and/ or
Mannhei % a hﬁ@?ﬁ@“gﬁ”ﬁdﬁeféﬁ!@@rﬂ?q{@r Mannhegnig @em iF@i Whergig s % @St e

t r ehal t

bst eur of | a T1ERe HERRRYEIE AR RE! B pESTGL PlotdtRefval’ iRl
PTA- 3668 aWﬂﬁivdvtaatﬂh&e?paslhwmrbySemagaﬁleATﬂEathaoismat&ﬁfﬁ@lol&negaﬁ“ee
attenuat ed Pasteurell a trehal os g?/ or @Tg]el m@épaerml é (ﬁca wher e t he
Pasteurd! | a PagRurelsi rapalost h icg E5FRIYL 19 & oge of
claims 1 to &Re,%rﬁﬁéshtﬁyfé&r%ﬁa ahd/ort é{ﬁnﬁénﬁﬁé‘ﬂﬁé ce%ﬁksyb%h*t@etrehal osi

and/ or Mannhel mia haenol ytica accor 10 to claim 14,  wherein said
Past eur4) | a Pastealaligi tre/m!bsvr amwnnmamniaelmdmbmqua ac@rdmlge’@t ady feremof he

roup of Pasteurella_trehal osi PTA- Past eurgl | a treh | osi
ATCC No.  PTAC a@b%é f%rﬁﬂﬁ%gﬁs?%ﬁ'@ﬂ%@&”%ﬁ& Agre BiEOseHIEVEg

Fragments or uérﬁg% g%@ﬁlvﬁonWnﬂitagp@élw@a%raﬁﬁ@séﬁé@@meOf CEBRbicYE Rédative,
tr ehal osi Mannhei m a haenol étlca accordi'ng to any one of clains

| tos10. 17. Xyloaweantme,orsaucmne@ats/eac mlmlm@negatt\re,-u mscalin-negatélen slpna-
fragnents ar t ai ni 0 nti f bacteria selected from
the group of C&ﬁeen Qi’qw?r Bﬁ@?@?'a Eglsd% tﬁ% ‘3667, Pasteurella

trehal ogi ATREsre/BTAeBSRBi JELAIING to any one of claims 2 to 4, wherein said

Pasteurella are Arabinose-negative and Trehalose-positive.

6. Mannheimia haemolytica according to any one of claims 2 to 4, wherein said
20 Mannheimia are Arabinose-negative and Trehalose-negative.
7. Pasteurella trehalosi and/or Mannheimia haemolytica according to any one of

claims 2 to 6, wherein said poultry is selected from the group of chicken, turkey,

duck, goose, dove, pigeon and quail.

8. Pasteurella trehalosi as deposited at the under accession number ATCC No.
2 PTA-3667.

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

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

» 11.  Method for inactivation of a Pasteurella trehalosi and/or Mannheimia haemolytica
according to any one of claims 1 to 10 comprising the use of formaldehyde to a

final concentration of 0.2%.
12. Inactivated Pasteurella trehalosi and/or Mannheimia haemolytica obtainable by a

method according to claim 11 or by a method known in the art.



Mannhei m a haenol yti ca ATCC No. PTA-3669. 20 18. Vacci ne conposition
conprising an inactivated Pasteurella trehal osi and/or Mannheim a

haenol yt iwae @osBrtdi ng to claim 12 or 13 and/or |ive PastewrcalHraz/1t8pehal osi
and/ or Mannhei m a haenvol ytica accordi4eg to any one of clains | to 10
and/or live attenuated Pasteurella trehal osi and/or Mannhei m a haenol ytica

accor di t C
Past eurel'l a d erma aem) ytica according to c aim

128, SnGlRaiad bl ayd Hlaodi ARIBE WoarRihelhAC hh &dnlea Scbrding to
16 to 17. 1%laivatZ] wheeaipaigl PastaumiladrejiaigslmoﬁdaraManﬂlﬂeuﬁlarﬁalemolytmapanes| ng
one or nore suitable ad uvant (s) a d/ or e r)gs) and/or c l’rl’l e é %/
20. Vacci ne sélagiedi troeon té cgm%d’t aglear eftalay ‘Ad&rpr N né Anaé 6 at ed
Pasteurell a r ha Y.

ﬁ%sgg&?rlreﬂ% 355%9 é/ o A §G§é A 81’ Mg}%ffé/f?llasq‘fagm

Pasteurell a 03| an |ma aerm ytica are selecte rom
t he group ofATEStNwIrRETA-a386%Ehal osi ATCC No PTA-3667 Pasteurel | a trehal osi

ATCC No PTA- 3668 and/ or. Mannhei m E?ﬁ E No. PTA)MﬁGGQ 21,

Vacci nel&onpdes atlspuatedofasiayreld 4g H; éa Q‘,’I &ffijﬂﬁ einia agmolfica yhereln g
vacci ne co t

and/ or v 046 EHAIEIeBRR B MayRhelhhachil ffa occtiaPio g dife of
and/ or Manniutdimisal teédaty bitteauatedording to clains 1 to 10 and 12 to 15

d/ t f ot t f teyrellg trehal o
ndl or NhnnibdVhBHORWIRG) SRSER TR IR Y AT Wenahage heemayics gec qyéas. ne

conposi ti on geEarfhAIWherdiR st PRt b Wehbibsi @ndlor MBRRRéIMIS Hadnhd]

and/or |ive attenuate and/ or inactivated Pasteurella trehal osi an /o
Mannhei ni a rmenmmtedaframcmejlglwp ®ft Restenvadiat treha@ﬁdlﬁd'rC@rfa{Qt Rﬂ'nf’g 3668.ai d

Past |l h I / h t
Cast o el 8 S50, cBped sYRRIINA PEATSSHBE i e o oo
Past eur el | apl-ﬁb@rp@(glqi-p@ 3@94C No. PTA-3668 and/ or I\/annhel m a haem)l yt i ca

ATCC No. PTA- 3669. 23. Vaccine conposition according to _any one of clains
18 to 2. fragmentoapriastings cantairiagtatogesboneraniigengefnPastenrellavireba/osk

any “one o AnGTaRRERaiA PalRHIoR aceing REEHT EnERTRRIRS LRfc 1< 1

sel ect eff f r FraghRney WHPfraetitsHss bcberdirig 1tBf elirhoys, Biwieini bRl fidghtnts are
Newcast| e Di sease Virus, Infectious Bursa[ D sease Virus, Chicken Anaem a

agent, Avi arcoR&aining.al leagtenel andigendgiihacteria selasted A thegsumot Pasteurella
paemophl oS A AT N A B PR QR M tronfo S ATRIE KU PAXBBb drt/or
Mannheimia haemolytica ATCC No. PTA-3669.
» 18. Vaccine composition comprising an inactivated Pasteurella trehalosi and/or
Mannheimia haemolytica according to claim 12 or 13 and/or live Pasteurella
trehalosi and/or Mannheimia haemolytica according to any one of claims 1 to 10
and/or live attenuated Pasteurella trehalosi and/or Mannheimia haemolytica
according to claim 14 or 15 and/or fragments or fractions of said Pasteurella
25 trehalosi and/or Mannheimia haemolytica according to claim 16 to 17.
19. Vaccine composition according to claim 18, further comprising one or more
suitable adjuvant(s) and/or excipient(s) and/or carrier(s).
20. Vaccine composition according to claim 18 or 19, comprising inactivated
Pasteurella trehalosi and/or Mannheimia haemolytica, wherein said Pasteurella
30 trehalosi and/or Mannheimia haemolytica are selected from the group of
Pasteurella trehalosi ATCC No. PTA-3667, Pasteurella trehalosi ATCC No. PTA-
3668 and/or Mannheimia haemolytica ATCC No. PTA-3669.
21. Vaccine composition according to any one of claims 18 to 20, wherein said

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



20 25. Use of an inactivated Pasteurella trehal osi and/ or Mannhei m a

haenol ytica according to claim 12 or 13 and/or |ive Pasteurella trehal osi
and/ or Mawplugiosida7 haenol yti ca according to any one of cl CPEPL2/1139940 ‘
and/or live attenuated Pasteurella t47ehal osi and/or Mannhei mi a haenvol ytica
according to claim14 or 15 and/or fragments or fractions of said

Pasteur el | a8 4 ARNAIAP 1o ANL) Bl YRINANSY B8P ild FRCARRIH! dgbdrding! @& ™

16 to 17 in e manu of a vaccine for the prop XIS
Past eur el | a ddiefzaliogi 1@ngidr12Manribeand/ar Heemtiohy tofctwvd of enbreostrains26f skt hod

of 1 mmuni zin oultry against the, di sease of the respiratory, and.
reproduct i ve‘gatsg%&e//eéc@&&oman&f/qfa@ﬁeagélm'a qe8red géﬁ:ﬂfﬂl%f/%aﬁﬁ@? S0

haenol yti ca @ccordi ng to clains 1 to 10, conprising an imunol ogically
effective 30 anount of .a vaccine according to any one of clains 18 to 24
and  he edutddoime obmppsitibnreccordisg do byy saiedofRelainsif 81tb £ 1, vdteabinssaid hideor
Mannhei m a haenol ytica _infection i,s nmonitored,. . ,Met hod of, di agnosi s _of
a di sease cANKY blveorFENLAtes. ¢ ﬁé‘dzqrep‘EEBEV%B‘P aiz’%ﬁsr‘@”rgwasa{ﬁ%az%'r o?ﬁd/(s’r
poul try, whepehnnSal; b aXBbRIME 0! tHIMIKVEALIBROLRA/BF fPAdRfs ¥Osaid
03/ 037367 Pwm%ﬁﬁggagémé@%erum plgsm, tissue scrapings, washings,
swabs, ti ssuRgstenally drahg/csiiaddéadarnhdinia baempfdicann thevactine are selegted

trehal osi and/ or  Mannhei mi |yt i i i 5. |
Lo 10 28, “NERoiGBIavaoRb el g RS ATe s BRY T SReSterhance
of Pasteur elg, gléiﬁbﬁ%gﬁg?.apﬂAgﬁd@M& WiahrreatR! Naémalytica AEGT INSIGRTRY an

| mmune test. di agnosi s according to claim 27, wherein said
presence of X eurella trehalosi and/or Mannhei m a haenolytica is

et o MRS R PSR et 1T BB or R I8 RE 2oL ur ot
accordi ng t gt38ystIMRe Ghefhtigeh #dmt®vidds or microorganism pathogenic to poultry.
24. Vaccine composition according to any one of claims 18 to 23, wherein said virus

15 or microorganism is selected from the group consisting of Infectious Bronchitis
Virus, Newcastle Disease Virus, Infectious Bursal Disease Virus, Chicken
Anaemia agent, Avian Reovirus, Mycoplasma gallisepticum, Avian Pneumovirus,
Haemophilus paragallinarum, Chicken Poxvirus, Avian Encephalomyelitis virus,
Pasteurella multocida and E. coli.

» 25. Use of an inactivated Pasteurella trehalosi and/or Mannheimia haemolytica
according to claim 12 or 13 and/or live Pasteurella trehalosi and/or Mannheimia
haemolytica according to any one of claims 1 to 10 and/or live attenuated
Pasteurella trehalosi and/or Mannheimia haemolytica according to claim 14 or 15
and/or fragments or fractions of said Pasteurella trehalosi and/or Mannheimia

2 haemolytica according to claim 16 to 17 in the manufacture of a vaccine for the
prophylaxis of Pasteurella trehalosi and/or Mannheimia haemolytica infections.

26. Method of immunizing poultry against the disease of the respiratory and
reproductive tract caused by a Pasteurella trehalosi and/or Mannheimia
haemolytica according to claims 1 to 10, comprising an immunologically effective

50 amount of a vaccine according to any one of claims 18 to 24 and the reduction of
symptoms caused by said Pasteurella trehalosi and/or Mannheimia haemolytica
infection is monitored.

27. Method of diagnosis of a disease caused by comprising the steps of obtaining a

sample from poultry, wherein said sample is selected from the group of blood,
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serum, plasma, tissue scrapings, washings, swabs, tissue, analysing said sample
for the presence of Pasteurella trehalosi and/or Mannheimia haemolytica
according to any one of claims 1 to 10.

28. Method of diagnosis according to claim 27, wherein said presence of Pasteurella

5 trehalosi and/or Mannheimia haemolytica is determined by an immune test.

29. Method of diagnosis according to claim 27, wherein said presence of Pasteurella
trehalosi and/or Mannheimia haemolytica is determined by an molecular biology
methods.

30. Diagnostic test kit comprising all the components necessary for carrying out a

10 method according to any one of claims 27 to 29.



