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WD 2007/ 140244 PCT/ US2007/ 069646 VACCI NATI ON OF YOUNG
ANIM tLS . AGAINST LAWSONIA IN TRAC E1..1..1:..ARI'S

WO MNBECIIRZENS RELATED APPLI CATI ONS 5 Thi s appl i cB€T/082007/069646
clainms the priority benefit of C.QS. Serial No,
60/ S03, 207, , filed ors May' 25, 2006, the teachings
and content of which are hereby incorporated by
reference in their entireties. BACKGROUND OF THE
| NVENTI ON F1?1.D OF THE 1: N\VE TI O 1.0 The present
invention is broadly concerned with inproved
vacci nati on nethods for inmmunizati on agai nst

AR FERDE OB AL Ay SRR bt LB SE L A

obligate intracellular bacteriumLciwsonrra
Intrace//ul/cart. Specilﬁi‘ ’fﬁiﬁ?"% he i nvention provides
, for a nethod of providing increased protection agai nst
RELATED MPLE-8&1QN8Fc. ra;: by vaccinating young animal s
starting fromday one (1) of age against L. 15
This applamios klziths tielsioninf Beklioo]! SPRefidMablby/SOR0Y atiad on May 25, 2006,
animal s are vaccinated at day Ito day 21. of age,

the teaciiu8 aR B:REARK VLR HaNerbbd RicHBrdied B RereA@an HRYCHtireties.
nore preferably it day | 'and to day 9 of age, even
nore preferably at. day | to day 6 of a.ge., even nore
preferably at day | or 2 of age., and preferably a

. . YA : .1 of age. Specifically, said

BACKGROLN Sl LARIN R RN 1 of age. S 4
0 I'S v g piglet, pre-weaned piglet.
20 DB>SCRWJO. ' ttl: PRIOR .iuuPorcine
FIELh 5P L epEidNe enteritis, is a naturally occurring
- di sease that can affect pigs from weaning to young
The pasentt iskagen st bhasihbeemcastdbhitbhedptovad vivsination methods  for
causative agent is L ar,wsont/c:a 1

pmmunization against proliferative enteritis, known as ileitis, preferably porcine proliferative
ileitis, which is caused by an obligate intraceltular bacterium ZLawsonia Infracellularis.
Specifically, the invention provides for a method of providing increased protection against /.
infracelldaris by vaccinating voung animals starting from day one (1) of age against [
intracetfularis ifections, Preferably the voung animals are vaccinated at day 1 to day 21 of age,
more preferably at day 1 to day 10 of age, even more preferably at day 1 and to day 9 of age,
even more preferably at day 1 to day 6 of age, even more preferably at day 1 or 2 of age, and

maost preferably at day 1 of age. Specifically, said young animal is a voung piglet, preferably a

pre-weaned piglet.

DESCRIPTION OF THE PRIOR ART
Porcine profiferative enteritis, is a naturally occurring disease that can affect pigs from

weaning to young adult stage. 1t bas been established that the causative agent is Lawsonia
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WD 2007/ 140244 PCT/ US2007/ 069646 Intrace//tr/aris. L
i iraceilrr/crri:s is an obligate, intracellul ar
whamvesizeen  whi ch cannot be cul tured by nor maPCT/US2007/069646

bact eri ol ogi cal nethods on conventional cell-free

medi a and has been thought to require cells for

gromh. S. MOrist el at, Infection and Immunity, Vol,
tit "o. M . 42186-42922 (1993) and G Lawson of a/.,
1. of dinical Mcrobiology, Vol. 31, No. 5, 5

Immu/:]lz;lfgﬁs 1. 1420 k1R ;Q' %C&@%R | ek ARfIQR b&tTr}iquJs ﬁlhh (,cim]ot be

ularls USIﬂg I ntesti na ep
wluuct? ﬁg rie mglolha(,@l\% 0;‘3‘5,51? é‘h&of“ sg*gn &?n,‘%‘ﬂ%m%?@ ﬁ‘ﬁd ng,dg)S.gu%E@ been

both of which p nts here cor porated by

thoughty lgFgeiscs'th FP‘“tQ’i@?*ﬁ Qer?ti?‘s'é%t ﬁ’éé’ &Cf‘f‘\‘/&t“? Hﬂmé‘fm‘t_ Vol. 61, No.
intrace/lrllcrr /s in suspended host cells was

19, 425¢eB ORI (DY) ad1GPhaweged @ . dnaf AdmighiMiogbnilegy, Vol 31, No. 5,
attenuated bacteria strains of L. /nrcrcelhfhiris are

1136-1 Wl K 19RhalMrubh ctilgadot .of FOr rexanfihiers WEH:A6 IBQSR9 ranthiestinal
wo 05/01173 descri be nova-pathogenic attenuated

epitheliflt Cal nx§01§l§ izx ors 1t T &dr@6niBlabl/ lﬁsl[{f oSkt HEJ‘IN aed BactREdaNos.
stralnso .. nlrncra:e /rr/crris are further

35,7143 Ogi{id{ gg ]@E i]q_ﬁre\bfé} ngateht( QR e\{QanLtﬁg&%ged% eyé{e%):e in their

ase 1S rst racter

. .1ts gross d mcr sco I ¢ pat ter y the
e A S ARE Rl Sl IR) B e B
affected cells. The char acterizing pathol ogi cal
feature of the disease is the proliferation of
immature eppithelal cells in the ciN pts of the ileum
Pathoggriernil mah-paogent dieusabibhcteng egtinnell, /.t werakafigeris are well
intestine or both. Sections of infected tissue are
known gh&weaet €oi 2emh iy aviedsieper fndl Wiend/ /0 TIcRs@Eibe non-pathogenic
resenbling a "garden hose." and enteric |esions. 20

aﬁemm{m QuQRk Jrh. GleRI Mgt 'A'i‘{@ﬁ'ia@ub’ bREESEOESn N M8 Qb i daris are
function, absor ptl on capabilities, and nutrient

further d(ﬁ»(,nﬁtft{s FRE R ,-,mgjknow ‘?t un}e {’J(ﬁ 6&38'6”\3{ gm}\% (‘)58&) % are chronic

A fine ea, an death. The
di sease |s of econom C inportance owi ng to death |oss,
i ncreased nedi cati on costs, poor weight gain. and
decreased food conversion in affected ani mal s.
The disgpiniscHIst cheastesred beiity groas en\onzooveigqeiplogy, and later by the
PCT/ US2007/ 069646
demonstration of the mtraceltular bactenia within affected cells. The characterizing pathological

feature of the disease is the proliferation of immature epithelial cells in the crypts of the deum
(terminal part of the small intestine), the large intestine or both. Sections of infected tissue are
characterized by a reddened thickening mucosa resembling a “garden hose,” and enteric lesions.
The gut thickening ultimately prevents normal gut function, absorption capabilities, and nutrient
transfer. Clinical effects of the disease are chronic wetght loss, unthriftiness, diarrhea, and death.
The disease 1s of economic importance owing to death loss, increased medication costs, poor

weight gain and decreased food conversion in affected amimals.  Clinical cases of ileitis are
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observed nost notably in pigs 6-20 weeks of age.
However, the presence of L. it.rttcrc eliu/crti: has
whewnienmf i rmed (PCR) in recent]),.- weaned d PCGES2007/069646
(33-4 weeks of age) su gestinz..Z:. 1nhtace//u/ari
exposure occurs in the nursery and perhaps, originates
fromLa i sotri t-positive dans (Mauch and Bil ke
(2004) Vet Rec 155; 532; Marsteller et al. (2003).
Seine Health Prod 11:1217-130'- Stege 5 et a
observeld” ﬁ&@ﬁ))ﬁibﬁ zMgﬁfb% Ao QA% A6 - HINERE 1RDSRLMRL 'opflsmn acelhdaris has

underline“th n”port ance for I ncor por atl ng pr evention

been m&*zgatu(g?é(e@ ‘é‘yré“%‘é‘hw‘ \Aéjmgém}é&acg\i\ tﬁugs Dg I%’*"ﬁ's }t Puaglg gzlnézs’ f{%mzaeilm’ans
i mruni zation against ileitis invol v? N

e\pmurgd}w M &1 V’&t"iubﬁ‘?“o‘f”dtﬂ?éhawﬂdgbi‘ mies fsom ﬂgg\ggﬁﬂ)&ssﬁ ¢ dams (Mauch and

gs exclusively fromthree weeks of age and ol der,

Bilkei t’B@%}u‘s@ ficgl 6t §32:1Mersisdieow 4l hi2903y&wgrotipaldolitod Halig-130; Stege
mat ernal anti bodi es positive for L.

et al. OO C¥a’ Blidrd2td4ct 1978200duEht@ prewianiuss sederdixpoburiemporiance for
vaccination. Prior to the method of the present

incorpokdM@Hrd\QB1bA sYRSsiePOhdhaN  dcdiRatontciBier BT @8 PR&RIcOOn svstem.
mat érnal anti bodi es or other | act ogenic factors coul d
potentially interfere with the efficacy of
vacci nati ons in such pi gI ets, because the mat er nal

(‘urrentb\éafgp:ém élﬁél a&rcéffaefpr gn nmﬁtémgw xg:ﬁ,ﬁ g@ﬁ n}né) xoeg?ﬁaﬁ%al %I?‘l&lgﬁﬁ(}ﬂ of the
be; -in 15 secreting its own antibodi es. Therefore,

‘fdti“’Wﬁ&eﬁ‘%ﬁf”ﬂdﬁ*@fplgbaﬁéﬂ“ﬁl oy g thiee weadw Avigr dad ofdertgsause piglets
face of maternal is mun.ity. DESCRIPTION OF T-HE F

below thiC@&:e RESIpFcgud ehate shawsiat hetimuhdseposof vec 8irobt frmicellularis due to
sanpl es positive in the. IFAT for I ;G IgMand 20 1

previoud soangkfos@re & sdvoMm@dbdie Rridirne thé nhethodbMitd geisédd/i@bdntion it was
culture (nmean of two titrations) in sow mlk sanples

believe u\f"'ﬂ‘iﬁ e & g}ciﬁ&ﬁ@t off :Qat"éﬁm ‘%pﬁbody@ (?ro&ﬂ rlA0244ic mum could potentially
CT/ US2007/ 069646 Y OF THE | NVENTI ON

mtuiu@ Rﬁ&z iﬂ!} ons Eltgyu,;ndiuﬁ} f‘?zdsugr D1 WQLbSt%g Qtl; est 1@%1;1{%1}&} antibodies have

the ability to neutralize the vaccine before the piglet’s immune system can recognize 1t and begin
secreting 1ts own antibodies. Therefore, vaccination of young piglets has been avoided i the

face of maternal immunity.

DESCRIPTION OF THE FIGURES

Figure 1 shows the number of colostrum samples positive in the IFAT for IgG, 1M and
Ig&; and

Fig. 2 shows the titre of L. insracelluloriy culture (mean of two titrations) in sow milk

samples with different Ig content.
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sow m | k do not appear effective for inactivation of
[:. /rttrcert'e?lltrlcrt/> during gastrointestinal
wpawiadges The incubation of T. /rrtre cr |/ rPCT/ES2007/069646

with sow colostrumor mlk did not influence the 5

titre of a. I.. intrrrc cl/rrlrrri.s culture over a 4

hour per' nd of incubation at roon-r tenperature There

was no difference between sanples with high or |ow 1g

content, Even in a 1.20 dilution (S %,
SL““/A@@ag@Ihr{g/m@@/\ﬁQ@\ulture 195 %mlk), no effect on

he titre of the culture was observed. In conclusion
The ptum}rnsrlwmﬁ gn i \tlﬁiscci Y E%n 11u“pn\1ﬁﬂ ofwﬁﬁ\ta%ggﬂé lsfltusg n}a(ﬂmal am;bmdma and the
ulture was detected i.n vitro. However, t er nal
sow mi Wﬁ C{tﬁl}‘)@%l(%t@tgﬁ_e (qu 1gathag@sé|q1 dr dviracetihetsyigmne gastrointestinal
di scussed (Hol yoake, P.K et al, (1994) J din MGob
passageoflhg zmqbpnq;gg Q@g@elﬁzm[n H%itd rsov»c:n gtruys oppdik@id giot kdluence the
(2004) Vet. | ec. 155, 532), as young piglets usually
titre of d@. neteccBufifieculburomidid sed hing. peAsd shownbationt dirsors tandhyeratire. There
aternal antibodies and the sowrrrilk do not appear

was no GHf@tde RN Q@ daRPLLIWEH high oPlow Ia contbdit E6CR/d I 0b @lthSon (5 %
during gastrointestinal passage. 15 Second., naternal

mxrawl?:ﬂ{r}rp%gl faﬂa °1Wx§m lﬁ% gﬁe{:qo(';n it ﬁ{:é%;tethe cNgExré Jwtzm observed. In
i's anti and

cone u‘;g(m no; ﬁ(é@%@%ﬁ p‘b Fg\?\jngge g% ﬁ*ﬁ%&f‘éreénﬁ’%p?‘ﬁ tgzg%plgrg on %ﬁe tme of a L.
vacci nation. |.n rcl, piglets vaccinated at day | of .

intracelfg@is hal ey e é&f@ff@sgn BaicholeupyeraseeTat ety against L.
the di sease conpared to non-vaccinated piglets, 20

intracelfifigrds paebeant dibanedt (Hedy oker & 8mes aldéf 9 driciedtioobtdh g2, pp. 1980-
prior art and provides novel nethods for prov'ding

1983; Ni:nehe@skady pant @cBillad (pfo4anieitles. aURISASE, ab L Qind Balels.usually do not
itarcrcellrr/car~i:s infections). In particular; the

suffer (RIS $8ME. WOURNH O (¢ Q\ﬂi)‘?j erﬁdt@mg?&n%d%t HAGE PR WM & not appear

young ani mal agal nst . irttr acellulcaui, i1nfections
ef¥CLt!\8?§m¥lTl£,§ \{IQOI% 12 fcff;ff?gi a?[&!c%r%gb§ ;g&%ggh&ﬁa&%%a%oung

PCT/ US2007/ 069646 dose of 1. ir.rt crc:c~llzrlcrri:
antigen, Preferably, said voting animal is one (1) day
of age or older, Moreover, according to another
Secmzdagg@ma Antiprestigyy @gﬂew p‘ml\}xeqlﬂ heningriew Bel fa isedsdglaistantigen, and
vacci nating; a
therefore, do not prevent the establishioent of active protection against L. infracellularis

infections provided by vaccination. In fact, piglets vacoimated at day 1 of age have reduced gross

pathology associated with the disease compared to non-vaccinated piglets.

Thas present invention overcomes deficiencies of the prior art and provides novel methods for
providing increased protection of animals against tleitis (L. imracelhilaris infections).  In
particular, the present invention provides a method of vacoinating a yvoung animal against L.

intracellularis infections comprising the step of administering to said voung animal an etfective
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young ani mal having or is exposed to
anti-1../rtttf:r~c~llatf:ri antibodies in particular,
woredoensd y derived as t:i~l . ra rcrr~>11r |REFUS2007/069646
anti bodies, against I. rr r cellrr.l rrs infections,
conprising the step 5 of admnistering to said young
animal an effective. dose of L. in/rcnc:ellrr/.rri.s
antigen. Preferably, said young animal is one (1) day
of age or older. Accordirg? to another aspect, the
dose off, @ﬁz‘?&%iﬁsﬂ‘z‘;’ﬁ Nk BLOERS b@d'@bﬂ& qan{i iV BGET AL %@‘ dQ@ or older,
ani mal aV|ng or is expose t'o an .. |nrace1
deri

?‘o“i(‘)ft?(‘)\ffi‘.%@i(rf}i?1§8 O C%(P } %I r“‘\ggb i LC l'll'ﬁ.ﬁ%‘ﬂt 61’6\ a,«ﬂFﬁ‘ﬂ }'}TD\ }/dﬁ.,l';l 4,08 h(}d %I ¥ iLLH‘!&U‘ﬂ" a

L.inir(wwhrlaris infections, rising the step

young. AR P 80¥4i'a it e w‘é%@ﬂ% (B oegiar maternally
intraeellul iris' antigen. The term "vaccination" or

derived apideimrace figeriasntibodis hwnpishl araaa e/ binfegtpnaotoniirising the step
gaited to, a process which includes the

of admiathmringgd kat ivonn®hnian! kn cfifnuowe ebkastl fanbsaaiftdogsnntigerarPreferably,
animal, wherein saaid.L 1 rrr tcrcc~llrr/crris

smd&o@ﬂiérﬂlﬁﬁi is When) druhh&d &rggest 0 said animal, elicits or
is able to elicit, an imune response in said aninal
agai nst 1". rrrrace//ulans. The term =animal " as used
herein means but is not limted to, birds, fish, and

&ccard%@get’hex %séag?tdﬁsﬁén \8’1%)%?’3}(%@3”‘@%5%&”%@ l‘g][ I'-’{ij‘%téﬂea%h& an animal
present 20 invention, the animal is a p|9 preferably

having gv B @\%ghg{jmﬁ; ép@{gawﬁﬁ{%n WEEOPET- ﬁ@ megicia gpatpeplly defived anti-
aspect, the present invention relates to a nmethod of

L.intraogdekr natanmﬁg)daes yaungt ahinfalceBgaiinstnfdctions, comprising the step of

inrracella,/aris infection conprising the step of

admini@&Mgnb Skidranivgnl a0 effacithe s 200FLAL40244 antigen.
PCT/'US2007/ 069646 young animal, staring from clay
one (1) of age, an effective dose of 1, it Ircr~cl
rlirr :s antigen, wherein said animal is a. bard,,

The terfni ‘.S&l'écaig%ili &r\alr:gg qgiu%%%g’ EN ug%f f‘ntlzrgi’n’ :‘r}gzln%f bllﬂolg%%i’ }i N ‘Ed {0, a process

r abl a

which zBrriggeesrt&Br@mngg}lfgmné#%anI uéacéllgfaénvwgh%mp@rbfz@{na wherein said £

intracefularis antigen, when administered to said anunal, elicits or 1s able to elicit, an immune

response in sard animal against 1. intracellularis.

The term “animal”™ as used herein, means but is not limited to, birds, fish, and mammals, such as
cattle, pigs, horses, or primates. However, according to preferred embodiment of the present

invention, the animal is a pig, preferably a pre-weaned piglet.

Thus, according 1o a further aspect, the present invention relates to a method of vaccinating a

voung antmal against L. imtracellularis wfection comprising the step of administering to said
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c The tern "young animal" as used herein refers to an
animal of | day of age to 20 days of age. Preferably,

WO b@7tie2ed " young aninmal ' ", refers to an ani mal PGF/US200H§69646
of age to 10 days of age. Mdre preferably, the term
"young animal" refers to an aninmal of | day of age to
9 days of age, even nore preferably, 1. day of age to

S days of age, even n .ore preferably, | day of age to

7 days of 1.0 age, even nore preferably, | day of age
young &:ﬁ’m@l @ﬁ%xpﬁ?ﬁg&w (%Y,e(@i @Ei&c Rh&fRkabl m&ulo‘rdjaﬁn.@fn Wiy antigen,

age, even T e preferably | day of age

even I'TDT ?

whuur} sauf' Y3y é{?u | )mgqhh gL uamar s s aa (o ﬁg’b Mg, ?}T%Ttyté}ta‘%%}*%g)gduabl\

ref
said ang]gzg zgphggglg§$e%} qt\,éx%];pgrg?ﬁil @bl%? \ztaia émf})gzlflge!ev%i@g gy%qgrpﬁ%fpmbly, said
also refers to the age of the animal when it is
animal paguirecpaet plgietthe first time with L.
intretce/ltrlarris antigen. Thus, a. further aspect of
the present invention relates to a nethod of
vacci nating a young ani mal against L.

The terhl QST ghih\'akd 8&diHMES LBRS s 8 AFRAMISHNDddher &168 of de¥s of age.
a.dmnisteri.ng to said young animal an éffective

Prefemtggisﬁxg l‘?érxﬁ- 0%5 %ﬁ%i'{l i %f@& O}ﬁsin %thl]a 3?'? ds %? ?é 0 quc?ag s of age. More

'S vactlna ‘ed a
. ccordi ng.. ther enbod , resen

preferai v trh y-BpBealhilo Tgome OB HEnLRE R G of s, oven
mhereln the animal is vaccinated at day 1 to da¥ . .

more pigfergye., | Agcel thedg & duva of aee.riaen newpsuterably, | dre ol age to 7 days of
present invention relates to said nethod of

age, eveamoienaticob]y, Wb il mge et dmismidlage ssvew aves patecbiat | dayof age to §
1 to day 9 of age. According to a further enbodi nent,

days oft:he Reearnt piclM el | Diay dfedeattes dads Stiyd, PRheeke @heferably, | day of
vaccination wherein the animal Is vaccinated at day 1

age to tiQ%ag@}éi Ag® &tn A98e pr&eMB200 G 40244 KRGl U%Qxyxp&%%ﬁ)h to an

Accord |ng to a further emnbodi nent, the presen
animal inl\g Q\t! 19‘? hrl“ﬁtl: ?‘éaﬁaﬁtﬁg n?& }Qw.nﬁt {19%1:% \’é?&g tﬂﬁ’\t 5 Oﬂm lf.lU]@ to the age

Accardin furlher e resent
of the oL IR BT SHaet B LT RS, B dr Myici et %fﬁ* gen

wherein the animal is vacci nated at

Thus, a further aspect of the present invention relates to a method of vaccinating a voung animal
against L. frraceltularis infections, comprising the step of administering to said young animal
an effective dose of L. imfracellularis antigen, wherein the animal is vaccinated at day 1 to day
20 of age. According to a further embodiment, the present invention relates to satd method of
vaccination, wheretn the animal is vaccinated at day 1 1o day 10 of age. According to a further
embodiment, the preseat invention relates to said method of vaccination, wherein the animal 1s
vaccinated at dayv 1 to day 9 of age. According to a further embodiment, the present invention

relates to satd method of vaccination, wherein the animal 15 vaccinated at day 1 to day 8 of age.
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day | to day 6 of age. According to a further
eni bodi nient, the present invention relates to said 5
woredonoe2eé vacci nati on, wherein the ani mal i s PCT/US2007/069646

vacci nated at day | to day 5 of age. According to a
further errrbodi nnent _, the present invention rel ates

to said nethod of vaccination, wherein the animal is
vacci nated at day 1 to day 4 of age. According to a
further enbodi ment, the present invention relates to

Accor d&@' d MBHRG Lk Mo dVAEH ﬁ%t;ﬂx @x%m 1‘34’@@1{&41{1 efatk% t@@é&xﬂ%cth&i o‘r vaccination,

v iIcCi nated at day | to of age ccording t

wherein rglc dm%%lengg&flﬁu%&t ¥ gll I‘Q) r 'S nm‘ A{n‘ve t(%)?( %‘{Jb hrt‘nr’g ef iegzhodimen’i,
vacci nated at day or 2. Qf aye. Acc rdj n%; to. a

the pregeg t*ﬁ@?m"’eﬁg%% ‘ﬂe‘*ﬁtd methad ﬁ?éé‘%ﬁﬁ‘@a‘"ﬁ"ﬁvé PRENE pipa ds pepoinated at
sai d met hod of vaccination: wherein the aninmal is

day 1 twdachmangd accadipgtoaffugher emihslimentmbepassenginentios refates to said
exposed to anti-Il.ratrf:rc~lIrlf:rri antibodi es" shall

methodragcdmuitiiohswhatin thentieg! ishactioatednt dayi hmal daythaftaghadi.cosrding to a
is exposed to a. detectable as tial .r trcrc.eilt~lcrr

further embalildodYe fp'ré*i,@f invBRef Rty moi.—,n@tméiﬁﬁﬁbt tackinaBh Bwherein the
preferably of nore than 1:1 6, even nore preferably of

: r r f f
animal [lla?xla},xg AR a gar j mngi\rég 4 & er agfcoPJn‘T?a. EJ %E%i/hes) em'ISB&%]e'ﬁ'P e present
,i;went:it?pgrree&x rsﬁgﬁgiil %}g%s Bieyac:ﬁ:lmttg} é‘%ﬁ%\%l an(nﬂgi[u ¥ gtn('tl a*q:cl Xt c%v 1 to day
intr rce/hrlcrr . antibody titre is detectable and
3 of ciﬁ@lua}ﬂcpfql%r(‘édﬁyxﬁlg.rg,ﬁgﬁifmf@ﬂ afeipregny inypRtrongieER s i method of
I mmune assay, preferably in. the assay as descri bed
vaccinating, Ehepl thedanimil O vacpmefedrablay. | th@sel age.  According to a further
antai-L..intracellulcrris antibodies are maternally
embodigeni, Viedp@idit Bodhess refatdD200F k4344 RCTih& g0 OleR60 Bdbanimal is
The term "exposed to anti-1:,i.rlcc~llzrlcrri,
Nulmﬁlatdtg%dl @agdreans but is not limted to the fact that
he animals"are fed with a nutrients, e.g,. clostrum
or m | k obtaining an detectable anti- Li ntracel lulcrr
s antibody titre; preferably of at least |:4 nore

- ‘}g‘r“%%iesir ably of nore th éﬁi eveg 50 iphmfxerﬁw %/1 limited
The terigy 1y of aaeﬁxpfq%hto 1@9 mﬁgf (rgclb‘é By ofafgreandyh e vot limite
1: 128, even nore o o ) i
to, an animal, that has or is exposed to a detectable anti-L.inracellularis antibody tiire,
preferably of at least 14, more preferably of more than 1:16, even more preferably of more than
1:64, even more preferably of more than 1:128, even more preferably of 1:256, even more
preferably of more than 1:512, and most preferably of more than 1:1024 per ml. Preferably, that
anti-L.inmracelfularis  antibody  titre 15 detectable and quantifiable i a  specific  anti-

Lamracelluloris immune assay, preferably i the assay as described in Example 4. More

preferably, those anti-L. intracellularis antibodies are maternally derived antibodies.
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5 preferably of 1:256, even nore preferably of nore

than | 512; and r nostt preferably of nnrore than
wa2w70Mm4per m or gramnutrient. The term " haRCT/DR2H07/069646

axtial:.ircr>"rlcrr t.~ antibodies"” shall nean, but

is not limted to, a detectable anti

-f.irrlrcre<ilrrlicrtis antibody titre in 1 m serum of

said animal, preferably of at least 1: -, even 101

nore preferably of nore than 1:16; even nore

The terR QI\EB‘Q*QHM a8fi-/ g@zﬂﬁc SIS cuﬁz‘%odl%yeﬁ‘ufmrﬁn@{ ﬁ&ﬁﬁ:ﬁﬁ&y tePhe fact that

nor e than 1;128, even rmre preferab 6, even

the dmg}aL , 3r NG yt‘%ﬁ) lan{Iﬁanc "y “8—5&{“”‘ mfﬁé oggoranﬁg&nt getectabie anti~
L. rnnmﬁ@l&tqgig rapiggg&aggﬁLgxlee;tq%réﬁgﬁa?tai é&‘éﬁ?%ﬁ}?@ég gai?%/{gtta?f Qt more than 116,

re~irrrc: | lrrt . infection conprising the step of
even magnirafestiéy ph @W@ti@au ldohrvvemimagn praséplatofveogolen bl 2B, even more
inrrewe/lu/ari:v ;antisgen, wherein said animal has or
preferablg ofX puisechchonan prﬂ‘eltaém @hhercaindn 312, andtwost pre€drhisly lof more than
rr :s antibody .:itre, preferably of at. least 1.;4.,
1024 pr @; serphehei@bl y of nore than 1:16, even nore
preferably of nore than 1:64, even nore preferably of
nmore than | :128, even nore preferably of | ;2-56,
even m)re pr ef er abl y of nmore than 1:512, and nost
e than,1:102 er nil. Prefe ,
The fe“? hE@ g Ao ot B P A BP0 bR e GURRC. X derectable
more preferably, those antibody titres are
anti-£. ffpffféfsé"n{m fmmgh@iv B el mhserupecigaid giingheestabivon . at eagp 4., even
2007/ 140244 PCT/ US2007/ 069646 Thus, according to
more pagfomhbr ohspeetthat Hel rese nmoi'envmﬁetra}dm pir ovirelgkara 1:64, even more
nmet hod for vaccinating a young ani mal agai nst
preferathly rafrihs@aRhd 1:128f avdn" mSie profeediiy @S, 25008P¢ Slorgpich@ably of more
step of adnmiraisieri.n to said young animal an
than 1801 &L 4G pg&%%bﬂfoftmmk%gﬁ}riawnil ularsi s antigen,
wherein said young animal has or is exposed to a
detectable anti -.L inirwoelluldris antibody titre,
preferably of at | east 1: 4, nore preferably of nDre
- thap 1:16, even nor referabl of mor ¢ t han_ 1:
Thus qwgﬂn%q ém?}g@f BPEB gledpeqq% Hyep e%/'ﬁ%{h provides g mathaf IPI Fepemating an
pr ef erably of 1:256, even nore preferably of nore than
animal @qﬂé!Mﬁﬁﬁ%%ﬁﬁlmedmﬂCmﬂmhm“ﬂwaprdYmnhwﬂmﬁmSMddmmﬁdﬂ

effective dose of 1. intracelbdaris antigen, wherein said amimal has or is exposed to an
detectable anti-L. iniracellularis antibody titre, preferably of at least 1:4, more preferably of more
than 1:16, even more preferably of more than 1:64, even more preferably of more than 1:128,
even more preferably of 1256, even more preferably of more than 1:512, and most preferably of
more than 1:1024 per mi. Preferably, those antibodies are maternally derived antibodies. Even

more preferably, those antibody tires are present in that animal at the day of vaccination.
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preferably of nore than 1:1.024 per m . Preferably,

those anti bodies are maternally derived antibodies.
woe@iaseid y, said young animal is between 1 daRCDUSHIT069646

to 20 days of kge. Lore preferably, said young

animal. is between 1 day of age to 1.0 days of age,

even nore preferably, 1.0 between 1. day of age to 9

days of age, even nore preferably between 1 day of age

to 8 days of age, even nore preferably between 1 day

Thas, a@éoxé&%ot% Qan&l%?%%&? i) leb@:‘ﬁe"ﬁx BRIl ;l%:@:fd@{ @%é’th@@%ﬁ@ﬂu nating a

age to 6 Cl ay age even nore prefera y
young aEhAeE! :sl f A !m? 3% H?LL *m 33 :«%m ‘é} o EUET 2R mnslﬁ,rmn to said
}) éf er%‘wy pet i day 0P age to Atday S BT 4 HG e,

young ?@pmg rqogf%\yg{ﬁee {i,&g;egaggr g?fz; ﬁ'guliamg;ren Zwafgg}(n:i)agdgsfouggéuumai has or is
and m)st preferably | day of age. 15 The term "an

exposedefid acditemalde seti-lalwrgedliidiér entbodealtise. eferdbly wbtat least 14, more
limted to, an anount of antigen, that elicits or is

preferatdblog nicve @ldncl 16, amven nmue praf@sigongendrn tim Bodnivealmare poeferably of
whi ch said effective dose of.L. intrcaccellulcar/s

more tHaR11128Need tﬁ&@ﬁé@x{a@f}e& 1245, AOcn MERURSfPMI ¢ 8F mOfe than 1:512, most
i nmune response” to a COﬁ'pOSl tion or vaccine is the

preferai99 i‘ﬂgf:ée By dM U;EJ] ?eih QRt Ppefter%lﬁel il b %HF}M 3{ e mtazemailv derived

cci.ne of |nterest term"ellc

antibodigs, gfe?ﬁa@rf] S SAROE L i d¥Btsrtel hEahes® Bi? faygh See. More
limted to, an immunol ogical process in a, host .

preferaldpavat ¥ arezagnaly s heirees Fi dvhdsiee to 1\Gavpoiices goauymore preferably,
PCT/ US2007/ 069646 devel ops a cel lul ar andt or

betweemnit ddyoelyrarad Patesl of agrurecy mspansterabdy btteecniplosiof rgnto § days of
or vaccine of interest Usually, an ".inmmune

age, evérespongeferdbdebatdl@sn 1 lal of agdet 7 dédysriftagd dven nene peferably between
nore of the follow ng effects: the production or

1 day u@ﬁ&! Nad ﬁ@,@ t@faﬂ@r&t\ kxbﬁ%lr@?mfm% 16 @l \%thecki@% agd 10 3 9@4 | 6 Jage, even
suppressor T ¢ , or cytotoxic 1 ¢ells and/car

more p%ﬂtt ab}% %L W qul (qag d& Feet 38 3 la(k %ﬁl J) y L£ t?n gm?c ?I%ﬂ,tl llbge ht,l%f Ge 1 day of

Pr ef er abl
age o t daw o? age, even more pr ei%rah‘ ibar ’?gav{ s) of age, and most preferably 1 day of age.

The term “an effective dose™ as used herein means, but s not imited to, an amonnt of antigen,
that elicits or is able to ehicit an immune response in an animal, to which said effective dose of 1.

intracellularis antigen is admimstered.

An “tmmunological or immuane response” 10 a composition or vaccine is the development i
the host of a cellular and/ or aantibody-mediated tmmune response to the composition or
vaccine of interest. Thus, the term “elicits or 1s able to elicit an tmmune response” means,

but is not moited to, an tmmunological process in a host characterized in that said host

9
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wi |l display either a therapeutic or protective
i mmunol ogi cal response such that resistance to new
W0 pdogasi2zen wi | | be enhanced and/or the clini caPCT/US2007/069646
severity of the disease reduced. Such protection wl]l
be denonstrated by either a reduction in nunber or
severity, or lack of the synptons associated wth
host infections as described herein. 1.0 The anmount of
antigen that is effective to elicit an inmune response
devel epQra (ﬁ%llzﬁghl QndOof Iahl&’%otd\ arﬂcdl‘it@@q&%&l%sﬁ@ﬂ%ﬁc 18- th@rl,oﬁﬁ)'o@iﬂkm or
epen s on the |ngre ients of the vaCC|ne an
m{,umb% Ciflgtrl(r\ lqwuﬁ I!l‘v én nt-ﬂ%%l[rﬁl’gﬁ.teg ogn( 115% hPlLFuai %iué 15 %} )'[ h‘nﬁgggn One oF
nt aj.ns. an anmount of about 103 to about 19 col
more G?g ah@u 98 quex,ta ‘elil‘“’ﬁl“‘iﬁ‘ﬁ)“t‘ﬁ@%‘a‘&t‘@r‘?Tu'Wf“&33‘5% B aﬁ}gse?(]elper T
preferably, about | Y to about 10" (CPU) of the
cells, suppetser Tivelbe podfos eytolnts Troekds aplef et Ablells.aliatedspaeifieadly to
about 10 (CF U) per dose. In particular, when nodified
an antigehiov entigenk pichekd e thelcanipssibac berdcairarod insest. Preferabl y, the host
vaccines, e.g. the bacteria isolates designated

witl di s’pi%? lAh& 5 J@&%g\ﬁ!iw/'g@%l@@ﬁ%%ﬂnﬁﬁol\eprmaP-E 4R826u@ndlat resistance to

desi gnat ed O isolate N34 P40 acceSS| on No.

new m?%?g(ﬁ u(lll?%tehenq@;?‘ég %9331' tle \é@n geg @ﬁg Z@ ﬁ?\@é Q%j]ac 4. Xuch

ose to b m n|
preferabl : . .
protectipf ST SrdPues by e2prll %&%ﬂ%ﬁ%bﬁ%ﬁ%%i%ﬁ‘ffjfyt&o@gw*om the
about 6,0 TC | t~/dose; and nore preferably about 4.0
sy mlWTPPV“ﬁOEEU«ﬁdUé'éW%“ﬁ%iﬂ’@‘b 8% despipabipreigose. Ina 10 WO
2007/ 140244 PCT/ US2007/ 069646 preferred enbodi nent,
the titre of the vaccine is about 4.9 TCID5lr /dose as
determ ned by Tissue Culture Infective Dose 50%
The amenepst Hitipeh kit ioafasisayo (dChPuhinhnd rékpgereasrdk sbleh® elicit an
quantity. of inrunoa;-er will be between 5 and 5000

immundSHQGE 4B @R &%m&eﬁﬂh@@@rmd@ﬁq O@thg vaccih&hdd fhe schedale of
preferably between 10L. and .L)5t,, and nore

admlmﬁmggl? rﬂti IL»d”??E&“@I?QI I]eg%agt]enﬁmjnn gen 1s used 0 the vaccine, the vaccine

contains an amount of about 10 10 about 10° colony forming units (CFU) of the bacterium
per dose, preferably, abont 107 o about 10% (CFUY) of the bacterium per dose, and more

preferably about 107 to about 10° (CFU) per dose.

In particalar, when modified live L. intracelfularis bacteria are used in vaccines, eg. the
bacteria 1solates designated isolate B3903, ATCC accession No. PTA-4926 and designated
tsolate N34NP40wk, ATCC accession No. 353783 (both described in WO 96/39629 and WO
03/011731), the recommended dose to be administered to the susceptible amimal is
preferably about 3.0 TCIDsy (tissue culture infective dose 50% end pointy/dose to about 6.0

TCIDs/dose and more preferably about 4.0 TCIDss/dose to about 5.0 TCIDsy/dose. In a

10
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1t" f' TCID,:, when purified bacteria are used.
Sub-unit vaccines are normally adm nistered with an
W@eao7gen44 ncl usion | evel of at least 0.2 ttg BEE/UHONT/069646
per dose, preferably with about 0.2 to about 400
g& dose, still nore preferably wth about 0.3 to
about 200 fag./ dose, even nore preferably wth about
0.35 to about 1.00 1.0 fr tdose, still nore preferably
with about U 4 to about 50 pi g/ dose, still nore
pre dcrra‘arg%ﬁ?&mh% We tnu, @ibﬂ’z!ét\ agmé} &fﬁpgu}t T8 t,t sl %§ @iu:f:z mmcd by
nore preferably with aou 0.6 to about pg/
Tiesue %TLISTFH' b élur}é\ Fel r‘r€ rﬁg)f)g:ﬁ.a\]g Mmoldllum%? hzg'gé%ggytsl 'EO) El‘? reneml, the
quantit%ggfoi?@n%eg ?\g?pe ggtgve%t} 5 gr@d g‘ééﬁigu{j‘géxg{q?g%é l}gt‘% %*é;altf o tﬁ:pé 107
"increased protection” ans, but is not limted to, a
TCIDsos peefarstly darvaen Ki gand i1 ¢AnkC iad uedioereareforbliobeteere 10
clinical synptons which are associated with 1;
16> TAIBG, echiet eluifibChacterin drobdt | ons (frequency of Cr oSS
| esions, etc.) .in a vaccinated group of aninals vs.
a non-vacci nat ed control group of animals. The term
"Fstatisticcall yF significant reduction of clinical

Sub-uniﬁxgﬁﬁ&sare WEART %:#Himl ?ﬁr&f)&{fh 'tg] ’&\%qﬁi TLll tb%l (QW?%SI 0.2

e i ncidence

~_..in the, vacci p

g anigghpatr b BB R BhBuch o 18 g?%&%% i, a@ﬁa@%ﬁtﬂemb“
pr eferably 70% | ower than in the non-vacci nat ed

with abghP PoP Prsupihredess keck Rure ergerabive mithabpwieet toakout 100
Lii racellularis bacteria. 11 WD 2007/ 140244

ng/dosRETI USRO0RIO6E646th dut§ddohbegi 39, ug/theset gihmbre preferably with
zntracellru/crrix" nmeans the intracellular, curved

about Ogrsagnabdagab ixerdose, baigit x@bieapld&:imﬂj* bedh ibdvudetcalol syt & up/dose,
C ebhart et crl.,, Int’ | of Systemi c Bacteriolo |,

gven thIQt ﬁngﬁ!’?’ﬁﬂ y Nt aBout2n. 35 1(3&&%%@ 8(;.90!@{93% by cﬂ%’m@ -preferably with about

i'st cat al. System cC
el 9.9 4 Yoo £2GA..
1.0t ag&ﬁ \{’r &Sgl % féiosYH momi) defﬁl%hl\ m’ii‘bgl uu?? ﬁg%ﬁlgnﬂ ?%glb} N
entireties, and 5 includes, but is not limted to, the
i sol at es descri bed in WD 9639629 and WD 05/011. 711. In

and

As used herein the tenm “incregsed protection” means, but 1s not linnted to, a statistically
significant reduction of one or more clirical symptoms which are assocrated with /L.
mtracellintaris infections (frequency of cross lesions, eteY in a vaccinated group of animals
vs. a non-vacciated control group of animals. The term “statistically significant reduction
of clinical symptoms” means, but is not limited to, the frequency in the mcidence of at least
one clinical symptom in the vaccinated group of animals is at least 20%, preferably 30% |
even more preferably 50%, and most preferably 70% lower than in the non-vaccinated

control group after the challenge with an infectious L intracellularis bactenia.

11
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particaular the term"l.. ifloacellulrrris" also
aneans, but is not limted to, the isolates deposited
wa@emen4ie Bt adapest ' Treaty with the Anmeri canPdyp82007/069646

Culture Collection, 10801. University Boul evard,
Manassas, Virginia 20110-'2209 and assi gned ATCC
accessi on nunber PTA 4926 or ATCC accessi on nunber
55783. Reath isolates are described in WO 1.0
96/' 39629 and WO 05/01.173 1, respectively. The term

As usec:}' heredn! (Ejﬂer MERMLT ff/f&%_[e!rhéfciﬁs m@ér?&qw;?x?fﬂéfslhhk‘tt, chi¥ved Wdm-negative

Imted to, any ot intr'ac /ltalcari. bacteria
oo ShL@N,or | sal ate.. pref ergbly. having the oinmmunogenic .-
bd{,tu‘!aptababl él}c%di i Sdcg?l % E_AI %’é@f“ﬂo‘ i e{ﬁ.o#ryiti h‘g of ’Q.‘% I\aiﬁm_m Bac U‘!{E]Ug}_,r\ & 43,
« trmrcelltrl:rrrs strains described in WO 96.1"39629_
No. 3, %‘ﬁdﬁ;\ﬁ/(éﬂ}%@/@gﬁ. -‘}-figf.’)nﬁt @ ‘arifl'ie"cii %‘%}ﬁg’@?‘ﬁ &a@tﬁgoiogy, \?Ol. 45, No.

~_immunogenic properties of at |east one of the
4, 820-3¥ol 18P ek cadpdsivhiel ivndemnotam! IRuda pegeieTmeaty theirtantitdiigs, and
Anerican Type Culture 15 Collection, 10801 University
includeBout avat Omikdd 1dvhinsisslags dWMori@ibdimWZD2d09220dak 03/611731. In
assigned ATCC accession nunbers PTA 4926 or ATCC
particul€ RS Sk NUNDLLIRTB” MhSiabl Qi issahal®ibasol R isolates
"1.munogeni c properties” of at |east one of the -L.

s I WL CZF Fev S, SELAIDS: i bed. i~ 200
o (G| ey SRS ISR P 0N BURAGE o
iR LSS ST T 2 80, e

with one of the anti-i.. ratrcacellu/arls specific =
numbergit d oah @5 A dels arrasean inmbpBI1 Both 1sokity dedsryibed in WO

assay that is also described in W06/01294. Preferably
96/3963harsiew et/ D boldii esspecg velel €t mdnf omidae/idatii badd emahs, but is

asvi:ng the reference nunbers 301:39., 287:6, 12 WD

not HmRZ@DW, h40 248y PCTiR200/4+HQ06R06@0a s268; 20isolbld peferkbB: Raving the
and 1.68:18. Preferably, the detection assay is a

immum%%ﬂ@' %x\)}%r%@,b Bk L Dfa@Sand88 Bld PeBri e BEdPLEsnd de@BRbed in WO
of W06!1294 , whereas antibody 110:9 is used as a

<306 &ARL UGS, /Rt i.l?-o nd: . ,i.(}gx 6819 s used as .a. o .
6/ L § 3 ERTAER NN s i Y 10 LEHIC DRETNCs O & wrd
o396 BRI R SR e AP B PO o of at ten
one of the isolates deposited under the Budapest Treaty with the American Type Culture

Collection, 10801 University Boulevard, Manassas, Virginia 20110-2209 and assigned

ATCC accession numbers PTA 4926 or ATCC accession number $3783.

A strain or isolate has the “unmunogenic properties” of at least one of the L. infracellularis
stramns described in WO 96/39629 and WO 05/011731, in particular, of the isolates
deposited as ATCC accession numbers PTA 4926 or ATCC accession number 55783, when
it is detectable at least with one of the anti-£. Jnfracellularis specific antibodies, deseribed in
WOO06/01294, in a detection assay that is also described in WO06/01294. Preferably those

antibodies are selected from the antibodies having the reference numbers 301:39, 287:6,

12
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W)061". 12949 are produced by hybridoma cells, which

are deposited at the Centre for Applied | "1 :c:robic
W 200y/14md4 Research C M) and | uropt aaa Col | eR€T/082001/069646

Cell Cultures (ECACO ", Salisbury, WIltshire SP4 QIG

UK, as a patent deposit according to thy: Budapest

Treaty. The date of deposit was May 11, 2004.

HYBRI DOVA CELL LINE 110:9 is successfully deposited

under ECACC Ace. No, 0409-1204. HYBRI DOVA CELL LI NE

91 kS $ : o ECOufifich MRASA ag
268: 7301311(33%@231 159 BHES R@%%Evl L{k %réﬁ@\p%géih% g@g‘xd} %uﬁ‘ﬁﬁ(h MPIS A as

dﬁ.aﬁﬂbff_#g&esy lT” lyz&%_\ﬁf ’\I(@%Zg’g‘qggw ﬁ.rcas nAgr%{g»% L G Pﬁggé 9 % gzgitm'e
CC Ace. No, 04092206. L I NE
antibody @?S@"ﬁ%‘gué@es)s‘f“dl‘?}@/ as EI@B’&HWE‘%I a‘l“i’qué g@& ‘L;ié‘e isggsed in

0409220". Finally, HYERIDOM A CE.|: L LINE. 101::39 is
WO06/ s3Rd40esref protycedehio divbadoma ey, WECAGE: Alseosing. at the Centre for

040922.05. The tern? "L irzrraceiluleins antigen" as
ApplieddSEdrobar e ane R scardu{CASIRyoind Emdopedh Colleamy of Cell Coltures
conposition of matter, that conprises at |east one

(ECACER isgRMuhakiiseRe SPa @MQQ KShd Mbtati@ephsit ﬁeﬁ@ﬂﬁ‘quﬁlﬁk‘eBudapc st
I Mune response against a. |:, intrd4we//ulctri’s-caused

Treaty. | ﬂ{ee‘&{:f% o8k ﬁ\érb%@n x@fam»ﬁvs'i? r26hat G PBRASONPA -CEY. rl?fLe["\ﬂ:b' o9 is

arxis anti en IS a Co

success{ iy FerpREe P b 40T G 1B o %%Ei%limﬂs%a?%t LINE

nmodi fied |ive or attenuated L. inti tee//n
113:2 ipseacersfubin ¢epossdemdee OGS yrocag. S4B23A% ] HYBRIDOMA CELL

~__ polypeptide or conponent of L.. in race[lulcrrr s, or
LINE 28Ry 8chisneeistuliedtiositsherdsy FCReeh Ao l”ﬁpr P4ER2EE. HEBRIDOMA
an irmunogeni c ani no aci d sequence of /

PCT/ USZOO?/ 069646 i mTunogenl c pr ot e| n'

HYRRIDOWMN@GENI G 1Re! ¥PeRtisdiccQknsly ”H&H&@@&P Iugdawmmeww No.
sequence” as used ltere:in,, réfer to any amno acid

0409225‘56.%“13‘151&-, M"'[ﬁﬂﬁ%\ﬁ' FRELANLEGEUDS 50 s successfully deposited under

ECACC Acc. No. 04092203,

The term "L ffracellularis antigen” as used berein means, but is not hmited to, any
composition of matter, that comprises at least one antigen that can induce, stimulate or
enhance the immune response agamnst a L. ffracellularis-caused nfection when
administered to an animal. Preferably, said L. infracellukeris antigen is a complete L.
mracellufaris bacterium, in particular i an inactivated form (a so-called killed bactertum),
a modified live or attenuated L. insracellularis bacterium (a so-called MLB), any sub-unit,
polvpeptide or component of L. imracellwlaris, or any chimenc vector wherein each

comprises at least an immunogenic amino acid sequence of L. imracellularis. The terms
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response in a host against a pathogen conprising said

I mmunogeni ¢ protein, inmmunogenic polypeptide or
\Vwmmumagehic am no aci d sequence. In particul aPCT/ESR007/069646

intnunogenlc protein"', 5 "intnnunogenic polypeptide"

or "inmunogeni ¢ am no aC|d sequence" of L.

intraceliularrs neans any am no acid sequence that

codes for an antigen which elicits an i mrunol ogi ca

response against L. in/racy/lar/aris in a host to

“nnn*luﬁml.;?lt? E?dtgn i W&ﬁg&%ﬁc PE &gﬂde ﬁlarmmﬁﬁ’ﬁﬁméﬁm amino  acid

ype tide" nﬁﬁnpgenlc m no aC| eequence s
384} LIUI(.,E. Tk \Cd f’ﬁ,l‘ 1, 10 an “] 3} g.e{] S Ln f.. \i’bhltﬁ alcis an jmmune
ﬁhuHogeﬁ R R b 6? Tmtiogeh e Shithg a8t d

] _ ence"'{as us d hereln |nclg es but I.s not limted

mmw$@qmgﬂmﬁwﬁ m%%%%%yz%@www%wyﬁﬂwm%wm
t hereof or inmmunogenic fragnents thereof The tear

polypeptidammiinogesing atinagrehtctuensans mrfoukignamtimofunggenic protein”,
protein which includes one or nore epitopes and thus

“immurelgetictipl fvetididinun ohogingakbnic espon sieidagahast” tfid. iwraceltuloris
rel evant pathogen. Such fragments can be 15 identified

means #§1 DEBMGNWIRBEOhLRIO RS fRPRIRE digahriigues: hdlnological
are well known in the art. See, e, &, Epitope Mapping

rexpon%%’ (§ Ia‘?z‘ﬁ:?lf Mi Aygié)h l?flcﬁ' li} a'\/pia 9%5 @Hiﬁ{ %1%9)‘1[911}(|9$mg§§ pmtem

“immunopenie poly ‘}e‘)fHZgB x'),x/] I 1c 1 gse and 5 c‘ﬁ ?ered
| ‘Wﬁn‘&hiﬁbé PHEorbor At 60*15‘9 raé?%‘?%‘ﬂ é‘%‘&?‘e‘?ﬁ jpgis
exanple, linear epitopes i tay be determ ned by e.g.

concurrently, synthesizing |arge. nunbers of peptides
on solid supports, 20 the peptides corresponding to

An “inpoetdgems pbteiie ‘pPootebgemopetpeptiddndr Feantpmgnichemino acid
peptides wth antibodies while the peptides are stil

sequen@l’ taohed Hetid, Naclad@pbit s . noblehitddeeh M figsicAgd sekid@wd of any
in the art and described M e ,g., U S. Patent No.

protunsdf 39%&7:%311@0&&8ﬁﬁlmﬁﬁw%m (111&%@1)‘{\ lP[IQSf‘ makc!rm %QQunugum
Sel . USA 81:3998-4002;" Geysen et al

1.?3155_:‘1}6,1%”31]1‘& :'_ﬁl f'{'%”dngté% of ]a4p: OrS &QO&? ?%44& 0 ’(ﬁ%gﬂépgﬁ)%@f‘ gnd thus

nsan

ncor t ed q¥ reference hereln 9 |y,
elicits the 1ma uno ogical résponse against the refevan pat onen Su H fragments can be

identified using any number of epitope mapping technigues that are well known n the art.
See, e g, Epitope Mapping Protocols i Methods 1o Molecular Biology, Vol 66 {Glenn E.
Morris, Ed., 1996) Humana Press, Totowa, New Jersey. (The teachings and content of
which are incorporated by reference herein) For example, linear epitopes may be
determuined by e.g., concurrently synthesizing large numbers of peptides on solid supports,
the peptides corresponding to portions of the protein molecule, and reacting the peptides
with antibodies while the peptides are still attached to the supports. Such techniques are
known in the art and deseribed 1, eg, U.S. Patent No. 4,708,871, Gevsen et al. {1984)

Proc. Natl. Acad. Sci. USA 81:3998-4002; Geysen et al. (1986) Molec. Immunol, 23.709-
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cont:orrrratio.nal epitopes are readily identified by
determ ning spatial conformation of am no acids such
W@200041402¢4 9., X-ray crystall ography and 2-di nePGI/o82007/069646

nucl ear magnetic resonance. See, e;y., Epitope

Mappi ng Protocols, supra. Synthetic antigens are al so
included within the 5 definition, for exanple,
pcrlyepitopes, flanking epitopes, and other reconbi
synthetically derived antigens. See, e.g., eigmarnr et

TN . oy -"r”;'\~ | Tares 4-,7»\;' 7 N A 1 4], y
715 (1 (PR g Coryel Y R s B 000 s Bl g SR ey

con't_‘mméi%:lt%g Tzl) épt tl@&néugg? lr Cf?f}ﬁ rl‘«sggﬁﬁ latLl NB B%lﬁ,&%)?}ézf “g‘%*{é‘éq*%&%\[}fj&? {rﬂ amino
Swit erland, J 8-July 3, 1,998, (The. teachings and

acids BB G © 81 AT C1 S B %ﬁ%?ﬁﬁ@%mw(al UG SN s Sonance.

i herein) Suitable L. intracellular s antigens include,

See, e.chutpiipe Mawing Motaselst siprh cyetiges eniigned aM alEpinch@ied pathin the
US 6, 605, 69 WD 96/ 3 629, W97/ 20050, WD 00/69903" WO

definiti00/ GAIQ4amME3 pdDRHEOSES; IMEIQD/HAOPE, MO QRH38524inbWant or
021262501 WD 03/006665; WO 04/0 ? 31; 15 WO

synthetQRHP 262 d0inand. ¥R Q3 OddiéRaln eTUBIMITELNG. fihuMie23:2777-
'in accordance with the present invention includes any

2781 ﬂéel':;sfg;jgﬁlﬁ&% »l ﬂ?%g [J Ak lugaﬁ Ny %sf‘@iﬁ% ﬁgi1@262¥ §n {s i\é%‘?? hﬁmmunoi .

s or able'to elicit an

I g kR e iA, B s Pl e

~intc=ellrrlaris. Thus according to a further aspect, ‘
Switzerjapd. Jmn@ sanely HiERPi bR ercdhines and camigat 9 gphie are incorporated by
vacci nating a young animal against L. irrircrc <
referendd rardionr i. infections conprising the step of
adm nistering to said 15 WO 2007/ 140244
PCT/ US2007/ 069646 young aninmal, starting from clay
one (1) of age, an effective dose of | i+rirarcc=/1u/

Suitabl€ 1. 59+ R0H BN anti WORT QLKL NSyt Lare oD tinAGa8L! LAY §&cribed in EP
antigen is sel ected fromthe group consisting of Iive
121971TOKTd &% dos. wo 96730620, WO97/20050. WO 00/69903; WO 00/69904; WO
Q0/69905; WO 00/69906; WO 02/38594; WO 02/26250, WO 03/006665. WO 04/033631;

WO 05/026200, and WO 05/011731,

Thas vaccine for use in accordance with the present invention includes any L. imtracellularis
antigen as described above, which elicits or 1s able to elicit an immune response agawst L.
infracetlularis. Preferably, satd vaccine provides at least increased protection against /.

intracediloris.

Thus according to a further aspect, the present invention relates to a method of vaccinating a

voung animal against L. énfracelhdoris infections comprising the step of administering to said

,_.
(¥4}



1

intrce/lu/crrk! bacteria, killed L
irrtrxacr~//ralcaris bacteria, or one or nore

waeuwsas2es of L . irrit elluku /s bacteria. PCT/US2007/069646
Preferably, the vaccine conprises nodified live L.
in/r cellutrl:ar i.c 5 bacteria. Mre preferably, the
vaccine is Enterisol(r) Ileitis B390 (Boebringer
I ngel heian Vetnedica, Inc.). As nentioned above,
preferably the vaccination occurs at day 1 to day 20

young ;Qi‘nm}agﬁmt{@frgmpdﬁff}{@(b Yif @ke, %yur’ljcdl& g@é(, KO OfB9hlaris antigen,

even nore re erab y at a ape even
whuurmléf 1 é%gﬁlftglitg%ny %n wm ‘éé 19%%&{%!“ 21&. *mu LS}I]]H}{FB}“ ;;FEDINL modified 7.

referabl, a to c 6 of ag e even nore

TNIH!L{’@ fé’f’ér‘h"ﬁ?waaﬁ‘” I 4 f{zfémd mg 8@,&%@*@ or] Ope fe ROk Sub-units of L
preferably at day 1. to day 4 of age, even nore

dntracefp ey b@t@lﬁatillg@;;abj} ttﬁled\a@ccyneotora@‘eses wodifedode L. infracellularis
preferably at day 1 or 2 of age, and nost preferably

bacteri@at Mday plefeftibligeahe Aacandiingbtterian®t Heitis aBpRESt {Béddeinger Ingeltheim
present. invention provides a nmethod for vaccinating a

Vermeddd, TR ). 280abA&hhell abbid HeaG@hkr Bk GhédimtionRedk ADgay ”i to day 20 of
conprising the step of adm nistering to said ani mal an

o [ s i L S ARG o of age
age, nug\rg g?ét&%ﬁt‘sxaglk{glagq © c?af\ Al étoto{r{z‘é ES e@xﬁélgg dért%{?ab'n tec?ﬁgfim of age,
e// lcrr ant i .
even miecirbleaiy af ' LS falsotsh e*ﬁﬁﬁ%@ﬁ@é@é@b g oy 7 of age,
than 1:16, even nore preferably of .nore than 1:6 ,, .
even mgigehielvitdy gt divet AbHY Gof-ager @epapre Prafowbly vy hisr day S of age,
preferably of 1:256, even .norre preferably of .nore
even mbteaprelbrdlP pt dnd} nodsy ﬁrcéf'agradaiey mbtemoetersbhant day: 162day 3 of age,
per mM And wherein the L.itiltwe =llu/:arxr antigen is
even moelpegbedivf arday § e 29 auR 06 RedsSprieNt@atdd a2yl i vfeagaodi fi ed
1;. ir.rtrcrc:c~l/ralcari,s bacteria, killed L
irrircrce<llrrlicrri. bacteria, or one or nore sub-
units of L .intntacellulcv,is bacteria. Preferably,

Aw»tlitillzn“a’ti) a%c)ﬁm{] gsp% ln.%{(; )? %§€,Hg‘|;) Iql 1819 L k%(ﬁ:xl’\ mtt}l}od fbil \a\JL}nﬁm:w a animat

. E I 11 h
ao'umtﬂﬁ@:@}lagg’{%?%%;gé%%g q)tﬁgtl*z%sglg 2 4 g%ggg\,ég a g}g{‘gg %L to said animal an
anti bodies are preferably maternally derived 16 WO
effective glovy 940 200 @ETIIS2009¢0 696850 sHArNbod hasor iIBpsposdies detectable
preferably, those antibody fares are present in that
anti-/. Jandardlicats abeoddaytropreferably of at least 1:4, more preferably of more than 1:16,

even more preferably of more than 1:64, even more preferably of more than 1:128, even more
preferably of 1:256, even more preferably of more than 1:512, and most preferably of more than
ve modified L. isracellnlaris bactenia, killed L. intracellularis bacteria, or one or more sub-
units of L Jswracellulariy bacteria. Preferably, the vaccine comprizes modified live L
intracelinlarts bacteria. More preferably, the vaccine is Enterisol® Heitis B3903 (Boehringer

Ingelheim Vetmedica, Inc). Moreover, those antibodies are preferably maternally derived

16



1

vacci nation. According to another aspect, the present
i nvention provides a nethod for vaccinating a young 5
wa@eionaso2agai nst . 1.. zz rrzct:llrrlrzt/.s infeRCT/OR007/069646
conprising the step of adr-ninistering to said young
animal ,in effective dose of L. int-rwee/ia.zfar45
antigen, wherein said young aninmal has or is exposed
to a detectable anti -l.itztraccjlltzlctt/s antibody
titre, preferably of at least 1:4,, nore preferably
ﬁnhbodﬁ:f ﬁpe,nemhrtangregm Aty tﬁM@(ﬁdr{%B@x REed %%Q’m@fn fﬁ%( @mt\p@clt the day of
: even re preferab nor e .
vmm“mg}gn. nore preferably of 1 256 even nore preferably
P’ nore than 1.:512, a cost 1.0 preferably of nore
than 1:1024 per m,-and wherein the
1./rrtrcace?/Irzlctsa> antigen is selected from the
group consisting of live nodified T. za tc ce//u crrl.
Accordipgdpemiptier aiicet, g presenttipventioh [prosidesra metwetfer vagcinaping a young
one or nore sub-units of I: . z/racellu/ar/. bacteria.
animal Ag@hsiriabliyiccMileriv adettive, comprikisgshe medidli @ichihisteginly ;to said voung
i zztzczcel/ /I hlcrr% bacteria. Mre preferably, the

animal Y@C@Té@ﬁvé SloENbE er 18k W)ﬁfcé})se&lﬁz't@n 138993 bg{l@%*@)[lhtn @8Tmat has or is
i ngel hei m Vet nedi ca, Inc.). ktoreover, those

i,0 r I 1-4 .
expme@@é @%&ﬁﬁﬁi@ fa ﬁz?;%c 3R !c%{sn%tg{ @ tllt%ie %ée%%g%éggt least 1:4, more
tres are p ent in ‘ } .day of . o
prefera] ok ot 1R | %?eer\sfe A PG \’33&%% A - et Hé‘%‘%é’é‘“ﬁe""‘b*? of
1 day of age to 20 days of age. More preferably, sald
more t%dn’y 8 %\%éﬂ%éﬁd@a@hymolr’?%{gé\ oML HELRERbhY Objele heh: 312, most
more preferably, between 1 day of age to 9 days of
preferaldyef mavethandr ©2gef ovl gl ywipetinglen]. krday/lgtriageiges i8selected from
days of age, even nore preferaably between 1 day of
the gro@geoisBiife dYise afodBRdd. ievanr/mbsg tacefigrialdy /. et wegn/ad bacteria
1 day of age to 6 days of age, even nore preferably

or one QST HBEDN sho-days oF R9BsLLe !ﬁ{i@%’ $a0knR0BrerEYRY, 1D ccine comprises
preferably between 1 day of age to 4 days of age, even

modifie Jﬂn e} ?SI %% Eﬁﬂpflayr R R‘?cfn‘%e RI} 31‘@ %@yiuaglg g}%e”(&jm‘b %:scﬁxgri s%i@ élei tis B3903

{Boehﬁpféﬁf/ H’Jgégt@% * %%‘%ca i\%‘bb%ﬂ 31??3 -‘Eft‘ thg')z? \é%iﬁggelg%ggugigmphemmmnail*,

present i nventl on relates to a_method of vaccinating a
derivedyrgtipgdies. Even more preferably, those antibody titres are present in that animal af the

dav of vacciation. Preferably, said young animal is between 1 dav of age to 20 davs of age.
More preferably, said young is between 1 day of age to 10 days of age, even more preferably,
between 1 day of age to 9 days of age, even more preferably between | day of age to 8 days of
age, even more preferably between 1 day of age to 7 days of age, even more preferably between
1 dayv of age to 6 days of age, even more preferably between 1 day of age to 5 days of age, even
more preferably between 1 day of age to 4 days of age, even more preferably between 1 day of

age to 3 days of age, even more preferablv 1 or 2 day(s) of age, and most preferably 1 day of age.
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1

animal against L. intrace/lulc:tt'is infections
conprising the step admnistering to said young
w@piorako2d4 arti ng from day one (1) of age a doseCDIS2007/069646

about 3.0 FCO D5(a to about 6.0 f CID of the Ilive
nodified L inirac'//talcari.s bacteria. Preferably,

said bacteria is that included in the vaccine 5
Enlterisoli(r) Ileitis B3903 (I oehrin<ger Ingel heim
Vetnedica Inc.), As mentioned above, preferably the

Accor dl\ﬁarctg DR t'h@xna ?@&u{h‘%lﬁgbeg?%\ énltkﬁh A8¥e?d8 OheR8 of TRESating a young

er ab a e, even nore pi
) even
animal 6& rél]ﬁ‘é’frgb Nfi clé% }?Igé}‘ﬂ iﬂlt(..fl(‘a‘x L(%ﬂ}g*‘ﬂ '9 T.hﬁ., ‘ﬁ.gv gﬁl? %S\é‘ﬂ 1e24 1o said ¥ 0\}}’1“

animatl E,t,agq:ngfigpﬁa?inu%i 3 %1 z;s.g zgtg‘%//\e@t@ O!gtgg (\gséhmrﬁgvpgt 6.0 TCHDs of the
preferably at day 1 to clay S of age, even nore

live mogritldr. dbrgeedtiagiaypartetia i&agﬁrat)ibfaagb@ctmaos e mnakted in the vaccine
preferably at day 1. to day 3 of age, even nore

EnterisqfeflpitablB3988 dayehhingsr PgetheageVeandiicapolit: )pref enalboyed above,
at day 1 of ale, According to a further aspect, the

preferaily SREHccinBNENbEQR 4t Shat 88 dhP2@of adc@8lobOFreRfrably at day 1 to day 10 of
vacci natin, an aninmal” against./.

) AN N folni [ 84 t t r 8 of ane
R EAPH T LT RS P s
even MO PeENLAUTS bACHRY 14 Wheran A Fart (e o o e

exposed to a detectaable anti.-Il;.rrz aceiir/rari:

even mgyyt PIRGERPIY pt day, 1 e drep JB|ageofy egtmmpéggtgmig y at dayp ) dd\ 4 of age,
preferably of nmore than 1;1(x, even nore ref erably of

even mpygrefekety 3t day. | tevden Imdrge, qyieef;mrabirgfex@b s r@xtlhajm of age, and
1: 128, even nore preferably of 1:256, even nore

most prpfeedbey ablay loffagere than 1;512., and nost preferably
of nore than 1:1024 per m, Preferably, said bacteria
is that 20 included in the vaccine Enterisol |
fieitis B3903 (Boehringger Ingel heirn Vetnedica, Inc).

.Accmdﬁ%ctg %%xﬂ?e:‘ta%p&tftﬁé é&%nt%&&%ﬁ La c}iggs R)rae%%modior{}\(fg&‘th}a?iﬂg an animat

tnttcaeel /u/cari |nf ct| S €O sing
aoqmst? h@”’é’l‘ éfrgl?gfff\ gﬁ%‘“ﬂ ety Cq?pu tihs SE@g;t ag}sagﬂgefgnai Vlé fidal a dose of
2007/ 140244 PCT/ US2007/ 069646 ani mal a dose of about i
about 3. 3T te Phe#d BUSUD 6 00UTdI\BE8ediGRd hévrqoBrimtdibreteds, wherein
L. irmacelluiaris
said ammal has or is exposed to a detectable anti-L.iafracellularis antibody titee, preferably of at
teast 1:4, more preferably of more than 1:16, even more preferably of more than 1:.64, even more
preferably of more than 1:128, even more preferably of 1:256. even more preferably of more

than 1:512, and most preferably of more than 1:1024 per ml. Preferably, sad bacteria is that

included in the vaccine Enterisol® Heitis B3903 (Boehringer Ingetheim Vetmedica, Inc ).

Accarding to a further aspect, the present invention relates to 8 method of vaccinating a voung

animal against L. intracellidaris infections compnising the step of adnumstering to said young
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1

bacteria, wherein said young, aninmal has or is exposed
to a detectable anti-I..irrfraee/lcalcrr antibody
wo paora402¢ ef erably of at | east JA, nore preferdl/ysmn7/069646
nore than 1:16, even nore preferably of nore than
1: 64, even nore preferably of nore than 1:128, even
nore preferably of 1:256, 5 even nore preferably of
nore than 1.512, and nost preferably of r xore than

1.1024 per rail. Preferably, said bacteria is that
animal b Qfélsé’ dedudifd 3 (f‘ ?(,\l'ﬁ mctbnl%og& Bricel.( 5} ?hol g Jnkxﬁn‘l g,gi 33 9913&{ elblaris
(Boehrin er nge hel m Vet nedi ca, c.). nment i oned

bacteria V?hf_ét.fapr ?]f g‘\gné,ma I‘E%lllme! pi\ﬁlag“?{grlr g‘g%xba%g(t{ g) a (ﬁwt(iugtb d,am){ii dmo Lgc ellularis
f bly at d ;

annhadégtgﬁ e bg}p rg? @Ré%; ;r-laﬁmtpa;%etpﬂ%bo@gweg?%q 'éseeveg%\gﬁe preferably
nore preferably at da toclay 7 of 1.0 a.ge, even

of morgriras bﬁéf%ﬁabmyeaﬁef@@§ Iy of mogkaghani 1: 538, sivele mosy erefesble of 1:256,
preferably at day 1 to day 5 of age, even nore

even mpreepefablly dtmdaythdn tiod idaynd nefst poderablvest nrethan 1:1024 per mi.
preferably at day 1 to day 3 of age, -even r core

PreteraPk €588 albytriatis daY idci@ed2inOfhe 288in@ MG dRSIH PBfeB MUY (Bochringer
at day | of age. According to a further aspect, the

Ingelheﬂﬁ G\Se%ﬂ&igél"iﬁé‘ﬁ ' Q@meﬁ u%e%stﬁb{?e apL%ﬁ?Fa%Rd AL /gyaﬁgt #aﬁcjc{‘rg; A day 1 to
young
day 20 RGeS b f oY P gﬂ\ At O%agydegﬁg{'}%gf&g@g%gg day 110 day 9

an effective dose of Lintrm,c- lu/crris antig

of age, RHEY B PrEfsEbiio gy anioriy 8 plsiges wm.fﬁ@fmv@évabhrcmak it today 7 of
and ranti-L. nntrcrc:ellrr/cars maternal anti body

age, evanogatd wefershdy atentlitoded 6 albege over mbarableyabhat day 1 to day 5 of age,
vacci nation occurs at day 1 to days 20 of age, nore

even mpregirefedddlly anllay day ddy tafday, d@nahorageefe¥BNan® el to day 3 of age,
preferably at day 1 to day 9 of age, even nore

even m@:rc?wfr -&6AB1LYat by 2Q&r day aelc L84 ‘E{ﬁ%{ SreRbratAg 8 dLVIEH JTRr €
préferabl’y at” day Ito day 7 of age, even nore

preferably at day | to day 6 of age, even nore
preferably at day | to day 5 of age, even nore
er abl even

s‘xccmrdgirg,épéﬁrfélgill %qlpeﬁgéle ﬁ)r%qgnﬁgyg@l% H’é% toé\,@ﬁthﬁg%& vaccinating a young
preferably at day 1 or 2 of age, and nost preferably
animal a&ﬁﬂfdyf Brigfc 'féfgé?“ \ﬂgfmﬁszmmﬂne PET/ ¢iSEOTIsesioe4e said young

animal, starting from day one (1) of age, an effective dose of L. imtracellularis antigen, wherein
the voung animal is L. infracellularis and anti-L. intracellaris maternal antibody negative. As
mentioned above, preferably the vaccination occurs at day 1 to day 20 of age, more preferably at
day 1 to day 10 of age, even more preferably at day 1 to day 9 of age, even more preferably at
day 1 to day 8 of age, even more preferably at day 1 to day 7 of age, even more preterably at day
1 to day 6 of age, even more preferably at day 1 to day 5 of age, even more preferably at day 1 to
day 4 of age, even more preferably at day 1 to day 3 of age, even more preferably at day 1 or 2 of

age, and most preferably at day 1 of age.
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According to a further aspect, the present invention
also relates to a new nedi cinal use of an L

WO ewrned®| /tr/ari antigen for the preparati onP@F/US2007/069646
nmedi cament, preferably a vaccine conposition, for the
v=acci nation of a young animal starting at day one
(lof age against /:. mre c'e/lu/ciri.c 5 infections,
wherei n said young animal is vaccinated at day one (1)
of age or older with. an effective dose of said 1.
irztz crc ~{llzrlcrr% antigen. Preferably, the
vacci nation. occurs at day 1 to day 20 of age, nore

Aceor dgzlg,e[%) éx fékéiltyt aspmga%u f“t%m dn¥ uémn LU ng\gitcs )%ﬂ}&%ﬁ}%ﬁici nal use of an 1.

referably at da to day 8 of g
intraced f[@?fléﬁ%&g) fgg thgatveg@,: gtbmdg);n i %ﬁ’ g{geferzgxﬂo P VAGHiRe composition, for
preferably at day 1 to clay 6 of age, even nore
the vacginefier ablay vaungd ayinlal serigay at glamnnggé) of  q@eekpamshds aéntracellularis
preferably at day 1. to day 4 of age, even nore
mfectiops. efvberaipl ypidtyoday shimtad islayc@nabd agday cavdh) sbmee or older with an
preferably at day 1 or 2 of age, and nost preferably

effectiv@ldodBor shidof. iABGe /MR B PRGB! thBehcAsIRGlocal D8t day | to day
present invention also relates to a new nedici nal use

20 of a%ér n‘?(ﬂe g{eter'aﬁl%tart%c{»ell tHldﬁ{ 0T aggté\ gg%&é wetfg%lp] at day 1 to day 9 of

ament,
OS I Tl aCCI nat i on

age, ev%ﬁﬁf Rareier B f1dui P P oL SR Rt PR TRIEIAT  BRi'do day 7 ofage

animal has or is exposed to a detectable

even mgggrprefergbly pt dayr &3¢ éay PATAgRi C@nARtTeBRgTabiit #teday 1 to day S of age,
preferably of at least "1 ;4, nore preferably of nore

even mptegpretbrabby aedan nodey 5rc§fagﬁa¢)iey mofremorierabhast deyelio day 3 of age,
even nore preferably of nore than 1. 128, even nore

even mpeghgeablyardby 102561 eyeaniwi: pletdanabl davof ofee than
1: 512, and nost preferably of nore than 1:1024 per

m, 20 According to a further aspect, the present
i nvention also relates to a new nedi ci nal use of an L.

.Accmdf;;[zrggg Z{lﬁ%%ﬁéll a{BeétC&E égt%ex?lqwf&ﬁi%n fa?srt} t‘teﬂ?es RE) %R}%‘Q&a\tn:g&@: n%.{ ’ﬁse of an L.

n n n n
Tflff{!t{:iz\(?cﬁgl q%}lﬁgt p*bﬂw o ou F\qagjdp%cl g,a a}é ;%%erﬁg;h ggég%ecompoaztmn tor
2007/ 140244 PCT/ USZOO?/ 069646 )
the vaccination of an anvmal agamst L. imtracellularis infection, wherein said animal has or is

exposed to a detectable anti-Linfracelluloris antibody titre, preferably of at least 1.4, more
preferably of more than 1:16, even more preferably of more than 1:64, even more preferably of
more than 1:128, even more preferably of 1:230 even more preferably of more than 1:512, and

most preferably of more than 1:1024 per ml.

According to a turther aspect, the present invention also relates 10 a new medicinal use of an L.
infracelinlaris antigen for the preparation of medicament, preferably a vaccine composition, for

the vaccination of a young animal agaiust L. imtracelluloris infection, wherein said young ammal
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1

has or is exposed to a detectable a ti- ..rrz cr

~llzrlari antibody titre, preferably of at |east IA,
worerog/1p2¢f er ably of nore than 1:16, even nore PCEUS2007/069646

erably of n. are than 1:64, even nore preferably of

nore than 1:1.28, even nore preferably of 1:256, even

nore preferably of nore than 1:512, and nost

preferably of nore than 1:1024 per nml. Preferably, the

vacci nation occurs 5 at day 1 to day 20 of age, nore

has or RIe& gbeﬁm)yi Bhedt thL?’ sﬁif'f‘ty{ c.)?fg,g@fa HUBodCHED JPfRably of at least 1.4,

preferably at c ay c f age, even n .ore

more “’grfg‘}‘lgﬁ’abl ){"m}t g li ’illt% 8 ig.gymm}, 6*&3 dhel\ {\é nore rlﬁ':’gl 1:64, even more
I 1
preferats}; &F g{ug%t argil ggye\ﬁn: s%o%g etagabgy que,, ‘?Ge\ésghn@“aere greferably of more

preferably at day 1 to day 4 of age, even nore

than 1 pllefet awbiypaterddy of marethdayt: Bidfper @@e’?r&é@@iﬁ\ nPeeraccination occurs
preferably at day 1 or 2 of age, and nost preferably

at day lafo dhayOtofefe agee plefBrabycorddy ngo ey &b biagd ererasprgirefafably at day
sai d nedi ci nal uses described above, the L. intr

1 to day @61 hadl Mnsmn@rﬂ; LERRN & cﬁ?'l%ﬂﬁ@ sforem the gbRUReferably at day 1 to

“consisting of live nodified 1:. rtiracel/ularrs
day 7 OP %‘Pet @{ énamml%' ﬂr!ﬁ%gah-q "stsc!'a,(() ;1 lt[ﬁ Qigﬁlél ofh ééé /r 5 urmn?;?egﬁ:%geléé’rﬂ{)ﬁt day 1 to day

|
Sof agwa;q ngae 1%&%8;311)% ?t‘,ﬂéaél té%{aﬁ?{ i %Lgléat( gx} ﬁ}g?enggtﬁ%rxg) ly at cliav Ptoday 3 of
preferably, said animals 15 are adm_ nistered with a
age, evijpRaregeishblt atalap I reRmiose.gnd st PEioaticet Gval of & t he
live nodified L. /rr/rcrc ellralcrt i;s bacteria. The
manuf act ure of vacci ne conpositions conpri sing a.L.
irrtrrac e lrrlraris antigen are state of the art and

Accordleomna tiartiger skbedtad @td ingdifcindfaseeaqpbed sbbee, sk 7] etbracellularis
person in the art is able to 20 determ ne additional

antigen GOTPRQREN Sm WU S0 FRYnREnE UTREL SRAIH A /5 sl CANROS] 'htidtelna kitted 1.
(see al so Rem ngton s Pharmaceutical Sciences, (1990).

rirace Ié%vt}s S%t&rlivlh glk %1 ):le%hk 5&% n%l» Co{ lfthhfg {It_e{)?ﬁf?ifs\oll Mﬁa %‘?ﬁiu ably, the L.

jrfracel g{:rg,%%&%n 1% ?hf oY &ﬁf mﬁa@q}g%h igxgtaﬂég}}gx%: ;gxts#eg%l?c satd animals

sol uti ons, such as
are administered with a dose of d‘bom 3.0 TCIDs to about 6.0 TCIDs, of the live modified L.

intracelhdaris bacteda.

The manufacture of vaccine compositions comprising a L. swracelluloris antigen are state of
the art and known 1o a skilled artisan.  For example, the skilled person in the ant is able to
determine addittonal components which may be comprised in said composition (see also
Remington's Pharmaceutical Sciences. (1990}, 18th ed. Mack Publ, Easton}. The expert
may use known injectable, physiologically acceptable sterile solutions. For preparing a

ready-to-use solution for parenteral injection or mfusion, aquecus isotonic solutions, such as

21
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WO 2007/ 140244 PCT/ US2007/ 069646 e.g. saline or

correspondi ng plasm protein solutions, are readily
wararh#kke. The vacci ne conpositions nay he pPEBERL00HB9646

| y-ophylisates or dry preparations, Miuch can be

reconstituted with a known injectable solution

directly before use under sterile conditions e.g. as

a kit of parts. ¢ In addition, the inmunogenic and

vacci ne connpositions of the present irnventiorn can

eg. &aihﬁc&ugﬁmsg&ﬁhﬂ p!ﬁ%ﬁ \%Sﬁ,ﬁ{ ISk[J]ﬁﬁé{Iha%R,eR;ﬂéﬁ‘% &vEiRdbid. F 1% vaccine

used rein, terinar y accept abl e car rrer-
mmpmnu ]ts ﬂ"ngii %éy}nac\gﬁg\ﬁ £ 8 3 o}'ﬁ %Qttxt% nta ‘;ﬁp n}fu_pamtaonla \,:g]hmh can be

re ves ant i hact en. al ntlfun al ents,
;ecomtﬁ%ggg S a @%\hze énje‘d@g%rs%pgth dfe@gdg fgye] '] Lg\&@n gnieac‘,%dmon\
the like. "Diluents" can include aw-ater, saline,
e.g as dgkof pBe; et hanol, glycerol, and the like. Isotonic.
agents can include sodium chl oride, dextrose,
nma. nnitol, sorbitol, and | actose, anobng ot hers.
Stabilizers include al bumin and al kalisalts of etla

In additi &f, Rl BARMOILEAE hd vARBR! @ REHRNs BMIBPr&ENSHSentibR can include
Adj uvant s" as used herein, can include al umi num

one or @J&%r %ﬁrﬂa&a%‘i ?J ngﬁ,gg}gémepg ot@@@hf%ll §%&%g{r%?%8wé@m carrier”

ncl ude%-aln}.n %‘ghéﬂ]‘%ﬂlﬁéyt‘% &Bpg'smilr:;ﬂl%% Cg%ingz?a o(ﬁdju\:ﬁﬂl S, Iqlt]ab\}%;iné% agents,

emul sion, water-in-oil-irn -water enul sion, The
diluentse RIESTGHvEANABRapEEld andh apEFEicalAgRtHNISPIogH agO.i dspeption
paraffin oil (European Pharnmacopea t >pe); isoprenoid
delayingipersyehd ds: ldgual ane or squal ene,; oil resulting from
the oligonerzation of al kenes, in particular
of Psobut ene or decene; esters of acids or of alcohols
containing a linear alkyl ( ,group, nore particularly

Dziutn@i apfn R welehYianak e@é@m\@rﬁﬁéﬂcx@n@hg{dﬁ:cﬁd the like. Isotonic
Ali-(eapr~lat c;aprat 1. giycer >l

agents um mélg(@np 53&@}{\ echﬁﬁ%{%&): osg ma%%:mi sorbitol, and lactose, among others,

Stabilizers include albumin and atkalisalts of ethvlendiamintetracetic acid, amony others.

“Adjuvants™ as used herein, can include aluminum hydroxide and aluminwm phosphate,
sapomins eg., Quib A, Q8-21 {Cambridge Biotech Inc., Cambridge MA), GPLOI0G
{Galenica Pharmaceuticals, Inc., Birmingham, AL), water-in-oil emulsion, oil-in~water
emulsion, water-in-otl-in-water emulsion. The emulsion can be based in particular on light
gquid parathin o1l (Enropean Pharmacopea type); isoprenoid ol such as squalane or
squalene,; oil resulting from the oligomerization of alkenes, in particular of isobutene or
decene; esters of acids or of alcohols contalning a linear alkyl group, more particularly plant

oils, ethyl oleate, propylene glyeol di-(caprylate/caprate), glycervl tri-(caprylate/caprate) or
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di ofeate, and esters of branched fatty acids or
wW@b@ohel2¢4 in particular- isostearic acid est ePGI/UTINO7/069646

oil is used in con ab:ination with emulsifiers to form

the enmulsion). i'lae emulsifiers are preferably

noni oni ¢ surfactants, in particular esters of

sorhitan, of nmannide (e.g. arrhy dromannitol

oleate) of glycol of polyglycerol, of propylene

propvi cglz yﬁ@coi afGeeOfnd lc@ﬂc%’ of %95& 8&T ey hiG Q%? | 8Lhofl in particular

droxy rtearic acid, whi are optionally

l‘w()\fi_dﬂb iL(‘f)(TXl’fat e‘g%(l %(rg Eﬂsu‘wtg IYo{é 1 1|n8 {)ﬁ &IT.F hCé’IPgl ?g@ %()i%l &1&. Cﬁ]lﬂ\l(‘)ﬁ

i
the en Lﬁﬁ&%gtr@edﬁaé%&g' aop 1FcAé§?¢'*qc&§%edﬁ H;%Qé&{g?ﬁt@g%g O Saitan, of
(d. Stewart-Tull, D. E. S % JohnW 1l ey and Sons, NY,
mannidp 62~ Sy (negspitandearor@f stycal. of polyaticemd afsrepdes7gycol and
(1997), (The teachings and content of which are hereby
of oleid ooEpor, atcaaicid 00 hbyrokefierencl. Whidlosreexanpdldy, cthbxilsed, and
possi ble to use the SPT emul si on descri bed on page 147

potyox@fropyYaRCHIMoxvoRS | 4B (.snpa_lhﬁms%h%m t1nayﬁi‘;mula]l%@nmuonm products,
proach” edited by kt Pow. yell and M

e&-peciallﬁ Iy€ e.l@«li'.g‘s%%ﬁg\]gertlﬁlgg Sg%gi &%W_@Jﬂ&ﬁfgﬁﬁﬁggﬁl nrlssib?gl vants
oS o R B W S S 58 P oL FOEPL .

. chosen fromthe nmers of acryllc or nmetha.crylic
Vacemgdd dodmid0 (h¥ 7o bg %\éiﬁ]@“%ﬁ anefaRgng cARRYdY @iy incorporated
al kenyl deri vatlve Advant ageous adj uvant conpounds

by refergnee. t he pol ymers of acrylic or nctla.cryrlic acid
which 20 are cross-linked, especially wth polyal kenyl
et hers of sugars or polyal cohol.s. These conpounds
are known by the terrn carboner (Phaneuropa Vol. 8,

For L’(M’!]i Zit id T&BﬁﬂﬁQQ(@)u\c ﬁP E&ﬁ@%uﬁh‘b& |d§Q:dh@d totﬂe E@f{tiﬁaﬁ “Vaccine
al'so refer to S. Patent .

Desi gn% %ﬁ & rSu fi aﬂﬁ hff\d gcgi}/ >}Xt §roRE hy&ﬁ &3 i? S PU\t\, 3 § %dm‘\it h\I%& marn,

yRydrrxxy ate avi ng at T eas

ﬁ!’ienumzf ress, 19935, and the emulsion MFS9 described on page 183 of this same book. (The

teachings and content of which are hereby incorporated by reference. )

A further instance of an adjuvaot s a compound chosen from the polymers of acrylic or
methacrylic acid and the copolymers of maleic anbydride and alkenyl dertvative.
Advantageous adjuvant compounds are the polymers of acryvlic or methacrylic acid which
are cross-linked, especially with polvalkenyt ethers of sugars or polyaleohols, These
compounds are koown by the term carbomer (Phameuropa Vol 8, No. 2, June 1996).
Persons skilled in the art can also refer to UL S, Patent No. 2,909 462 which describes such

acrviic polvmers cross-linked with a polvhydroxylated compound having at least 3 hydroxyl
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WO 2007/ 140244 PCT/ US2007/ 069646 groups, preferably
not nore than 8, the hydrogen atons of at |east three
whowroxgks being replaced by unsaturated ali pph@r/Ug2007/069646

radicals having at |least '' carbon atons. The
preferred radicals are those containing fromto 4
carbon atons, e.g. vinyls, all" is and ot her

et hyl eni cal ly unsaturated groups. The unsaturated
radi cal s may thensel ves contain other 5 substituents,

groups, %Cgr gc%g\ H?@B@S%Omm% fﬂ&”%ﬁ&&nsﬂgﬁs W%@ﬁucﬁp%x&aHEdrtx\x=lb being

odri ¢h; are particularly

repl am(? rngr fumn,d aT{}l%\ﬁ rag L[lr q\a\mv 2 d 1W! £ hgfm amy]'ﬂ%uh%tﬁ{uud

§8 or W. pent H 8
the % be. mentj oned Car bo{;g 974P 93 )4P and 971P.
radicaly gt oPeioPtiths dihe (el SROBALEREP 9FL BV MY fiie orher

ol ynmers of mal ei ¢ anhydri de and al kenvi
ethyl en@@ﬁ) vasdtyatedi gronpre depolsyettedE radigsiy Mayohsaatlods, comtigio ther
are copolynmers of maleic 1.0 anhydride and et hyl ene.
substitudhe, slichsal mbthoh Tie prodéses paliyimeles thamamad €urHopald B3R Gicatdrich,
acid solution that will be neutralized, preferably to

(Ohio, mesa;@ HE:EIRHY V\hpﬂo ri 9 Aoyt Qe LAY ﬁni&le\xﬁﬁihﬂ\éﬁm sucrose or with
sol utlon into the irrrnurnogenic, inmunol ogi cal

atlyl pe%&eﬁ\é ﬁhl”%‘f&fmﬁ 1%191& 151,31?4{ Re%&%xiedgﬁlbabﬁ? gﬁﬂg r@@%ﬁqm Q71pP.

er surta uvan

Most plggerﬁgﬁgﬂ{gﬁi%?t@g? ; gpoAt%?g}ﬁt 1%_9; 1%&%3 % bsé;fl ipg%w "mkx é:ude and

Enmeryvill e CA a aaonophosphoryl 1i pi d A, Avridine
alkenyl| d%ﬁ\ U hith éh‘iai‘él?iuvaﬁt F\Hg AMONEBIPe vhtte At SRR IRETE GFf fnalel
. coli (reconbinant or other w se), cholera toxin,
atthd:!ﬂN&Id_Sﬁm £0¢L. erthmlutz@n@e@asdgo ammgmncamyl learisherns ac@Oolution
Preferably, the adjuvant is added in an anmount of

that wilbietthedi@fizpd: pleterghiout Al sidogert oSk ordey e ¢1vd &he adjuvant
preferably, the adjuvant is added in an anmount of

solutioPROU I hi@0mP ImbRn8RH 1S BlogiRBL: dR%Ge FBHBIsIBA Biself will be

prreferably, the adjuvant |s added in an amount of
incm'pﬂ%ﬁgyt 500 pg to about 24

Further suitable adjuvants include, but are not hmited to, the RIBI adjuvant system (Ribi
Inc), Block co-polymer (CvtRx, Atlanta GA), SAF-M (Chiron, Emeryvile CA),
monophosphory] ipid A, Avridine hipid-amine adjuvant, heat-lahile enterotoxin from E. coli
(recombinant or otherwise), cholera toxin, IMS 1314 or muramy! dipeptide among many

athers.

Preferably, the adjuvant is added in an amount of about 100 ug to about 10 myg per dose.
Even more preferably, the adjuvant 1s added i an amount of about 100 pg to about 10 mg

per dose. Even more preferably, the adjuvant 1s added in an amount of about 500 pg to about

24
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WO 2007/ 140244 PCT/ US2007/ 069646 5 nrg per dose. Even

nore preferably, the adjuvant is added in an anount of
w@abwatt402%) [lg to about 2.5 nrw per dose. NMoSPCT/US2007/069646

preferably, the adjuvant is added in an anmount of

about | ng per dose. 5 The vaccine conposition can

further include one or nore other iriinrunorxrcidcr.

rtor agents such as, e. 4.g..interleul: ns.

iriterfer<iris, or other c tokirres The vaccine

5 me p&QﬁQﬁosE\Ith Qﬂﬁ‘u Eﬁ"ﬂe V\%ﬂ»l? Sthe 'dgﬁl» Ades QRIERLALGLIAI D bout 750 pg to

cer-thiolat anounts and concent rations
about 2?{1‘ 18 d’lué glgﬁt svlkﬁf\tl Lt{u 191\ g‘ﬁe%gsﬁf 15 aggcd dlent ag}r ﬁ%‘%%‘g %“e(t“ﬁ I mg
. skilled artisan, the present invention contenplates
per doSgonposi ti ons conmprising from about 50 1.0 u g to
about 2000 u _g of adjuvant and preferably about 250
ug/ m dose of the vaccine conposition. |In another
preferred enbodi nent, the present invention
The vacont enphalies csadaitig indodposd bi oios: choapimsimgnddudaory agents
about lug/m to about fit) uoim of antibiotics, and

such asM®CiniRIRkRk aBleyfel@aSot hid RRRMes Sﬂwu@mtztn@koﬁfmw tions can also
anti biotics. 15 The vaccine is administered to

smlude@n%lmm ﬁﬁﬁ};gﬁﬁ@@g W W& am@mﬂga & d Mntcgﬁﬁfa%]pﬁ S{ffcﬁ !?&QJHYS and

convent

addmm ?“Fy géﬁé{ﬁ% oS t@eﬁgﬁeﬁﬁﬁﬁ%ﬂ%‘@ wage?" Bk el id by the

ernt,, it is the anount. sufficient to induce a

skifled pitistb e PESHRETBEEPT SPRCEI| UPeinES N N EN 11 BS Hions about 50
against ileitis. 20 The vacci nes according to the

ug to abnvieddibng afeadgensr ahd yreldnblyi siioert €40t/ suks degt pblle vaccine
animals, preferably to young piglets and/or piglets

compositean. Mg addthér préfefiell @hthollvaddh,; the ipr@shd ipodiies @hich@ilngs vaccine
exposed to antials.r rtxc c.c~ltr~lc r . antibodies in

mmpo@ﬂﬁnOJonf{Pf\ﬁ}ng&%Sabolﬁk MGl 61 4R c¥aGShN e MRNhiBECs, and more
adm ni stered or 2 tinés at ? to 4 vieek interval s

o R e I s 7= o 2

The vaccine is administered to animals, preferably mammals, and still more preferably pigs, i
any conventional manner, most preferably through oral drench. The dosage to be adnunistered
will depend upon the particolar case, but in any event, it is the amount sufficient to induce a

protective antibody or cell-mediated immune response against ileitis.

The vaccines according to the invention are generally administered to susceptible amimals,
preferably to voung piglets andfor piglets having anti-L.infracellularis antibodies or being
exposed to anti-L.imracellnlaris antibodies in one or more doses. Live or killed vaccine may be

administered 1 or 2 times at 2 to 4 week intervals after the inttial vaceination. For the attenuated,



1

live vaccines, one dose is preferred. Preferably, the
first or single admnistration is perfbrred at day |

w0 00daye4£0 of age, nore preferably- at day | POI/US200209646
of age, even nore preferably at day 1. to day 9 of
age, even nore preferably at day 1 to day 8 of a ;e,
even nore preferably at day | to day 7 of ago, even
nore preferably at day 1 to day 6 of age, even nore
preferably at day 1 to day 5 5 of age, even nore

live v a&fr@g e&%tﬁo‘ée al plgﬁ% c% l{‘x@ie‘;@f\ “th@f‘m@'ﬁ&" sitial EMIRIni S & is performed at

preferably at ay a of age, even nnre

day 1 &4 %im dgd’ La}la{y Fm)rc @Xic{;@b% gé % bﬂ%&h ofo VI ‘%\, ug mmé giﬁg'lu%hiv at day 1
rdnrlnlstrat ien. is, desj rable or Cess rr

to day L @b e‘a‘?ﬂh‘?’ﬁﬁ%‘tl?f&fﬁ%&haﬁ Y plelor rﬁa%fe agt: ov %ﬁ%’ I’F'e*f?'d‘bl"» at day 1 to
about 4 weeks after the first adm nistration of the

day 7 of aggc b vre, mpsqoeldiahly atolan Iftadanéof age peen morepgtsiiiaet day 1 1o day
is perfornmed in an interval of 3 to 12 nonths after

§ of ag@dneminsty @tfeatdbhofit dagnytoplnevicduge, \caac oad jpreferably at dav 1 to day 3 of
Adnmiirnristration of subsequent vacci ne doses is

age, ev@f Bb&Y ABYabIOREIRQN ore B ARNEKY fBsBReRBUAL PRSI gk, dsldescribed

anot her preferred aspect,” ani mals vacci nat ed” before

the age of about 2 to 3 weeks shoul d be

"reva.ccinated. Adm nistration of subsequent vaccine

doses is 15 preferably done on an annual basis. The

present invention is further described in the

fillow .n exanples which are provided.for

If & secppq pdimiioen FUFGBARS o REESHY the 8caent A inurgionds pedmed
as limting. Indeed, other variants of the invention

abmniwpmhmbélwe@ﬁﬁﬁyrﬁw@hmeﬂnﬁn@ﬁmhm(éﬁh@wﬁmh@rﬁcghﬁmgtbnfﬁnhm'
the art. 20 Al publications and patents cited herein

aspect, ahQcdingampematfedndyiv af anangent Nid heinfonglnt dfte@ tad@$nistradon of
WD 2007/ 140244 PCT/ US2007/ 069646 EXANI PLES Exanpl e |

any previous vaccmation. Admimstration of subsequent vaceine doses is preferably done on

above

a 6 month to an annual basis. In another preferred aspect, animals vaccinated before the age
of about 2 to 3 weeks should be revaccinated. Administration of subsequent vaccine doses is

preferably done on an annual basis,

The present wovention 1s further deseribed in the following examples which are provided for

itlustrative purposes only and are not to be construed as luniting. Indeed, other variants of

the invention will be readily apparent to one of ordinary skill in the art.

All publications and patents cited herein are incorporated by reference in their entireties.
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Detection of antibodies specific to L. /ntrace//iikuds
in colostrumand mlk sanples fromsows (> 1. litter)
wapw7/1gi2kss 0." litter) Material and Met hods (RCDES200TV69646
sanples were taken from25 sows and 25 gilts Aithin
24 hours after farrowing. M1k sanples were taken in
the first and second week of lactation fromthe sane
piss. 1.0 Sanples were centrifuged twice with 2000 ¢
for 10 mnutes at 4 "Cto separate the fatty portion
gxampPfpthe mlk. The watery portion of the sanples was
stored at 20C until analysis. Specific antibodies
against L. rr rrrcethF/rrtis were detected in serial 2
fold dilutions starting wth an initial dilution of
1.:203 in an 1FAT. The ] : It AT was perforned as
described in Exanpl e ¥*3AtPlef sewhere, with the
_exception that for each sanple. FITC |abelled anti_sa
Detevaon 5t pgodieg Naecalinitol lg Aarve{odis o caleytany sietimilly samples
detect the different classes of Ig. Parallel blood
sanpl es fromiftdme ssens- hhdegihd silgtElitaken within 24
hours after farrowi ng. These sanples were examined in
the Enterisol* :lleitis ELI SA according to the
instructions of the manufacturer, 20 Results The

MaterihBal 16uffast he antibody detection in colostrum sanples
are summarized in Figure 1. The figure shows the

nunber  of sanpl es. scqring positive results for LgG., .
Cniosmiwglgajqpiegﬁ lf;g%egf TOR stgg-éﬁafza pro Hjﬁ? B«ﬁtinq ﬁf g)ﬂlgslag%%&.ifD\\'}ﬂé,
None of the col ostrum sanples were negative in all 27

Milk sampionpere igomdn perfus2od 7coeobpeck ek dmmtabe B, thonfage pigs.
one of the colostrum sanples from sows and one from
Samplegivtars comslugnd gatdeveitl G000 4C0or 1Rhemers 4t i Wheo samplte the fatty

fromw lts and in three sanples from sows, no
portion SP el hile. Th&Marwpsgiodelf eled abldes Ehghbre@Q) - Cafatil analysis.

twenty. -five 25 sanples obtained from20 Its
Specific antibodies against L. infracelinlaris were detected in serial 2 fold dilutions starting
with an inital dilotion of 1:20 in an IFAT. The IFAT was performed as described in
Example 5 and elsewhere, with the exception that for each sample, FITC-labelled anti-swine
1gG, IgM and IgA antibodies were used to detect the different classes of Ig. Parallel blood
sarmples from the sows and gilts were taken within 24 hours after tarrowing. These samples

were examuned in the Enterisol” eitis ELISA according to the instructions of the

manufacturer.

Results
The results of the antibody detection in colostrum sanmples are summarized in Figure 1. The
figure shows the number of samples scoring positive results for IgG, IgM and ImA of

different dilutions in the IFAT. None of the colostrum samples were negative in all
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Ly

and sows, respectively., scored negative for |{gA
specific to L. irrw cellular is. Inthe mlk 5
W@ 200pl1¢244 obt ai ned at the 2"t week. of | act atiPCI/USWDY069646
two sanples fromsows scored a titre of 1:2 3 for
I gG whereas one sanple froma gilt scored positive
for IgA (I :20). At the 3’1 week of lactation the
sanpl es fromone sow and three gilts scored positive
results for lgC) at a dilution of 1:20. Al other
examin®BIR! e QW (Sthﬁ]ezgo abtﬁl%j &%}1%1@!"5@&11 oiuwxa{‘fﬁ@tohg rh i SEHRY was
negat | ve for O, and bl ood sanpl es
Y]Qg&fi’?b 01‘ Féf((ie“ {Eﬁ‘t%mtél (g é‘lrm} %ﬁr{?}r “11{ 3. ﬂﬁd{ taﬂr hof‘vé.\AA'[ltglva\Qgr é g}é} S{Wo% no
. QU y-five sa es .obtained _from S.SCO| ed
Spemncn'éﬁ'béi“*ie% "ﬁ%éfth'? dghtfs @Fé’f \“Néi%'“h%“sw? HEP éﬁi’@ﬂ%?f‘lf%fﬁ“ gilts
between the results fromthe bl ood sanples and the
and sowssaipestivalomeeird neakivgt fungdamprids. tolk jgaacddelaris. In the milk
concluded that in colostrumFromsows and wlts,
sampleanbishadi @ sheaf™ ek bfjlactadss emlCryo Muagics ﬁvmns:pa@isﬁdmd tQitre of
L irtttcrc'c?llttlcrri.s, are present. However in

1:20 1()1“"301(}( SRR 88c LAkAD AL WBLlcoRlilRKItR A THOMAr @D0) ORI the 35 week
Iow titres of L inrracellul crfl S speci fic antibodi es

of iacta&gg éfr?lee E%? 8L ?%}n'\gé E]mf %‘ét ?{% 95 o &?&egd%m‘ﬁ%sreauitb 5Tfr fgG at a
dtlutmnl_gnla% é’gll/ Ptilixgr qa@gﬂ?setrx &R élé M’“d I"y o’%@& éw(%?%)t%wne@st%q négative for

J Clln M crr biol 32 1980- 1985, Kruse, P_E.
1gG, Ig} j]ggr_@)lm}g‘n Al tbaedy samyples taj_\gn i@@g &%g)\zmm Bdi @,@rr{axtgmna were
(2004) Doct oral thesis, LMJ Minich S Kn.ittel,
positiv eJinPthe dinter sol® (Heids’ HR}SA% hE@g» hWeeut oD Bveady-th@e qampies obtained
2007/ 140244 PCT/ US2007/ 069646

from gilts scored negative results. There was no obvious correlation between the results
from the blood samples and the results from the colostrum samples. It can be concluded that
i colostram from sows and gilts, antibodies of the Ig classes G, M and A, specific to L.
intracetlularis, are present. However in milk samples taken one week after farrowing, only
low titres of L. imracellularis specific antibodies could be detected in only 6% of the

samples.
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Exanple 2 Direct inpact of ranilk antibodies on 1-1.
intracceilularis during gastro-intestinal passage. 5
wokdenie4 and Met hods Col ostrum sanpl es wer e tBKEOSI00T0GI646
sows and gilts within 24 hours after birth. Sow m | k.
sanpl es were taken in the first and second week of
| actation. Sanples were centrifuged twice \ pith
21000 g for 10 minutes at 4 Cto separate the fatty
portion of the mlk. The watery portion of the
sanpl es was stored at ‘E\%Q&l t|| anal ysi S. Specifi c
antlbodles agalnst to L rir'cecriblctr'/:s' were
Idﬁ:: te|Cta !Yalllnl:[l}é‘ld(,i O?ﬂ}]ﬁ« l?ggdilg‘lh!‘ngn an2 (?{4 {Eitiﬁ! Wlth an
performed as described . in Exanple 5 and el sevvhere (5),
with the excepti orp'*t‘jﬁ‘ét‘m?‘é‘r“a!e%f'f*@anpl e, FITC | abelled
anti-swine 1gG 1g Mand IgA, antibodies were used to
detect the different classes of 1g. MIk sanples with
different content of lii were selected on basis of
MaterihiAl Meshddss. A L 1 oacellarlar/s culture was 15
incubated ~.Nith different dilutions in colostrum or

olostrSAWai Pl dd; werS 3RRINSFoAtsoh QMU LERP REBLULL howEaghr $ATPIRw milk
was tested twice. The tissue culture infectious dose

salnple{)-qg‘eDtx‘ﬁea u? 6he,’r11fmt alnﬁt g@&ﬁ l\@é@(}ﬁwc\ﬁﬁﬁm”@%g{ Q)ve% Jent?lmoed

er 4 hours
wiee P LTESLNNLE £ Eh AV, St r.t@? W1 e
each determ nation of the T "ID>F, value, the sanp

watery pfdon 6t Rgrsaspies awp siorad @ ﬁgga@ggaw 4 F"%gug‘ﬁc gn@@dma against

gauge needle. Cells fromone 75 cm" tissue culture

L irdebladiviniele detd@8rcomnial Gdnld dilvsinot apamgofith kg Goyial dilution of

cells, grown with DVEMM /H. A;tVs F12 nedium were
1:20 i.ntaliflyE}B‘SJ’Ih atredFandwadpaitslattdon dedttbean Wolainpd 8ol ictseahere (5),
plates. Serial dilution from1l 3. to 10" of the

with th%at,m%Lﬁ%n Wet §of @&%Lﬂﬁ;ﬁg $TPCHIPRS %ﬁﬁﬁw@& e “\Qs‘hzd IgA,
Coy cells. After an incubation of 6 days at 37
antibodies were used to detect the differeat classes of Ig. Milk samples with different
content of Ig were selected on basis of IFAT results. A L. imracellularis culture was
incubated with different dilutions in colostrum or sow milk samples at room temperature.
Each sample was tested twice. The tissue culture infectious dose (TCIDsy) of L.
infracelhidaris was measured at the beginning (0 hours) and after 4 hours incubation af room
temperature. An undiuted sample of the culture served as a contro} for the test performance.
For each determination of the TCIDsy value, the saniple was homogenized by 20 passages
through a 20 gauge needle. Cells from one 75 enr™ tissue culture flask with a 100% confluent
monolaver of McCoy cells, grown with DMEM/HAM s F12 medium, were wrypsinated and
divided on four 96-well microfitre plates. Serial dilution from 107 10 107 of the samples

were inoculated six times each on the fresh McCoy cells. After an incubation of 6 days at 37

29
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m croaerophili.c conditions, cells were fixed by ice
w@lod/1seet one/ net hanol (50:50, i/v). G .rowt 1IPCDUSDOL069646

in/raee/ladlwi s was detected by the use of a specific

.nmo.n clonal w d- Lawsoni a anti body and subsequent

| abet] it g by an [F C-|abell ed ant-nobuse anti body.

Each well containing one or nore NlcCoyr cells with 5

or nore fluorescent L. intrwcel hdlcarL was 5 judged as

undeﬁ%id dsa\éﬁ)phﬁ_f;‘l c%"n(i)tm‘ﬁ@sa eﬁ@t\»%hn}:(‘@cgb\b%e 2% MSRrFmdy Hﬁ]n@ 08650,

end pOI nt ormu.l a accordi ng to peannann and ar ber
viv), (:& 2i1 0? ]S g}f‘d“t})ﬁﬂ”i‘ \%u 5 rﬂmi%% li]x ]l:{:L Pg Sz’f'%}? 1¢ n(l)rné)q[opal (T~
; . ) ) are . -
Lawsm%vmﬁw%'g& apd %l#ﬁ@qtﬁah&ammg ,ii}'rﬁ'i‘ é*?bﬂithf—@"@ arfiKwss aitedy. Fach

in all experinents, the expected TClDy val ue. In none
well copfaini hgponeat worehelct by ﬁ@ﬂ\of\ltf WeorLmorej fruprescentd)l. i deedpkaris was
changed substantially during the 4 hour incubation at
5 judged raoomostiBRpECdDUr evas ddrmiinals bg hbanusi noft Hies 3@kueyipoint formula
mat ernal antibodies and the so t- mlk seemnot to be
accordifd fECidaMBannl Mdi@EeIation of L. irrrrcac =lltrlcarsi,
during gastrointestinal passage. 1s References |. van
ril:ken N. et al. (2002).Proc. 1 'J" IP\ S \ne'.,
loxt,a, USA 2. Kruse, P. . (1983) Ann. Rech. Vet. 14,
Resul 349- 353 a. Collins, A M et al, (2001) Allen I3 Leman
esultsgi ne, Conference '0 4. I-.ol yoaak e,, :P.1:. et al.
(1994) 1 din Mcraobiol . .1980- 4985 5.
In Figugeni the épsu ty hpm ge HD:grey g)}d AL]: MR, 5o app el gitygs of B colostrum
Karber, G (193 1:) Arch, exp. Path. Pharma. 162, 480
10 (No. I-3) amupdﬁg . H8) &am;dwdal@rsun&xarleeﬁ. '(‘izeoaa&)trdi/emnpﬁlﬁe@“‘_ the culture
155, 531.
scored, in all experiments, the expected TCIDg, value. In none of the tests the titre of the L.

intracellularis changed substantially durning the 4 hour incubation at room temperature.
Thus, as shown in this study, maternal antibodies and the sow milk seem not to be effective

in inactivation of L. fmracellufariy during gastrointestinal passage.
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25 WD 2007/ 140244 PCT/ US2007/ 069646 Exanple 3
Ef fi cacy of vaccination of pi~ against |:,

wWo 200ra#2e4 | | u/ atis infections 5 Materials anRCIVESIW0TU869646
The study consisted of three experinental groups
invoivir g L. ,irntrMX111r/Clir/s negative and
anti-lsar <son a maternal antibody. negative suckling
piglets at 1 day of age. On day 0 of the study, 20
piglets each in group | (vaccinates) received an oral
dose of Enterisol' ' Ilghljg, 3 vaccine isolate B3903,
per | abel instructions (3). el'vventy piglets in group ..

(control sy, 0 recelved a placebo consisiing of growth
medi um Prgletsti Weal’f gt oups “Wet € hedh8dHn day 20

of the study. On day 21, piglets in groups | and 2

recei ved an in@%@Pﬂﬁaﬂyﬁﬁﬁ%@%ﬁéﬂgemﬁgﬁtaining.

.5x10"" of virulent. I;, /n/race/lu/arls 2688/ 2655 via

gavage. A third group of 1.0 pigs (strict controls)

di d not receive vaccine, placebo or challenge at any
Materihbs nadMethods t hr oughout the study. On day 42, pigs in

all groups were humanely eut hani zed and 15 necropsi ed.
The sl icBRdidted f ﬁi,t'@ca&ypeﬁﬁfeﬂ@tg%tﬁm:iﬁ‘ﬁh%ﬁg d. HARS/AMLS negative and

m croscopic lesions of the 'ileum caecum and col on
i-L.ong l .g_ 1ant i U ey ..”' [ &G ,__rl S “.o S O of .
omi-1Z098) B Ko R Pt o LU PR L g8, on oy oo e

sudy, SESRENE o Dody, qondition. and, of 90l S AneLELeNON D i,
R), and serococaversion. ([FAT) (1). 20 Results At

vaccinensoletp Sy Ot Haperdhelvascigiane 3 [ gh oupy piplath in group 2 {(controls)
significantly (p<0.0003) |ess average gross |esion

received @l @sbe boksh@ink | ymw. Rddijm. Pabdeum {Dghpandrccobord on day
(0.0) conpared to non-vacci nated, control pigs

20 of thd L@HIFOn Hay 0aQEHEs TP ohdips ANGa L 01 0AT A AB)niesAVEN RRogenate
total intestinal Tesion.

containing 3.5x10° of viralent L. intracellularis 2688/2685 via gavage. A third group of 10

pigs {strict controlsy did not recetve vaccine, placebo or challenge at any time period

throughout the study. On day 42, pigs in all groups were humanely euthanized and

necropsied. Primary efficacy parameters included gross and microscopic lestons of the

tleum, caecum and colon specifically caused by L. inpracellularis. Secondary parameters

included clinical health (behaviour, body condition, and stool consistency). average daily

Results
At necropsy (day 42), vaccinates (group 1) had significantly {p~0.0003} less average gross
lesion scores in the ileum (0.21), caecum (0.0} and colon (0.0) compared to non-vaccinated,

control pigs (lewm=1.16, caecum=0.42, and colon= 0.16). Average total intestinal lesion
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;S | WD 2007/ 140244 PCT/ US2007/ 069646 |ength (il eum
caec:un and colon) was significantly (p<0.0001) higher
WO poovheo2¢pbntrol s (8.89 cn) conpared to vacci nBEBEUSPITYE69646

(1.4.2 cm CYroup 3 (strict controls) had an average

gross intestinal l|esion score of 022 and were

considered normal. /.iaaz, c>rrri:r-sped:trc average

m croscopic lesion scores in the ileum were

significantly (p<-0,02) higher in the controls (2.47)
length @Hﬂaf&%h YAGEL) Q@ﬁd& <m1@§dn€9 ?3@ ssdﬁ@%&ﬂe@ ﬂ?lhkywnﬁaﬁ {8 89

ot al ﬁ]CfOSCOpIC eSIO score (p, <=0.

om) ngPm ﬁ‘? F(E g agmdkdl”lmﬁ‘h LHIY h% Pou%s?t £ gltq Lgﬂ\*}%%) }éd\é\ia}n avepage gross
CC|nated [ The contr ol p had non1na||y h|,
“’teSf“lﬂjF“‘%%tr‘i"'ffﬁ‘tg? @Eﬁp‘i’"@* ejceupgered §g‘<9ﬁis and percent IH C
positive animals than. 1.0 the vaccinate group in the
caecutta and colon (p' 0.05). Significantly (p<0.05)
nmore control pigs were PCR positive 2 weeks after

LawsorghghdcdRgevéday Bhjostdan fehien vaoeaisnat ehgritum wRirgSsigmficantly

the control group (8/ 19) shed nomnally nore L.

(p<0.02 m;hw@tr 8f hl/_nf@stham thested ﬂ}\&@ﬁﬂ%@‘iﬁ*ﬂ@tﬁ‘# 4&[1@&&&1]1» the
19) on the last day oftl the study (day 4

total vtz@{?s?o;qwlesm PelGe \(‘QSO Ma%nﬁgﬂeﬁneﬁ?ﬁg &H‘fﬁ% g@%we g;oa {p g 0.0001)

erence 1 n ave gl gal ns or av

. cldn l. S be
was ﬂgléﬁavﬁalﬂsﬁ%fdaﬁwe Pt RS OBRIRR UV Cagy A b eprol sroup
gross. and m croscopic,  intestinal |esiaon devel opnent)

had nora@ﬁ%hgy_ihgq REAT REYOKORBIC rl]t@w @ EPEP 280 sevcert 184t positeg| ammals than
ileitis is efficacious, against a virulent challenge

the vacothan sack witbe eradnt sdetler fraiC.ant Sigodigamboative,) maZe control
ais.srarricxwnatve piglets at 1 day of age.

pigs waNO PERLEWRDRI T &veslpedich ichall crgt Q@8NI T thiopentab88ate group. Pigs in
potentially present in the colostrumand mlk during

the conlr Hleu\%{fﬁ M ‘ﬁ‘)gahe@ leﬁ’x%a@l'\ dnhdiel. ‘nmfﬁ{ 818 s HandoRi8 V€M accinated
vacti ne ef fi cacy agai nst virulent 1:. intrace//rr/aris

aroup (b@% {)é@‘gg“’r%gbg%g shﬂx t(@ Y 4”Sﬁgug¥)i) Thu% WS I% Ci)z{:%un% {p=0.03)

difference in average daily weight gains or average clinical scores between groups 1 and 2
during the studv. Altogether, the prumary efficacy parameters {(gross and microscopic
intestingl lesion development) demonstrated that a single oral dose of Fnterisol™ Heitis is

efficacions against a virulent challenge when administered {o maternal antibody negative,

Lenvsonia-naive piglets at 1 day of age Non-Lenwsomia specific lactogenic properties

potentially present in the colostrum and milk during the suckling period did not uterfere or

prevent vaceine efficacy against virulent L. inracelfularis challenge exposure in thas study.

‘od
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Table , 1Rates of |I. i n-rtracellularis faecal

sheddi ng. Days Davy 28 Day 3 5 Day 42 Goup *Goup ID
W@2400/122492CR positive PCR positive PCR positiRE/US0C /089646

positive 1 Vaccinates 01°'19a 011 9" ; /19;t Challen;

ye 2 1/191' 0/19 S/tgr' 8/191, ~control s 3 "'Strict

Controls 1/9 0/9 0/9 0/9 Like letters indicate no

significant difference (p<0.05) as Strict controls

were not statistically analyzed. One pig was renov= ed

Table 1, @%f@s%@? hmgi 398@41&9@?&@&1 ReQiifeal th urn-elated to |:

irrnradel Tu/:riis ReferenceSl MOist et al, (1993)
------------------------ tnfect+ Oﬂ""'af’rd +me- m---t"y""----6-1-*"""4-286---"4-292-"---------2----""Kn1--t"t"-e-l"""e-t----------"-""-

al. (199) Axa i Vet¥Res 59: 722- 726. %ﬂ R

2004) Ain J Vet Res 65: 5532865 1. o Ed‘ NBuch arldfy 42

(

Group B||kérm#(‘¥2664) Vet Pfeé! 155: 532 5. Marsteller et al,
(2003). Swine Health Prod 1PGRposiBee BCRgwskeeetPG positive
(2004) Vet 11-1icPCB peuive97-206 15 Exanple 4 [FAT for
detection and quantification of anti-L rrr tc c

i ~| | avdctinates anti bodpes 0/19° 0719 3198
Challenge

2 119° 0/19° s/19° 8/19°
Controls

3 PStrict Controls 19 079 /0 049

ab

Like letters indicate no significant difference (p=<0.03)
® Strict controls were not statistically analyzed.
¥ One pig was removed from each group due to poor health unrelated to L. imdracellularis
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i35 Example 4

IFAT for detection and guantification of gnti-L. infracellularis antibodies

Material and Methods:
Prior to study initiation, 16 healthy, pregnant and L. fmracellvlaris negative sows were

20 randomly allocated into 2 groups; 8 hyperimmumized (Group A) and 8 placebo-administered

‘od
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Material and Methods: Prior to study initiation, 16
heal thy, pregnant and |I. infra elluldrr/s negative
weoMs/1wese 20 rarrzlonrl allocated into 2 groREEUB207/069646

rperi.muni zed (G oup A) and 8 pl acebo-adm ni stered

"3 3 WD 2007/ 140244 PCT/ US2007/ 069646 controls (G oup

B). On Days -55, -35 and -].4 prior to farrow ng, each

sow in Goup A was hyperimmunized with cc.m

nmerc.ially available Enterisol”™ Ileitis by direct oral
wntmls‘g{](lﬁgﬁlgg)frbﬁ DAATE Q1S LAk LN, b REHARE] dAén gcg%t?nhgi}’mp A was

thod 1 nvol ved appl ying, the vacCine to

hypers ng}(}) tg:é t%irdc \%B R3 rntnllscgcg Ial?r\g (%{ cﬂ \?\R %r l?:lgﬁig sra(l%ﬁ ﬁlélr’[lg‘ d Ign«g Ii{acb%xtod:ﬁ %llrfgs%h . The
i ved i val ent f pl i sti f
admii Sy Sorl RERHS T8 P N GSBEHHGY TIGHBRERE ReIT T (o the
“1-lyperir nunization of pregnant sows in Goup A was
posteriqy@ofigrmeddhe pradsadit enpy 8 seriaalisec 40 mighripgs el bogontrol group
maternal immunity prior to farrowi ng. Each pregnant
5 {Group Sowegeioup awasiuhalise doienols epastat eonssong of tuairdwaed Ma@sscells
contaani nation, and under the same conditions
suspendet AP 8F AN BediMANtHY (RE AN ni AR8L PENpELASY - s098WR (Ro@AM was
r,ron. were 1.0 Kept in the same pen. Although
perfﬂrm%fd.fiﬁ FSaMBLE (HBEE.RY% fésrglﬁ 2l %.Ihﬁ&gﬁf ln{ngﬂi[d?sagri&otbﬁ\\ﬁ%wing.
uni formconception and™ farrow ng dates, SO di d' not
all farrow on the same day. Instead farrowng . .
Ench pees Fet SR 1o n oA 6t B0y R0 T BY S0neHaRIgon. and
mul ti pl e vaccinati on and chal | e%e dates which could
under g ot @ndiens SPRBCTHRFT. ABNTIREGD. ANBRED PreY. groolips Cre toRe were
~ study, the nean date of farrow 15 during the farrow ng
10 keptin persewd paas est abl i shed as Day 0 of the study. Thus,
pigs were 3 weeks 5 days of age at the tine of
Althouphaeffonatiedn ntddayb? ) sun iPaytiddids tomavdhundoes conception and
heal t hy, weaned piglets were sorted by litter and

farrowi ﬁg%%@ Yow A& gned Rk YntiheaLe Nay 9" BYRE, m‘&%jhﬂ:g occurred
restrictions and conditions were simlar to the

during a {0-day period. To prevent having multiple vaccination and challenge dates which

could lead to excessive variability among pig groups in the study, the mean date of farrow
1S during the farrowing penod was established as Day 0 of the study. Thus, pigs were 3 weeks

& 5 days of age at the time of vaccination (Day 21}

On Day 21, one hundred healthy, weaned piglets were sorted by btter and randomly

assigned to six treatment groups. Housing restrictions and conditions were sinular to the

sow groups mentioned above. Piglets dertved from hyperimmumzed sows (Group A) were
20 randomly assigned to Groups 1 through 3 and were dentified as “hyperimmune-derived”
piglets for the remainder of the study. Piglets derived from coatrol sows {Group B} were

randomiy assigned to Groups 4 through 6 and were identified as “placebo-denived” piglets

tor the remamnder of the study. Groups 1 and 4 (20 pigs/group, respectively) were given a
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sow groups nentioned above. Piglets derived from

hyperi m nuni z. ed sows (G oup A were. 20 randomy
w@e®rgeed t o Goups 1 through 3 and were i dentPET/E82085069646

"hyperi nmune-derived" piglets for the remai nder of

the study. Piglets derived fromcontrol sows (G oup B)

were randonly assigned to Groups 4 through 6 and were

identified as "pl acebo-derived" piglets for the

remai nder of the study=. Goups | and 4 (20

single PO QUburefi &3P A6k 8! WdecVBILE dre@bl &hoBps 2 S%dWQ20 piss/group.
single oA B Deat 53 Bres TRt ngle 2nil. 4 §320 pigs/aroup.

msputlga%ggﬂ!cg&?%éul lg“r(? Iéf(}%tsmlkc)?ﬁeg%ré gﬁp\i/dg%g(;) {L\?{}é??@gtg%i \}E]ﬁﬁ“ﬁ éﬁli% 'f'alr‘f]l%di a).

- equi yval ent _dose of pl acebpo (gr‘]j nfected IcCoy cells + .

bmupsn‘baql% _b)(_w R ORBEP BVER S 40869 pislST GRHUDT c@g%@is which did not

~ designated "strict r egative controls" which did not

recelve pagedivecaplvabeititetngmt pidvetora chalenanexrasel dwng thotstudy. On
chal | enge exposed during this study. On 5 Dav 22,

Day 22afdfier tideveamiani rgiogekdwd wesowsnaesle dhulmmnelyand necropsied for
eut hani . zed and necropsied for eval uations of

evaluatioR 88ttddahal &8O dRYSIAPIRNL piiue to PE, On lay=. 42
of the study, rGoups 1., 2, 4 and 5 received f x 10"

ods |  of et,erol, < viLul.an & Githiur 6 o
o Day 4 ERLAGRE, RiullP U010 YHRNTT U0 SHDHT Rise o
lutragastric vkge. Al pigle re.exam ned dail
neterologpu S ERGate RANF Enipw el BTt VYRR et pdase
. to P; 1.0 diarrhoea, behavior and body condition and
All pighgireergieyaningd deiby e gpysost ghallerpon gamiealopmpiayerelagd to PE;
(1 =clinically n(yrrrmal: 4 = severe illness'). Pigs
diarrhogee hehmepig et body Doyt and 2vaan ¢iveB 3l sofre tdiel &1 dddependent on
cal cul ate an average daily weight gain per pig group.
severityAMer agsicdal hotmahel ghevagailiesAIRid\wdrewedi ghatlabicDhad B 42 and

to analyze the effects of treatnent in relation to

63 of tROLIBY 1 GRMR RELLOLERAGS Wil I8in PEISWRLE. Average daily
initially weighed to Oobtai'n a ‘basel i he average | grdup

iaht WM FRUES W@ LBGELM NI, 81 VACELNSQ B RSER%: in relation t
weight pﬁé}gpﬁ%%{; t}? /-\\? ([!8 gt’rdg&lfg%{’dvv{el(g %:?z*\ }p%n%e tr}%i Lg\l,’eb. Lg.utﬁtlv.—,@gn%% L clation to
normal zi*éﬁth g)g%é%naa:plég ﬂbggﬁggﬁg vv!é% i%kt%i’y \;I;?I;]g 1efdl t(r} % tah}e 4 bébs\% average

group weight prior to receiving a vaccing or placebo treatiment. All groups were found to be
unifornt 1o size (variation of <0 0.63 kg/pig). The first key ADWG evaluation period among
groups occurred from Day 21 {vaccination) 1o Day 42 (challenge exposure) to measure the
immediate effects of vaccination or placebo tnoculation. The second evaluation period was
fromy Day 42 to 63 (necropsy) to measure the effects of challenge exposure with a virulent
pure culture L. intracetlularis.

On Day 63 of the study, all pigs were humanely euthanized and necropsied for evaluations

of intestinal lesion development due to PE.

‘ol
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Muater :fg/r cwnﬁ{}d) &b i§£|§i{}f3

groups occurred fromDay 21 (vaccination) to Day 42
(chal I enge exposure) to neasure the imrediate effects
w@Roowasihat i on or placebo inocul ati on. The seRCRUS2007/069646

eval uation period was fromDay 4-2 to 63 (necropsy)
to neasure the effects of challenge exposure with a
virulent 20 pure culture 1;. zratrrc El/a /crr r
On :lay 63 of the study, all pigs were humanely
eut hani zed and necropsi ed for evaluations of

Resultd Ntestinal |esion devel opnent due to F. 35 WO
2007/140244 PCT/ US2007/ 069646 Results -lrrte:rrrctl

c eiec tioti L mswiica irttrcce//ttlc

lg, G IgA and IgM anti bodi es were
ecte |nt e ser ostrumof sows in up
Lenwsonp Wp@’?fffw ﬁu?ﬁt%d',s‘»fdm ﬁ@d fie PAPRERSHE dﬁ@?ﬁféa‘ the séra and

Sixty three ercent (5/8 sows) of Goup A sows were

colostrge pli Rvwhtt Gody gcﬁb‘f neppwndozedd diiing dwsermobang pgod. Sixty three
anti bodies while 0 % (Q'8) of the sows in Goup B

percent((6Bngavel ot Werbep posihtd wereadenfrarantbody<gpsitlve foaddiidiaonenia 1gG
serum N G anti bodi es were detected in piglets derived

antibodfes QRIS ®YROA) SOWR RRsYn Eo0T RLAOW WY pddide MiakiGwing. In
weeks of age (Day 218), see Fig 1. Anti -.1 m) Sonia

: ted;.in A0
i 351 0 oI A R TSSO o
from fagghggg(ihg%ég gg\%/egﬁggti%gt atl gseer mtehlehgtg l! %ﬁ’ tggﬁa .%f 3.4lgA and
ane:1t01324and1 (1 ' M range 1 t

1gM \\qe @tcctg@mthe,mk@; @lﬁﬁ)i‘é}lﬁ)ﬂpd\ HOES zﬁa\()ea aﬁyﬂ Ht Bets b"f.tfpunwlv
1gL1l or 1gG anti-lris>so0),aa antibodies in their

Average etigguy womckntrngns 1t hiesca <i>ameurp@‘r<ﬁwp AOmvpiverei Inl 60w, range =
G oup B was positive for IgA at a titre of t 1 b. 15

1 to L:eky, T 1#RA rader-oll estlizan shidel €oparksen! af 1:4). Sows in Group B
unvacci nated, control pigs in Goup 2 (pigs derived

did not hE QML SOMe & 2HP 1A or I8G anti-Lawsomia antibodies in their colostrum during

this time period. One pig in sow Group B was positive for IgA ata titre of 1:16.

Marerscd profection

The comparison of unvaccinated, control pigs o Group 2 (pigs derived from sow Group A)
to Group § (pigs from sow Group B} was conducted to evaluate the potential of maternal
protection against virulent L. infracellularis exposure derived from sows hyperimmunized
with vaceine (Group A sows).

Average gross and microscopic fesion scores among all groups are sumimarized in Table 1.
Pigs in Group 5 (77%) had a higher percentage of Lawsonia-specific lesions in the ileum

and colon than Group 2 pigs {(27.5%). Group 2 pigs had significantly (p<0.05) lower



1

to Goup (pigs fromsow Goup [3) was conducted to

evaluate the potential of maternal protection against
wareahensd .. inttcrcellulcrris exposure deri veRCT/DB2907/069646
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Average welght galn comparisons among all test groups are summarized in Table 2.

Average initial weights were uniform among Groups 2 and 5§ on Day 21 {vaccination) with
pigs weighing 6.35 and 6.10 kg/pig respectively. No significart difference in ADWG was
found among Groups 2 (0.40 ke/pig) and 5 (041 kg/pg) from Day 21 (vaccination) to Day
42 {challenge}. However, significantly (p<C.05) higher ADWG was evident in Group 2 pigs
{0.46 kgfpig) than Group 5 pigs (0.40 kg/pig) during the 21-day evaluation period from Dayv

21 {challenge) to Day 63 (study termination) of the study.
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(vaccination) to Day 42 (challenge). However,

significantly (p<0.0S) higher ADW3 was evident in
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Average HEHS GPOUPCTPSCOPIQICHON SCRpHons p gEOmadr s PP Miizearn pble 1

p<0, 05) | ower average gross |esion scores (il ewn)

Pigs in &ndumBieT . fhalbhy 2 Higwe peavamage! hiscrosegpicdic(ledodOp the ileum
| esion scores (ileumand colon) conpared to G oup 2

and colah thayGaRpof (1Nt Wyup K pigdBid biQRifichkMBr 08I0 |00er average
significant differences anong average gross and

gross 170RT LECORAGN BN mRERESS 1 Rer | 1881208 3 Y& dpt Y (1HET 1ddfbn scores
pi gs receiving a vaccination (Goups | and 43. No

(ileum ?Yg{e (E»ng ér%ﬁc{g:%wé&%&\g};@%%}? g’,eelrf]ri[)a:}ﬂ(ge : {tﬁé rs{uldg-'.l G4 ra'd!ﬂ.’iign,i tﬂutt,l'\gun no
significant differences among average gross and microscopic lesion scores or lesion severity
in pigs receiving a vaccingtion (Groups 1 and 4).

No detectable shedding of 1. intracelbdoris in the faeces by PCR was evident in either
group {1 or 2) on Days 21 {vaccination} to 33 of the study, see Fig. 3. Group 1 pigs were
initially faecal PCR positive on Day 42 (challenge} and remained positive until Day 63
{study termination) with 11% to 16% of the pigs shedding L. infracellularis during this time
period. Pigs in Group 2 were inttially faccal PCR positive on Day 49 and remained positive
untit Day 63 {stady termination) with 5% to 25% of the pigs shedding L. infracellularis
during this time period. Pigs in Group 4 were not PCR positive for Lawsonia DNA until

Day 42 (challenge) and remained positive until Day 63 (study termination} with decreasing
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(challenge) to Day 63 (study termination). No significant differences i ADWG among

Groups 1 and 2 were noted from Day 21 to Day 63 in this study.
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Significant differences (p<0.05) in ADWG were evi dent
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test UFAT) using fixed whole I.crs.rw sorr/a antigen

on 9 -well polystyrene trticrotitre plates and
, FI TC- |1 abel ed anti bodi es directed agai nst porcine 1gG
Sequm kpples brethedioddoBpachTinev BRA pigesterarksteddl tlicepresence of 1gG

slightly by using f° I1TC | abel ed anti bodi es directed
antibodagakmsett poncindulagisdy thadnMnoThdsscenadifiibedy prsod€dan @ising

was used to detect these antibodies, M addition to

fixed whble GodoRieaalheB QY §6-tuel S %ﬁﬁ@%&%u@%@émxm porc-h@eled
concentration of differ ent 1. nr, <son/ a-speci f
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cate™in rans erre
oat.e

slightly nlé\nw&@ﬁgb%bégd Bl i 30 Al e eal 3R d5a g This

to incubate .{or 30 mnutes at -"'7C and were then
modifiedgypediure wargsed torniotrs theag agtchhwzhédqlgw Bt 14(@ Anpgeh sow’s
G conj ugated anti body (Kirkegaard and 15 Perry _
colostrurabofoat oddtersininge. Yhepr evikgughtyondi lofit ediffer@00 Law@BE-specific
was added to the plates and then, incubation and

immund@sthilingt €Rs culRkeuh epgatitded Theld ki deplohteacPBSpadi ki ferred
anti-1. awsonia antibody was detected using IN

{100u}/ {R}H Q5 GRBYsetsP8F G ALaRASILLN¥E S ARE ATBAMhES Ghove. The
val’ues for each

moculated plates were allowed to Incubate for 30 minutes at 37°C and were then washed 3

times with PBS. An anti-swing IgM or igA FITC-conjugated antibody (Kiskegaard and

Perry Laboratories, 1n¢.) previously diluted 1:200 in PBS was added to the plates and then,

mcubation and wash steps were repeated. The titre of each specific anti-Lawsonia antibody

was detected using UV microscopy. Percent IFAT positives and mean titre values for each

immunoglobulin were calculated for group comparisons to determine the frequency and the

tevel of 1gG, IzM, and IgA colostrum antibodies present among sows.
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PCT/ US2007/ 069646 CLAWS: | A nethod of vaccinatin, a
young animal against L. rzirscrrcllrr/crris infections
or vaccinating an animal having r ti-L/ rac //i lecrr
CLAIMS:antibodies or is exposed to anti-L. ratracelliikrr
.~ antibodies conprising the step of adm nistering to
said anira .a.l are effective dose of L. intr
ace//ul61rris ati en. 2°) The nethod accordin; to
_ clah |, wherein said anlqa is vaccingted at. da l1to
1) f‘xd%ﬁ} %} %’:fx aCGPING3 YPUPRSN R BEHIS e (‘.’fl”ﬁﬁ‘ﬁg” s é‘?tg‘rqﬁ%‘“ OF ¥Recinating
2, wherein said aninmal is vaccinated at day 1 to day 6
arofnimglehaving ammibe & mstchigdlcie aghaklivg of & cngsedrie auf-L crﬂawwﬁe"u?uf is
i to 3, wherein said animal is vaccinated at day 15 1
5 amibo@cotoagesindihe The dfetihddsiateordisiRiganinalam dfeetiof dose of L.
claims Ito 4. wherein said animal has or is exposed to
infro@@hestAdligemnt i - L. irrftcrcellar/crris antibody
titre of at |east 1:4 per mM serumor fluid. 20 6) The
nmet hod according to any one of clains Ito 4, wherein
said aninal has or is exposed to a detectable anti
r/.s. an

2) Tl}ﬁ mgtézpé IV 5[ g u(? aalzum f, wl?ergi)é shid amm%f;s & igt,t:lnﬁ?%tﬁ‘t %la t(P gary 9 of

age.
10
3y The method according to claims 1 or 2, wherein said animal is vaccinated at day 1 to day 6
of age.
4)  The method according to any one of claims 1 10 3, wherein said animal is vaccinated at day
1S 1 or2 of age.

5} The method according fo any one of claims 1 to 4, wherein said animal has or is exposed to

a detectable anti-L. infraceltularis antibody titre of at least 1:4 per mi serum or fluid.

20 6) The method according to any one of claims 1 to 4, wherein said amumal has or is exposed to

a detectable anti-L.infracellularis antibody ttre of at least 1:64 per ml serum or fluid.
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41 WD 2007/ 140244 PCT/ US2007/ 069646 7) The net hod
according to any one of clains 1. to 6, wherein said

WO 2007/140284 crcel I rrlcrri.s anti e is sel ect ed PCDEBI0AT069646

grou consisting of live nodified L. iniraceihd aris
bacteria, killed .L. intrcace lulatl's bacteria, one
or nore sub-runts of L .intiveellu/ca ,ia bacteri a,
and conbi nati coax s thereof. ¢ 8 The nethod
accordi ngtco any one of claims 1 to 6, wherein said L.

Th z'n uﬂi(}& cl&l,olt &%Q EJ én\«%rﬁqg dimo1 't§ 6. i héé“@l nQQQi' L. Sedr (@plh.lfm iy antigen is

intrt ac eria. 9) The method according

S eu{t@ fmna gge’egt QP ulhbshg% 8 E{ %ﬁ%%d%éil ITHDgin a:;tl%jlg% ok ‘f&%“bg%td i.
.1 o of said live nodifjed intr cel lul cal s
e baFEIATHE R SRR o fhg"ffc& eé{ﬁ{w givacigfia. and
claims 1. to Vi=i, wherein the aninmals are birds,
confliisimes thegidt aaarmeal s such as catty:, pigs, horses,
aand primates. 15 11) The r ethod according to clam
10. wherein the animals are pigs. 12) The use of an
1.. intracellularis antigen for the preparation of a

ThedarailordiaL & Jﬁﬁ oA CLANAt Il 90 6 Of h@e QLI 3k BB ariy anti gen is
agai nst L. /rftrc celli Inmis infections or an ani mal

meéﬂﬂg@?‘thzfm&m{ s M&e‘?ﬁ' luldtis antibodies or is
expose

:acel hikaris anti bodi es,
wherei n said 20 aanlnals are vaccinated with an
effective dose of said L. intac c=ellulaui,s antigen.
13) The use according to claim12, wherein said
T]yhzmhtﬁpg aggosdipga sl agvhgr u@él}« 10Ltn§ ci@g@algs @)qmmaséeétd with a dose of
WO 2007/ 140244 PCT/ US2007/ 069646
about 3.0 TCIDs to about 6.0 TCHDy, of said live modified L. infracellularis bacteria.

The method according to any one of claims 1 to 9, wherein the animals are birds, fishes,

and mammals such as cattle, pigs, horses, and primates,

The method according to claun 10, wherein the animals are pigs.

The use of an L. rfracellidaris antigen for the preparation of a medicament for the
vaccination of a voung anunal against L. intracellnlariy infections or an anunal having anti~
Lontracellularis anttbodies or is exposed to anti-L.infracellularis sntibodies, wherein said

animals are vaccinated with an effective dose of said L. imtracellularis antigen.

The use according to claum 12, wherein said animals are vaccinated at dav 1 to day 9 of
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14)

16)

17}

18)

19}

203

14) The use according to clainms 12 or 13, wherein said
animal s are vaccinated at day 1 to clay 6 of age. 5

w@:2®y/14e4 use according to any one of clains 12)T/US2004069646

wherein said animals are vaccinated at day 1 or 2 of
age. 16) The use according to any one of clains 122 to
15, wherein said aninmal s have or are exposed to a
detectable anti-L./rrtracel/rdaris antibody titre; of
at least .1:4 per and serumor fluid.. 1.0 17) The use
according to any one of clains 1 2 to 16, wherein said
ani mal s have or are exposed to a det ect abl e
Thaf?_l!:l\é‘ 41LL{/ %llrﬁ'g \}(glg 1%1"!%{ E“‘ dr [ { I\A?} Uaﬁ,rl]l'a LA %xm?a ey vaeumttcd ﬁaisiv 1 to day 6
accordlng to any one of clainms 12 to 1 ?, mhereln sad
of28. /rrtrc rc /lrric ri<s anti gent is 15 sel ect ed
fromthe group consisting of live nodified L
nitaceliulcr |.s bacteria, killed L
inircwellgtlcrri.s bacteria, one or nore sub-u nits of
The use/avasrging/td vy ofid ofsclbastiend 14, wianedn seidmbimat bengccinated at
t hereof 19) The use according to any one of clains 12
ddyor 381 ofgrei n said Linticnce//ulcari.s antigen is 20
I'ive nodified L. infirmee//ulcrri: bacteria. 0) The
use according to claim19, wherein said young ani nal
i's adninistered with a dose of about i.O TCl 1?t o

about 6. Q.
TR arRR G EpRt St 42 o S S0 37 dgimes have orsre exposed
PCT/ US2007/ 069646 2 ) The use acc rdic)g try any one
togfdeggciibigantpl frgrapelinlypies paihpdy Aitg A }ng “hpd migierug or Huid.
fishes, and manmmls such as cattle, pigs, horses, and
prinates. 5 22) The use according to claim 21, mherein
said animals are pigs. 44

The use according to any one of claims 12 to 16, wherein said animals have or are exposed

to a detectable anti-L.fntraceflularis antibody titre of at teast 1:64 per ml seram or fluid,

The use according to any one of claims 12 to 17, wherein said L. intracellularis antigen is

selected from the group consisting of live modified L. intracellularis bactena, killed

L. intracelhdaris bacteria, one or more suab-umts of L inracellidaris bactenia, and

combinations thereof

The use according to any one of claims 12 10 18, wherein said L.imracellularis antigen is

live modified L. iniracellufaris bacteria

The use according to claim 19, wherein satd voung ammal is administered with a dose of

ahout 3.0 TCIDs, to about 6.0 TCID<g of said tive modified L. iniracellufariy bactenia.
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21) The use according to any one of claims 12 to 20, wherein said animals are birds, fishes, and

mammals such as cattle, pigs, horses, and primates.

22) Theuse according to claim 21, wherein said animals are pigs.
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