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(54) Title: NOVEL BACTERIAL POULTRY DISEASE

{57) Abstract: The invention belongs to the field of animal health and in particular the causative agent of a new bacierial poultry
disease, Pasteurella trehalosi andlor Mannheimia haemolytica. The invention provides said Pasteurella trehalosi andforMannheimia
haemolytica bacteria, vaccine comprising inactivated Pasteurella trehalosi andior Mannheimia haemolytica, and a method of § immu-

nizing to prevent the disease in chicken.
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During the | ast decade, intensive poultry farm ng nethods ?4&@%@@6
productivity, has resulted in an increase of disease nmanifes i

t hroughout all major poultry producing ,s countries. This has caused an

i ncr easwﬂ ofor new and better vacci nes and Vacc'P@'ﬁhﬂﬁu parans to
control ese | seases. Nowadays, npogt animals are inmunized against a
nunber of di seases of viral and bacterial origin. Exanples of viral

di seas oul t are astl e Disease, Infectious Bronchitis, Avian
PneunDSfOr‘{?rsibD r poy “ﬂégf: $ERRE Bur sa[ Disease etc. :0 Exanpl es of
bacterial diseases are Avian Coryza caused by Haermphi | us paragal | i narum
(upper respiratory tract), Bordetella avium (upper respiratory tract),

Omi t hoBizdd of thenmwvémthart r acheal e (| ower respiratory tract), Sal nonella
infections (digestive tract), Pasteurella nultocida, which is the
causative agent of fow cholera (septicemc), and E. coli infections. 25
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a new bacterial poultry disease, to provide the causative agent of said

di seasBOYNR 04 & BeprQﬁW@é peulinicdipease; Pasfasrelia trebalasidansidersannhgimiagur e

v e A L %@EB%"’%E o/l A RAHEr 1500 -

- FI G 2hadsnalyficar bactemenarvabauge ¢amprisingt inaotivated dPastourdiiat trehalési @d/&r oi | ers:

Conj uctjiviti.s. l anmat i on .ar d the eye FIG 4) Layers: Nasal

i ot ha i iz iemalica Bk etber B iy Shicken & pielontsbid dikeasamat | on
and, h&ﬂl’m[ckmge around the eye. FIG. 6) Layers: Haenorrhage in the dernal

ti ssue behind entrance to auditory orifice. FIG 7) Layers: Inflamration
of kidneys. FIG 8) Layers: Haenorrhages in oviduct. FIG 9) Layers:

Def or ,UFIG 10) Layers: Haenorrhage in the junction
bet vvegg%l&\@{éh@?ﬁ:u Sggéﬁ%' gizzard. FIG 11) Layers: Congestion and
haenormlhra@dherllaswﬁedadn lnthsa%pwliryrfﬂltraig nafreisitoindrédse pradudtivie mas

| nf| d h TG LR SPR e Pr oStr at FIG
1) L gened B Rrer e dRSkss ReniaRirion duiolohout e mbe; paule porusRsnl
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Haenorrhage in heart and coronary
vaccination programs - to control these diseases. Nowadays, most animals are

immunized against a number of diseases of viral and bacterial origin.
Examples of viral diseases in poultry are Newcastle Disease, Infectious Bronchitis,
Avian Pneumovirus, Fowipox, Infectious Bursal Disease efc.

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

P

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

»  Figure legends

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




10 FIG 18) Layers: Healthy bird on the left and sick bi rdzqr@frg%%ght
wth ruffled feathers. FIG 19) Layers: Geenish diarrhea. ) SPF:
Haenorrhage in nuscle. FIG 21) SPF. Prostration (loconotive problens) and
greeni shyslisaisfaea. 15 FIG 22) Layers: Enlarged liv i enor r hage.

Di scl osure of3 tﬁe invention Definitipns of terns use?qfrﬁh{o%é&%escri ption:
so Before the enbodi nents of the present invention it nust be noted that as
used hgeebp and dig el | 05, G gpoular forms "a", "an", and
"the" incl Ede p?urla# h‘?g?@ﬁ'@%@% uﬁa?s@tﬁ?té&%o Fﬁ'xt .clearly dictates

ot her Wit&e3) ThusBrdilers: Erajuplivitis andfinflammatioroarduad Besewur el | a trehal 0s?'

i ncl I Lty .of el | hal gsi bact eri f t
the ~adpr B P! ol sl MEhalAEA G iSinted 68 Wi GvRGS al et o theroof
known FIG. Bpri | R&@fs: WABFHSIBHINE IRSHJFRR36 LESRR thd ey, t hose skilled in the

art, o forth. 1t is irrelevant whether a word i's capitalized or not,

t he'r ef gegbot h Layers Hrrreorrhage i dhgriarmel tissiue, bebind edmpcentardudioryunl ess

i ndi cajrfde Ot herwi se. Unl ess defined otherwi se, all technical and scientific
terms used herein have the sane neani ngs as commonly understood by one of
ordi ndiG. &ki | | Layersadnflammeation offkidekys.hi s i nvention bel ongs. Al t hough any
met ho mat,er L.al. i m or .equivalent to those described herein can
be usce#ZG?@d he I%MS%‘%@%“@M?@%%'%R&'@#The present invention, the preferred
met hoddG. @levi cdayermDeformed ogbiiarefoficlegw descri bed. Al publications

ment | d,herein are incorForat ed herein by reference for the purpose of

de¥cr rPniPland Laverss Hapmgrrhage ndne junciensbetsen praventiiculusent @irsRshi es as

repor 7@, 11y t he aiersPoBha&Rbh ARS8 hebinshhSadit sed in connection with the
i nventi on.nNot hi Zg her eél;n Isto % @2?,%%“03@1%5@ an adm ssion that the

invention is not entitled to antedate such disclosure by virtue of prior

I nventy t1,Sl . a new bacterial poultry di sease has been observed
by thg)%%gsgﬁ{e%télﬁnféﬂbéﬁtors, whi ch occurs primarily in layers and | ess

frequéle. 12) br eal@ssinfidintatlos 8as RadMerRARNInIKkiMeYl cken that had been
vacci E@Y; e&)agal nst the bacterium Haenophilus paragallinarum (causative

ageént i an SEh Prepiratiamd Past eurel | a nul toci da (causative agent of fow
chol erm3..141he $X% j Efﬁw ' differ fromthe specific
synptons o Coryg%%p%g?/@é{rﬁyg%? ct #Hiﬁﬁﬁs‘?ﬁ% new y di scovered di sease

cl ear FiG.sibows - RayarscNadal disclrgs andh palefcombipper respiratory tract infection
as de i,ned bel ow,  H. ragal [ i narum coul d be ruled out as the causative
agentéﬁrﬁlg?pre @Fﬁfs-i'#ﬂﬁéﬂ‘f)fﬁ!ﬂggﬂ%m@@ inafirst aspect to Gamnegative,

f acul Fi.i1ve anBPFPHhémorrﬁégfé’iWeBHiaﬁd%Bgir%hﬁféﬁ.d bacteria causing a novel

di sease of the upper 25 respiratory and of” the reproductive tract of

paul tFK5: 1@her el-ayessii Healtw: biFdd andhe lekianck sigk Hindoom tthe righbwithofuffaist eur el | a
t r ehadagffler@nd/ or Mannhei m a haenol yti ca. . .

FIG. 19) Layers: Greenish diarrhea.

FIG.20)  SPF: Haemorrhage in muscle.

FiG. 21) SPF: Prostration (locomotive problems) and greenish diarrhea.
s FIG. 22) Layers: Enlarged liver with haemorrhage.

Disclosure of the invention

| Definitions of terms used in the description:

»  Before the embodiments of the present invention it must be noted that as used herein
and in the appended claims, the singular forms "a", "an", and “the” include plural
reference unless the context clearly dictates otherwise. Thus, for example, reference to
"a Pasteurella trehalosi" includes a plurality of such Pasteurella trehalosi bacteria
reference to the "cell" is a reference to one or more cells and equivalents thereof known




Sai d bacteria may be isolated frominfect ed trachea, pal at 12@@ liver,
~heart, kidney and gonads (broilers). They can be identifi e 6[eurel | a
trahal osi and/or Mannheim a haerol ytica accordi ng to the invention based

on the t sted bel ow. 30 Beta haenolysis + Xxi dase + 21
April oSBT 037367 I EPOSY 11899 4 Catal ase + O Rl ' rave

| ndol e The bacterial isolates nmay be purified and bi otyped according to

h & ) ' t i s. al
L1 L bgSRRLY el B o0 s el B0 TS P, o o
DNA- DNnohytbeiefire alvdth n‘jArElﬁno@”emd I“sebimoseh hygve thengdrys i riesififgy, Culess) -

dinical 3 835 a ri Qotypi ng., Sai d met hods nay be
-aplpln= g@dgg&e({@tlﬂgpnﬁ% %S a\eﬁﬂf% %ﬁ P‘?@dt egpicaliang shientiie taims ued scope of
the phestrhavetheBamemedhindsds tﬁiﬂﬂﬁorﬂ?dﬁﬂeﬁsféoﬂ |t dﬁﬂﬁgﬁz%kmc?ﬁil‘tg ates is

al so exgngllfled in the exanples. Thus, an inp rtant as of the present

i nvént PBAC WRictb s duyentipg QQ’QﬂQ&l &houahanbmmdmanmmataaelm:mﬂarca wher ei n
sal o Paglpie! bBod Rechanheloh 2 bl B ) pHASER Y ESROS] beve

G am negat 1 ve, oxidase-positive, catalase-posi
ni trat lerﬂpestlm\remaorarme prefeired meﬁmds v@evnd&seém aialen,a@aemo%dé@%@i | AN

trehal haemnol ca.are nkey- posi tive. Even

more AipAs dherl BRI Bl oS FRBrebtatidgiai Bk Eplerenim i GOm0l vt | ca

are addssciibinglahy dus‘awstr@smemIl:heyeﬁecthﬁ@égﬁdgrﬁmggmgﬁég gsﬁggﬁﬁﬁmeﬁgg; It :/\e/e
|

cEjgldfq PLS@@B%PB &“}h\’/"i'l 'iﬂl%‘i gﬁé@@&ﬁi&%ﬁéﬁ@wuwe lﬂ&@@lC@aMﬂlln@ haegfreisgosi ti ve.
Most HeebsrhdtRdd e aaﬁ?\é}%ﬁﬁ%@h@e%‘ilf@o%\%ﬁhon Vgt eén %cf c? %ﬁ%&a‘jej Sgll ha are

al so” Ar abi nose- neg se-positive. sai d
Past eulistlasare bevidue of préordnweniion.bet a( (3) - G ucosi dase- negative or - positive,
dependi ng on the biotype. Also nost preferred are Mannhei m a haenol yti ca,
wherein said Mannheim a are furthernore Arabi nose-negative and Trehal ose-

negat iSueprishigh, e atevy tRlckial YUKy MABEARI Wad BAATBbYENER B the Cgvﬁé’s el acteria

bet a- J ucpsi dase negative. These characteristic properties
may’ ré'?i"&@f% I8k OERHTE PrimARY indayers aidnless frequentbiacereileral Th@ldiaeaye pat hogens

(D seqaRSsddn iﬁOéHIél(eY\ thja_?[ﬁra@ t'fé@nlg%} natel! b§8nYtheBhalerih rﬁee‘mop%vy‘r"s State

Uni versity Press,
paragallinarum (causatlve agent of avian Coryza) and Pasteurella mulfocida (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 fhe causative agent. |

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

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

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

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

Beta haemolysis +
Gram stain -
. Oxidase +




21 April 2006 WO 03/037367 PCT/ EPO2/ 11899 5 Anot her pref \%ggd ﬁf@ di ment
is Pasteurella trehal osi and/or Mannhei m a haenvol yti ca, Bt id
poultry is selected fromthe group of chicken, turkey, duck, goose, dove,

pi geon %%}gl%gw . Disclosed herein is a G amnegati v&@}&yi}é@ti ve

anaer obi C, onor phi c rod- shaped bacteria, said ba 1'ng
characterized by the bacteria deposited at the Anerican Type Cul ture

Col |l ection Alt?l'CC , 1081, University Boul evard, Mnassas, VA 20110 - 2009,
USA, undera“: | 1 ow ng“"deposi t nunbers: Pasteurella trehal osi ATCC No.
PTA- 3667 (MhE®fnhal desighation BIV-4985); Pasteurella trehal osi ATCC No.
PTA- 3668 (i¥fal®nal desi ghation BIV-AVICOR); Mannheini a haenol yti ca ATCC
No. PTA-SGMO{Q nternal designation BlIV-07990). The date of deposit was
August_22, 2001. Thus, a second aspect of the present invention is

Past edhel basteriabisalates may begpuiied and diotypddeactodiing focthesmethod niesbriedATCC No.

PTA- 3667 b, ol - f h .0 £, i n tabl f le 1.
ity S8R e8P B R ol L Blsp SRERBAL 18 e [T drPerEa ¢
deposintettodittot tlassifynbasters s SDNA-DNADRYbritEaEono REAT Aredfifeflon TdRgmebact eri a
are furtper ex_egljrfl_e_d in tacgl 2 of_ exangle 1. A fqurth_aspect of the
pr esefAVRY SREE Slingalivierabiol f%ﬂﬁwéﬂy%kﬁ Qangefiyniegl Said methodsnder

acces Mo ERRY tiFe oo mO8R wSSAAGILAAVRE e SLAR o FXETP1 1 1) o0

in table 1 of exa 1. The results of tests from section in the
exanppPesepirigyertion1 A challgrpesmodehtol validatet echimpostniatesbis \alsol 885mpliiECC No.
PTA- 306 434, eg' AVI COR;, ATCC No. PTA-3668 to belong to the famly
PasteureFI acea€e (Pasteurella trehal osi, which are Trehal ose positive and

ar abi Mhes, aagatporednt adpdce @ﬁmeb@eéﬁdtan%hﬁ&?%ﬁ?eipéér@@r% 1B HA153569

bel ong tp the fam Mannhei m a (Mannhei m a haenol ytica, which are
%gqxér My ( y

Tr eha Mangberig hapmalyien, hereiRespit iRasfeuralia @ndiasMasmheimia are i s a

m cr o er- TN CONBLnS | cterya as jsclo . The

Cul ool Pl e P hORINBE  oldhsB ool . BEAafi8d e bet ween
35 amreaS’@%ﬁgatbebaﬁﬁraeip@sma% ard gindole-negdive. !’leeT@ﬂa]E)Iyg_tﬁ?@ppggtbgrega(ygen
pressyr,e. e bacteria.can,be wn in a variety of different

gener-fé?h ‘Eﬁ’ﬁé’é’@’"dgé?’éf??"&ra Q?Wﬁmﬁ @ﬁ%@?sﬁ’g ﬁﬁgpék%h%%mf% RVeE HRMe | ed

per sqprefetred, saillr pastosr@/BtRhbiosT Bha/oSManhh¥iik %@ﬁidg@é%@ ditlhahyy Heart

I nfusjon broth or any April 2006 WD 03/037367 PCT/ EP02/ 11899 6

enri O%HP%lt.fveFrMafﬂﬁéil-BPiiiﬁV@rdyaailngﬁeﬁeg@ti\(mﬁ?edﬁbi@me@gajlveoé(y@gaf

I nculyeifleat saiRfifnétivé4 ORfthfhe-negative, Esulin-negative, alpha-Fucosidase-
negative, beta-Galactosidase-positive. Most preferred are Pasteurella trehalosi,
wherein said Pasteurella are also Arabinose-negative and Trehalose-positive.
-Preferably also, said Pasteurella trehalosi are also beta(B)-Glucosidase-negative or —
positive, depending on the biotype. Also most preferred are Mannheimia haemolytica,
wherein said Mannheimia are furthermore Arabinose-negative and Trehalose-
negative. Preferably also, said Mannheimia haemolytica are also beta-Glucosidase
negative.
These characteristic properties of the bacteria may render the bacteria novel over
other known bacterial poultry pathogens (Diseases of Poultry, Tenth Edition, Edited by
B.W. Calnek, lowa State University Press, lowa, U.S.A. 1997).




Vari ous physical and chem cal nethods of bacterial inacti v?gl on known
in the art. Exanples of physical inactivation are UV- rad -ray
radi ati on, garma radi ati on and heating. Exanples of inacti vatl ng chem cal s
_are bet a ?I ol actone, glutaral dehyde, beta-ethyleneimne an

f or mal d&f @ 3% eferably the bacteria are inactivat e GlEH }‘6? mal dehyde.
Surprisingly, the use of formaldehyde at a final concentration of 0.2%is
an excellent nmethod to inactivate the bacteria. Thus, in a fifth aspect,

t he i dveiher prefesed e@bodigent isdtasirirelGrirahalas andler M@nahe!a?@aé?@e%w-a

t rehal
corrpri"’ﬁé};ﬁ:'lng'iai'sélgﬁyeooE’cl)}i@?on%1 %lgc}tr@r%mﬁﬂmgeérgltgﬁgﬁ ﬁgg& E%r]?% n(%Jr&g on 6Pb8@2% Said
bact emigeontarchquaile | nacti vat ed by t he net hods di scl osed supra and by ot her

met hods of inactivating the bacteria known to the skilled person are
enbodied in the present invention. Therefore, a sixth aspect is

i nact ip{gdissbP e ShUIE 5; @rhﬁﬁn@ééi% &aﬁaﬁuve'\/%na@r%re ag:@aﬁm?ﬂggb

obt ai nabl e by a nethod accordinhg to the invention or
t he ashapegd destedis, said émaatarnaabemgaaf@daagsze@ tyl the ba@aaa c;:!;apoartew! at

wrce o, ARy YRS e Fodikfn - [RTCERT o, Bl B RRR o

MannhMamiaasash 20110 € 2006, G:ESAhmdéirchﬁﬂéwmﬁhmpeémnambarssevent h aspect is

live at ts, la. t aenol ytica
wher ei n téﬁw&kast er urﬁfggép fﬁg%gﬁﬁ'ﬁ%w%ﬁﬂ%’gﬁﬁwﬁv}?&@ﬁ& ytica are
E,\i/}a t eﬂuaMted?elﬁftlm“I@Ms‘yATsalmb IH‘I\A@S%@&f @ﬁt@lﬁtaﬁdeé?@ﬁét@hlgf?gl\ﬂctfmha: FSI and/ or
nnhei aenol yti ar te romthe group o ast erurel | a
Pohat o Mahrke aae e mPReHBEET o E 30 iatoel ey puntion B (GUORT A 3668
and/ ofrp, %Qﬁﬂg @P%‘%ﬁﬁy Lygtlzgaz(ﬁliCC No. PTA-3669. Said Pasterurella
an

trehal osi a haenolytica can be attenuated by nulti ple
passatiss, arsesppd appécitof theupresenrt mmiltlan@s Pagteusailp tathafosi axtépobitedatn i n t he

ner oi ROl abpRiof nlelne W 0, FESRORT dhess N AL BbRbel 1 1 o

ar e kexengglified irhtable posexdrhgeriepl i cation to cause clinical disease.
Att enuat ed as understood herein neans, that the Pasteurella trehal osi

and/ oft th %rﬁ%ﬁ@q?tnﬁ’fam‘i’a@@éﬁ?tt inventigneis| Pe@teye&f!aetmfwlw tas geposited at thepl i cati on
to caysr Shidys qﬁs(g_; ments of
Pasterurella tfrbghé'l oSl an ' )rg\n el fn' gaeﬁ%rﬁ%/% eggHg%FEX‘%égmquy a -
met hddtabiemfuemamlm& drt. Sai d fragments may be prepared by detergent

sol ubj Li z t| on st eur el | a trehal osi and/or Mannhei m a haermlg/t ica

P
accordi qfﬁ RISSEAT Bivepliony iy Mapraesimia iRsaokisarmsi deposikecha

Pr ef &h@bur)ﬂerS%désfslbﬁChulﬂBér ATAC AgHEHTA-866. Pithédd SRcRAL! RN SuRfesal d
Past eurel |l a trehal os
exempiified in table 1 of example 1.

“known in

The results of tests from sections A and B ih the examples (Tables 1, 2 and 3) confirms
the bacteria BIV- 4895; ATCC No. PTA-3667 and BIV-AVICOR; ATCC No. PTA-3668

to belong fo the family Pasteurellaceae (Pasteursifa frehalosi, which are Trehalose
positive and arabinose negative), while the bacteria BIV-07990; ATCC No. PTA-3669
belong to the family Mannheimia (Mannheimia haemolytica, which are Trehalose
negative and arabinose negative).

Also disclosed herein is a microbiological culture ‘comprising bacteria as
disclosed above. The culture may be made by growing said bacteria at a
temperature of between 35° and 37°C. The bacteria may be grown under normal
_atmospheric oxygen pressure. The bacteria can be grown in a variety of different
general-purpose bacterial growth promoting media known to the skilled person, e.g.
Tryptose Broth (TB), Soy Trypticasein Broth or Brain Heart Infusion broth or any




and/ or Mannhei mi a haenol ytica. Preferably, said fracti ons/%%%ﬁ?%o% are
outer nenbrane proteins of Pasterurella trehal osi and/or ei'ma

haenol ytica. A "fragnent can be any inmunogenic subunit of a said

‘Past er urgld @pbfsgnal osi and/or  Mannhei mi a haenol ytica,, l..& pol ypepti de
subset. Thus, an eighth aspect rel atgs to fragnents orP(#T(@g%’flg#s cont ai ni ng
at |l east one antigen of Pasterurella trehal osi and/or Mannhei m a

haenol y co Q th inve t| on. Mbst referably, said fragnents
are con‘%’*’ﬁﬁ?ﬁé"%‘i‘g tlges%)a tﬁ@ il ﬂ b+ OpRet ap s Bﬁeeé’ﬂ%@t agprringHhated at gr oup
of Past3r°Crfet pahbuehal osi ATCC No. PTA-3667, Pasterurella trehal osi ATCC
No. PTA- 3668 and/ or Mannhei m a haenol yti ca ATCC No. PTA-3669. Said
fragnent may conprise whole bacterial cells of said strain(s), bacteri al
ext r aCteariotM { sy MBNBH P BRemiEAAREIHRAS of hQbwS g oxlns, and
purified pr otrg{ ns. Antigenic the’y e’0 ?)%g{gg%@g?ﬁégﬁ%%( 99\‘%’?«%&%9 for
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t he corgeasp g ge ri sone rok ryotic or eukaryotic

expr ess‘::l{ gn fs?%g n@m orgg@h@?gﬁﬁg ﬁ%%{lgléﬂ F‘S a8, betapropielactane.  known
to theghKadalfMyﬁermletrﬂeﬂelnﬂﬁ@dnﬂlﬁfrﬁia'lﬁdh?dé.' ve, and/or |ive attenutated,
and/ or inactivated Pasterurella trehalosi and/or Mannhei m a haenol ytica

according to the invention and/or 21 April 2006 WO 03/037367
fractions of. s | | a trehal gsi and/ or Mannheim a

PCT/ EP 1 t
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ni nt h @(ﬁect the invention further relates to a vaccline conposition
conpri 1§ |ive, and/or live attenuated, and/ or i nactivated Pasterurella

t r ehal pads, #n8fith aspdn rlh@'lrmeﬁtlcmﬂ%i%ﬂraé’ td &f‘%&w fBJF to? a% &éﬁ%ﬁé ons of

sald Pasterurel | a trehal osi eima erm
"vacci ehalasf ansder Meawieimia Bagmplytiea wecwiling ﬁ)oilhe\netm’monaa:qmpmg:d-rq)rl si ng

ant i geurgecofsfgpﬁélagﬁgo% &’bdfiﬁa?c&qégnWaﬁEr?Bfg.zfzgr. the purpose of inducing a

specific a active or passive I nmmuni ai nst a di sease provoked by said
“Pasteurella trehal osi and/or Mannhei m a haenolytica. The live or live

attenu teurel | a tre al Mannhei m a haenol yti ca may confer
act i vegéﬁgr% rif”' I g Ing 'Vaf‘?da%ﬂg? r"@ﬂthﬁg%@wsg?dvﬁ@fﬁa@%’r RY Otbﬁ%/l bodi es
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ant i genl cal | é ?I ated organi sns. The inactivat Past eur e trenhal osi
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Addi tional conponents to en ance e |1 nmune r
commorN§thog dingvre in ttlafe aut. frplevabiy.s saitli ectvated Sasteurélantrdhyalos Xarstgor i ner al

‘or ot s ,added t cin rated by

he boemHelRiehadoldcsRint, sSIBES o o Sio T AAIPES SREFOROATB et 5.

li ke an Ra’m-isw, r Pastedraﬂa trohaglosie NMTC  Not Frtebs®Saiior Mannheimia
haemolytica ATCC No. PTA-3669.

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

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




grow h factors. In a preferred enbodi nent, said vaccine cog‘gri SﬁZOU

i nactivated bacteria. Preferably, the vaccine refers to a gs

- defined above, wherein one imunologically active conmponent is a live
Past eur el l,a /Bgrﬁé)/a' osi and/or Mannheim a haenolytica. The term"live

vacci ne" Perers’to a vaccine conprising a particle capabFR2g48?

division/nmultiplication. Preferably dl so, the vaccine conpri ses attenuated
Pasteryrella trehal osi and/or _Mannhei m a haenol ytica according to the

i nvent i"GFFINAda aspHaderaloedt hemin ymaarse pthab| thec Kasieareliar trekalopl emid/orSai d

vaccin SO m ni stere a conmbj ned vacci ne conprising two or
nor e swég?%gﬁ‘(l') g%l OW%,W%HHJ%E %O%PPFS'E@OBEP“Q@%N)%”%¢ dlinica!
PCT/ EPOIeE8899 9 |ive attenuated, and/or inactivated Pasteurella trehal osi
and/ or j;m a lytica .and/or fractions of two or nore strains of
sai d PQ&@QE‘%}EP Féé‘ {}?@{"@Pﬁéi ﬁ%’ﬁlﬁ‘/ dreaignntiet ning Rasledrefiai dehalneisangfoef er abl y
sai d | Meenh@rid Bhefn : i i ed .Past eurel |
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trehal gsi and/ or Mannhei m a haenol ytica "an
Past erd?e®3€a trehal osi and/or Mannhei m a haenolytica in the vaccine are
.selected fromthe group of Pasteurella trehalosi ATCC No. PTA-3667,

Pasteurel | a trehal osi ATCC No. PTA-3668 and/or Mannhei m a haenol ytica ATCC
No. PTAsdess! hevpisiare disicorel ardragnients 6l RASIErRSIBIFHSRS! hMBet AM4AN RS nia
a

Past er LT i and/ or nhei m a,_haenol yti ca and
phar rra’!:%ﬁﬁ[@g I§Bl%!{%§‘§t | & JEFPPRr KepwWinipy thenart. Saidi fregmente may al so be

adm niba eraphres Ly dstalgone SoGREARA SOPRSIOSIAIS (URIR I PhbMdhic| 571 ¢

inactiyvated . Pasteurella trehalosi and/or Mannheim a
Fur t hel475? licq AageRrdingdo die ipmentiontss by enjrefhesinsthdrbknoverindle aite r el evant

i ' i i the . i Theref ore, pref erabl
oy adereratly. saRftra@B6s BEraGehE eRfoldieiibeis of sokbpasedeiadanepd — o o
Mannheinier Maenbeiniachaerasitiea PPAsERMAN $68! factRGSARIARL G CA! é&@gor

exci pir.i%| ; Sai d v.acc'U_])e may al so be adm nistered as -a conbi ne cci ne

conpr NS RBAGPISICINR PE Pasteriieda terhalesi @ndreroManaheithiPasemalgicaa tr ehal osi

-~ and/ oA Jiegniedi rdan BEREAPInhb j it d , ines nmy conprise
fragnwiﬁ?g whi ch cont aTﬁﬁ at ﬁi%%rilﬁg%@ﬁﬁta%fféfjg%ﬁ %&%ﬂ%&#@?@éagqf@ﬁal 0Si

and/ of&RARKER haamelina iye: Ao polypentidprsebsatabl y, the vacci nes may conpri se

fragments which contain at |east one antigen of bacteria selected fromthe

group of Pasteurella trehal osi ATCC No. PTA-3667, Pasteurella trehal osi

b i b e o T
pr ot eireferabf 5@ AaGHeRS akPEMAINES aPbad RETBIH SIEEE TR Yom the
group of Pasterurella irehalosi ATCC No. PTA-3667, Pasterurelia frehalosi ATCC No. PTA-
3668 andfor Mannheimia haemolytica ATCC No. PTA-3669. Said fragment may
comprise whole bacterial cells of said strain(s), bacterial extracts, Outer Membrane
Fractions, bacterial exo- andfor endotoxins, and purified proteins. Antigenic
polypeptides or fragments thereof may for example be obtained from purified bacterial
- proteins or by expression of the corresponding genetic material in some prokaryofic or

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

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

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




exanpl e be obtained frompurified bacterial proteins or byziﬁ)’rgﬁ @qqon of
the corresponding genetic material in sone prokaryotic or ? C
expressi on systemor by organo-chem cal synthesis. Said nmethods are known
- to the skjlle erson. 21 April 2006 WD 03/037367 PCT/EP02/11899 10

Pr eferag"r993’?3%¢§9vacci ne may al so conprise an adj uvant?crfﬁpé'?’éllﬂ re, the
vacci ne conposition may further cog%ri se one or nore suitable adjuvant(s)
and/ or exci pi ent sé? and/or carrier(s). Adjuvants as used herein can
conpr i Bactions sefasrieé SLasteirelso lighalpsicanafen Mannbeipin deemplytican doni Wedn @d ani mal .
A nunb different adjuvants are known in the art. Adjuvants as used
herei n"may 1 nclude Freund's Conplete and I nconplete adjuvant, vitanin E
non-ioni c bl ock pol yners, nuranyl di peptides, Qil A mneral and
non-mneral oil, vegetable oil, and Carbopol (a homopol ¥rr_er . Ina
pr ef er A5G EsARREO RSN it Ry/agepe detvediiemdhe Rewlyideatifiad kasteiagisdesqd- oi |
emul si o], : ' 1tR8 i i I Pg&; bdin SYIRIA Si ng
i nact i gﬁg\gﬂﬁ?\é?ﬁ]ead@ﬁgggfyﬁ’atnggdﬁ%gn%mﬁrﬁ?lgﬁs tgcr%u SI Orﬁarécggj uvar?!t . Ot her
ways ofonapffsing fivey andéor tive alienuatech eni/or inachwted Prsledirglier tsahalast and(prs o
embodi gL AitRe ndbREhAGE dn /FP?I% FBRSor fhSRMR! & %&%é's'terb fla {RFGIQSF MBY
conprise one or nore“sultable erul'sifrers, e.g. pan or Tween. Preferably
al so,  g/or Mantheirailadiaemaiyitioe at t enuat ed, and/or inactivated Pasteurella
trehal osi and/ or Mannhei m a haenol ytica and/or fractions of said
‘Pasteurella trehal osi and/or Mannhei mi a haenolytica in the vaccine can be
sel ectRk fer@nivhbeing £ Rn@érsioadtiRiréthab |Avadditd) fdrosdterERCud® copAsiAG6 7,
Pasterurella trehal osi ATCC No. PTA-3668 and/or Mannheim a haenolytica
ATCC Ntigeria syBelgnces: ane isapdministered Ve ienpurpesg of dndiicing a spetifioapdant i gen

P sakie Br 2RLHER Eimuhi? SR 2 RsG peb ka1 St Pt fondler s 0
hae nolayidYar Maxntiginie haedkdic:3 68 livSar livevatterivatedBystemelly irskalvdiaind/dpact eri al

cells,of said strain(s)., bacterial A extracts, Quter Menbrane Fractions,
bact e aﬁ”?’g%@ a ﬂ?’Bé"’s’é"fﬁdotrﬂﬁY nsCOHHd RAFVE i MBIt eithat  ARBY gebl ¢

pol y pefink@aed Pasbivaly VR hiatdrhal £boliBY abamseirrN rﬁ%eﬁ?‘itaédﬂ?éi'ndﬁ hhem

purified bacterial proteins or by expréssion of the“correspondi ng genetic
nat er is@Metimgs isre apaibrlaapligenically relatedrgroanismex The dnadtivatedsPastewneliby

21" ap B R A0 pem i el Fettofs SRR AR U B acci ne
conposntiooManhheintie hacmoptics g cehfdrpassiveiemuatjiler antigen froma virus or

- mcr oorézlani sm pat hogenic to poultry. Preferably, said antigen is in the
f or m Hedifigrabcorgpe toaegnhgpce the immune response can be constituents commonly

referred to as adjuvants, like e.g. aluminium hydroxide, mineral or other oils or ancillary
molecules added to the vaccine or generated by the body after the respective induction
by such additional components, like but not restricted to interferons, interleukins or
growth factors. |

In a preferred embodiment, said vaccine comprises inactivated bacteria.

Preferably, the vaccine refers to a vaccine as defined above, wherein one
immunologically active component is a live Pasteurella trehalosi and/or Mannheimia
haemolytica. The term “live vaccine” refers to a vaccine comprising a particle capable of
division/multiplication.

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




i nactivated viruses or m croorgani sns or fragnents thereof 3,%'(@ 6@grrent
may conprise whole bacterial cells or viral particles, baa{ F tracts,
viral antigens, viral subunits, Quter Menbrane Fractions, bacterial exo-
and/ or endotoxins, and purified proteins. Antigenic pol Ipe tides or

f r agnment¥0 PB4t may for exanple be obtained from 'q’gl"é(gls??act erial
proteins or by expression of the corgrespondi ng genetic material in sone

prokaryotic or eukaryotic expression system or by organo-cheni cal
synt hdive sttengated, ansdrdoiactinated iBastayralie trahalask and/etiMpanfaimia hieswidicacl osed

herein, s a v, j copposj tion, further prising at.]eagt _on ot her
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_ funct iMmmheimit haeobltica ATCCtNG, PTARBBENI stered to, or of organisms living in

- or on the organism The termincludes, but is not restricted to
antibiotics or antiparasitics, as well as other constituents comonly used

to achi r 418 t Wole]! ke o j . essi ng
tra t b LTI, And PRORPEARDHEES naqpiolt badfirurd @ LD aRUar2x, 00
vi a eMasndleimia par ent er al rbaemslyticach as oral, iamdanasal, intravenous,

intra | ar.,.. Sub S, _intradermml. or Qt.her suitable route
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al so digplineed ded ebmbingd Fasivds cRBeiting Blo SOMBRSHtHIM ofsidinastivated | i ve,
and/or_ live attenuated, and/or inactivated Pasteurella trehal osi and/or

MannhEpffedrala &iebalpsi ang/ordannbeimia haemelyicat sai d Pasteurel | a trehal osi
and/ or Mannhei m a haenolytica. 21 April 2006 12 Di sclosed herein is a

nmet hod of treating a Pasteurella trehal osi and/or Mannhei m a

haenoFyitliersore ffeactions ahwhale ogls maytdie be weet astthe irelevant dmsunopadirabove)
bel onging_to the roup ,of poultry.wherein said |ive, attenuated,

i nact at% gﬁc'ﬂﬁsf"gﬁgﬁﬁ'i Oy |'B¥?'¥t&?ﬂj/ Eﬁer%%hgf???m&emﬂ YECERCand/ or

f r act ¢omiprise fiRictibha oore Psteriveliaofre ASIcBE SR B MariPeinia AREnRWIcAl stered to
the poultry animal in need thereof at a suitable doses as known to the

ski | 13 pePsorPhaimaaeuticalyct peserRigblegy npeamiercawied excinignt PaSaidur e:jl a
o . | e gl Rt R o
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| murstezingg op saidt macthared Rasteaeslidi tefasesi aindidreManafidinizahaenyoltich. riapr oduct i ve

tract caused by a Pasteurella trehal osi and/or., Mnnhei m a haenol ytica
(e. g.P"ﬂ'@J’% viiep XREePes, Hay @WW%@%M? ‘EB‘ﬁBrF%‘i'tﬁi”g at Jgasthio8er ati on of

an i mRiReh i ER b8l PELAINS AP WahhhdimidHebhRIARadRRSE bREErably,
the vaccines may comprise fragments
which contain at least one antigen of bacteria selected from the group of Pasteurella
trehalosi ATCC No. PTA-3667, Pasteurella trehalosi ATCC No. PTA-3668 and/or
Mannheimia haemolytica ATCC No. PTA-3669. Said fragment may comprise whole
bacterial cells, bacterial extracts, Outer Membrane Fractions, bacterial exo- andfor
endotoxins, and purified proteins. Antigenic polypeptideé or fragments thereof may for
éxample be obtained from purified bacterial proteins or by expression of the
corresponding genetic material in some prokaryotic or eukaryotic expression system or
by organo-chemicai synthesis. Said methods are known to the skilled person.




above and the reduction of synptons caused by said PasteurZL Lé@@@lOSl
and/ or Mannhei m a haenol ytica infection is nonitored. At ﬁﬁ

provi des the use of an inactivated Pasteurella trehal osi and/or Mnnheim a
haenol yti ca accordlng to the invention and/or |ive Pasteurella trehal osi
and/ or - MERWH&7H7a haenol ytica accorﬂ ng to the invent POHERRAIS? i ve
~attenuated Pasteurella trehal osi hlor Mannhei m a haenol yti ca accordi ng
to the invention and/or fragnments or fractions of said Pasteurella
trehal osi and/or Mannheim a haennlytica according to the invention in the

rranufa tyre, of vacci ne for the X] f Iosi
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group BRI/Br A (Qer um  pl asrra ti ssue scrapings, washings, swabs, tissue,
anal y shfigvariehsl usadTRérRirf 84n &d1R r%esiﬁ%ﬁcéﬁ thBRBOSY S InfintinERRbERe gnd! or
Mannhei m a haenol ytica according he invention. In a preferre

enmbodi theriniected aningle ﬁc@umbemfs@lﬁawe@l adiuva@tlaaareéqnowndn dhe REn Adisivanis
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int heb@ténnsmab amnprise &lwdbér-intaisémiisnyaduldritksdid vadene: 8o it bassay) or
the so-call ed sandw ch-ELI SA test, dot blots, immunoblots, radioi muno

t est s q@IgdikaciafIneRERASINGINCtivated: (diedh basleda ank B watesiRroll (@maYISIBR  ocket

| MUNQYHRNE SOMBE wa§S BY 8ij uoéur?ggsmbtﬁac@td O ER ﬁle(ékﬂé'ddpé?&% QréDé!SH‘ cro-

pl at e agglutlnatlon tests Anot her i mmune test nay be the so-cal

Vst erambndiad indhe disclosedembodimentsr n transfer procedure or Wester n
blotting). The purpose of Western blot is to transfer proteins or

pol ypepti des separated by polyacrylam de gel electrophoresis onto a

ni t rOfA?éoLyé?a%bf IS NalEin@ 8y DHIph3R! sheCBF Midte SIGHRL ehiifiASEelyl B

retain rel a ive positions of the proteins or polypeptides obtained from
t he g&pafA®rdmeenr ophoresis. The Western blot is then incubated with an

anti body which specifically binds to the protein or polypeptide under

consi deration. These nethods of detection can be used by the average

ski || egefprabhodiss, camaiviapammmﬁeianumutéd;mrﬂmamddneateb@raefan«reﬂaltirdheroat ure
referen i ch the illed find the ntigged met hods

SO BRAD Aol Habmaltica raldt TAanS oF soid Bastourgla (rerBRLERTBE. ¢ o 2.

Radi opamunemss Aembatite lrrthedatanb thA %@sselé%!taﬁfbarth@@Taﬂﬁ@r Pasrbrinener s,
Anst erdam  The Net herl ands (1986); Bull ock at al

e e roest TG No. PAYLay, SPasrbisls (oot ATGRE Noy PTAS0ozndovol . 2
(1983Man>/ﬁé:m;a3f‘a(9&7%&/§éaAﬂ- mepTA_@gggtlce and Theory of Enzyne

| mmunoassays aboratory echnl ques in Biochem stry and Ml ecul ar Bi ol ogy,
El sevi er SC| ence Publishers, Ansterdam The Netherlands (1985).

Preferably, the vaccine comprises at least one antigen of bacteria selected
from the group of Pasterurella trehalosi ATCC No. PTA-3667, Pasterurella
trehalosi ATCC No. PTA-3668 and/or Mannheimia haemolytica ATCC No.
PTA- 3669. Said vaccine may comprise whole bacterial cells of said strain(s), bacterial
extracts, Outer Membrane Fractions, bacierial exo- andfor endotoxins, and puriﬁed
proteins. Antigenic polypeptides or fragments thereof may for example be obtained
from purified bacterial proteins or by expression of the corresponding genetic material

in some prokaryotic or eukaryotic expression system or by organo-chemical synthesis.
Said methods are known to the skilled person. |
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supra is
i ncubated w th antibodies which are specific to Pasteurel £L AP %si

and/ or Mannheim a haenolytica and the anti gen/anti body conpl ex thereby

fornmed i wodslened ned. 25 In a particularly preferred %%hﬂf’{% of the
nmet hod according to the invention, tfie presence of Pasteurella trehal osi
and/ or Mannhei m a haenol ytica in a sanple as disclosed supra is determ ned
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or may_be ern.or Southern blots iC e skilled person can"find in
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il «ld ft.h t, ' ' | gt d nostic test
K conpitOuler MEPRiEhE BSRRE babRfal RYE i Eiutoring i PRI 1 2 °°
t r ehal pioteirm dirdigeniarpdigieptides loadrainghisctherddf thaw e bikdniple e bblaied 2
col | ec'tré)rg g hl tth conmponents for car rfy' ng out a nmethod of diagnosis.
Some examr)hucé% ec? 3t erzﬁ PIQRIFY"i RieeApression 2 tb?r?é’l’feéﬂ’%ﬁ gerfediec rpalefiar ming a
et hodnaoa piokaybtl SMGuKGRS IchOisbiDf sy sBCAGLBEHS AUAkaPSyrifse! | Pl at es

or méﬁ(_ titre plates, test tubes, other suit contal ners, surtaces and
subst r2fid Sethads ape knrwn 1o tbe skilledperserel | ul ose filter, washing reagents and
buffers. A diagnostic test kit may al so contain reagents which nmay detect
bound anti bodi es, such as for exanple |abelled secondary anti bodies,

chr onudsordisclosexiz ern ( c0vacid waripRAitiont iRl ESRBHSRY ANMabBrguDStrates
t her eqf, orﬂgt herf subst ances whi ch are capabl e of ndi hg an?l odT es.

Di scl SM AWASPR 3 VifugPiomisreongasisnk ipethagesis tmpoultnyt aiherein saithe
necess@rty ot IngoRdk§aniémri | : 5 to detect. Pasteurella
trehalog?i - and/ oréal\r/g_n.nr{g_i%?ﬁr%c‘(édqhggﬁ}by?{lggféssg@%tlggit@qgﬁﬁorwp RRESISEIS g kit may
cont ai%h InfgelioyssBraachitisnYirusy NewdastiaddiseasmVirus, InfsdtiousmesarDR6aye! | pl at es

or m &fQki . ' het,.. Ui t e contai,ners, surfaces and substrates,

menbr gﬁl@% (g{?%ﬁgggéﬁﬁbro géc)éﬁhtﬂ o&e&%ﬁ"{'@r%?e%g‘ﬁm PRUEm My CaRiAsRACt i on

buf f'eggfff§ww,néh\3iawﬁ’n¢umvbhb,aﬂdalemgm peragemesnls editeas: ,C[?'I:\‘r/%fé)i, | e wat er,
@)

i oIl b BS i | bumi n), %2, NH1) 2S04,
(i rechiReli Beitge PR EneapbBlomnalits ivse Fasisusla (huiomija 2odsres such

as Tagefpol ynerase and reverse transcriptase and, as the DNA matrix, the
DNA or cDNA specific for Pasteurella trehal osi and/or Mannheim a
haenol yti ca, oligonucl eotides specific for a Pasteurella trehal osi and/or

RS AR oIS TR SHoeB Y CERHE & enpioaaip inssadisnsicagablac eot | des
are gfomodifying physiological e.g. immunological functions of the organism it is

administered to, or of organisms Iiving 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

also disclosed herein is a pharmaceutical composition comprising a live, and/or live

aftenuated, andfor inactivated Pasteurefla trehalosi and/or Mannheimia haemolytica

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




nucl ei ¢ acid nol ecul es from about 15 to about 100 nucl eoti ‘ﬂ?i I 99 whi ch

. : L , : p 6 .

bi nd under stringent conditions to the nucleic acid sequeince ich is
conplementary to a Pasteurella trehal osi and/or Mannhei mi a haenol ytica
protein. By stringent conditions tlRBe skilled person neans conditions which
select for nore than 85% preferably nore than 90% honol ogy (cf. Sanbr ook
etal. (1989) Mol ecular Coning: A Laboratory Manual, 2nd ed., Cold Spring
Har boDistlabat &erity ifPmeawthodobdtr&gtinigng Pistdanella Mekalysr dnd/aniaBelidimiam S. and

or k. s1YToo FTSHER AN 006 B FOP (R a5 kemtes 288 belpa6ie 5 s | ow ng

exanpgreap £ poaltiyoniiateinh@did lile, Usttehahted! MRciVRsE PasfeDNAB tiePBlosPihd/bhe sane
shoul d not be construed as limting the scope of the invention disclosed

d
her ei Handampigpaegolytice and/atiiaetians S riagnenis hisesdhredespihedrairaur el | a
{1 ehaureSidnndieha i e ot @RI WAl thereef L' GBitatié BBSed Okl

observations |ayersBroilers pp respiratory/ reproductiveSevere
“upperthe ekiied aetsiop anshlhedadudtive ogempmsieallseddly sai Rgsteureliadeksiosias al

di schar 8en MaTe Y I B 1 head Low
feedh%i)nsurr%?ﬁ gﬂﬁlgw‘a%grgi lé%?\]g%rr@{' #sﬁﬂo@kﬁ?@s‘%} (g#é%{?%ggﬁgﬁae%&Hgﬁ%ﬁecr eased
egg pepeatedi onNon uni formgrom h Low nortalityRuffled feathers Conb

di spl acedProstrati on Cyanosis of conbMrtality 8% G oss Lesions Ovari an
atrophy wi th haenorrhages Haenorrhages in gonads and regression Ovarian

f ol | i Albe slistidsedrstblppiera prstiiodddf inirhahigiagVpdunhagamst iheodsedse! of ted _
l'iverEnl.arged liver with Vhaem)r-r hages I.nfl anmat | on of ki dneysAirsacculitis

HaerdPPREHEY 1309 BBICHENIVG Hfast SPRAY \Warf wPesfeHEéfoeRaiges a98éror r hages
i Nt hgaampanbbbBearP (ERRARE Ve BHSEHS 4R QEBEABEIGBoVE) comprisinig
ovi duct Haenorrhages in the heart and h dro ericardi um

administration of an immunologically effective amount of a vaccine as described

above and the reduction of symptoms caused by said Pasfeurella trehalosi and/or

Mannheimia haemolytica infection is monitored.

A tenth aspect provides the use of an inactivated Pasteurella trehalosi andlor
Mannheimia haemolytica according to the invention and/or live Pasteurella trehalosi
and/or Mannheimia haemolytica according to the invention and/or live attenuated
Pasteurella trehalosi andlor Mannheimia haemolytica according to the invention and/or
fragments or fractions of said Pasteurella trehalosi andior Mannheimia haemolytica
according to the invention in the manufacture of a vaccine for the prophylaxis of
Pasteurella frehalosi andlor Mannheimia haemolytica infections.

An eleventh aspect relates fo a method of diagnosis of a disease caused by comprising
the steps of obtaining a sample from poultry, wherein said sample is selected from the
group of blood, serum, plasma, tissue scrapings, washings, swabs, tissue, analysing
said sample for the presence of Pasteurella trehalosi andfor Mannheimia haemolytica

‘according to the invention.

In a preferred embodiment the presence of Pasteurella trehalosi and/or Mannheimia
‘haemolytica is determined by an immune test. An immune test may use monoclonal
antibodies or polyclonal antisera specific to Pasteurella trehalosi and/or Mannheimia
haemolytica. The generation of monoclonal antibodies is known in the art (3,4).




Haenorrhages of coronary fatHaenorrhages in the thoracic c%i 1'-328' ee
strains of a novel type of G amnegative, facultative anae @lp ) '
pl eonor phi ¢ rod- shaped bacteria, were deposited at the American Type

Cul t ur ewf@bd@8dHh on (ATCC), 1081., University Boul evg‘;(%,% as, VA 20110
- 2209 USA, under deposit nunber 21,April 2006 WO 03/ /EP02/ 11599

: ATCC No. PTA - 3667 for BIV-49 Pasteurel | a trehal osi; ATCC No.
PTA- 68 for, Bl V-AVI Past eur el treh 0si ATCC No.  PT. 69 for
B - 0 JBBINS G AR e e ABF T SOl KBV I REFBLICs 16 Bhighat 29
2001. tgél@erﬁi?m%ﬂlhké%ﬂnmb%hﬁnv\@és%ﬁMRR@S@@&II@H@EM&PQEEMI@QF dot@Ritsr i nati on
nmet hods, usin Ber gey' s Manual Systematic Bacteri ol ogy Vol ume 1(1984.

W | i dmenunedl radlmg‘muméestﬁéadmmweﬁswﬂéi diffysionrbased Ougbieriony ABLE 1 10
h
Mannheil & Ragdy nSﬂ\JOéO%eﬁt ‘as8d i %r(aghﬂgﬁﬁ%n]{)e tsp(-géﬁ‘d Eﬁht?g %@Qﬁgur .

Macr oscopi c norp oni es
r ange plate aggluﬁnattion ie$S)nﬁcn®ther ghrauee tast nwm@tthe 1soaaﬂ¢djwmte;m Ibtok/(aledvex,

one PR 4B TaRSEF aiedyre B WG HGHIT, TP Efoss AWM hem ca
and otpnsr i$ et SranSREt proteirs SﬁCtpmpeﬁtla@STMé@\b@deaﬁiﬁi@mﬁ

| ndol e- d ucose+ Sucrose+ MacConkey+ Urease- Nitrate+ t ose+ Mannitol +
Ar abi SEErOPhESiBOFa ntigEeluienedilter |05§§1er suitable carrier and at the same time

retain the relative positions of the proteins or polypeptides obtained from the gel
n electrophoresis. The Western blot is then incubated with an antibody which specifically
binds to the protein or polypeptide under consideration. These methods of detection
can be used by the average skilled person to perform the invention described herein.
- Literature references in which the skilled person can find the above-mentioned methods
and other detection methods are listed as follows: An Introduction to
s Radioimmunoassay and Related Techniques, Elsevier Science Publishers, Amsterdam,
The Netherlands (1986); Bullock et al., Techniques in Immunocytochemistry, Academic
- Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, Practice and
Theory of Enzyme Immunoassays: Laborafory Techniques in Biochemistry and
Molecular Biology, Elsevier Science Publishers, Amsterdam, The Netherlands (1985).
. .
In another, most particular embodiment, the sample as disclosed supra is incubated
with antibodies which are specific to Pasteurella frehalosi and/or Mannheimia
haemolytica and the antigen/antibody ﬂcomplex thereby formed is determined.

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

~.» (RT-PCR) or may be Northem or Southern blots which the skilled person can find in the
standard reference books {e.g. Sambrook et al. (1989) Molecular Cloning: A Laboratory
Manual, 2" ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York
and Bertram, S. and Gassen, H.G. Gentechnische Methoden, G. Fischer Verlag,

Stuttgart, New York, 1981).




Treahal ose- Salicin- 21 April 2006 J 10 15 WD 03/ 037367 PC%{ 5@%%@?899 17
Ornithine Esculine 3 13 ucosi dase a - Fucosi dase Gal act osi E 2
Pasteurell a t Tehal osi Bl V- AVI COR (Bi otype 2); ATCC No. PTA-3668 Macroscopic
nmor phol ogy Col oni es grown on Sheep1#l ood Agar for 24 hours, range from1.0
to 1.5 min dianeter, bright translucent, |ow convex, snooth and creany,
p heripl gdivelfth Bspaobsthepinyention elbtegya Gliagnostig aesty &it , congpmisiniy idllethe

PR Wongfi! S Sl RSl O TR sl &t

Sucr dsemdifticGonkey+ Urease- Nitrate+ Maltose+ Mannitol + Arabi nose-

Cel ObA %lsa%hogt?cr %s% I?[t |J§ g( Xclal?esé?iarn -cr# %W‘?}']é’ ggrﬁpgﬁéritg ifcg}'-carrying out a method of
diagnosis. Some examples (not an exhaustive list) of other elements for performing a
method according to the invention include containers such as 96-well plates or
microtitre plates, test tubes, other suitable containers, surfaces and substrates,
membranes such as nitrocellulose filter, washing reagents and buffers. A diagnostic
test kit may also contain reagents which may detect bound antibodies, such as for
example labelled secondary antibodies, chromophores, enzymes (e.g. conjugated
‘with antibodies) and the substrates thereof or other substances which are capable of
binding antibodies.
Disclosed herein is a diagnostic test kit which may contain all the necessary elements
for carrying out a PCR or RT-PCR to detect Pasteurella trehalosi- and/or Mannheimia
haemolytica-specific DNA or RNA. Said kit may contain, but is not limited to in addition
to test tubes or 96-well plates or microtitre plates, other suitable containers, surfaces
and substrates, membranes such as nitrocellulose filters, washing reagents and reaction
buffers (which may vary in pH and magnesium concentrations), sterile water, mineral oil,
BSA (bovine serum albumin), MgCl;, - (NH4)SO,;, DMSO (dimethylsulphoxide),
mercaptoethanol, nucleotides (dNTPs), enzymes such as Tag-polymerase and reverse
transcriptase and, as the DNA matrix, the DNA or cDNA specific for Pasfeurelfa trehalosi
and/or Mannheimia haemolytica, oligonucleotides specific for a Pasteurella trehalosi
and/or Mannheimia haemolytica DNA or RNA, control template, 'DEPC-water, DNAse,
RNAse and further compounds known to the skilled artisan. Oligonucleotides are short
nucleic acid molecules from about 15 to about 100 nuclectides long, which bind under
stringent conditions to the nucleic acid sequencé which is complementary to a
Pasteurella trehalosi and/or Mannheimia haemolytica protein. By stringent conditions
the skilled person means conditions which select for more than 85%, preferably more
than 90% homology (cf. Sambrook etal. {1989) Molecular Cloning: A Laboratory
Manual, 2™ ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York
and Bertram, S. and Gassen, H.G. Gentechnische Methoden, G. Fischer Verlag,
Stuttgart, New York, 1991).




Ornithine- Esculin- ducosidase+ a a - Fucosi dase- GGal act O§Eq%§§§9€6 80% ar e
positive 21 April 2006 WO 03/037367 PCT/ EP02/11899 18 TABL 1S

Pasteurella trehalosi : BIV - 4895 (Biotype 4); ATCC No. P;FA—SSG?h

Macr oscQpi hol ogy Col oni es grown on Sheep Bl ood Agar for 24 hours,
range fsgénﬁsid.;ggﬁ?o 1.5 min dianeter, bright transl u}égﬁpgoqugg\y convex,
particul ate and dry, R henolysis. |\715croscopi c norphol ogy Gram negative ,
non-notile, pleonorphic rods, often exhibit bipolar staining. Biochem cal
and other tests Section A Section B TESTREACTI ON Oxi dase+ Cat al ase+

IS e s PR R T R e S R

should not be construed as limiting the scope of the invention disclosed herein.

s Example 1

Field disease outbreaks associated with Pasteurella trehalosi and Mannheini_ig

haemoiytica

o Clinical signs

From field observations

Layers Broilers
Mild upper respiratory / reproductive Severe upper respiratory / reproductive
Age : 22 weeks of age Age : 7 weeks
Nasal discharge Sneezing with rales
Swollen areas around the eye Swollen head
Low feed consumption Low feed consumption
Whitish diarrhea Depression
Decreased egg production Non uniform growth
Low mortality Ruffled feathers
Comb displaced Prostration
Cyanosis of comb Mortality 8%

5

Gross Lesions

| Ovarian atrophy with haemorrhages

and regression

Haemorrhages in gonads

Ovarian follicles deformed

Upper part of trachea with haemorrhages

Enlarged liver

Enlarged liver with haemorrhages

Inflammation of kidneys

Airsacculitis

Haemorrhages in abdominal fat

Enlarged spleen with haemorrhages

Haemorrhages in thoracic cavity

Haemorrhages in muscle

Haemorrhages in oviduct

Haemorrhages in the heart and

hydropericardium
Haemorrhages in the thoracic cavity

Haemorrhages of coronary fat

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



Escul i n- d ucosi dase- a - Fucosi dase- Gal éct osi dase+ >0 Thg reiﬁéw of
tests fromSection A and B (Tables 1, 2 and 3) confirns th 6a Bl V-
4895; ATCC No. PTA-3667 and BIV- AVI COR; ATCC No. PTA- 3668 belong to the

famly 5’9%33&5%' | aceae, (Pasteurella trehalosi, which_are Trehal ose
positiv { abi nose negative), .while the bacteriaP8I%292838%0. ATCC No.

PTA- 3669 belong to the 21 April 2006 WO 03/ 037367 PCT/ EP02/ 11899 19
fam |y Mannhei mi a (Mannhei m a haenol yti ca, which are Trehal ose negative and
ar abi nodel Gle diat. iRT) — 3662 fri BIV A28 drasteuretie trebalesit iIAVRCGidlenPTB3868 foa wer e

i sol at gfl;_ Lnfected tr - pal.ati left, r liv rt, kidney
and goﬁgﬁg\%@r}gi Ilisiﬁu?elfﬁhz@&\%&sé ?h@nﬁqﬁédﬁﬁs E’géfaagéf;elf?ra Ilyé si and
MannheManaheihdeehadmidliyic. Bdeabteof dédmsitdsirg Aidgise? bgoaw : 10 n 20 Beta
haemolysis + Gamstain - Oxidase + Catalase + Mac Conkey + U ease -

Nitrate + Indole No isolations of virus or any other bacteria were made.
Bi of ypTRE bfakia b i lfd i ol to the
ot hot FaaoP el Batialis Wb, pes atSuriing 10 SRt ARl ABIo I, %, )
wer e i BeigelsiManuabef SystamatiorBaateriptogyvolamed (1984l aViliamsaarsl Wilkinsc42%ny was

i nocul | |p§P 3 23 mM of Tryptose Broth and incubated
at 37(@%%%%&%@%%%;8#@@%%0 %ocul um (20 |) from the tube was then
transferred into another tube containing 3 m of 1% sugar to be tested and

incuba.{.%a!rl{_.1 r 7 days at 37C before results were recorded Chal | enge Model :
30 Fol J a purification of the bacteria, isolates were grown in tryptose

medi a t e—ebtain—largeguantities—of pure pathogens. In order to validate

Koch postul ates, 3 different %r/'gups (20 birds per group) of specific
pat hogen f Mahnhsimia kagreadytica 3 BIMek87990 (Birtype 1); ATCC No. PTA-3669

. Macroscopic morphology
15 Colonies grown on Sheep Blood Agar for 24 hours, range from 1.0 to 1.5 mm in
diameter, bright translucent, low convex, smooth and creamy, p hemolysis.
Microscopic morphology
Gram-negative , non-motile, pleomorphic rods, often exhibit bipolar staining.

Biochemical and other tests

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




were infected wth each biotype (0.2 m / bird; 3x108 CFU / I) Qﬁ%
i ntravenous route. The birds were observed daily for 3 da%ﬁ‘cﬂl rb| dity
and nortality. At the end of the 21 April 2006 WO 03/ 037367 PCT/ EP02/ 11899
20 3rd birds were sacrificed, post-nortem orded and
or gan sarrp?l HGZI iver and gonads) e collected for (Leﬁfqi)%{f]ggl on.
Post-nortem | esi ons of birds that d| d were also recorded. 1 Results
Clinical signs: Prostration, lameness_Displaced conb, Ruffled feathers,
Cyanosis at the tipOstithing conb. |l esions: ., 0} Lesi onBl V- 4895 BI V- Avi cor
Bl V- 07990 Biot e 4BEscwing)Bio e 1 Heart edema73% . 37%90% Heart
haenor r hages90 % 70} BoGtacosidasBages i n ceronarly fat90%87%0% Pericarditis73
%6 %380 % Haenorrhaggs pueoglagg@m ¢ ---19 %0 % cavity Haerorrhages in
ovary64 99%20 % | nf Jveriinme dége dneys_p4 /81'6 %60 % Haenorrhages in
Ki dney555 %16 920 YEnTaf get—TtTVvet—w tHh——7F3—% - - haermrrhages
Airsacculitis64 % - Haenorrhages in nuscle---37 F /O _ 46 %49% EXAVPLE | |
Gowth 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 |logarithmc growmh phase around 6-8 hours
post - Lnocul at i|AB ending opn the strain, Plate count was nade in sheep
bl ood agar for titration. Colony formng units per mliliter (CFU M) was
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.

13
Biochemical and other tests

Section A
TEST REACTION

{ Oxidase +
Catalase +
Indole -
Glucose +
Sucrose +
MacConkey : +
Urease -
Nitrate +

Section B

Maltose +
Mannitol +
Arabinose -
Celobiose -
Sorbitol +
Xylose +
Trehalose +
Salicin -
Ornithine -
Esculin .
B Glucosidase 4G * 80% are positive
o. - Fucosidase -
B Galactosidase +




20 determ ned using 1:10 dilutions of the harvest. Cells by
adding fornmal dehyde to a final concentration of 0.2% \A??)\?\}pn%bb&d
sterility check of this suspension, a mniml titer of 108 CFU m was
added t al vaccine. 21 April 2006 WO 03/03736 /11899 21
The vacg’félgk?ngsppr epared by m xi ng e two strains (B‘Z&’%QEF%ATCC No. -
PTA-3667 and BI V- AVI COR, ATCC No. A - 3668) and oil-adjuvant (a
water-in-oil emulsion on the basis of a mneral oil with a ratio of 60%
oil / 40% water) to.a mnimal concentration of 107'0 CFU strain/m.

Speci fic pat hdd&hEdee (SPF) chicken were vaccinated at 2, 5 and 9 weeks of
age by _injection of 0.5 m of the vaccine subcutaneously hal fway down the
neck. to EXAMPLE Il Preparation of challenge strains and chal | enge of
vacci nat ed Pastbuzelhd trehalpsbuBY. — 8885 Biptipest); ATCS Nib.\RTBI6G7 ATCC No.

PTA- 3667 and BI V- AVI COR, ATCC No. PTA - ,! 3668, were grown on sheep bl ood

agar for qugé@scab[&ﬁgfph gells vere harvested in Tryptose Broth (TB)
until a suspension with ti cal Densit was obtained, _using a

spect r ophotC@M@rQFQWn\MVﬁh@QigBlﬁo‘éﬁgéﬂ@f At 0l‘-'f§r: rang&ﬁw@h@@ to @ Bt i ons wer e

oo 2232 GRRERR" oG themohuel i AP, pBicif %&%ﬁW‘sWA—saes 1.45 x

1030 CFU niiglo¥cdpRanofpldlogy. PTA-3667 At 13 weeks of age, 20 vaccinated
and 20 non-vacci nated birds vvere cha len ed b i nt.ravenous, route of 0.2 ni
of the i noSRMMegativa 2YMeHBPleRTP] ich ﬁ%’tem'(eb'éoabﬁg'ﬁmed for 3 days
for norbidity and nortality. After three days of observation all the

remai ni ng birds were sacrificed and re-isolation of the bacteria fromliver

and gonads e bird. Post-nortem|esions of birds that
died were Efv‘%‘ P@&"i‘daﬁb#&%&% il 2006 WD 03/ 037367 22 PCT/ EP02/ 11899
RESULTS G oup®@BPMpitr dsChal | engeMortal ity +Protection inocul unRei sol ation%
Control NegativeN AONLA-Control PositiveATCC No. PTA- 36677723 Contr ol

Posi ti veATCC No. PTA 36683E88 vacci nREAGKION No. PTA- 36670100 Vacci nat edATCC

No. PTA- 3668595 EXAMPREdase S
Catalase

indole
Glucose
Sucrose
MacConkey
Urease -
Nitrate

|| [+ ]|+

+

Section B

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

+

+l+{+|

»  The results of tests from Section A and B (Tables 1, 2 and 3) confirms the bacteria BIV-
4895; ATCC No. PTA-3667 and BIV- AVICOR; ATCC No. PTA- 3668 belong to the
family Pasteurellaceae, (Pasteurella trehalosi, which are Trehalose positive and
arabinose negative), while the bacteria BiV- 0'7990; ATCC No. PTA- 3669 belong to the



G owh of the bacteria according to the in.venti on, prepar ag:l]%? (%
vacci ne and vaccination of SPF birds. Strains were grown f@ 9 se Broth

(TB). Harvest was done at |logarithm c gromh phase around 6- 8 hours

post - i nocul ation depending on the strain. Plate count_was in sheep
bl ood a8 %%%Ptitration. Col ony fO{m ng units per m‘i’q]i’lFPt”%(}IssPCFU/ n) was
determ ned using 1:10 dilutions of %he harvest. Cells were killed by addi ng
formal dehyde to a final concentration of 0.2% Following a sterility check

of t hfamilys Maneheimia, (Mamnhieimia haemalvtise, YO&EhCRY rirehalese degetiveoabthe f i nal
vacci e was prepared by mxing the three strains (Bl V-4895,
ATCC %gab'ﬁ%gr?%ég"a Bl V- AV COR, ATCC No. PTA - 3668 and BI V-07990, ATCC No.
PTA-3669) and oil- adjuvant (a water-in-oil emulsion on the basis of a
[ 40% water) to a m ninal

20 Specific pathogen free (SPF)

chi Ck%ct@ﬁéﬂué’r%%lé‘@ﬁ@@rn@‘inf@cteé tRigHed mﬁlﬁ% @éﬂamarpwwemr@éﬁl pidngy 0.5 m
of ‘the vacci ne subcut aneousl y hal fway down the neck. EXAMPLE V Preparation

of chandaegaeds (brailers). a'frh@yomplIM@eéfaSvﬁeﬁfeW@ﬂ@dméﬁ@Stzam Manngeigiigs. 25
Bact e PTA- 3667; BI V- AVI COR, ATCC No. PTA -
3668 hg%)g %N?B%&gj tkégq?\bég@ihg%w were grown on sheep bl ood agar for

24 hrs. at 37C. The cells were harvested in Tryptose Broth (TB) until a
suspension with an Optical Density of 2.0 was obtained, using a
spectrophot oneter at wavel ength of 540 21 April 2006 WD 03/ 037367

PCI/ EPO2/ 1H&8 haemdlydi® Ror challenge, preparations were nmade that contain
‘the follow ng nunbér of cells in the final challenge-volune : 8.3 x 109
CFU nl Bl \CrampsteloOR, ATEC No. PTA-3668 2.2 x 109 CFU ml BI V-4895; ATCC No.
PTA- 3667 ](?,9 Xsgt070 CFU M BI'V-07990; ATCC No. PTA-3669 At 13 weeks of age,
20 vacci na 8 and 20 non vacci nated birds were chall enged by intravenous
route of Catalaseof the i#noculum (at | east 1080 CFU bird). Birds were 10
observed fqr &drgl s for norbidity and nortality. After three days of

obser vat i oGP r effai ni ng birds were sacrificed and re-isolation of

t hg bact er{jaabs om I|ver and gonads were made from each bird. Post-nortem
| esions of birds that died were also recorded. RESULTS G oup of Birds
Control Neteleve Vaccirfated Control Negative Non- vaccinated

indole -

No isolations of virus or any other bacteria were made.
20
Biotyping:
Bacterial isolates were purified and biotyped according to the method described by
Jawaorski et al.(1). Three different biotypes (4, 2, 1) were identified.
- Briefly, from the purified isolates, a single colony was inoculated into tubes containing 3
»  ml of Tryptose Broth and incubated at 37°C for 8 hours. A loop of inoculum {20 pl) from
the tube was then transferred into another tube containing 3 ml of 1% sugar to be
tested and incubated for 7 days at 37°C before results were recorded

Challenge Model:

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




Vacci nat ed Vacci nated Vaccinated Control Positive Contra O?b{)d%’
Control Positive Challenge Mitality + Protection |Inocul um lon (%
NAONANAGONA ATCC No. PTA- 27.3 72.7 3669 ATCC No. PTA- 20.9 79.1
3668 AT%M RdA- 16.7 83.7 3667 ATCC No. PTA- 53. BPAch./% 9 ATCC
No. PTA- 3 46.7 3668 ATCC No. PTA%OD64 3 35.7 3667 ero og| cal test

r

Hyperi m"rune sera were produced | n bits with isolate representing each
of . Bi her.stein 2) The isol ates

bi oty %, ac 0 toth ef .

wer o st etz seCReRRnpORTOTE ACTOTS, BepBlsch ahd BldAeSeBRR, Ny g 20
0. 3% éwefraha Bonddig wers béné@&rcﬁoms@ddtmcr%saﬁ%n@ﬁi llé§|bﬁg of BirdsO¥at gigpsm ttance
at 575 nmfor injection. The injections were V route according to the

f ol | owiefgalsemeeardied.: 21 April 2006 WO 03/ 037367 24 PCT/ EP02/ 11899 0.5 ml ,
1.0, 2.0, 3.0, 3.0, 3.0 at 4 day intervals and all rabbits were bled 4 days
after the final injection. The hyperi nmune serumwas tested for their
speci Resultg using the 3 biotype strains and were reacted with honol ogous
and heterol ogous rabbit antiserum (2 fold dilutions) by rapid plate

aggl utination. Antiserum of each biotype was diluted until the end point

vas 1 eNpieasibes: PrbSFATIoNe LaRenesy, Iigsihcdd tothb ORui‘ﬂE@tfeé(YﬁérsP@‘if'ahbé@ at 20

the tip of the comb.
Lesions;
e
Lesion BIV- 4895 BIV- Avicor | BIV-07990
(Biotype 4) (Biotype 2) (Biotype 1)

Heart edema 3% - 37 % 90 %
Heart haemorrhages 90 % — 70 %
Haemorrhages in coronary fat 90 % 37 % 50 %
Pericarditis 73 % 46 % 30 %
Haemorrhages in thoracic --- 19 % 40 %
cavity -

| Haemorrhages in ovary 64 % 9 % 20 %
Inflammation of Kidneys 64 % 46 % 60 %
Haemorrhages in kidneys 55 % 46 % 20 %
Enlarged liver with - 73 % ---
haemorrhages
Airsacculitis 64 % --- —-
Haemorrhages in muscle . 3% —--
Mortality 46 % 19 % =
EXAMPLE I

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

i vaccination of SPF birds.

‘Strains were grown on Tryptose Broth (TB). Harvest was done at logarithmic growth
phase around 6-8 hours post-inoculation depending on the strain. Plate count was
_ made in sheep blood agar for titration. Colony forming units per mililiter (CFU/ml) was
» determined using 1:10 diluions of the harvest. Cells were kiled by adding
formaldehyde to a final concentration of 0.2%. Following a sterility check of this
suspension, a minimal titer of 10° CFU/ml was added to the final vaccine.




25 Antiseruml234567891011 1---- 2--------- Arbbrbbbrs 20 oo
Anti serunil234567891011 |---------- 2+++++++++t+ 4o - Apri
Anti serunl234567891011 1+++++++++++ 2-- 4-- The biotype specific

hyper i mw{}gy&g;{ﬁq was then used as positive control inngpﬁm%éPslfgte serum

agglutinatiron test. EXAMPLE VI Dilution (log) Antigen Di|lution
(log 2) Antigen Biot e 4 Dilution f*og) Antigen Bio a 2' 30 Preparation

of challenge strains and chall enge of vaccinated and control groups. 21
April 2006 WO 03/037367 PCT/EP02/ 11899 25 Bacterial strains BIV-4895, ATCC

No. PT#: =Y ; i /P No.
P 36087 acsing s BICRRSh pf Ikind e BId strals iy iee, Ao No7 BYARBTCC 1

wer e hamd/BB-AWIGOR TAVPCHYe MBrA+3668Band ofladjuaastf@pesatsi-mroibemiblsian ¢h Opti cal
Densi t f 2. tal ned ' ter, th of 540
o Forediasid aganery of s el ofEo® AR RBITLETR aivinBhedRERHSHg number
of celd10"P oFtURRrairi/mpl chal | enge-volune @ 1.5 x 1010 CFU/ nl BIV - AVlI COR;

ATCC No. PTA-3668 10 1.7 x 1010 CFU/ m BI V-4895; ATCC No. PTA-3667 1.6 X
1010 CFU m BIV-07990; ATCC No. PTA-3669 At 13 weeks of age, 20 vacci nated

and 2 il | nat ' [ f 0.2 m
of thgsl né@ﬁ%@tﬁiggﬂ?&)&éﬁw ?‘lyéf‘éf;%gcrl g%ﬂeﬁpéﬁqg 0 ser(:i\’];gdg%]Sb r 3 days
f or mdnjection gf &l wbihealaccine snbeudanaduslychalfupy downdhseeskat i on al |l t he

o EXAMPLE Hl
Preparation of challenge strains and challenge of vaccinated and control groups.

Bacterial strains BIV-4895, ATCC No. PTA-3667 and BIV-AVICOR, ATCC No. PTA —

s 3668, were grown on sheep blood agar for 24 hrs. at 37°C. The cells were harvested in
Tryptose Broth (TB) until a suspension with an Optical Density of 2.0 was obtained,
using a spectrophotometer at wavelength of 540 nm. For challenge, preparations were
made that contain the following number of celis in the final challenge-volume :

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

At 13 weeks of age, 20 vaccinated énd 20 non-vaccinated birds were challenged by
intravenous route of 0.2 mi of the inoculum (at least 10°® CFU/bird). Birds were
»s  observed for 3 days for morbidity and mortality. After three days of observation all the
remaining birds were sacrificed and re-isolation of the bacteria from liver and gonads
were made from each bird. Post-mortem lesions of birds that died were also recorded.




remai ning birds were sacrificed, post nortem | esions were Ff q;@ @n
re-isolation of the bacteria fromliver, heart and gonads pe 8 from
each bird. RESULTS 20 Table 1. Evaluation on the effect of vaccine based on
nortal i -isolation. Group of birdsChallenge rotection %
I nocul um%?ﬁfi on Control negativg, non- NVA NA I\VN%&VQ%@%E sl;d BIV -
48957030 Control Positive Control PositiveBlV - AVI COR8020 Control
Posictgk% - 0799088. 811. 2 Vacci natedBIV - 48951090 Vacci natedBIV -

AVI ccinatedBlV - 079901585 21 April 2006 WO 03/ 037367

PCT/ EPO2/ 11899 26 Table 2. Evaluation on the effect of vaccine based on

ST fottow e T seh |-'_%"'f
Eregisongﬁ?lm §E$'|r%sh % i ngﬁahlﬁﬁéton?rol ol W'}&’% h- '\/agm nat ed
Cont kQ pOIHRR ¢ | COR27.073.0

cOntraontv@lsNegawBl V - 079‘%7 093 o Vacci nafedBl V - 4895M/896. 0
Vacci fentdidPasitiveAvI ATERE NooBTA-388&ci nat edBIR - 079902. 49823 References $ '0

1% Control Positive  ATCC No.PTA-3668 54 - 46
Vaccinated ATCC No.PTA-3667 0 100
Vaccinated ATCC No.PTA-3668 5 95
EXAMPLE 1V

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
determined using 1:10 dilutions of the harvest. Cells were killed by adding
formaldehyde to a final concentration of 0.2%. Foliowing a sterility check of this
suspension, a minimal titer of 108 CFU/ml was added to the final vaccine.

s The vaccine was prepared by mixing the three strains (BIV-4895, ATCC No. PTA-3667;

- BIV-AVICOR, ATCC No. PTA - 3668 and BIV-07990, ATCC No. PTA-3669) and oil-

adjuvant (a water-in-oil emulsion on the basis of a mineral oil with a ratio of 60% oil /
40% water) to a minimal concentration' of 10" CFU/strain/mi.

» Specific pathogen free (SPF) chicken were vaccinated at 2, 5 and 9 weeks of age by
injection of 0.5 ml of the vaccine subcutaneously halfway down the neck.

EXAMPLE V
Preparation of challenge strains and challenge of vaccinated and control groups.

Fel

Bacterial strains BIV-4895, ATCC No. PTA-3667; BIV-AVICOR, ATCC No. PTA — 3668
and BIV-07990, ATCC No. PTA-3669, were grown on sheep blood agar for 24 hrs. at
. 37°C. The cells were harvested in Tryptose Broth (TB) until a suspension with an
Optical Density of 2.0 was obtained, using a spectrophotometer at wavelength of 540
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1- 126§=q3€:'10fﬁ%ﬂﬁmﬁigaq-’l(géﬁsm%e%%ﬁ%egéate to the deposited '

m croorgani sn(s) or other biological material referred to in the

description on: 1- 1pa8e-18 . 1-2line5 13l dentification of Deposit 1-3-1Nane
of depbdiBtwesksiafsigel 30| veagineiedcand 2 pewnaEceinated Gitds avereathallenged by

intravenous route of 0.2 ml of the inoculum (at least 10°° CFU/bird). Birds were
» observed for 3 days for morbidity and mortality. After three days of observation all the

remaining birds were sacrificed and re-isolation of the bacteria from liver and gonads

were made from each bird. Post-mortem lesions of birds that died were also recorded.

RESULTS
Group of Birds Challenge Mortality + Protection
Inoculum Reisolation (%)
Control Negative N/A 0 N/A
Vaccinated
Control Negative Non- N/A 0 N/A
vaccinated
- Vaccinated ATCC No.PTA- 27.3 72.7
3669
Vaccinated ATCC No.PTA- 20.9 79.1
. . 3668 .
Vaccinated ATCC No.PTA-. 16.7 83.7
3667
Control Positive ATCC No.PTA- 53.3 46.7
_ 3669 '
Control Positive ATCC No.PTA- 53.3 46.7
3668
Control Positive ATCC No.PTA- 64.3 35.7
3667 '

s Serological test
Hyperimmune sera were produced in rabbits with isolate representing each biotype,

according to the method of Biberstein et. al. (2)

The isolates were grown on blood agar overnight, then harvested in saline containing
»  0.3% formalin. The cells were washed once and adjusted to 10% transmittance at 575
nm for injection. The injections were by IV route according to the following schedule :
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deposffipakifiectidt i t uti on10801 University Blvd., Manassas, Virginia

(22 03 QN TR offinZ sBhTals 1B I ol paRl Bing R ibio ttahiEand 001
| ndi camecire neditad With GoRclogons ahdshadenolsigoas tralffiladntiserutn $Dédld glilatiens) Byat es f or

Whi chal I. .desi gnated..States | ndications are Made 24Separat e Furni shing of
I ndi céﬁﬁ'ﬁﬁﬁ%ﬂﬂﬁ%ﬁ@% ndi cations will be submitted to the International

Bureau | ater 21 April 2006 PCT WO 03/037367 2/2 Oiginal (for SUBM SSION -
printed on 23.10.2002 09: 05:55 AM 28 PCT/ EP02/ 11899 1-1265-PCT 3The
i ndi cAnfisprenMeieachdiatvpe wps didiied uplidhe epd pPinkWar RS Ja determing the

highest dilution that was positive.

10

Dilution {log?)

15 Antigen Biotype 1
Antiserum | 1 12 | 3] 4151617 8]9}10]11
1 + [+ ]+ ++[+]+]+]+]+1]+
2 - - - - - - - - - - -
4 - - - - - - - - - - -

Dilution (log®)
Antigen Biotype 4
Antiserum {1 ]2 |13 ]4i5]|617}|181{9][10]11

T |-1-1t-1-1-1-1-1-FV-{-7-

2 | -1-t-1-1-1T-1-1T-1-71T-71-

4 +{+ ]|+ +}+] P FE]E]+]+] 4+

0

Dilution (log?)
Antigen Biotype 2°
4

Antiserum | 1] 2 ] 3 51678189 10, 11
1 - - - - - - - . - - -
2 + |+ |+ )+ ]+ ]+ ]|+
4 - - - - - - - - - - -

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

» Preparation of challenge strains and challenge of vaccinated and control groups.
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2001 (22.08.2001) 334Accession Nunb% ATCC PTA-3669 34Addi ti onal
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in the final challenge-volume :

1.5x 10" CFU/m! BIV — AVICOR: ATCC No. PTA-3668
n 1.7%10" CFUMmI BIV-4895; ATCC No. PTA-3667
1.6 x 10'° CFU/mI BIV-07990; ATCC No. PTA-3669

At 13 weeks of age, 20 vaccinated and 20 non-vaccinated birds were challenged by
intravenous route of 0.2 ml of the inoculum (at least 10*° CFU/bird). Birds were

s observed for 3 days for morbidity and mortality. After three days of observation all the
remaining birds were sacrificed, post mortem lesions were recorded and re-isolation of
the bacteria from liver, heart and gonads were made from each bird.

RESULTS
] Table 1. Evaluation on the effect of vaccine based on mortality and re-isolation.
' . Challenge Mortality + .
Group of birds inoculum Reisolation Protection %
Control negative non- '
vaccinated NIA N/A N/A
Control Positive BIV - 4895 70 30
Control Positive BIV - AVICOR 80 20
Control Positive BIV - 07990 88.8 11.2
Vaccinated BIV - 4895 10 90
Vaccinated BIV - AVICOR 10 90

Vaccinated BIV - 07990 16 85
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fris¥fd eripr oceégﬁrﬁfségﬁpdo; reconbi nant system andgenat knrerfs,
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From: ATCC Patent Depository Number of pages: 1 (Including this page)

REFERENCE: Patent Deposit o
Avian Pasteurells trehalasi; BIV-4895 assigned ATCC No, PTA-3667, .

- Avian Pasteurella trehalosi: BIV-AVICOR assigned ATCC No. PTA-3668 and
Avian Mannheimia haemolytica: BIV-07990 assigned ATCC No. PTA-3669.

Date of Deposit: August 22, 2001. Paperwork will be forwarded to you in a few days. An
. invoice will be sent under separate cover:

Standard storage/informing $ 3,450.00
Viability Test 480,00

Total amount to PTA-3667 to PTA-3669 § 3,930.00

Matrie Harris, Patent Specialist -
ATCC Patent Depository ~

" Please note: Patent deposit fees have increased effective January 1, 2001. Dephsit forms
were revised February 2000, Current deposit forms and fees can be obtained from our

web site: www.atec.org.

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




hmm  wgens, ateblaoem nubtie rattan ofenlmel origin M nedpg. priilfz&%'vp!-ETEVS
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freeze klried Avian Mannhei m a haewol ytica formerly known as Pasteurella
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MATERI AUWD DERNATI VES( Al so, fore af penbgens orVedors desafbo fa

eal bi osaf et yprocedures) 8. IF FOR USE I N ANf MALS, SPECLFV THE ANl MAL SPECI ES
} 9. TREATMENT OF MATERI ALPRI OR TO | MPORTATI ON I NTO 1t ? US

(Pt ocessi ngf purNcat | ar het hods, hduding & e et apedk tea: pareMas, PH,

of her baabaertta, d/seasa asleguerd eta)'' ixf See annex 6 10. METHOD OF

FI NaBudapesbbrenllPeposifePORTED MATERLALYD DERI VATIVES tits 1 CERTIFY AS

AUT C ANST(TUTI ON Tf| & | REPRESENT, . "TERLAL

w LLAmeriean Ty fore\CollectioESTRI CRONS AND P AS MAY BE
' TYPED

SPEGhodoh Giley, difdluflasRisRiVbol10.230.  SI GNATURE OF APPLI CANT 183.
NANEPhZR[[DOTI6TF-RTB0; fax (703205l Brpled-Sfl@8eeogr Maet emar d i nct ude nunber and

o R g e Rl e G el e o el
VS Ffé%ﬁm Ogﬂl m&% epesiT dHMidAoOREANRMY FaR IR ot ren R hREET f ngel hei m
33 ANNEX 3 Budapest Treaty Deposits Answer to question No. 6's. |l
PCTATRSESST o ‘“E'tf“?‘*;Q&-Wm@ﬁ°"?f§?”5"’§‘%§m”"'°ﬁ“§§§ﬁ“’§§f‘ froth

( D‘ f CEﬁe néﬂ‘re. whether piantCﬂﬂm .Ta quﬁE ﬁﬁna%rap@if éﬁﬁn; if mj.pgfvg t@kmpeﬁq lﬁph ar O!'md

Si Xt Sureiogdaktion ard brfy kidhn Hafd@siR et HVOERY,HE S if gdiBlic RhGHaM, gléQr%‘f\eop&’g% eiceW h i's
obs er \Fedh cpng prdprant isegyedy sofrepef het PR ot igentifi8 POG;pecan(e.a turdn inauged oradentlidiass, smgleod i s

name of gena and Idenlity of the"host organism; if consortla or mixed culfure, each companent of the mixture must be identified;
if seeds, embryos, nsect eggs, etc., give common name, scientific name, and geographical source.

E 1 ! ! 1 . . ] ] . f ; o

2, Strain designation {Le., number, symbals, etc.) BIV = 07990
The strain designation must correspond with the vial labels.

3. Is this an original deposit under the Budapest Treaty? Yes

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

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

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

See annex 3

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

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

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

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

8. Avallshility: Priot to the issuance of a U.S, Patent, ATCC will only maks a culture available as instructed by the depositor of relevant
patent office. Samples must be provided to a specific investigator if a pertinent patent office under the Budapest Treaty Instructs
ATCC to do so. The following queslions must ba answered:

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

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

Please note that If you are convetting your deposit 1o meet the requirements of the Budapest Treat !
. g : req y and your deposit has alrea
been released fof distribution due to the issuance of a U.S. patent, you cannot restrict it from further distribution, .
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hours. Use a 10% sterile solution of Bacto Skun M I k (D|fco) as stabilizer
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dilutions with sterile pH 7.2. Seed 100 ill of each d||ut|on on Bl ood Agar

pl ates.. Incubate for 24 hours at 375C. Cheek viability by col ony counting

”ﬂﬁ&'?@@ lpdlssues Md wa RRSWERES, AT@C ﬂé"ﬁbﬁﬁa e MRable %E@oul%?’euue@ Vas GéiddundaCr 0scopi ¢
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PAYMENT ATCC MUST HAVE A BILLING ADDRESS, GOIgTACT PERSON, PHONE AND FAX NUMBER FOR ALL DEPOSITS

i,
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- £0e

“y_'Callé +30 No. 2614 ' zua? sndustrial 44940

Guadala]ara, Jalisco. México fu i
Phene: ._E.Z_B.J__ﬁﬁa_&ﬁaa__.._l’ar: (52 3) 668 80 80

12. Neme, address, telephone and facsimila number of yuur altarnsy of record.

{dl-\-

2% — (Ref: Docketor Case No. )

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

B\'\ehrmger Ingelheim Vetmedicdi S.A. de C.V,

‘4 l

-

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

(at least 30 yvars after the date of daposit or 5 vears aﬂer the dale of the most racent request for the depostt, whichevar js
fonger), and that ¥ a culture should die or be destmved;du-mg the life of the patent or the parlod of time s0 spacified, it s iny
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-ambiryos, and saeds, it Is my responsibility to 5 @m’ﬁbfem fuantityffor ihution for the period uf ime specifiod shiove.
Ing. Jorge Stchil B. May 24, 200: ‘
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FEES: For cunent foes; cheek our Web sile at www.atcc.ofd] request 3 fee shest by e-mall to appiad-sci@atcc, org, or call

(703) 365-2700 ext. 320.:All foes are subject {o changs, ‘i,.! v
* ATCC USE ONLY: ATCC DESIGNATION *. RECD VT RESULT_ .
N l
Name of Deposit -4 : Slraln Designation:

i i

N Form BPA Rev. 2100
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2. Strain designation (l.e., nunber, synbols, etc.) BIV - I e
strain designation nust correspond vmth the vial |abels. QY g’gﬁﬁ?%ﬁan
original deposit under the Budapest Treaty? Yes 4. |s thi s a request for a
conver siypf of)fz7R; deposit already at ATCC to nmeet the rgqul gy s of the
Budapest Treaty? If so please Indjscate ATCC desi gnatr on appl i cabl e 5.
s this Brde ' re of mcroorgani sms or cells? No 6. Provide details
necessé cult e, test for viability, and store deposit. If mxture,
provi de mge B¢ conponents and a mnethod to check presence. I|f
pl'asnic, provide nane of host arf™&3 biotic resistance. See annex 2 7.
Provi de sufficient descripti of ATCC may confirm deposit properties
(e.g., Gamnegative rod). B_|§“§’¥Tﬁ’2’2ﬁ"’2 | f deposit Is a cell culture Is
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deposit or: ﬁﬂ s@‘;ﬁmﬁ hElS) rreet*i«the requi renents of the Budapest Treaty, do

you wish thg, odd .__;,_‘ f°’§fg\{‘g{"£§%/%°‘£??hqgue8tg‘ﬂ égtsatr sfy

pat ent of f i g@gced mo,,;;:g&g‘ &doﬁ‘rﬁ His y? Yes _
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has' ai r eadyBiocheual and btbax sesisl fq{)’ di stribution due to the issuance of a U S.
patent, you cannot restrict | ik fromfurther distribution. 21 April 2006 WD

03/ 037367 PCT/ EP02/ {1899 TERI:E. AfRACTION). 3. patent |ssues and we are so
notified, ATC "skes Jin’.EizuLLmie availabte_to fanyone who requests ii,. as
al | owed under USPTQCHRE i ) LN 7 CFR 1,808 (a)(2)) 1lo:ATCC
wilt notify you of \y i } f‘f‘iuh_e.rha,f_t_e.’r__oonir rmation of viability testing
‘is conplete. Nane p“%si‘",'lﬁjja. o r;et*fy: A~be  sardo Aaunar Feerlr; (5%
3) . 668 80 80 P-j  pfietbals 588038 E-—dul | : .bag" 7. hringe. 1," 1
1 41k ingqgel hei/n. Payrent—by—eheek—qr ciedit card (Mastercard,

VISAror Aneri can Ex . St—agconpany—the d.;--it unless prior
anangarrent r LJ )

Meltose Y +

Manpitel - % +

Arabinose i o

) Celobiese i .

Sorbitol v +

: _-Xll-_'—ose 5 +

Treahalose E -

Salicin o .

Omjthine £l .

Esculine I N

P Glucosidase s 5, :

o - Fucosidase -

B Galactosidase % G

t5




for niflkg have been nade and approved. . ATCC acce'.is Pur c‘lgg%%ﬁpj@t%rs in
the correct amount Purchase Order No. 1113 Check No. 171, edit Card
nunber. Pl ease indicate MasterCard. VISA or AE Exp. Date: Nane shown on
card:  Wo osR¥MENT* ATCC MUST HAVE A BILLI NG ADDRESS,PC(I:;ESJ;{ oPERSON, PHONE
AND FAX NUVBER POR ALL DEPCSITS. gpntact Person : Abelardo Aguilar Calle
30 No. 26143 Guadal aj ara, Jalisco. M$,,0 phppi:; .(52, 3) 668 80 38 Faxy
- Oeh_mnger Nane, . addrei s, tel ephone and facsimle nunber of you
é’lhe@ r t(:1 (Ref: Docket or Case No. 13, MJST BE
! ROST T Ep‘on behal f of. (Va Ify with your nmanagenment who owns
t he deposft. The owne |s usuall gonpany or Institute and not an
i ndi vidual .) Soehringer IngelheimVetnedica -S.A. de C V. | understand and
agree that the deposit nmay Hilnpéieutind HeRgl-awn by ne for a period specified in
Rule 9.1 of. the Budapest Tré&gty (at |least 30 years after the date of
deposit or .5 year after theidate of the npst recent request for the
deposi tAnswfogeratiprNe. 6 Treptwentyb my‘eriekivior 1y impartatiog i he Ul $)ur e shoul d die or be
destroyed during the life of the patentor the period o: tine so specified,
it Is gk{v_éﬁ@go&si bility to replace It with a living culture of the sane
organi Sm o al't™ In the e s of viruses, call cultures, plasm de, enbryos,
and stqeci&,hﬁgntm&e%%y&gﬁ@gnsi bility to supply as,uffici uantlty for d(st
for the period of time sp+d(fed above, 1ng.,.3oroe Suchil B. ----.._ J
._1d. enlorgedypedtiofNanme Signature Data r)r~ Address: 'cello g0 Mi. 9A14 2nnm
Tndire>.Cre. Mxierl phone: (52 3) 668 80 00 pax (5211 668 80 80 E-nmil;
i stlchid W%%Mh@é@hﬁ@f@_@lmme ADORESS SHI PMENTS AND FORM TO THE
ATTENT! F: Patent Deposito ~r. ry Anerican Type Culture Collection =
10801 f)nig‘i‘f&’?“é‘intz“yh“ﬁf‘v&? Manassas. VA 20110.2209 U.S.A. STORAGE Cultures are
shred torg, f ate of dtl poslt or 5 years after the |ast request
for a E’a,sfefgﬁ%%%?ogﬁ%&eﬂrﬁqls | onger, as required under the rules of patent
of fices haRRehnLMNELlaprti FEES: For current fees, check our Wb site at
www. atcc. o | request a fee sheet by s-mal to applledsci(c)atcc.org, or call
(703) 383xed pBeepapd3RenlateAf t fees are subject to change. ft( :st

ﬁ H
8. Identification (Biochemical and ather fsts)

9. Seed on BHI broth from Difco >
10. Grow the bacteria in Brain Heart Inﬂ:s‘gop broth (Difco) for six 1w eight hours

. 1.1. Add 10% sterile solution of Bacto Sh%"xifl\ﬁlk (Difeo) as stabitizer ats rativof 1: 1 (v/ ¥)
12 Samples freeze dried .

13. Viability, pucity end bjochemical tests,,

L




ATCC USE ONLY: ATCC DESI GNATION , RECD V. T. RESULT Name oh Rﬁ)ﬁ?%bﬁ Strain
Designation: .Signature of card holder it ' (Please type or print c?earl y.)
Pam SP/ 1 Rev, ZWWD 03/037367 37 ' ("R Failure ro,wpb all appl kabl e
kdonodogysamssgt ay the prarass, 0" of this a pM =Uom %/;c&%%hs 006
PCT/ EP02/ 11899 PLEASE TYPE OR PRI N§ SSEABLY No wntro nmebned4' or geni me or
*cci p mnmo Psa,NOt AQUCI I ddyAit of 1985, ne pnpMan ngglnd Id bepwd b e
wgenbn of vedtom nap eh hnponee of nobved 6dmmagon wdeds | dMpl eye avol I d

cal mrwrtuc Ttmnod 0140 control ntndnr o, do, WA suon . rd9ednnk
eSrgaale. Tna dma . oO&a~a U tr rnelblleeget |tWnnledw WWe Dnt, TOn

| nbnpr Waal . ae del a wquanae an "4nfl o, mnoL4ib ng eanaealg CFR ', t oa' 7Twn
pbf Beglapest TreatynfdepositCnrt a R+M/ni pti Stdt vnB, edettnng! (ngn oap df i. g

e+, da.Tndr I -~ nm I, gwnft end nemwedi g nedi a neegadm Yy eMN 4shb
0. American TypecCultréCollgetivis . U S DEF’ARTNE&\ CLLTURE
AN {968l1 UnivediE iRl ss3d6ALAABISPECTI ON SERVI CE VETERI NA &8/ Nat i onal
Ce nerhbre (703 B65-370M/fake{7a8p365-Ratt d-rmnil igpliai@atd.olgr dgnm d, VN1dO RFrndab, NO 2A191. 1211
APPL | %%E PERI\/IE:é'gs'll;ér?b Mjf TI MPORT RO? TR@I}rISPO? I CONTROLLED I&%VERI AL ORK't
. Y Aeddr ess
s e B e R
t el ephone” "sr” or nunbérR n umgg e 1 PR&_ responsi bl e
f OrALL RUSSTIONT NS BTIAMP LETEISENSEN. PIEABE USEDBE KDrhFor BAcEiRhmotrioomenl 0801
Urrt ?mdf&s 'Wmo give,complafpgciepliiq nagse bcluginn@eus and specles and source of matertal; If virus,
e, whethier plant or animal, and soutce Including geographic lacation; if cell line, give fissue and specles, geographicat
source of Isolation, and any known hazards assoclated (HIV, EBV, etc.); if genetic materials, give name of organism from which -
vector, clone or library is derived, source of the DNA insert Identified by species (e.g. human, mouse) or scientific name, and give
nams of gene and Identity of the host organism; If consortia or mixed culture, each component of the mixture must be Identified;
If seeds, embryos, insect eggs, efc., give common name, scientific name, and geographical source. .

Avian Pasteurella trehalosi, _formez;lv known as Pastéurella haemolvtica

r .

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

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

- 4.1s this a request for a conversion of a deposit alteady al ATCC to mest the requirements of the Budapest! Treaty? If so please

indlcate ATCC designation. Not applicable

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

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

See annhex 2

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

a. If depostt Is a cell culiure, is it belng cultured in the presence of antiblotics? If ibi
v appllcable g p so, please Iist.lhe antibiofics.

b. If deposit is hybridoma, what is the isolype of antibody produced? Not applicable
- B. Is this straln hazardous fo humans? No 1 Animals? __Yes Plants? _Np . Ifyes, whatis the recommended
- blosafety level for working with this sirain? + {Refer to Blosafely in Microbiological and Biomedical Laboratories, 4ih

od. U.S. Dept. of Health and Human Services at www.coc.goviod/ohs/blosfly/bmbld/bmbldtoc. him].

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

2} As of date of deposit or conversion to meet the requirements of the Budapest Treaty, do you wish the deposit to be made
available to anyone who requests a culture? If yes there are no restrictions on distribution. Answering no will ensure the deposit
“tonet.avallable until the patent has lseucd, Yes, Ne XX

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

_ _ r d , h the deposit to be made
available to requestors which satisfy patent offices in countries not signatory to the Bud Y Trot, .4
i apest T
1 yes state which countries. . - i pestTrealy? Yes N

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




Phone- (703) :'365-2700 Fax Mss Tanya Ninnall 14 365- 27&2%,@;%% Ga ent
soeciali'r21 t. MODE OF TRANSPORTATI ON( Pl ease 9C7r AIR[] S D ANY 2.
U S. Parts of Entry SH PPER(s): (Manme an((Address cfprodueodshWed pE3CRBE
THE NMATRR) §84375¢7; REI MPORTED( Pr ot dde ne rdt' Rwny N or s Pﬂ 5158901 | cahl e:

Ani mal spades and dssue Whdgbl of egr mal poduC~. aan iye n oftne eitinmek
ham a4dch the nwani nel product tiyas sourced, processlnp rrurdO, r econmenf
system andgenetk breeds, ant).hndy /nmunagena, sfeMl/zea,' ' nuts*hu (odors

of fdteria Vi§ahtery Estesom wp e yyectfiad. f WWW@M@@MW@WEWWM& and

vel f‘ffﬁﬁﬁ‘tﬁ?“dﬁqw?“"“""3§%FRQ]13‘E§3§Z}M al's containing freeze dried Avian Pasteurella

U RSSO noiy9ElTBbr YTCH mmafnﬁ : a&oﬁomzﬂ.tymﬁi do.apxe{aaerml ytica.- | dent ified as

Bl VidhWb(Edidue 1o SR ey EJB.‘:.--‘—-‘- u-:l-l A AND-EXPEC OVP] . E' RON
DAT it g 2UYE. 3DERF‘V¢(T agud sheingere|
Pah hagien M@d%@mﬁnhaa@maensfmé;d}néﬂ&esipmspa@fae&a(ﬁr WE&EL%&E?&% .-,r&?;ﬁg;g USE | N

ANI MAtkutsg reE:ch Fidde drclEpprd\bl. WAL acEbiE@tcheSe Gders THRIE ASF undOF  MATERW.EB( QETO
I I\/PCRTATE I NTO THE U. S (Pnp;ésm nglcggcvfg@ebn met hods, indudlng tlnma etapdaVk

't enpERTARYEE 8VB, di suse Sa‘r'egmvd'of-a')'-'s—- kg,. . See annex
5 b cB/ErT:HQDPQEe ikl Wastdt:BREE) TAZON. OF_| VPORTED MATERI ALANO DER! VATI VES
LCERTI FY AS AUTHORI ZED BY THE ANYANSTI TUTI ON T% | REPRESENT, THAT
THI SPAME ED | NTATEORD, —AH—RESTRH-ETHENS—AND
PRECAUTI ONS AS MAY BE SPECI FiED IN., PER ik TURE OFAPPLI CANT rl 2.

TYPED oo kb rdde TLE . V' 19‘,;}: DATEA4, APHI S USER FEE CREDI T ACOOUNT NO. OR
%&%&CF&§§&@\%%M%¥W% é&gggl %%i&%&pm | 2006 WO
U‘&'W éll899 38§, "

-_,'{A Gsladalajara, Jalisco. Mex;go
{52,3) 668 80 38 Fax~ {52 3) 668 80 80

7ons T_ndnstm;-ﬂ c.p 44094

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

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

13, MUST BE COMPLETED. Deposited on behaif of: (Vadfy with your management whe owns the deposit. The ownes Is usually a |
company ©f instilute and not an individval.) ( 59
Boshringer Ingelheim Vetmedica#$.A. de C.V,
&

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

pe———

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

Ing. .Jorge Sichil B. "” May n 2001
Typed Name t_ Signature 7 Daty
' H:r
 Address: M_mna_ﬁdu j isco. MExicn

v-

-y
3} 668 80 80 £mg: jsuchil®qua.toehringer-ingelheim.ca

'.

AN,

Phons: _(92 3) 668 80 00 Fax: (52

ADORESS SHIPMENTS AND FORM TO THE mamou OF: Patant Depostlary

_1; lg American Type Culture Collection
Py 10801 University Bivd.

-’i‘g-’, Manassas, VA 20110-2209 U.S.A,
G

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

1,

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

Foun BP/1 Rov. 2000




- Boehringer W1l Ingel heimANNEX 2 r Rhapest Treaty Depgigg,ﬁu?dés Answer

to question No. 1,Culture. This stain could be wn in Brain t I'nfusion

broth ifco or Tryptose S oy.brotlL The |og phase growh is around six

to. ei ghy(d@ussepf 1 ncubation at 37C. In Blood Agar peﬁ#ﬁ‘/ﬁoz Pt h i's

observedafter twenty four hours at3337C, an advantage of this nmethod is

that benolysis could be observed. ' ley> Preservation by p iyapbtlization.

Bac[eria is grown in Brain Hegart |ofusioa broth (Difeo) for .six to eight

hwswmwmm@enm@emwww RfaiBacr 4ki MLRASERYREDRPOINYCLBARLYt abi | i zer at
el 9?‘1‘52'.,.9;,..::.'#:":.:;' :ﬁ«mwmm fmm:m’fmw m“d"«m.,e_ze arieg vrar jrd

mef}m s . Nakewagkiab ten fold

Fu*!‘Eﬂns_____ S towyep ‘FG‘MPBS"ME&HW*‘WSM‘“E@@ et each dioMNc ®feh Bl ood

Agar plalese mﬁg@%‘fwmm” hquMEPESE TRATOBTATGNBeGle >y 1ty by col ony

- count i ng,, Q@ 30 |qfigsr on NG} sEA 6. 1anD _

h/acroscom Cm@ﬁ%ﬂ y | r. n-es nrn\l\n on-Sheep Bl oprtrdar J:OI’ 24 hours,

- range ABPOCATIONFOR PERMMTG: N dFarﬁ‘el’%F” Bf¥ght traslucent, | ow convex,
snnqmaﬁﬂfr%mmpo&g ng 'IM croscopi ¢ nor phol ogy Gram negative, non

motile bi vECToREd S exhjibit bjpolar staining. _Biochen cal and
O MRQRTER maﬂﬁffE@irﬂm gadie. JAONRE | CPHPEER(S) (Mame and Adsesss of prodycon@iprect| &S € 511 I ndol e
racere gnd M g
-G Usgasen ACET LG by % nI«ey+ Urease N uete .

American’ Type Culture Collectlon
10801 University Bud,
‘ManassaS; VA 20110 - 2209
Phone 703) r365-2700 Fax 365 27!-715*11
MJSS Tanza Nunnallz {Patent snema]:trk 9]
4 DESCRIBE THE MATERIAL TO BE IMPORTED(Provide tha folawing information; es applicable: AnIma/ species snd fissus ororrgm ofamma!pmdud,
Zountry of engin of the enimals from whick the raw animel product wassourasd brocessing counlry, racombinent system and ganetic inserts, anﬂbauy
lmmunagens. Stubifizers, nurithve factors of animal oright Inmea‘a) (Fr)MPLETE VS FORM 18- for conl eulturas and thelr prodiucts)
5»’
25 glass vials containing freeze drled Avian Pasteurella trehalesi , formerly knmm

as Pasteurella haemolytica. Identlf‘ied as BIV-AVICOR
'5"',

.ﬁ,
. é}!
F5

' 3 ﬁ:%h
8 QUAN'mY FREQUENGY OF IMPORTATION, AND EXPECTED GOMPLETION DATRastimsta)

g
el

F.

ol

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

LT
‘. RN
1 - S

A, [F FOR.USE IN ANIMALS, SPECIFY, THE ANIMAL SPECIES ;,.
-4 & :
- "9, TREATMENT OF MATERIALPRIOR TO IMPORTATION INTQ THEUS{Pmcawn ipuritication mathods, including time af specifie teperatures, pH,
_ other  testmonts, digeate safeguard els,) ::. 4 " &e pers pH

See annex 5 & .
1%
P fe R
i
10. METHODOFFINA! msmsmou OF IMPORTED MATERIAL} JAND DERIVATIVES
{- . 'B

FCERTIFY AS AUTHORIZED BY THE COMPANY/NSTITUTION mh | REPRESENT, THAT THISIATERIAL WILL BE USED 1N WITH
RESTRICTIONS AND PRECAUTIONS AS MAY BE SPECIFIED IN THE PERMIT, SED AmommCE AL
11. SIGNATURE OF APPLICANT #[n12. TYPED NAME AND TITLE

.
“J44, APHIS USER FEE CREDIT ACCOUNT NO. OR METH

¢ PAYMENT {for VISA or Mastercard Includa number end Exﬂffﬁfjﬁ

13.DATE

'4,.'1- rt

e

4]

VS FORM 183 (NOV £9) S




Mal t ose . the+ MBnn'tol + Arabinose , 63'- Oe d iose =t- Sor@ih%hm@@d ose

Tr eabal ose+ Salicin a,"",. CInlcpne Bscul me It d ucoai dase xz
a- Fucosidase '.''- @18Ctosidase- + 80%are positive 21 April 2006 WO
03/ 03730 3f¥e7/ EPO2/ 11899 Bi  h j r oe nger | |Llpefgigeidiel m ANNEXS

yMoartati on Permt Answer to questsgon No. 6'h (Treatnent of aten sl prior

to i np eU S.) W - AVICOR strain 1. Isolation nade from

heart zi % t . Organ maceration re, 3. lnoculate in nutrient broth
nge 17

(20 m fco) n>fe. 4. Incubation 24 hours at 37C 5. Seed on
sheep bl ood agar plates . 1 solA3®EXZ p haenol ytic colony 7. Seed on sheep
bl ood agar pl ates 8. Identlf-g; cation (Bi ochem cal and other tilts)
aspest Treaty Depaosits
i‘@.
* Answer to question No, 6", 8
.':'.: . -5
~Culture. This strain could be gro@ntmn Heart Infusion broth (Difco) or Tryptose Soy broth,

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

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

Viability test.  Take a freeze dried m]‘;ﬁgd reconstitute with one ml of aterile PBS 1X, pH 7.2.
Make serial ten fold dilutions with stexile PBS, pH 7.2. Seed 100 pl of each dilution on BIccd Age plates. -
Incubate for 24 hours at 37°C . Check vmbmty by colony counting metkodology.
Answer to question No, 74,
74,  BIV-AVICOR
'Macroscopic morphology

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

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




9- Seed on BH broth frombDfrogq 1 A Gowthe bacteria i I art
I nfusion broth (Difcc) for six to eight hours 11. Add 10% g?éqﬁll}i?gﬁbsé;?uti on
of Bacto Ski ilk (Difco) as stabilizer at a ratioof | : | (v / v) of 12..
. Sanmpl es wo exeetri ed 13. Viability, purity and bi ocharrg@igsds. 21 April

2006 WO Q3/ 037367, PCT/ EP02/ 11899 340 Budapest Treaty Deposits Anerican Type

Cul tur Mehpmg@ﬁm Uni versity Blvd., Mnassas, VA 20110-2209 Phone
(703) RMl¥ 19%5113%{ 703) 365-2745; e-mail applied-sd@tcc.org /V OCR C. 40
~ TO BEHESI BO\VERT A DEPCSI T TO MEET THE REQUI REMENTS OF THE

BUDAPEST TREATY ON THE | NTERNA- Tl ONAL RECOGNI TI ON OF THE DEPCSI T OF

M CROORGANI SM5 FOR THE PURPOSEsﬂg@,ﬁEﬁTEI\ﬂ' PROCEDURE ALL QUESTI ONS MJUST BE
COVPLETED |I'N ENGLI SH. PLEASE US FORM FOR EACH STRAI N DEPCsI TED. 1.
Nanme of deposit. If nicroor ggmpsEtionPexds CONpl ete scientific name | ncluding
genus and speci es and sourcel;'fpf material; If virus, give nanme, whether
plant or arimal, and source gincl udi ng geographic |ocation; If cell line,

gi ve t iASTHEEO aeiondiret | (Tretmegrabmatesipl Iniar 2 impogasign igte the®. S)sol at i on, and any known
hazards associated (H'V. EBV, etc.); If genetic materials, give nane of

or gani f ich vector, clone or library Is derived, source of the
DNA. i ngl?r'ig‘?ggirf]%’ﬂ ed by species (e.g. humah, nouse) or scientific nane,

and gi ye moliBad ko) 808 oA pigieNt i ty of the host organism If consortia or

m xed culture, each conponent of the mixture nmust be identified; If seeds,
enbr yos, Otgaseeénteggs, etc., ’gl ve common nane, scientific name, and

geogr dphi cal source. Avi an, Pasteurella nerle Knagn 2. Strain designation
(Le., guﬁ“ﬁ‘é‘?‘?“‘é‘?ﬁ%@’ 2 (Rwlof BEIEoyDifo) 8905 The strain designation nust

correspopd. with the yial labels. 3. Is this an original deposit under the
Budape tﬁ?’rhgﬁ'[’gﬁ‘"%’éﬁf Is this a request for a conversion of a deposit
al ready af.g I;g& he requirenments of the Budapest Treaty? If so
pl ease | nd?%cat e&%\%’%ﬁ’%‘g}éi gnation. Net applicable 5. Is this deposit a

M Xture fbadi FhankEddibg™ or cogs? No 6. Provide details necessary to
cultivate, test for viability, and store deposit. ILf m xture, provide
descr i Pt Behomteeridnpgaentess and a nethod to check presence. |If plasmd,
provide name of host and antjbiotic resistance. See annex 1 7. Provide
suffi cﬂ-e#ﬁnﬂﬁ@%ﬁlﬁbma@@m%i) ATCC may confirm deposit properties (e.g.,
G am negati ve_rod See anngx 1 a. If deposit Is a cell culture, Is it

R i bl

bei ng cul esenge of antibiotics? If so, please |ist-the
ant i bi @l bW the bacteH BAAPRIk HRAGGroth (Difoo) for six to cight bowrs

1. Add 10% sterile solution of Bacto Sﬁéfggﬁﬂkmi&o)asmbﬂjzeratarﬁﬁo of 1:1(v/v)

12. Saraples froeze dried

13, Visbility, purity asd biochemical tests.




b. If deposit Is hybrldoma, what is the Isotype of antibod %p$ &g’d? Not
applicable 8. Is this strain hazardous to humans? No Ani mals | ant s?
No . If yes, what is the recomended biosafety level for working with this
strai n?woos38fefer to Blosafely in M crobiological ang-imedocal
Laboratories, 4th ad. U S. Dept ab Health and Human Services at

www. cdd. gov/ od/ ohst bkuf y/ bnbl 4/ bnbl 4t oc. htm). 9. Availability: Prior to the
| ssuance of a U S. Patent. ATCC Wil only make a culture avail abl e as
Instructed by the depositor or relevant patent office. Sanples nust be
provided to a specific Investigator if a pertinent patent office under the
Budapest Treaty Instructs ATCC to do so. The follow ng questions nust be

: anmﬂstﬂedﬁpépdgﬁg of deposit or conversion to nmeet the requirenments
—H‘re-—-Btrda-pes-t——'H“e&t-y—

) - do you wish the deposit to be J-able to
an ételﬂtalfbtgr@ﬂ?bft {o)AS there are no r ‘ iccr
di ﬁ, J, Ny %assas Ao ensure the deposit Vabl e until
ﬁlaés-zgﬁl 75@9@&4%@@pphb5d@&gcdﬁ yet etato which oeurd | e$. b) As of

'date of deposit or converS| on to neet the requirenents of the Budapest

B e R e g -

Yeﬂ.L QURMIIONS ks as coNFOETED INIERGLISHS PLYASE usamemnﬂmrmu&v@wnm t to neet the
1 el tiEmeetremsitsif rdﬁomdsnlzai@am@e scwl@ae i"eltnda gpovepnd ehegive gndsoumm# [if. been

- Fiésﬁﬁé&@ aﬁg%m nn&mﬁnad t:%%?&ggﬁn %ES%WE%TWU cannel

PCT 4@ 2pnd 4@ Yidntity of the ekt breanisra if thnSrtia amed tuit8 e esh camlnemr tamgiug aushie idpriifed d |
ATCE S fFatReg % Reectcopstelir &' SRPENaH sé‘erf'fﬁnaa'ﬁ)?'@i’ﬁé’g'ﬁﬁﬁﬁa‘ 5'r°téﬂij’uest sit, as allowed

und L’)1\

1D. AZVH®] Rastaie) b dbatenkedT a1 g8 pht i 2 NG sting is
Corrpl ete N&i | e of I nd| VI ddafto notlfy Abel ardo Ag, tar Fat: (52 3) 668
80 8U (52 3) 668 80 38 Emai I~ h gni . tTar hcenringer= —erherin e u 11.

Pay i tesiétion §6) Gilber, sHiboi§ E:Mcdmmmwmam press),
rrusrhemmwynmthecommswmﬂdﬂdm$ poor arrangements for tilling have been

pr oy t sreBurchase Orders in the correct amount .
ot £ HG B P g ot hem e s cat e
Magt s £raduekt forvao‘aiefsmn@Jdepﬁa,aureﬁwmﬁa&@etﬂﬂ&@ﬁé&@mfmu@a&rsdma@ urlo ;ﬁelﬂaease W or

pi tinditete AREC Yesigrigliogy1.a shp LI LLI NG
ACT PER I;J‘,C]\IE @ND FAX NUI\/BER FCR ALL DEPOSI TS: ©C nntacF
peQPSREr%dS ﬂam reé:'fnm'cﬁq"rﬂmfmsme - ~NOTZ6TAaZont s rrdastriar C. P. 44940

Gsaldaidaqaairs agcesda@dtd Siale, tedVRIiaEITy, qadrmu‘eelepos(t.%‘nxﬂr)a pRafR «F3imch dtdompchedls arip) 668 811 RA
i s melhpd to pleghpresenge MP’@@’& provida hagap bf bﬁ@ﬂ%ﬂ@O"P ae%ﬂnm_Le,_nunbe,L—oi—-youp—at-t—or ney of

record See ammex 1

? Pravide sufficient description so that ATCC may confirms deposit properties (e.g., Gram negative rod).
See annex 1

a. If deposit Is a calf culture, s it being cuttured in the presence of antibiotics? If so, please list the antibiotics.
. Not applicable
b. It depostt is hybridoma, what Is the Isotype of anlibody produced? ot _applicable

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

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

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

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

If yee stote which countsi2s.

Please note that if you are converting your deposit fo meet the requiremants of the Budapest Treaty and your deposit has afready
beeén released for distribulion due to the issuance of a U.§, patent, you sannot restrict it from further distribution,




r (Ref: Docket or Case No. 13. MJST BE COVPLETED DeposQiW% qehal
of. (Ve"yly with your managenent who owns the deposit. The owner is usual |y
a conpany or Institute and not an Individual.) r S Boehtinger Ingel heim
Vet nedgwan 03837867 de C. V. | understand and agree that tgpaymbepnsdist nay not b:
v ix Itdrawn by me fora period spacified in Ruse 9.1 of 4he Midapest Treaty
(at least 3? years after the date of depositor 5 years after the data of

t he nmost fecent request for Lhe deposit, whichever Is longai); aqd that If
a ‘&‘gg Pq %ﬁ‘tﬂ welireso wﬂiebéTQﬁqsmwlwfé elaieitreyotelvee houdsei, efaikdiengpat ent or the

peri o R SHET P& is my responsib illy td-replace It with a
Ilmﬁmgﬂ@ubﬁlylmefyﬁmmhﬁm%rm - bﬁﬁair@resﬁﬁgaidgmmsm the cases of viruses, ci8
cul Eﬁ?@é@ﬂmi . PN h §d aad .

rt otk i -

. st o
| MIPBSeBYchdlor ed calo RN 5G neriSh BRI IS Fhoe Phone:
( 520 @ys. f@*@seeséadé)&?&%%d fmcaccﬁs ﬁn&%ﬂﬁ%ﬁ&@@hﬁf s ap“’f’}sgug’i%ﬂ“ﬁ‘sgua boehr |

er- fgnccr "t ADDRESS SHI PNENTS AND FORM TO THE ATTENTI O ' OF:

Pate po&r‘m‘y*ﬁ:rrerr—carrﬂgpe cul e Uni versity Bl vd.
Manereds &89 nukliRr: A daTMice A0 QartdedSugk, or BTORAGES Cul tured are stored for 30 years
fro%h%alte of resit or $ year iafter t he | ast request for a sanple,

ever—ts—tonger—as f“é"ﬂ"f‘iﬁ""UeW—es—e# —-patent_onres in nost
counVeéa; . 1' FEES. Fort ur h fees, chedk ot " es* te at
ww. at g adirdst a fee she,e,t by e-mail to appllea c, icc,org, or tai
(m;& 0 ol g S _ATCC USE ONLY: ATCC
Nﬁﬁ@tﬁ@s@ﬂmlﬁ ) 5 % 2l gﬁﬁnsﬁlﬂkgr&t Né?“ﬁg'ﬁ%%f?r‘ﬁﬁw Sbesi gnat i on:

rlama(t Q(NUWO. 951t4 Gie ";gq&rg AL WO 031937367 FEFH EP02/ 11899
e : FRHEH—6aR ay—t-he procesoi ng

Wl: 09 DIQI NIS Al\/h en canaoOea mendal . aganhma

or mmsw&maﬂxﬁﬁ;muﬁu&m Perwd it. fquked m Meedad
b’ e af na7 b& |tnmeenad er noved NTOm*ri hn organ k4dYNde n S
\/\?1 Nﬁ\%'ag *""‘r%“ﬂ a"%ﬁ'"‘bﬂ?‘%ﬁ)’f)‘é"’w ’E""'f’h te r.owebd
2 29&99e beaadm
‘é’ﬁ_(Ref DocketorCase No. _ )

43, MUSY BE COMPLETED. Deposited on behalf of: (Vefify with your management who owns the deposit. The own
company o institute and not an individual,) ‘g i s usually s

Boehrlnger Ingelheim Vetrredica. S.A. de C.V,
et

‘ét;
1 undarstand and agree that the deposlt may net bz w g;idrawn by ta for a period spacifled in Ru'e 8.1 afth
a Buda Tre
(at least 39 yoars after the date of deposlit or S years aftfer the date of the most recent raquest fer the ceposlht, whlchP:::r laﬂy
tongar),. 1:! that If a culture should die or be desucvg& 3, dliring thie life of the patent or the periad of ime so specified, It g | my
respongibillty 10 roplace it with a living culturs of the-Same srganism or call. In the cases of viruses, cal cultores, plasmics,

embryos, and seeds. ft is my responsibilily o supp'y a 5 stcant quanmy for disfibution fer the perisd of ime specifiad above.
Ing. Jdorge Sichil B. -f'-"iif.\-. h May 24, 2601

Typed Name . Sleeawre / ! - - Date

drass: Calle 30 0 s £ - . ] .
Addrass: NG, 2614 ;.Qnamr‘ndust;]a] 44940 G!:ada]agaza Jalisco. Mivico

Phone: 122 3) 668 80 00 Fax. _{5243) 668 B0 80 Emai: jsuchi i@ qua ,boshri mer- ngelheim.co

b {

n-,_

ADDRESS SHIPMENTS ANO FORM TO THE A'ITENT'ION'DF Patent Deposttory i
. ﬁ:‘j - Amerlean Type Culture Collec ion
5 10801 University Bivd.
e m - Manassas, VA 20110-2209 U.S.A,

STORAGE;f Cultures are stored for 30 years from date of qi’é" sitor 5 years after the last request for i
: ?ggga; underﬂm;:;:s of patent offices in most counlrleafr gx e 7 sample. whichaver i longer as
or Eurrent ¢chack our Wab site at www.atce.ofdf request a fea shast by e-mall ta applied-g
(703) 365-2700 axt. 320, Al fees are subject to change, 3 Y pled-iciuice org, o o

- ATCC USE ONLY: ATCC DESIGNATION g RECD ___ VT, RESULT
.-:.':.-"
Nama of Daposit i Strain Designation:

Gt

Form BP/1 Rev. 2000




,z,cea. ~fOi 9AAPPROV~ - o., bl mteandetdmewmead N SR 1. e, 12

sd71l mdr oTnr da59m m oonel (i as' | Dm 1m nl 40enil6’' Qaeoewne. | eal Ho' ?% dam

91.96. wd' m W hei bg and ne9r| dnY9 the aet. wd wwafte and

m+hn9r gwendstob{3endf bwnt euw OVB NO. 057&0015 'ij U. S. DERATEHyENEIOPAGRI CULTURE

t>1 1. MODE OF 7RANSPORTATI ON(P(eeae 7C): AN MAL AND PLANT HEALTH

| NSPECTI ON SERVI CE VETERI NARY SERVI CES Naeonw Co net for | npon-Exppoortrt,,
NOAlL R BEA N NO’\ANY 47er Ly _Roe0 Unn 40
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(703).365+- 2 Ridgaishiag 5- 2745 ;'," ML 55 poaisig Tummatt-y—(-Pat-ent—speet-al4j )
DESCRABEL %@WWIWBE ';_‘I\/FCRTED( Poovl de rho | ong hrOnnadon, as
ue of odgm of anhmal produ , vnty ofodgin ol
- p : : 0.C ounty,

aiguls y , S$abfzws, nutWo
eaéHl'E@:_Le efllgéiﬂ ) (GOM PLET VS FORM 16. 71, cad, cultures end
10801 I 8Tl ass vi al s‘zncc nt ai ning freeze died Avi an Past eur ella
hanaeduat dppe1lo f.cyzggarl y knowst s Pasteurella haesnolyiica. | dentified as
Bickte 43902 )865-DFINf 224Y, 365RE@IEHCY' OF | MPORTATI ON, AND EXPECTS OVPLET10N
IDA$a@&Ymtﬂel)nally PM@SE@pédSEl I\/ATERV\AND DERI VATI VES (Al so,

S il A AT o Mt i
mam %Wﬂw%&ﬁm orrgu%liw : W’m(ﬁ fom ﬁr{t}p@nd thefr prggudhj .

,1?

25 glass v:als centaining freeze aiffied Avian Pasteurella trehatdsi
i-., formerl
known as Pasteurella haemolytica. deent:.fJ.ed as BIV-4895 Y
.='i N

Codr Yl

4.1F FOR USE IN ANIMALS, SEECIFY, THE ANIMAL SPECIES §77

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

H E’,.: t
P .
See annex 4 i

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

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

" 11. SIGNATURE OF APPLICANT

?2. TYPED NAME AND TITLE

'I'.

|--j -Wﬁ.-.\h 5
T

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

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




Whey Ueatntnls, disease safeguard eta) See annex 4 1r: E]I'f%gl THOD CF:
FI NAL DI SPOSI TI ON OF | MPORTED MATER AL, gOD DERI VATI VES | CE %\

AUT" ORI ZED BY THE COWVPANYI | NSTUTUTI ON | -66 | REPRESENT. THATTHI SI ATERI AL

W LL BEwdSklestey ACCORDANCE W TH ALL RESTRI CTI ONS ANDcrHRE6ZNIIdONS AS MAY BE
SPECI FIED I N 0 40 PERM T. 11. SI GMATURE OF APPLI CANT 42 TYPED NAME AND

TI TLE CRM 1663 (NOV 90) ft-4. Wts USER FEE CREDI T ACCOUNT
FEE f | e..i PAYMENT (I, VI SAor Mast eroard (ndude

nunber hempte ). >n 0 21 April 2006 WO 03/037367 43

- PCT/ EPO2/ 1189 i hr oenger tt illlli) IngelheimWmA B~d' pest
Treaty Dep05|ts to cstiO O. 6m-afEXure. This strain could be growbria
Brain Heart Infitsion broth D|fco) or Tryptose Soy broth. The |og phase
growth js ar oun ix to el FeeagPegosisubat i on at 37C. I n Bl ood Agar peak
of gmb\ﬁ"ﬁ"ﬁ i) c\/%detter y four hours at 37C, an advantage of this

met hOH gl that’ ¢ ol b grved.  Fr~ Preservation ours. Use a
by 1y ke e.% TE t:¥ e g pth (i) QPOHYRRBUIE bofDi f co) for six

to elgmtm 2 A nof cto bn M1k
(Di fCOﬁ:atat:aonoB_,%E @iueaﬁgw@_t a ?lﬁf.:tﬁ%gjo 14??)‘(’/:’%;5? “?g Take a

freeze dried.vial an reconst! ~tute vmth one m of sterlle PBS 1X PA 7. 2.
Make sBrejerrhtion bylypblizitiohi. | Bbcieeifiis grain ih Brain Hedrd 1efusiodGom (Diked) 12 six S3G6 100 d of each
di | ut|W&qﬁgp"{’gggﬂ%gmonpfmghmMiﬂc(thco)asmbﬂlzeratamnoofl'l(v/v) : EQ

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

Answer to question No. 7.

R Sag
Hmﬁ '.v‘
e e

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

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




Incubate for 24 hours at 37C . Check vi abi I|ty by col ony c%n}} 19006

met hodol ogy. Answer to question No. 7'a. 1lp BIV-4895 I\/acroscc?pl C

nor phol ogy }t. Col oni es grown on Sheep Bl ood Agar for 24 hours, range from
1.0 to dcozmeskn di aneter, bright trasluceut, |ow cqq:qmpwilggy sol ub4 and
dry, P hemoly. M croscopic norpholsogy G am negat ive, non notile,

pl eo | ods, of ten exhibit bipolar staining. Bioehendcal and other

t est s 1 @g@ﬂ dasex; + Catal an.;r+ Indole, ;- ducose+ Sacarose Maey
+ - Ia eiypt eal + AR, Maltose . ' Manntol ; t :}; Atabhnose is
Cehobi ose .1 Sorbitol + Xi| ose Axe®ral ose ; X?+ Salicin t'- W Esculine i P
A ucosi dase ;;.;- a Fucosidese p Gal act 03| dase 1,!'+ 21 April 2006 WO

-03/ 037367 lmportauonPermt

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

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

3 :'Incubauon 24 hours at 37°C W

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

e
6. Seedon sheep bload agar plates "'Z»E’L
7. Identification (Biochemical and other tem)
8, Seed oo BHI broth from Difco f}j :
9, Grow the bacteria in Brain Heart In.ﬁmoﬁ broth (Difeo) for six to eight hours

10. Add 10% sterile solution of Bacto Sklmikjﬂlk (Difco) a5 stabilizer ataratioof 1: 1 (v/ v)
1. Semiples freeze dried | '

12. Viability, purity and biochemical tests,




44 PCT/ EPO2/ 11899 ANNEX 4 Inportation Permt a Answer to i . 6m
~(Treatnment of material prior to inportation into the U S.fggﬁﬁillz-%%}g%
strain 11. ‘Isolation nade frompal atine cleft of layer hen 2. Inocul ation
‘on nutrient broth (20 m of hfq fr8ﬁ1Difro) 3, Incubation 24 hours at 37C
I. 4. _Seed on sheep bl ood agarplates tr 5. Isolate a P haenolytic col ony 6.
Seed GRIMAeep bl ood agar plates 7. ldentification (Biochenical and other
tom 8. Seed on BllU broth frombDifco 9: Gowthe bacteria in Brain Heart
InfusiO broth (Difco) for six to eight hours 10. Add 10% sterile solution
of Babt o Skiam-pgative fasltative anagrehic.plepmerphic red-shpned bacteria gaysing) 11

Sanmpl es fr ' ' (=1 T ' ' ) 21 April
2006 45 Gl e Fiocfpe o tne by tesfatchl'pid i BiereDIcRERRIB ¥t of BBlEy.

r od- shapedwhgretnesaichbacieria ang setectesl/edmdihg geip af Pastegralpfrehalosspid/at ory and
of the re Jye . Of . ' aJ ' sel ected
fromthe SA#%&}E)’?%’#’}%%@% éﬁ%I aarﬁf‘sr“é%r;e?/”oss;?'%&féoﬁel%%ﬁﬁéﬁ%ﬁéﬁ%?n%ﬁeyt I ca and
wher ei n sabada Pashelysid-pasitived /GramMigyaliee, noxdidases pdsitive, batalmabyeisitivposi ti ve,
G am negative, oxidase- positijve, atdal ase-ppsitive, urease-negative,

ni trat e- pd¥PETBEGRIYE; ’Hﬁgtﬁémﬁ‘ﬁ'ﬁﬁ?f‘@@ Oe-NeQRIVEUr el | & trehal osi and/ or

Mannhgi m apsaeurely titehalodr @Rt arrheihal Fadmol ebordpgl & Crheurel | a
and/ or Mannhei mi a_are MacConkey I&gSI tive. 3. Pasteurella trehal osi and/or

Mannhei i aViRIERSIAA Pesiewela pav/agMapnbgipiasie MacCkey esiiver 2, wherein said
Past eyir el | paqagens (rdBaBYSAAH/G Iﬁéﬁnlﬁitﬂféoﬁge‘rgg idd éf@oordilﬁl% QARG -dresHit | Ve,

Manni t ol - positive, Arabinose-negative, Cel ose- negati ve,

Xy| ose- posilaingd, orsh|vwheirein saigdtasieurellar and/on Mannheimieiare Gluspseipeeitivegat i ve,

al pha- Fu ldase- aegat | < et as Cal | dase- I t.y8. 4. urella

t r ehal osi C%{{Q:dggsraezﬁ?\ég&ﬁfgb Méﬁmtcﬁg&%?&% g‘?én@ﬁq&ﬁgg\?ﬁgémge&%ﬁo%a? (?% %Igg’st eurella
are Ar abi ndsdeseqmusitivey Sadinid-nEgatinad, 0Gmithineiiagative, SEsddlinmegativen dipkarol yti ca

according to _any one qf clai 1 ta,3, wherein said Mannheima are
Ar abi nose-HaRRFoRhesive; bflate e dave
4. Pasteurella trehalosi according to any one of claims 1 to 3, wherein said

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

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

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

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

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

11.  Inactivated Pasteurella frehalosi and/or Mannheimia haemolytica obtainable by a
method according to claim 10 or by a method known in the art. '




6. Pasteurella trehal osi andl or Mannhei m a haenol yti ca accgi%i ng-4g any one
of clains 1 to 5 wherein said poultry is selected fromthHe é’roup of

chi cken, turkey, duck, goose, dove, pigeon and quail. 7. Pasteurella
trehal osi as deposited at the unded6accessi on nunber ATCC No. PTA-3667. 8.
Pasteurell a trehal osi as deposited at the under accessi on nunber ATCC No.
PTA- 3658. Bactivateth Prsieardiiadrabiajdsi aadlas Miepheiniia daetndijtiea wedendirgctoessi on
number ATCC.. PTA-.3669. ,1Q. thod for inactivatian,of a Pasteurella
Cronal ot SR b WS S0kt Aa e fohaes andREMankBeirt ARemBnEcE et ai e 1
to 9 conprisletigd tiemuge arolipr ol Rigkaelt drefaloki FCCONeenPTARBEEN, of 0. 2%

11. Inactiyvated Pasteurella trehal gsi .and/ or Mannhei m a haenol yfica
obt ai nabl %%‘fe‘éreﬁ%’f 8 Saéﬁ‘&éjﬁ}l@ ?iAaﬁéﬁm@%Nwhsf%t hRRIMYiSAn i n the

art. 21 ApattciDPTa63d6d. | nactivated Pasteurella trehal osi and/or .
Mannhei m a haenol ytica according to claim1l, wherein said Pasteurella
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Fragnments or fractions containing at |east one antigen of Pasteurella
trehal osi AHrENS-PIAMPREi ni a haenol ytica according to any one of clains 1
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Vacci 1 carRanRfit 8 Radlions, ARARERE; . QBRI idtefoirie FedTRIRIES aney o
Mannhei ni econtedning gt ieast one @ntigemaf havteriaseteciet from e grodp of Pasieardfast eur el | a
o' “ands or oS G REA BT ChR e refp ATet MR P Rl ™ T 1
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' 17.  Vaccine composition comprising an inactivated Pasteurella trehalosi and/or
Mannheimia haemolytica according to claim 11 or 12 and/or live Pasteurella
trehalosi and/or Mannheimia haemolytica according to any one of claims 1 to 9
and/or live attenuated Pasteurella trehalosi and/or Mannheimia haemolytica
according to claim 13 or 14 and/or fragments or fractions of said Pasteurefla
frehalosi and/or Mannheimia haemolytica according to claim 15 to 16.
18.  Vaccine composition acbording to claim 17, further comprising one or more
suitable adjuvant(s) and/or excipient(s) and/or carrier(s).
19.  Vaccine composition according to claim 17 or 18, comprising inactivated
Pasteurella trehalosi and/or Mannheimia haemolytica, wherein said Pasteurella
frehalosi and/or Mannheimia haemolytica are selected from the group of
Pasteurella trehalosi ATCC No.PTA-3667, Pasteurella trehalosi ATCC No. PTA-
3668 andfor Mannheimia haemolytica ATCC No. PTA- 3669.
20. Vaccine composition according to any one of claims 17 to 19, wherein said

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




trehal osi and/or Mannhei m a haenvol ytica according to clai ”bﬂiphpzdo%- 18.
Vacci ne conposition according to claim17, further conprising one or nore
sui t abl e adj uvant (s) and/ or exci pi g?t(s) and/or carrier(s). 19. Vaccine
conposition according to claim 17 18, conprising inactivated

Pasteurella tre si, and/ or nnhei,m a, haenpl.yti ca, .wherein said
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21, further conprising at |east one other antigen froma virus, or
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Pasteurelfa trehalosi and/or Mannheimia haemolytica according to claim 13 or 14

and/or fragments or fractions of said Pasteurella frehalosi and/or Mannheimia

haemolytica according to claim 15 to 16 in the manufacture of a vaccine for the

prophylaxis of Pasteurella trehalosi and/or Mannheimia haemolytica infections.
25.  Method of diagnosis of a disease caused by comprising the steps of obtaining a

sample from poultry, wherein said sample is selected from the group of blood,
serum, plasma, tissue scrapings, washings, swabs, tissue, analysing said
sample for the presence of Pasfeurella trehalosi and/or Mannheimia haemolytica

according to any one of claims 110 9.
26.  Method of diagnosis according to claim 25, wherein said presence of Pasteurella
trehalosi and/or Mannheimia haemolytica is determined by an immune test.




serum plasma, tissue scrapings, washings, swabs, tissue, Q@%ﬁﬁb@@é said
sanple for the presence of Pasteurella trehal osi and/ or Mannhel m a

haenol yti ca according to any one 8§ claimse 1 to 9. 26. Method of diagnosis
according to claim25, wherein said presence of Pasteurella trehal osi
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conpri si nd"&'P“¥-he conmponents necessary for carrying out a nethod

accorzf. ng DiagRdrticasst K carhisiy 31 tedcahiponents necessary for carrying out a
method according to any one of claims 25 to 27.




