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intracellularis. In particular, the invention rel ates
to a nmethod of diagnosing Lawsonia intracellularis
infection and a diagnostic test kit using Lawsonia
intracel lularis-spec\f\c anti bodi es. The invention
also relates to the use of the nethod or test kit for
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causati ve agent of porcine proliferative enteropathy
("PPE"), affects virtually all animls, including
humans, rabbits, ferrets, hanmsters, fox, horses, and

ot FELDROFTEHE IRVENTYONSE as ostriches and enus. L.
intracellularis is a particul arlkg ?reat cause of
LY
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Subsequently, the causative bacteria have been
identified as a novel taxonom c genus and speci es,

VeBABKBROUND eFeTHEINVENTfON! eal symbiont (1S
intracellularis. C. Gebhart et al., Int'l. J. of

Sylstietirce!Blarise theotaupativa/agentdd, padoineRrolaciss &ntaropsthy (“PPE”),
e hy 0 teria _h bee Lven
USRI oL PR A W oot o,
Mi@r$eas, aedfotladr. gnitals' ds diversefasysttichaiscaridearhes.i 0 B@scellularis is a
Val ... 4 No. 4 82Q-825 ((1995). These_three nanes | )
neRPEiG %&aHC#%Fﬁéﬁlﬁiﬁa&ésw G R HE T U Hongas n the United
orgaessm as further identified and described herein.L
intracellularis is an obligate, intracellul ar
bact eri um whi ch cannot be cul tured by

A consistent feature of PPE is the occurrence of intracytoplasmic, non-membrane
bound curved bacilli within enterocytes in affected portions of intestine. The
bacteria associated with PPE have been referred to as “Campylobacter-like
organisms.” 8. McOrist et al., Vet. Pathol., Vol. 26, 260-264 (1989).
Subsequently, the causative bacteria have been identified as a novel taxonomic
genus and species, vernacularly referred to as lleal symbiont (IS) intracellularis.
C. Gebhart et al,, Int'l. J. of Systemic Bacteriology, Vol. 43, No. 3, 533-538 (1993).
More recently, these novel bacteria have been given the taxonomic name
Lawsonia (L.) intracellularis. S. McOrist et al., Intl. J. of Systemic Bacteriology,
Vol. 45, No. 4, 820-825 (1995). These three names have been used
interchangeably to refer to the same organism as further identified and described

herein.



nor mal bacteriol ogi cal nmethods on conventi onal

cell-free nedia and has been thought to require
wa@eaoaoka epi thelial cells for growmh. S. MO PGI/ER1005/006781

al., Infection and Inmmunity, Vol. 6 1, No. 19,

4286-4292 (1993) and G Lawson et al., J. of Cinical

M crobiology, Vol. 3 1, No. 5, 3136- 1 142 (1993)

di scuss cultivation of L. intracCellularis usi ng | EC- 18

rat intestinal epithelial cell nonolayers in

co r fI ks. In addition, H.
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[acel lularis can be cultivate
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mfrfraée/M;§J§n@@C58%?,&%{!@{?@ eﬁ%@e{@@gﬁ&lﬁyem in conventional

first” be inocu
cotrﬁ@uresqu yret flaskat rlacelditiohaH strb@qm@bt@ eﬁdaﬁmmrtynf/srﬂsg No. 9,

o2, ) WABRE LA BRI D7 it oo msstinal cel

ndnommlayetrecendoGPICEGB iHeAT éo'i’&% g n
epithelial cells, HE]Q&Z A Sﬁgﬁééergiﬁgrda &k l,monolayers in

caPOVRgiaL Esus, %@o@%ﬁ §ATCC 1696) mouse
(non specified) cells, BGW (Biowhittaker
#71-176) - buf fal o green nonkey kidney cells, and sw ne
i AP fartiquiar, dpilntragellukerisetars beTodtiyated Eb“er ﬁ(btl@edst KA&wn in the art,

ggréfgra;&{l)g é&'ggrc??mgp{r\%:gﬁ%ec’d 8 tégg 13 K. 3 e7014 atbndsBe5 823, For

meyamele, reulthiee fCeHsmnmiy arstrﬂjmir@ﬁaratedTerﬂwoémrﬁoculum comprising L.
i nto conventi onal

15 Pﬁﬂ%lgg)fﬁléfés %JIAE eérgksq gggéﬁrgegq h>e calls uigh the hagietiae Mumerous cell
aboes carxbe(lﬁsederhl;Sra&tmrrfgb%trn@&%‘t%no%cﬁﬁl r\% [oigd oﬁmﬂ%ﬁﬁo IEC-18

@%Té%ﬁéyﬁ{)%k or roller bottle mxe

G JRbltestingl paithalial @@Ilsaﬂrng@dAEiCKbQB)%’rhman epidermoid
c cl en source,

ngilg??gfdy%gérlﬂ &?5 é}rﬂ{i% or G{E’hi eANRUEPesederels, BGMK
afBjowhrttakém#?SdUG);@ufféI@C cah rﬁle@é%ﬁﬁrdﬂéylc"éﬁé O%% sWk intestinal

referre S ortified
20 Ioepr{hehum ceqE Ll'ﬁe preferred culture cells are HEp-2, McCoys or IEC-18 cells.

If culture cells are used, prior to being inoculated, the cells may be in the form of a
monolayer. To form a morolayer, the cells may be seed into conventional flasks.
Each flask is generally seeded with between about 1x10° cells to about 10x10°
25 cells per 25, 75, 150, 850 cm? flask or roller bottle mixed with growth media. The
growth media may be any media for cel cultivation which includes a nitrogen
source, necessary growth factors for the chosen culture cells, and a carbon
source, such as glucose or lactose. The preferred media is DMEM fortified with

Ham's F 12 with 1-5% fetal bovine serum, although other commercially available
30 media may be used with good resuits.
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intracellularis is enhanced by maintaining the culture
cells in a constant state of growth. Therefore, the
culture cell nonol ayer should bge. at about 20 percent
to about 50 percent confluency at the tinme of

i nocul ation. Preferably, the cells should be at about

3 - o) nt . confluency . at the .tine

o Rse et AR Lk, £ InBRGAT " oasieY 55’ el Belhind the culure
c coeflb :irea cpnstaht ﬁgtwbﬂ areith. Therefgd|the cDI"uiJr@fcde‘HQn@r%g@;gar should be
i ngcyl ated, may be grown_jn suspension, as described. _
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type system e.qg., aroller bottle system and then

t rd s éﬂ?@é inogultignomost prefesakiyat ghowirdl perserymonsiiemy.

The inoculummay be a culture of L intracellularis

obt ai ne_d frominfected swine or other aninmals. The
i fdiennativelyathebeslisn piiot Esbeinglindwnilatgs nade bergrpaned sbypension, as

S I : f,,.of the il.eum of S or .

o LR 1. TRFASR pf ieclipare iBrabmar U6 gBnnuency in the
i ridres bf Bahowapgdnaheadtidretltyseeidtons &gl aciofst b&itle system, and
c%t ure sﬁho%ﬂ d iES ?_evere | esions wth gross
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the bacteria, sanples should preferably be stored at

-7Q0C as qui ckly as possible after necropsy.' An
arPEBNRAYEN eRYnpE 8eultuienefrladetracalialaris dbtaines fretrainfected swine or

sgg{ér%ﬁin\/é}g.conyci n, Anphotericin B or nmenbers of the
am nogl ycosi de group of antibiotics, including

Gentami cin and Neonycin, to name a few, is preferably

a to . the inoculumto ress contam nating

AbE ard S e e Pt hsT PG Raleanre i & gamioa the mucosa

Vibftdfigie Hidiem iof @cawin@or dtieer RifrBalGHicCtEcewWR PRE. When preparing an
enate, inoculation of the culture

i nt eé.t [ Eﬁl hormg ! _

cBfeding oB©ssa teorieah Sggtiangr pelastedetorimuives skalghshow severe

t feicnk twitr0grees thiBrerifgentoguthangd b tf@“ﬁa@%cﬁqﬁtﬁ}eaof the bacteria

and/ or inocul ated culture cells are then T ncubated '

upRiBples phatlid gereferably be stored at -70°C as quickly as possible after
necropsy. An antibiotic to which L. intracellularis is resistant such as Vancomycin,
Amphotericin B or members of the aminoglycoside group of antibiotics, including
Gentamicin and Neomycin, to name a few, is preferably added to the inoculum to
suppress contaminating bacteria while permitting L. intracellularis growth.
Whether the inoculum is a pure culture or an intestinal homogenate, inoculation of
the culture cells can be performed by various techniques known in the art, given

the teachings herein.

The bacteria and/or inoculated culture cells are then incubated under a reduced
dissolved O, concentration. At dissolved oxygen concentrations greater than 10%
L. inz‘race//u/aris' growth is less than optimal with cessation of growth eventually
occurring at oxygen oncentrations outside this range. Preferably, the bacteria



di ssol ved O2 concentration. At dissolved oxygen
concentrations greater than 10% L. intracellularis

wQ@e@wieois | ess than optinmal with cessation of PQr/BRLN5/006781

eventual |y occurring at oxygen concentrations outside
this range. Preferably, the bacteriaand/or inocul ated
culture cells are incubated i ng dissol ved oxygen
concentration in the range of about 0% to about 10%
More preferably, the bacteria and/or cells are

i ncupat ed in. _an conc [ 0
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and about 83.2% H2. Inoculated cells nmay be
i ncubated in a dual gas incubator or other gas

gﬂ@@ 1% oM & I&eﬁsogFea p&aﬁﬁﬁ*@ﬁéd %%\z\ﬁ%@ er?’ébfﬂ@erhtratlon in the

di oxI de c ncen I ONsS a alloms
ceﬂahgetfmnh)abeutsm%de@bdut P8%. i Nitrolgan inoay, bd hieed man‘@@e of some or

rise a ne fqr i ntai,ping,the inocul at.ed
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concentrations. The incubation tenperature should be

in the range of from 300C to about 45C and is nore

prlgé&ﬁ 13R14Ycdig rﬁ5&ﬁbé @fﬂﬁ%afgd hroaua ind@SatbP oPBHeF 8as chambers

st preferably, the tenperature is about
Thehink cceséaing theey orqnes mydfqgenc exyogsmend reagben d|o><|de concentrations

gf(%zrrecr \nﬁér{’%g@? ttﬁéa%'ehg tgvbaé E@?Ae%dteg M}%em%bé’f’éjr{.nqr% chamber

should comprise a means for maintaining the inoculated cells in suspension, and a
gas monitor and supply source to supply and maintain the proper gas
concentrations. The incubation temperature should be in the range of from 30°C
to about 45°C and is more preferably in the range of from about 36°C to about
38°C. Most preferably, the temperature is about 37°C. The necessary equipment
for cultivation and attenuation is readily available to those or ordinary skill in the art
given the teachings herein. One example of equipment suitable for carrying out
the resent invention is a dual gas incubator, e.g., model 480 (Lab-Line, Melrose
Park, IL) in conjunction with spinner flasks to maintain the cells in suspension.
The presently preferred equipment comprises a fermentor, bioreactor, stir plate or
rotary shaker containing media and capable of maintaining the culture cells in
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Park, IL) in conjunction with spinner flasks to

mai ntain the cells in suspension. The presently

preferred equi pnent conprises-fm-fernmentor, bioreactor

stir plate or rotary shaker containing nedia and

capabl e of maintaining the culture cells insuspension

V, [ [
cthepRERH N SPATIR ad B PRESARELAAE CRTERTMGH cf Dindmeans of
nmethaticalgagitation) \ead CBntirenvebly mntthmgrmmvade\m levels in the

U S RS2 A AR T Bl SRSl remencrs

nahmb@kéﬁdf&stfbﬁhig’mpbﬁ ed cells in a suspended state
during incubation, maxi mumgrowmh of the cells, and

hence L |ntracellular|s is achieved by increasing

eﬁg}néi’ﬁ?éml'nﬁquﬂ% ‘?rﬁJchla‘iecF’Hé%%eatQuﬁfe‘ﬁ%ﬂ S @uﬁﬁ@ incubation,

roper xture of hydrogen, oxygen and carbon
dmaxmam giowtio udt thee cadls) §ﬂdaheb@e algl irdrasallalaes, is achieved by

Pﬁc{%@m@?@adhﬁnﬁ%?&%ﬂ%l?or o Nosrd ?6 %ed@Hﬁ ﬁg ‘E)P@d@ mixture

i nc Xanp t ure
r & H\)&:fro@m’d td»%)en rmmbmaben G:lu:b)dldﬂ‘ eé’ hemmtbeegsellsmrEbe regitated and

bi or eact st ens, nd spi nne fla The. c

SEAERNos i1 SUSHRIELRY duraTiey Bhe RS inay I gyt Mecing, for
t&arsak! Tultirea fiagia)nelief baglesi taémBramedakurgss biobags, WAVE™
i ncubator or simlar apparatus. The term"s

f blgegactorasystpyey fed SPMNedARS o Tfheasﬁﬂsomaatﬁ%%ept in suspension
camr@ RRIULMRE B efﬁ@h@é‘cﬁ\gatr%aggﬂse% aogaaﬁéﬂ AESIOTNSMAI®T dual gas

to agltat the culture and keep the cells
ciontiztoredr sitvdae pppamatususPentsimon spianeefizeil’i e H§ed hakgin, means a

L‘!gﬁ%?‘%f’:tﬂ d rgq%hkfi%%gﬁp{gﬂcém%@éj gtsnfj%ﬂes hgro%‘éllersorr Sﬁ'lcel? means fo

e ce ace nas
f dgiske trant@iuné agd geeptte cadidicantaitbd h’mecmairesuspenazodu aI
gas i ncubator while spinning the flask. Preferably,
the inoculated cells are scraped or trypsinized and

PABSAEREEIV,Nthe hbeulsiidnestie dreaskubatbl uintiRthedeelRChiaet etbnfluency
by a variety of nethods known in the art such as usin

aarcIthers deysels @6° rkacrching AesRiwIErsflastneqnteiRigoc groven 4Pgdia and
I Enoduger LnEQalt §&s SPEMAES: WhlS Kspinning the flask. Preferably, the

inoculated cells are scraped or trypsinized and passaged into the spinner flask.
This can be achieved by a variety of methods known in the art such as using a cell
scraper to detach the cells. Once the cells are introduced into the spinner flask,
the paddle of the spinner flask is typically rotated in the range of from about 30 to
about 60 rpm on a magnetic stir plate in order to maintain the infected cells in

suspension.

A portion of the cultivated L. intracellularis is then passaged to fresh culture to
increase the production of L. intracellularis bacteria. The term “passaging” or
variations thereof herein means the process of transferring a portion of the
cultivated L. intracellularis to fresh culture cells in order to infect the fresh cells with



the paddl e of the spinner flask is typically rotated
in the range of fromabout 30 to about 60 rpmon a

wor@a®iive stir plate in order to nmaintain the Porf/2R1088006781
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cells in suspension. A portion of the cultivated L.
intracellularis is then passaged to fresh culture to

i ncrease the production of L igtracellularis bacteri a.
The term "passagi ng" or variations thereof herein
means t he process of transferring a portion of the

WeorBi OB Reet B alMebdfi Prtth SHivEn e not ve

Th@eﬁ mfented bsasn mtrasem@ft hPraferablyTeadts celd b vhited average no
have infected py L intracellularis.

Prefe F%*%@@Wagergegﬁeo the average no nore than
approxi mately one day old. The passage of L.

intracellularis in suspension cultures may be

atlepptsagecef byintrasrilpiarty ia sspension ctityres roay §ermecomplished by
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cul tur as a hi
ninedie culbfre beedls er if ab\erionghalr celaepias, agjngtatrmmb:elnami tﬂimtmta/ml for

04%‘?@%t \;7,%1[ 'ﬁ}){%n ?éOl{}SﬁOQ rr?%;: lﬁprglﬁllttlg ngéjf?pgnﬁet tNe %dd B‘&%Jeten about

i nfrectosd (hblagte toovalunry dfl aslres aohatHY nﬁeété@&l@ask &b|§ new flask
This is preferabl done when 50-100% of the cel

i pANdRipieg. fresh P@U@er e Belpepivt Aeng avhes é@éop%r ef:#&jce”s are

pxﬁﬁe“e?egi Ngr kSwdd Bl@r 568,y o 08B §}eeﬂ1f@é’teapbé§§alg‘}gg fshSreferably
culture 1:2 into a new flask and scal i ng-up the vol

bccaamliplied tysppliting dhe iculteet her indase newelfipsk ws\dssemlﬂg up the

q&d?@tﬁe é’c?dl ?re@ﬁt L&guirh %ﬁ’rper‘ Badli " I ﬁtl%é?gﬁhaacﬁﬁert&eps are not
e pas age Fonol ayer ur es,

aretjuiréd,tie dirscif dointraetrio tiye pmdagefofmamyar uukburee] asinahd prior art.

subsequent infection by L. intracellularis, as

determ ned by indirect fluorescent antibody (IFA)

sAfeémnisnfficiehC! oWtrofaky REituR0 HeAs a@rhd? Q%B@G’entatnfectlon by L.
| east a portion of the cultivated L. intracellularis

batee/uiarSs ash SeterarNR thyd Indjrgst Hme%a@mhgarg@eey néfyAb staining,
PREIDAS @%Whéﬁ@%@&l‘d&@é h‘f&h&@céteféa%t f ‘bﬁhfo'ﬂeof ‘thec cultivated L.

suspensi on by various tech ni ques known to those
drtiperitdarisieadterianist then dyarvestgds efhe harvesdionistess mearks performed

Pﬂyeggﬁa‘cl"g{n%’g tid Batteria from the suspension by various techniques known to
those of ordinary skill in the art, given the teachings herein. Preferably, the L.
intracellularis bacteria is harvested by centrifuging the contents of all or a portion
of the suspension to pellet the culture cells, resuspending the resulting cell pellets,
and lysing the infected cells. Typically, at least a portion of the contents is
centrifuged at about 3000xg for about 20 minutes in order to pellet the cells and
bacteria. The pellet may then be resuspended in, for example, a sucrose-
phosphate-glutamate (SPG) solution and passed approximately 20 times through
a 25 gauge needle in order to lyse the cells. If further purification is desired, the
samples can be centrifuged at about 145xg for about five minutes to remove
cellular nuclei and debris. The supernatant may then be centrifuged at about
3000xg for about twenty minutes and the resulting pellet resuspended in an



intracellularis bacteria is harvested by centrifuging
the contents of all or a portion of the suspension to
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cell pellets, and lysing the infected cells.

Typically, at least a portion of the contents is
centrifuged at about 3000xg fqr; about 20 m nutes in
order to pellet the cells and bacteria. The pellet nay
then be resuspended in, for exanple, a

sucr osepho hat e- gl ut e (.SP ol.ution a

R IE SRers0 st s SRG Guih TR 80U GBNEA BrapgTe harvested
Orﬂia%fertaosuﬁaiﬁe tige lyophlisatidr, ffddzidierorPdd bk Ct iritulmt) or growth
desired, the sanples can be centrifuged at about 14

f JnedipdiaPrepgie Wﬁrﬁ%‘?tég beeteria mpre suiablg ferPassapeo tg,ﬁr@sg cells).
debris. The supernatant may then be centrifuged at

about 3000xg for about twenty mnutes and the

r e5ulpréviguye| rhentioresiy seftectiesl growtmarh pt.oftiaseduldiis Uentlarge-scale

et oRETel Ba s bt Bl R o7 1P RISLERRRD crowing.  Using

f reepéigon Wultufss gseatly fe’(mmtbﬁméepmg o Wells nadively( yrowing and
prepare harvest edNBacterl a nore suitable for Eassagi ngn
t PHMES CLUNHAYS CHliULs: E¥PARGN, AN BFRSHP: YFiB87 JEMEntor and
grtSEM@er?Ebéut' mid 8%ChibsbiEd ©, RlexhRigRY SRS e%mégcgrb@fh of up to
i s enhanced by keeping the tissue cells actively
gridiibagierigdning suspension cultures greatly facilitates
keeping the cells actively grow ng and permts
conti nuous cul ture expansion and scale -up. Using a
f afVhemtusingaMtGoyswere lEGHSUtelB, tib i3 Wafersbtd ve ddd? gelstin, agarose,
X alnedaove nahl e F OW h of . . ,
ad@ilgs;c?naﬂqy Shfe-O ﬁ aggﬁ/%‘&%fé“% § @“%‘gh gfg%? POFPYS ficrocarriers
pr, H@/ercfml@l Ealbsratutidsgeoghh rutahy adlese witotHeagewth medla However,
acr | am de or silica beads, such as Cultisphere-G
$ Gflle poe sffsrede W@Wﬁ@@é&?@ﬁéﬁ% ereerdingoigdhe methods used
Uth%pém_ along with the growth nedia. However, HEp-2
cells and others do not require mcrocarriers
according to the nmethods used herein. For culture
0,
A &E%ﬁﬁ@%‘ﬁ @%r%@ﬁ%i)lutr%éstggi \?f‘ﬁ?e gﬁ&ﬁrgé prid é‘rgﬁlgaﬁ){ to 50% of
f tles bulttrdiis rerhovexk khg réplaedvaitts freE!mmeajm bt weekly intervals. For cell

cultures with microcarriers or beads, preferably 25% to 50% of the culture is
removed and replaced with fresh media 1-2 times weekly. For scale-up purposes,
an additional 25% to 50% of media, or media with microcarriers, may be added to

the culture.

Depending upon the rate at which the culture cells become infected, passage to
fresh cells generally occurs between about every 2 to about 7 days. Assuming
that the culture cells become at least 70% infected within 2 to 7 days, preferably
passage occurs between about every 5 to 7 days.

Diagnosis of L. infracellularis antigen is carried out today by using direct immuno-
fluorescence and PCR. Diagnosis of antibodies specific to L. intracellularis is
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to 50% of the culture is renoved and replaced wth
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an additional 25%to 50% of nmedia, or nmedia with

m crocarriers, may be added to the culture. Depending
upon the rate at which the cul tye cells becone

i nfected, passage to fresh cells generally occurs

bet ween about every 2 to about 7 days. Assum ng that

the t I Iefoly: | east 70% infected wthin _
2 e el o DR e fiSkednce! Dk dnelitaiare taborious
evany tBna corbudiyg andiasg nosswstaple for [drdd 58 bRl

antigen is carried out today by using direct inmmino
fluorescence and PCR Diagnosis of antibodies specific

t o Bffettie diaghdsié af PRE 5824816 BdeAHindd iR i

[ no-fl uorescence. These net ﬁodsn arga?bggﬁ? ;ﬁgﬂué;%%ged fo culture
Sti e CEHSIIYPNBRGRER ar &S rivtresuli valhe resentainyentiral development of
S CHRRMOBES todt fH6kMRg di R E $q, been

hi n%r ed by t.he&t_i r?el_ ﬂéﬁﬁ]gﬁat%&@ﬂ% u?%aat@ﬁz#oégngai?ﬁ%%nce of L.
ga&éi@ce&f/af?:sg@ E‘r]lt_E@leEalo_fsarﬂrELeT)rt%ent fr'tb_fW%Wih@ngnd other animais

e ool s pronoting rapid an

ac%ur%?gsgs:[gayps {‘Sg@q‘?%ésg?l sence of L intracellularis

i n biological sanples taken from sw ne and ot her

aniyal s susceptible to PPE is now possible. Therefore,
1o ¢'p IRGTglnR; e Peﬁhﬁ!&?bﬁ{ QR YRderinghibeppresent invaniart isoto provide
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iSirrtp?omcomiedﬁ)dsﬁ@ﬁdw@ﬁ’oéi@BFBQ%r&%rm@gg#EEﬁ L.

intracellularis disease. BRIEF S
I NVENTI ON The present invention relates to the field

of BRIEFFBUMMARYORAYE (NPEGTIGHY! ar to Lawsoni a

intracellularis. I'n particular, the invention relates
t oTke meeseod inferdioagretatta do ltasvsiend af iantralckdditl ard Sn particular to

i nf ' . i agnostic test kit using Lawsoni a
i n‘ta?%%de”?’éF dﬁg‘?‘fe@-"gﬂﬁ’égﬂf‘i RaRBE odfiednveniien; raies &n a method of
al dagnasirgt dsutsontehéntrssliofarit NigfeBBbROEN P a LG8 né‘é’tiERfe%,@ kit using

di,agnosi.ng,La nia intracellularis infections.
OBA l%fqa@yy? S-gaealficrangbodies. The invention also relates to the use of

the method or test kit for diagnosing Lawsonia intracellularis infections.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1: Results of Blocking ELISA according to the invention

Fig. 2: Results of 301 field sera compared in IFA and ELISA

Fig. 3: Resulits of lleitis blocking ELISA - cross-sectional screenings in 3 farms
Fig. 4: Results of lleitis ELISA- 22 German farms

Fig. 5: Correlation of ELISA results with clinical symptoms.

DETAILED DESCRIPTION OF THE INVENTION

Definitions of terms used in the description:

Before the embodiments of the present invention it must be noted that as used
herein and in the appended claims, the singular forms "a", "an", and "the" include
plural reference unless the context clearly dictates othe rwise. Thus, for example,



Fig. 1: Results of Bl ocking ELISA according to the
invention Fig. 2: Results of 301 field sera conpared

w0 noobBrand ELI SA Fig. 3: Results of Ileitis bPOIEPINGS/006781
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ELI SA - cross-sectional screenings in 3 farnms Fig. 4:
Results of Ileitis ELISA- 22 German farnms Fig. 5:
Correlation of ELISA results wgh clinical synptons.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Defi niti ons of
terms used in the description: Before the enbodi nents

t t ted th t
PP e BN Rl T RS iR i to e
aceu" lﬁra refergdcé &@@neldﬂthk@eceﬂ)lELEfrﬂi ecﬁlﬂ‘f/:ﬁé@tBQﬁeﬂé@l‘ RASwN to those

gﬂlﬁa ﬁ}ﬁ @?ﬁ{ﬁ %/ @%hgi%ig@;é}oqtﬂg% Vc\)ntn%?rwg;gggll gchnlcal and scientific
p'té‘rrn?é Lb¥d Bbrein SRyO S 8h@: mE&HiRES RS CdntnbNG urftdiood By one of

h
a reference to one or nore ce? l's ang eqU|va?en ts
t [psdisary Kilbintheart teowlick ithik limentian tieongst Altlaewghsany methods and

T hdiBrialndiBsisr %?fédslﬁ\% B MR8 ave@%%lbggclﬂﬁ'el al ﬁﬁ;bges usgd in the

scientific terms ereln
c @nanatick yorutedtimes bb thk b;esenmménﬁnrdltharpjefeh*eblmemotibledewces and

O e PP EL eSS e, oot

déeedin idrdiefeats foathddpurpsed dfindddAbiRgagid @%Cﬁfsmg the cell lines,
testing of the present invention, the preferred

mYEHBERS an&é{)ﬁ@@éoloawa JeaeBeiied i tecoubbortinascvhigmightitie used in
PeBhh&Rbh At RRhVERRM. Refishy h?F%n IQ&PBQ%ﬁgf%djsg &hadmission

by reference for the purpose o escri

dithat tbsi ingentioa isenot entiiled, tovantedats, seoiu dlsetdsum)bggvnéu;e of prior
ag/eh ? fted in the publications which mght be used in
connecti'on with the invention. Nothing hereinis to be
construed as an adm ssion that the invention is not

e |tIed a egate sych di scl osure by virtue of

pf | nl;i,eéﬁlp lgsggrq?gﬂtélﬁﬂs MRans dhsntriacellular, curved gram-

i ﬁ‘egaﬁ@ badteria ﬁesﬁﬁ%@ﬁ:ri B&tail By 8¢ ehdpHant ez‘(’a‘ﬂ\{ﬁtq J. of Systemic
gramegati ve bacteria described in detai

CBaRigrbiogy. Yol ,43:nkloy 3, §33603841888hkad @cM@éﬂ@t @yl Intl. J. of

Y%%/gtfaﬁ%\] .@%ter%lo&;g,?’\/%ﬁsﬁ,l%) 4angb%2atPobsf, BLe! of which is
incorporated herein by reference in their entireties; the causative bacteria which
can be obtained from PPE infected swine or other animals throughout the world
given the knowledge in the art and the teachings herein; and variants or mutants
of any of the above bacteria, whether spontaneously or artificially obtained and
DNA, RNA and bacterial proteins specific for L. intracellularis, including proteins
expressed in vectors or after in vivo application, and also fragments or antigenic
derivatives of L. intracellularis. This term also includes adapted isolates and
attenuated isolates as defined below.

As used herein, the term ‘adapted isolate’ means any L. intracellularis isolate that
is prepared according to the cultivation and passaging techniques in cell culture or
any other technique to replicate L. intracellularis for purposes of antigen

preparation.



System c Bacteriology, Vol. 45, No. 4 , 820-825
(1995), each of which is incorporated herein by

WO edoe/0e29d¢® in their entireties; the causati ve PEIERIWH006781
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whi ch can be obtained from PPE infected swi ne or other

ani mal s t hroughout the world given the know edge in

the art and the teachings herekp,- and variants or

nmut ants of any of the above bacteria, whether

spontaneously or artificially obtained and DNA, RNA

and bacterial proteins specific for L intracellularis,

i ncl udi ng proteins expressed in vectors or after in

Vi A® usgPhefah, e, teAndattdriatdd RoRRST Means anyi Lgenirécellularis isolate
derivatives of L. Egﬁrace | ul This term al

bl e oraRenst RFoP G e dhe o PG RS Rl Bhgigues taught

defdrapd i &lcPveARviHAGEN YR Nmaltfnihg! hmadegae propertles when
isolate 1 nmeans any L. intracellularis isolate that

pragrainisterad o adiosganioa.he cul tivation and passagi ng
techniques in cell culture or any other technique to
replicate L intracellularis for purposes of antigen

pra&pased hereirishe serth Hangeiscalet hutiationt etahe @uavedf cultivation of L.

i sol a ntrac | ate .t hat

o Rl SR e abe B A8 a4 1S hBa i< production
t eshaisgaesoft FORbrsheT @bre. t TRBRtieN eagbed hergs, mbahLthe process
nalntalnlng |nnunogen|c propertles when adnlnlstered

t (pfé)rqa,r@gtln%me,ﬁ{pwtmge;yggactmeg]qﬁor rraliferatiomof L. intracellularis.
"l arge-scale cultivation” nmeans a | evel of cultivation

of L. intracellularis greater than approximately 2.0

t dDigclosuietaditlhe dveniiart| udes production on a scal e of

109,d éc% oh @rthgtgb%v &8 Hnida ?de?({}ﬂ lsaécrzﬂggf%d Bt Bescription and the

means e process of pr ono
r epnicotiiciehtscreanadtorizant inlthé eha&m; on of L.
intracellularis. Disclosure of the invention The
solution to the above technical problemis achieved by

t ehedgint bi el sé«ﬁtdnﬁékﬂ:oﬂﬂ@@@bl’@’désaQh@th@@tdﬂdha?gh@sing pre-clinical

the clains. The aimof the present invention is to
pr%v@ltﬂ@aé ereWFfééIe’Bf/aréﬁ H@cﬁ@!ﬂ”nd: UsheIapieni @ulimgiune response to L.

Clihirh &Myl dris! SWall Qfeeéiété'!:t@ﬂ ighdl DA ForOD: b MBEAP EBidefTiology is to

I mrune response to
be provided.

This objective has been achieved according to the present invention within the
scope of the specificafion and claims by means of a method of diagnosing pre-

clinical or clinical L. intracellularis infection.

The invention relates to the detection of antibodies against L. intracellularis and to
the detection of L. intracellularis itself. Such antibodies include any antibody type
known to the skilled person, in particular immunoglobulins of the subtypes IgA,
souble IgA, IgM, 1gG (IgG1, 1gG2a, IgG2b, IgG3), and also IgD, IgE.

To detect antibodies specific for L. intracellularis, according to the invention, the
method is based on the fact that



intracellularis shall be detected and a tool for L.
intracellularis epidemology is to be provided. This

wo@bjoeo1iowye has been achi eved accordi ng to the PCEERIWS/006781
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invention within the scope of the specification and
clainms by nmeans of a nmethod of diagnosing pre clinica
or clinical L. intracellularisqynfection. The
invention relates to the detection of antibodies
against L. intracellularis and to the detection of L.
intracellularis itself. Such antibodi es include any
anti body type known to the skilled person, in

Dadi)tl canrq':ud samprquh@@mlfrmﬁ aQﬁamh%ISUbgpeS | gA, soubl e
| g@ ﬁ%@ Spﬁgl?:‘ Ig ki gé;mgaﬁg ,sgaa ldsﬁ@@p% gfl.orm[racel?ulans antigen is

i ntragfej %@rl s, according to the invention, the

nmet ho ased on the fact thata) a liquid sanple is

t aken themﬁuzktqmiﬁadiﬂz)ommﬂa“eép\éthiai:@ﬁtmlndi ng of such

liquid sanple to L. intracellulas antigen is detected

c) the result obtained is conpared with a control. As

deAs deftheabahowe, L. infracaltgdisudlas ilr&:llﬂiescfrégménﬂsies antigenic derivatives

| T aERACa A R i 5 'bééaeﬁwdgﬂsr@% o

above. Simlarly, accor ding to the invention,
detect L. intracellularis, the nethod accordlg’%to t he
. rviBtiebn areordings & Iteesinventionreichestect Lhagdacei/anw the method

Is taken froma mammal b)
the g]r-')de?ﬁ? @ﬂwe@nv I%Bq%?ézgali?ﬁlsl iquid sanple to L.

|dhe@nﬂéhb®lsdra3@dmthbda|¢tébaﬂ s detected c) the result
obtained is conpared with a control. The liquid sanple
may i nclude any bodily fluid including saliva, sweat,
urai)neaItdu&b@bmsleoseake@rfmmemamtﬁeﬂms or other bodily

f le d tﬁg %Bec.?‘ ic bin 8% o? stugﬁ h%l%esratm;lale to L. intracellularis antibodies is
detected

c) the result obtained is compared with a control.

The liquid sample may include any bodily fluid including saliva, sweat, urine,
blood, secretions, excretions or other bodily fluid samples known to the expert in
the field. In a preferred embodiment, the liquid sample is collected using either a
collection container (for urine or other liquid), a syringe/collection tube (for blood)
or some type of collection swab (for saliva, sweat etc.) Preferably, if the sample in
step a) is blood, serum or plasma is isolated from this blood sample and step b) is
carried out with serum or plasma instead of the liquid sample. Subsequently, step
c) is carried out as above.

In a preferred embodiment, the method is an immune test. An immune test uses
monocional antibodies or polyclonal antisera specific to L. infracellularis. Immune
tests according to the invention include the methods of detection known in the art
such as the ELISA test (enzyme-linked immuno-sorbent assay) or the so-called



the field. In a preferred enbodi nent, the liquid
sanple is collected using either a collection

w@omwbalayee (for urine or other liquid), a PCT/EP2005/006781
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syringe/collection tube (for blood) or sone type of
collection swab (for saliva, sweat etc.) Preferably,

if the sanple in step a) is blged, serumor plasm is
isolated fromthis blood sanple and step b) is carried
out with serumor plasma instead of the |iquid sanple.

or O PYEREL Kbl R, e’ bRod MmMROPAnG redGimuge  tests

I nmmamﬁrﬁsmoa&@y ”R'M))d ofiffusBAbBeY] e@u@lﬁteﬂ@ﬁ?’ C't‘é@tal or rocket
anti ser ecific to L. intracellularis. Imune test

ac'BBRdt b’o &5CPMe gAYt IGhen rETnne ttﬁétSrr@moﬂw gncireot or direct
dehRREAANOKIBNRR: RS @S%ent gssa iﬁjrrhl%’%e 4€&tis the so-called

(enzynme-1inked i mruno-sor
solVgalere i risd shoBL BSAVesisin traimfenbrbrotedure romydedibot slotting). The

Rl A
R LR e 1L PMIRRSS AR, B povpepies soparted by
i muhymﬂrlamr@gehbl%ﬁeafy@res@ b arﬁmﬁ@lﬁjﬁﬁsbsﬂlﬁa"reort Bher suitable
i ndi_rect (g\n rect nﬂunofl uor escent anti body
(RS oot HsE SPmRLEYS £ Gh& HE2U: GRSlieds veisther proteins or

bl kig®s l@BQéWeoﬁfﬁr MegiLehBl oC aghdr
V\épsﬁlge% lbI otting). 'CI)'he baoégag%@@g?ér nqgliéo\;ﬂ/el‘égem plot is then

t riagieeed pitbra ﬁ@“QQde\Mﬁ'yb@ﬂepkﬁe@”ySblp% 40 dloe Ipyotein or polypeptide
pQJrﬁd@PrcMhQHbr%%oHelTr%s%ch%ﬁ%rcﬁsé&{egﬁ ?c8h be. used Ry, the average

nitrocellulose filter r sui e carrier
t %lllgér@rwmﬁo petfaim théénvesitiah idesciiiosd hemhs dfitetdre references in

pr, 0 [ fromt e I

elvg{é F Oph oérkélgel%ls)be%%ﬁq %it@qi%tﬁ;o? QVE-1RB on%ﬁ%%tp@@s and other

widetection aliﬁthcb)dmlare\/lhteﬁdla§fwcw§1 AalihtodRichsls td Rab’lﬁ#nmunoassay and
tej 7o E i de under consideration. These

mﬁp Q oefch @ét vg&@q@%%gbl@pef%@rg@t@fc@@@ The Netherlands

skiddagd B@ssoRtt 4., PRESHdDdsh & 'l&%ﬁ.ﬁ%ﬂcg cﬁ@ Fﬁrtlp/b%ademlc Press,

herein. Literary ref erences in

p&F8BHoc AR Yolnd (W@%bk{vb 2¢h8Pndol. n&t(h%&) diijesent, Weractice and
d@%‘é@@!‘uBf‘EHE}fﬂé’qﬁmﬁJ S555£9 548 d?gl?néﬁ'ﬂeds in Biochemistry and

I ntr ction to Ra noassay a
Té@/ﬁﬁldﬂreglol@g}seﬁlsewelsﬁomrme Publlisml'sars\msﬁrrﬂémrdl&m Netherlands

T@?ﬁtéj@ glc %ﬁg@l%@& ggglﬁlpgﬁrg}@égg Ior mlg:rr(?)%prglngcehsnollongles using
labeled or unlabeled reagents are further immune tests according to the invention.
Such test are widely described, for example by Kozak KR, et al., Identification of
biomarkers for ovarian cancer using strong anion-exchange ProteinChips:
potential use in diagnosis and prognosis..Proc Natl Acad Sci U S A. 2003 Oct
14;100(21):12343-8 (2003), or by Fulton, R.J., et al., Advanced multiplexed
analysis with the FlowMetrix™ system. Clinical Chemistry 43 (9), 1749-1756
(1997).

The invention further relates to a diagnostic test kit for detecting L. intracellularis
infection which contains all the elements required to carry out a method of

diagnosing pre-clinical or clinical L. intracellularis infection as described herein.



O lando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3
(1985); Tijssen, Practice and Theory of Enzyne

wo pomaoeassays: Laboratory Techni ques in Bi ocheP€HEP3005/006781

10

1

(9]

20

25

30

and Mol ecul ar Bi ol ogy, Elsevier Science Publishers,
Amst erdam The Netherlands (1985). Solid and fluid
protein chip technol ogi es or mnijgroarray technol ogies
usi ng | abel ed or unl abel ed reagents are further immne
tests according to the invention. Such test are w dely
descri bed, for exanple by Kozak KR, et al.
Identification of biomarkers for ovarian cancer using

stThmgwantuﬁmfmt@ﬂaélgféspfmbﬁﬁﬁ%lrpﬁ) a féﬁ?ég%@%h@'teét‘%ﬁ Which contains
I(ﬁjgb%éjs and 8 nosis. .Proc Natl Acad Sci
1S 5pe¢B (o4, indaegilasis 2003), or by Fulton, RJ.
et al., Advanced multiplexed analysis with the

Fl owMet r | x(tm system Cdinical Chemstry 43 (9),
170 inysetiqrieher refdtes, inveemticubar, faiatdisgnostt &t &itf characterised in

d'tﬁgﬂﬂéta'nﬁ%@%%agéérglkgrto ﬂweeit ﬂc%"p]tg& ?Lrg' nﬁ% cellulars

i nfection con ns a r}aéqw red to
carry out a nethod of di agnosi ng pre-clinical or
nfection as describ

/B o LOBRE et et e 2 i Ces e bl cheracterised n

t ahat tHe agtiesdiéSat@tdinkitd thdTheehtPdr8infisn@Mrapodi es
specific to L. intracellularis. The invention further

relates, in particular, to a diagnostic test kit,

c W&i@?h@éﬂ@t@g’c klﬂs@f’%ﬁ%{@n %ée" ﬁ%déo%'?po&l"\%ﬁ%r k %grpét%oa g diagnosis

i nvention are polyc i nVent' on
r 8CeRrdng o tb@rlﬂV@rwoar Sane eziqaargnesst (hot Bastxtdustive list) of other

CRAAGHE rfbrsﬁgrférpmﬁ ngsan éﬁ'ggtﬁl %g\z‘%jntllgﬂtmplgd% containers

i nventi on are nono Iona
celtheasi @wefl m‘hﬂas ohenicatifrensates, fedt tebdse st sv‘tlable containers,

di al?nom S CCOE’ tv%g to the invention. Some exanpl e

( ROy Bifia SUPFRIes, dP§mBrangs haChy| asretiracdlisfose filter, washing
pesdgents agd @uﬂér@ce@@;a@%@wtéée kit Qné)h§lsb %ﬁf&ih Phgents which may
i ncl ude cont ai ners such as 96-wel [ at es

nfiglest ibopad pandtbediest é@@ht%ﬁoé@r e&ameie tahxeﬂadnlwcondary antibodies,
ﬁ?@?ﬁcel Iroﬁ?sose Z&ﬁ]%%s eaé‘dc&ﬁﬂ@ﬁét@?é@%@ﬂ%ﬁ?ﬂ’g@;gg)j@? u{f’g gl.i)strates
diregedforriotharssibstencesmhichlase capattlaiohbinelngenitidowlaisc h

may

The L. intracellularis bacteria as disclosed herein or known in the art, or
components derived from such bacteria, can be used as an antigen in an ELISA or
other immunoassay, such as an immunofluorescent antibody test (“IFA”), to detect
antibodies to L. intracellularis in the serum and other body fluids of animals
suspected of being infected with the bacteria. The presently preferred
immunoassay is an IFA as described in the example below. Alternatively, the
bacteria of the instant invention can be used in a Western Blot assay.

The preferred Western Blot protocol is as follows:



detect bound anti bodi es, such as for exanple |abelled
secondary anti bodi es, chronophores, enzynes (e.qg.

weoomwplogated with anti bodi es) and t he substrat eBCT/BR2068606781
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or other substances which are capabl e of binding

anti bodies. The L intracellularis bacteria as

di scl osed herein or known in t4g. art, or conponents
derived from such bacteria, can be used as an antigen
in an ELI SA or other inmunoassay, such as an

ant | BoaPHEFREi Bh, SRHERETH ERrabl of Y2k SR PAGH and ransfer to

ot her hiodyelliosameaforamé.mal s suspected of being

he ba i a. esently preferred
i oBEeRyesbe R R Gk G (BT Tt ne bxanp o
beI @Y. RANvemAddkirR] buffdrR@dRmet QRthaP RS féhemimsas. ant
i nvention can be used in a Wstern Bl ot assay.

pr eféer Pédfe\gasumarin bigpadngbfesand add tsmesirang: lﬂCUleﬁ‘lfor 2 hours
anti ge mteridNGe Pref erably on 12% SDS- PAGE, and
transfgtrI%tBo ni ta:oceﬁ'ul ose nenbrane. 2. Place nenbrane

i n B.oWdashg trués withfweashduffen (s mirBiteRiareaeh masbki ng

o 8 s i, o e, s
for 2 i‘m@tibsloaal driibouy, € Mbkiokingr iRuffeb andasid 8 rérmB@nei tihcubate for

wash bi}’f (5 mnutes for each wash). 6. Dilute a
conj ug HF%HPPmLteFWFFﬁe@ lulars specific antibody,

pr efer alsy Bimes asth Wah el body, in bl ocking buffer
and add to nenbrane. | ncubate for 1 hour at room

t enper Add sebstrate {sW minttefee Wit Atrore handing eecurs.  Add
sub r of m nutes or until strong banding
99t F'ifng v&{hﬁﬁs th PBS. 10.Air dry and store in the

dar kl.O Ahnencamn] stpae i thewked to t he anti body coul d be

for exanple an enzyne, such as a.
The conjugate linked to the antibody could be for example an enzyme, such as a.
horse radish peroxidase (HRP) or alkaline phosphatase (AP). Alternatively, a
chromophore, or any other detectable substance which is can be quantified in the

presence of a substrate, can be used as conjugate.

The most preferred immune test according to the invention is an ELISA. Most
preferably, such ELISA is a sandwich ELISA (= capture ELISA). Such an ELISA is
more specific, as it detects with two antibodies specific to two different epitopes on
the same antigen. In a sandwich ELISA, unlabelled antibodies are coated to the
microtiter plates. The L. infracellularis as antigen is subsequently added. After a
washing step, the bound L. infracellularis antigen is detected with a second,
labeled, L. intracellularis-specific antibody reactive to a different epitope on L.

intracellularis.

An exemplary coating procedure is as follows:



horse radi sh peroxi dase (HRP) or al kaline phosphat ase

(AP). Alternatively, a chronophore, or any other
waledeoinld e subst ance which is can be quanti f i PAT/EP20051¢06781

presence of a substrate, can be used as conjugate. The

nost preferred i mune test according to the invention

is a ELISA. Mst preferably, gsidch ELISA is a sandw ch

ELI SA (= capture ELISA). Such an ELISA is nore

specific, as it detects with two anti bodi es specific

to two different, epitopes on the sane anti . In o

SHirminten azpicgAEcL B bBIRNSA AN TRt -5 o 026 RiglgopFl0% Normal

UG s NS Gl ﬁ\qu@@taﬁé-iné[météd witRt I eIk lritFdcell@aris antigen. The

u

antigen I's subsequently added. After_a washing step, ,

tiatebauedhen idried gl sealed Aad mieegedt 3% Cheligenaiyel thie gntibody

secon b [ ' AariS- -

SS500 el 25 8o PS4 BB RReh A5 ROl copaucied
s An exenplary coating procedure is as follows: The

p| ates are ed with unl abelle ng | S Io P

Mrgﬁ%@&éﬁ%@&%i@ﬁ% oA ﬂﬂ?, 'h{’%ﬁﬁéo'sar? fdibws (use of
ienﬁi%gay@gat\ydtd]htb?_f\soni a intracellular/” antigen. The
pl ates” are then dried and seal ed and stored at 37C.
Al ternatively, the antibody coated plates are stored
andqt b ' i ifd-bSfer Sineapstebeds hours at
A pﬂépgdrd?g'(] '%ﬁ‘?’%"A%Sgggﬁgg%gggtng‘f% to the invention

10 is as46llows (use of antibody coated plates): 1. Add

0.1,m [ L .anti kluted in coating. buffer.
|nc3b;§/¥§§? g}'ﬁ%@‘&@ﬁ'ﬁgbat 40C. 2. \ésh 3 times with

PBS3. AddA0l@5mi2Ef ttbclkafig blfekionepdbufiéleof plateaticubetel 1 &F 2 hours

pl at e. Iﬁgcgbate 1 to 2 hours at 37C. 4 . Wash 3 tines
with Vi#8sSh Guffer. 5. Dilute serumin bl ocki ng buffer

andqadgtaéh 3 tiest with ash busér.wel |'s of plate. Make
serial 1:2 dilutions across the plate. I{lcuq_‘at? for 1
15 houb. &ilugy serum in blocking buffer and ‘add 0.1 ml to the first wells of plate.

Make serial 1:2 dilutions across the plate. Incubate for 1 hour at 37.
6. Wash 3 to 5 times with wash buffer.
7. Dilute a conjugated anti-L.intracellularis specific antibody, preferably a

monaclonal antibody, in blocking buffer and add 0.1 mi to wells of plate and

20 incubate for 1 hour at 37°C.
8. Wash 3 to 5 times with wash buffer.,

9. Add substrate.
10.Measure absorbance of light with a spectrophotometer.

11.Wells in which antigen was not added are used as blanks.
25 12.Positive and negative control swine serum should also be used with each

test.

A preferred ELISA is carried out as follows:



6 . Wash 3 to 5 tines with wash buffer. 7. Dilute a
conjugated anti-L.intracellularis specific antibody,

wee@beral y a nonocl onal anti body, in bl ocki ngp@UEPBN5/006781

and add 0.1 m to wells of plate and i ncubate for 1

hour at 37C. 8. Wash 3 to 5 tines wth wash buffer. 9.

Add substrate. 10. Measure abso_r%_nce of light with a

spectrophotoneter. 11.Wells in I ch antigen was not

added are used as bl anks. 12. Positive and negative
rol sw ne serumshould al so be used with each

f g %‘e Pletes areroaiad mithgiakelledrantibgdyg-gaid T3k ISskERSEHED% Normal
pl AbRS §é®nf9ﬁﬁ8ﬁ%®"é HBLIRE (g\/\ﬁtﬂ ﬂQkk%g?anﬁceglgle}r@ antigen. The
I ma

10% Sucr os Horse Serum i

i nelatrstard th@n driadarrbascalet andstarkt at 38°Gint i gen. The

pl ates are then dried and seal ed and stored at 37C. 1.
Add 90m buffer into all wells. 2 . Add 10 m serum

51 nt o 1seAad 9@l buéfel mto 3ll welissubate plate for 1 hour at

37C A4 h, pl at ti h PBST. 5 . Add HRP
conj 896(%%‘{\4\?@H $erﬁn'\e'ﬁf.°r%eldg&?ﬁlw '8s specific antibody,

prefer ahb%@e@m@%rqnmu@ntg,v@ody di luted in CDS-C+0.5M
NaCl, 100nm /wel 6 . Incubate plate for 1 hour at

37C. 47 Wagh plate éﬁfl@% WitthE&BSHi t h PBST. 8. Add
oS A, R PR B GED SOUME SIRECA! Wieraby o

10 pl at e anordlomantibedyshletsd mm}lbsdtm 8. NJlle 10®sit/well.
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br ef @1 116, 5800 ¢ By G| pygkOCo! according to the

i nvention is
7. Wash plate 3 times with PBST.

8. Add substrate, 100ul/well and incubate at room temperature for 10 minutes.
9. Add 50ul stop/well.
10.Read the plate at 450 nm in a spectrophotometer.

The most preferred sandwich ELISA protocol according to the invention is as

follows:

1. Add 0.1 ml/well mAb diluted in coating buffer. Incubate for 18 hours at 4°C.

2. Wash 3 times with PBS.

3. Add 0.1 ml/well antigen diluted in buffer to each well of plate. Incubate 1 to
2 hours at 37°C.

4. Wash 3 times with wash buffer and/or directly add 0.25 ml of blocking buffer
to each well of plate. Incubate 1 to 2 hours at 37°C.

5. Wash 3 times with wash buffer.

6. Dilute serum in blocking buffer and add 0.1 ml to the first wells of plate.
Make serial 1:2 dilutions across the plate. Incubate for 1 hour at 37.

7. Wash 3 to & times with wash buffer. ‘



follows: 1. Add 0.1 m/well mAb diluted in coating
buffer. I ncubate for 18 hours at 4C. 2. Wash 3 ti nes

worwh/oPB® 3. Add 0.1 m/well antigen dil uted per/Brioh&006781
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to each well of plate. Incubate 1 to 2 hours at 37C.
4. Wash 3 tinmes with wash buffer and/or directly add
0.25 m of blocking buffer to_ggch well of plate.

Incubate 1 to 2 hours at 370C. 5. Wash 3 tines with
wash buffer. 6. Dilute serumin bl ocking buffer and

| at e.
add gl IlEl)J t%ﬁg"ﬁ U%?atéé %hg{ﬁp%%eqlupﬁléﬁ@%g Fo@ngb(pfiyurpgqferably a
37 7. 'Mmm@?ﬁt'@nﬁbbdmiﬂ?ﬁbkﬁl’f@ wamdr éﬂd{écﬁ gaarnﬂd \Hélfs of plate and
- t ellularis speci
;?2{‘ g?iﬁ?@?ﬁi %Pkr?bb‘% B aﬁ’rtl body i npbl ocki ng buffer
and gddyBsH 3mb 5&@1@@%!%@%%%? and incubate for 1
hour at 370C. 9 . to tinmes with wash buffer.

10. AdB-Adshsithsiate. 11 I\/leasure absorbance of light with
a spe¢iviophet H?ér% éﬂ\%ﬂﬁth ﬁ%w r\g?@h(gtntl en was not

added are use %rgat ive
cont 1 3IWeha lnewm@h ammgmomsjnaﬂ sitlcbearg s66d vk biarkach

t est d her i ntracel lularis as
def i F]Pég%at)tove it pegative) %&@@%W'% SHBL FoRHS alsa deﬁW with each
speci fitestfor L. intracellularis. Preferably, such

antibody is an antibody as disclosed bel ow
Sur prisingly, outstanding anti bodi es were generated to

b@\n\#ig@ﬁ‘ dsnuéébehgrleinsﬁ iccr’r‘ﬁféyqula? éshgeﬁr{b\ﬁeﬁ%&%n mgg felates to a

anti bodi es have the follow ng erence nu
: Jeonopipnab antisgty xpecificGoo . mCa//mms Forgfet8bly Ablich antibody is an

a'%'tlBQﬂU £SdREBsSPBSLW.C for

Surprisingly, outstanding antibodies were generated to be used in the ELISA
according to the invention. The antibodies have the following reference numbers:
301:39, 287:6, 268:29, 110:9, 113:2 and 268:18. All antibodies are specific for
antigens of L. infracellularis bacteria. Preferably as capture antibodies in a
sandwich ELISA are 110:9, 113:2 or 287:6, and as conjugated antibodies 268:18,
268:29 or 287:6. Most preferred as capture antibody is antibody 110:9 and as
conjugated antibody is antibody 268:29. Also preferred are antibodies having all of
characteristics of such antibodies mentioned above, which means having nearly
the same binding characteristics of the antibodies mentioned above, and/or which
are directed to the same antigens of Lawsonia intracellularis as compared to the
antibodies mentioned above, and/or are directed to or identifying the same
epitopes as compared to those antibodies mentioned above.

The antibodies according to the invention are produced by hybridoma cells. Said
hybridoma cells according to the invention are deposited at the Centre for Applied
Microbiology and Research (CAMR) and European Collection of Cell Cultures
(ECACC), Salisbury, Wiltshire SP4 0JG, UK, as patent deposit according to the



antigens of L. intracellularis bacteria. Preferably as
capture anti bodies in a sandwi ch ELI SA are 110: 9,
wai®sAa12o9 287: 6, and as conj ugated anti bodi es PEBERBD5/006781
268: 29 or 287:6. Mst preferred as capture antibody is
anti body 110:9 and as conjugated anti body is anti body
268:29. Also preferred are antypodi es having al | of
characteristics of such anti bodi es nmenti oned above,
whi ch neans havi ng nearly the sane binding

KB EHar T PB PLRCROTE Mas SRY L 20dad YERIDOMA CELL

Laywgenhao: |9ntl§ ag@éde@!s@ny Sd@SositePahgsr tECALE ardd. bmel a%092204.
nmenti oned above, /or are directed to or ident

C Y BRIROMY € e bINE 108aRua0e N sRPOREd HORPEECACE Acc. No.
Wbb?@@’p AYBEDOME @EEL qﬂﬂl'Eesz ch%oféj'sﬂgcés%ﬂﬁlgedeposﬂed under
i nventron are produced br| oma cells. Sa

5 hyBGACOMceeNbs 040822Q8. rigYBBID(BMA DEht LOYE 8#68:29 is successfully

depasif.ef @&M&%@%ﬁ@ AEE J\% SRRDE VR BRINA A PPE 287:6 is

Celibedsefull( EfAGBited SbiES EQTA)CC Wdct Slal r ©46582203) GYBRIDOMA CELL

GHNE 50T 3B T8 ahe Sy BoaTechae e Tre?@g@egﬁfﬁﬁ

110:9 is successfully deposited under ECACC Ace. .
04092204. HYBRIDOVA CELL LINE 113:2 is successfully
deposi ted under ECACC Ace. No. 04092201 . HYBRI DOVA
CELL LINE 268:1 8 is successfully deposited under
ECACC Ace. No. 04092202. HYBRI DOVA CELL LINE 268:29 is
successful |y deposited under ECACC Ace. No. 04092206.
HYBRI DOVA CELL LINE 287:6 is successfully deposited
under ECACC Ace. No. 04092203. HYBRI DOVA CELL LI NE 301
:39 is successfully deposited under ECACC Ace. No.
04092205. The present invention is tirther described in
the follow ng exanpl es which are provided for
illustrative purposes only and are not to be construed
as limting. Indeed, other variants of the invention
will be readily apparent to one of ordinary skill in
the art. Al publications and patents cited herein are
i ncorporated by reference in their entireties.



EXAMPLES EXAMPLE 1 1.0 Material anti-Lawsonia
hybri domal celline : 372:13, 113:2, 268:18, 287:6,

wQa1@50129268: 29, 301 :39. Equi prent and mnedi a fPCT/EP2005/006781
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hybri domal cell cultivation. Equi pment and buffers for
purification and HRP conjugati on of nonocl ona

anti bodi es (mAb). Equi pnent anggsol utions for ELISA

Lawsoni a antigen SF 1289 N343 12/20/00 Lawsoni a

positive sera: |ot#052902pi g#26 (experinentally

i nfected), |ot#052902pi g#69 (vacci nate) Lawsoni a

negati ve sera: p 25.8#273 Day 52 6-30-95, 116705 1.1

MetHeo geesEne invedian s | inther dddaebe io che fiallowdnd idsariptss which are

was perfaqrmed according to standard operatjn
oriedtien dar s E&giieopU PRsS: QW a1d e 16 LuPF ignsiued as limiting,
hyiRaato heror]riaptstoTther igRarthi it Hef rdddif epparédteene of ordinary
nonocl onal anti bodi es To secure the hybri domal

cakillinitheeart1s vials of each cell line was prepared and
stored in -1350C. One vial of each hybridomal

cell-line was thawed and the cells were grown in

clll pohidatioes fahd spatents 5l hereinl @G0 indormfratedpley mefiesartce in their
fre?‘nl}e%ggh cell line was purified and conjugated to

ho §e- di sh peroxidase. 1.1.2 Bl ocking ELI SA

EXAMPLES

EXAMPLE 1

1.0 Material

anti-Lawsonia hybridomal celline ; 372:13, 113:2, 268:18, 287:6, 110:9, 268:29,

301:39.

Equipment and media for hybridomal cell cultivation. .

Equipment and buffers for purification and HRP conjugation of monoclonal

antibodies (mAD).

Equipment and solutions for ELISA

Lawsonia antigen SF 1289 N343 12/20/00

Lawsonia positive sera: [ot#052902pig#26 (experimentally infected),
lot#052902pig#69 (vaccinate)

Lawsonia negative sera: p 25.8#273 Day 52 6-30-95,
116705

1.1 Methods
The preparation of the monoclonal antibodies was performed according to
standard operating procedures at Svanova Biotech.

1.1.1 Culturing of hybridomal cells and preparation of HRP conjugated monoclonal

antibodies



The purified and HRP conjugated mAb's were tested for
their ability to be blocked by positive Lawsonia pig

w@era/0124ELI SA.  The ELI SA pl ate was coat ed wi PEIT/EP2005/006781
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Lawsoni a antigen in a dilution of 1/200, 100m /wel
The pig sera was diluted 1/10, 100m /well The HRP
conjugated mAb's were dil uted.amd added, 100m /well.
The results are expressed as Percent inhi bition (Pl)
accordlngtothefollovmngfornulae = 1- ((D

bR P e e edlgs o Vi pfpz%‘%bs%*t 138 pPEpared and

O NeEIr&N &l 1aat@bod| es Al but one of the mAb's were
successf ul Iiy purified and HRP conj ugat ed. They had
?

gdo@'}?r\dalu Bk Egﬁ{g@ma}} cellipg vepsot @yeﬁa@‘ldp@@rcells were grown in

pr o a ity. This mAb was not successfully HRP
con?ﬁlgglt”gneﬂ %@sc was therefore not tested in the

ble0 SROMtELORANI &f Rip2riBitactdrorg eBth SAll lifewwap geirified @and conjugated

(#26, , #69) and two.negative (25.8#273, 116705) sera
gd B%"éa rﬁﬁsﬁﬁgr‘)&'{%égi ments. The experinentally
|nfected sera (#26) inhibited all the six HRP

con ated mAb' s, but in different |evels. The sera
f rlohf BIkiNd BehSéd pig inhibited the mb ' s to a nuch

' FhePurifidd aRb- HRﬁ'&Snj‘&@Qt@H' MBb L8 EreSROMRto  heft abiif Yo be blocked

low inhibition. The résults are presented in the
béy pastine Lawspiig. plgseranmEL@Aum 301:39 110:9 268: 29

287Tﬁe 1!%!?18?1\ %Pa?e JV?as coated with Lawsonia antigen in a dilution of 1/200,
100ul/well
¢ The pig sera was diluted 1/10, 100ul/well
e The HRP conjugated mAb’s were diluted and added, 100ul/well.

The results are expressed as Percent inhibition (Pl) according to the following
formulae:
Pl =1-(OD sample/ OD mAb) x 100.

1.2 Results

1.2.1 Culturing of hybridoma cells and preparation of HRP conjugated monoclonal
antibodies

o All but one of the mAb’s were successfully purified and HRP conjugated. They
had good production capacity.
e mAb 372:13 had poor production capacity. This mAb was not successfully HRP

conjugated and was therefore not tested in the blocking ELISA.

1.2.2 Blocking ELISA

e Two positive (#26, #69) and two negative (25.8#273, 116705) sera were used in
the experiments.



#26 exp + 57 45 78 74 42 72 #69vacc + 18 23 52 43 45
25 25.8#273 7 3 27 20 14 2 1 116705 -7 -9 -24 -13 18

W0 1®6/0184Di scussi on The results of this study PCEEP1095/006781
show that one ore nore of the nonocl onal antibodies
tested are suited for a bl ocking ELI SA test agai nst
Lawsoni a intracel lularis. MAb_268:29, 287:6 and 268: 18
show the cl earest distinction between the positive and
negative sera i.e. are strong candidates in the

S, SR 1 e e e ShROeSY A 1 S HEP conjugated

b- Elsh &5 spibut ah yifterbat 1dveR. deleeséraofiof a arddch@eiE pig thibited the
Lawsonj a intrace]lul aris: After cal cul ation of

sendDeP i 1P\? HHE $58eS xtenty y by using
| ngrLRf Otn%%t dard the
fol | ow ﬁ%‘é@gﬁ%ge conc cée‘gﬁlé}?:a%?w‘é ) 110: 9 gives a

5 clear distinction between positive and negative

dlalrp% nc{"r[S ert%%@t%dm% eezogeﬁ(glﬁggé F\sge?sg:r:a;hovm ng

a sensitivity and specificity of 100% It is
recommended ,that the prototype will be as follows:
mAb 110: 9TH¥ capture mAb, coated in Nunc maxi-sorp

st sbRfn C 8301:39 110:9 268:29 287:6 113:2 268:18

#26 exp

+ 57 45 78 74 42 72
#69vacc

+ 18 23 52 43 45 25
25.8#273

- 7 3 27 20 14 21
116705

- -7 -9 -24 -13 18 -19

10 1.3 Discussion
The results of this study clearly show that one ore more of the monoclonal
antibodies tested are suited for a blocking ELISA test against Lawsonia
intracellularis. MAb 268:29, 287:6 and 268:18 show the clearest distinction
between the positive and negative sera i.e. are strong candidates in the
15 development of the blocking ELISA.

EXAMPLE 2
2.0 Summary
20 Development and establishment of a sandwich b-ELISA prototype for the detection

of antibodies to Lawsonia intracellulatis:



Antigen(Ag): Lawsonia intracellulars culture
(preferably the concentrated material produced in R&

W@R00Bl0)294%6er um sanpl es diluted 1/10 in 0. 5M Nagl'T/BBS05/006781
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Incubation for 1 hour at 37C. HRP conjugated mAb
268: 29 , lyophlized in CDS-C buffer containing 0.5M
NaCl . Incubation for 1 hour atpp37C. Substrate K-Blue
Max, incubation for 10 m nutes at roomtenperature.
Svanova 's stop solution 2.1Material and nethods The

ElLSA was, perforned.accordi ng t.othe fol. |

g RSt o GREGREARY HRalID By ied I fippayrescence test
| IRpaghbldWekhdard tHsIfbiIdRing cadesditrionidedsel ect ed wel | s.
Incubate plate for 1 hour at 37C. A Wash plate 3 tine )
b t GEREEST M 10 SR aced GiRticlion dheuee Rassiee: Bnd egative
Na%l]am;ﬁiggm /well. Incubate plate for 1 hour at 37C

Wash plate 3 tines with PBST. Add substrate,

10ktectidht rmAd 2682 HRP agives @ncleanplistinctior Hedwea) positive and

inutes. Add 50m stop/well Read t I o 450
B e L T
1- OD values or 2- Pl (percent inhibition) values i.e.

100 - sanple OO/ mAb CD x 100. 2.1.1 Test 1 (ELISA
080 Erecopoyreieddhatdhe preieiyps tvil b agdeltadd: wi t h mAb

of oAby Ot 25 eFee (A el s e e e
ser AnfigenlAgF: s uawssta Ukifrad@i@ilaris Oedltuve | (prefieratipathed doocentrated
30 %g%e?’ig?gro%tucéc? Pn%ésrg%%ﬁ)at ure.
e Serum samples diluted 1/10 in 0.5M NaCl/PBST. Incubation for 1 hour at 37C.
e HRP conjugated mAb 268:29 , lyophlized in CDS-C buffer containing 0.5M
NaCl. Incubation for 1 hour at 37C.
¢ Substrate K-Blue Max, incubation for 10 minutes at room temperature.

e Svanova's stop solution

2.1 Material and methods
The ELISA was performed according to the following procedure:

2.1.0 ELISA procedure

e Add 90ul buffer into all wells.

e Add 10 ul serum into selected wells.

¢ Incubate plate for 1 hour-at 37C.

e Wash plate 3 times with PBST

¢ Add HRP conjugate mAb diluted in CDS-C+0.5M NaCl, 100ul /well.

e |ncubate plate for 1 hour at 37C.

e Wash plate 3 times with PBST.

¢ Add substrate, 100ul/well and incubate at room temperature for 10 minutes.

» Add 50l stop/well



Ag # 03061 9 diluted 1/10 in PBST, 100m /well, 3hours
i ncubation in 4C. Strips dried in 37C for 3 hours.

wKepb/0129491C. Sera: | FA pos: #26, #69. |FA neg: P&BEPI003006781
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D1, E1. Dluted 1/10 in 0.5M NaCl/PBST Conj ugat e:

268:18, 113:2, 301 :391 10:9, 287:6, 268:29 HRP

diluted in 0.5M NaCl / PBST. AI capture mAb' s were

tested against all HRP conj ugat?’ed mAb except agai nst

its own. 2.1.2 Test 2 (ELISA 030924) Strips coated

with 110:9, 113:2 and 287:6 accordi ntg to test 1 above.

Fer Read e 9'@&6 atAie) nmdo a speatreriptometerct, b1, E 1.

Diluted 1/10 in 0.5M NaCl/ PBST HRP Conj ugat ea mAb

268: 18, 268:29, 287:6 diluted in 0.5M NaCl/CDS-C ]
(Baresaltsi wecd prasentad 4/ dp@DI Vatiaspordd- RIdppisgat ikibition) values i.e.

ova | duGt . 1.3 Test 3 (ELISA 030925
%/ §a@8%t§@?w%tc%b?1%?%& 113: 2 and 28(7: 6 accordi ng)to
test 1 above. Sera: 24 sera ( 10 IFA pos, 10 |IFA neg
and 4_doub t Dilution: 1/10 in 0.5M
@1/15%%% (55@;@#,3 Qéﬁéiz @@@Sg%@hw diluted in 0. 5M
tips 8oa¥ed*thﬁsﬁAb‘ 16&@' $13.0399889,2831)088:29, 300ng/wel|

100 Str| ps coated with 9accord|ngtot$o
a%look;ng < rsérlpsz withy FRV6péad 1H/¢~/%(n§ﬁaa'690f§¢p§%@&t 19% sucrose/UHP

R R e i R s

dAc_i} #t(E‘B@GH a ddutsi IKCIY PBST Cl 0Qu/AveReshdurs irRuRatian NedE. 1
(ELI SA 030922, 030923 x2) . Capture mAb 110:9, 113:2
and 287:6 with conjugates 268: 18 and 268: 29 and 287:6

SS@[E§ driedhe3rbeob®abusardptiates for the sandw ch
| SA as thesg

Sera: IFA pos: #26, #69. IFA neg: #6, C1, D1, E1. Diluted 1/10 in 0.5M NaCl/PBST
Conjugate: 268:18, 113:2, 301:39110:9, 287:6, 268:29 HRP diluted in 0.5M
NaCl/PBST.

All capture mAb’s were tested against all HRP conjugated mAb except against its

own.

2.1.2 Test 2 (ELISA 030924)

Strips coated with 110:9, 113:2 and 287:6 according to test 1 above.

Sera: IFA pos: #26, #69. IFA neg: #6, C1, D1, E1. Diluted 1/10 in 0.5M NaCI/PBST
HRP Conjugatea mAb 268:18, 268:29, 287:6 diluted in 0.5M NaCl/CDS-C
(standafd buffer for lyophilizing of conjugates as Svanova in production).

2.1.3 Test 3 (ELISA 030925)

Strips coated with 110:9, 113:2 and 287:6 according to test 1 above.

Sera: 24 sera (10 IFA pos, 10 IFA neg and 4 doubtful) were tested.. Dilution: 1/10
in 0.5M NaCl/PBST.

Conjugate: 268:18 HRP diluted in 0.5M NaCl/CDS-C.

2.1.4 Test 4 (ELISA 030930, 031002, 031008)



conbi nati ons showed the best blocking capacity on the
positive sera. Sera no #6 scored positive in nost of

wWo b@ehedts. This was suspected as this sera al BOI/BEIN&E6781
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positive in the previously devel oped b-ELI SA
prototype. 2.2.2 Test 2 (ELISA 030924) This test was
mai nly perforned to assure thapgthe standard buffer
used to lyophilizing of the conjugate could be used.
The results show that bl ocking was achieved with the

pqsi.tive sera, The.best bl qcki s found with

QotiHs F%%teﬁ,&ﬂf%%@:e-%éc%‘%rd%%c’E%Sgg'za\@’."? Test 3 (ELI SA

03093521 THYe pesitNedred GNFA A8g&iveaDifeiond 10 ihe. SNNRIa0EPBST

choice as it gave the clearest differentiation csaet WEﬁn .
with HRP diluted

pd<aniiaaie a#RP: He GaRiLgaied M) EIRP and 228 Pelsgoniugaty

030934 103¥5.c031008) Obtained GD and Pl val ues can
be foun(gl\%%n appendi x 5. Wen plotting the OD val ues

agai nst the I FA results HRP conjugated mAb 268: 29

gi cl earest distinction between positive and
ne%‘gﬁeéle)ﬁ%anpl es wwth a 100 % sensitivity and

SRR fTiest ¥ YELISFDO20522] 83a98Dx Q)i ves a sensitivity and

spegci ficity of 100%hut t rea. bet ween, positiye and.,.
equenti® o (873 aR aid 2eTinch CoroR S febpd Brd 26e:29 anc
valgres sebs268 bEBtHH \West *afgifisiek! 16t theObarwich aNELISA as these
specificity of 100% at cut-off 20.9 while mAb 268: 29

gicPEYINFIoNS ghewadithe besl/blasking saeasiiycen {heoposiisusera. Sera no #6
C Ui 2862, 3. DI [ er, j :

SRl Ry, Esas S (s AT RRGRISAS fis sera also scored
i positive intcgednedy degelopdhbtEdSAqrbolpey can be

concluded: Capture mAb 110:9 is the best choice as it

gives a clear distinction between positive and
neyapiTest 8 @BNISASO3092d) ecti on mAb 268: 29 conj ugat ed

wi.ith HRP is the best choice as it gjves a clear

G (6 BRS LORIe PETEv S RVACHR e Senaewh PHfg used o

S eyuphilizitigt of Medconjugate could be used. The results show that blocking was
achieved with the positive sera. The best blocking was found with detection mAb
268:18 or 268:29.

2.2.3 Test 3 (ELISA 030925)
The capture mAb 110:9 was found to be the best choice as it gave the clearest

differentiation between positive and negative samples.

2.2.4 Test 4 (ELISA 030930, 031002. 031008)

Obtained OD and PI values can be found in appendix 5. When plotting the OD
values against the IFA results HRP conjugated mAb 268:29 gives the clearest
distinction between positivel and negative samples with a 100 % sensitivity and
specificity. mAb 268:18 also gives a sensitivity and specificity of 100% but the area
between positive and negative samples:is slight. When plotting the Pl values mAb
268:18 gives a sensitivity of 95.7 and specificity of 100% at cut-off 20.9 while mAb
268:29 gives both a sensitivity and specificity of 100% at cut-off28.6



specificity of 100% It is recommended that the
prototype will be as follows: mAb 110:9 as capture

WOorgs/0cx93d ed in Nunc maxi-sorp strips C8 Ag: PACHVBIING/66781
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intracellularis culture (preferably the concentrated

mat eri al produced in R& at Bl) Serum sanples diluted

1/10 in 0.5M NaCl/PBST. | ncubabgan for 1 hour at 37C

HRP conj ugated mAb 268: 29 , |yophlized in CDS-C buffer
containing 0.5M NaCl. Incubation for 1 hour at 37C.

Substrate K-Blue Max, incubation for 10 m nutes at
roomtenperature. Svanova 's stop solution EXAMPLE 3

3. A.3DisoassfoThe performed accel erated stability

studi es indicate that the Lawsgnia intracellularis

o AR e dnbay and cDeRhRaatlaa e i ogburescenc test
| eEalthenQIoneRg canbe cbatluéé® a- Lawsonia HRP conjugate

268: 29 has a stabllltK of 6 to 12 nonths in a

| yoghaptuge Ao 19:93s 2he rest dowice @sl it gbresea clear alistinatiore between
t he N EREY 1 onents of a future Lawsoni a

i nt r%&gg%lﬁntgrnse(&%w%%ar&?{ggacceI erated stability tests

hae DetebitorpaAo268d9 dOmugatetd aite NHRPOIshthet Bsdtashoic as it gives a
storcEd at, 37(€,fo 4 weeks and is thereafter tested in , .

t he H4ArSASHRCIOBNBEMEEHNPAFINYE ANdohpefivRt SK@pyithta gensifivity and
weelkspesiialy) bf 100%.n 37C indicates a shelf-1ife of about

12 nonths.” This report describes accelerated stability

studi es perfornmed on the antigen captured ELISA plate

aﬂPisQQcérHﬁughﬁé’d gpe[?jtﬁ’egﬁrto?ot%ﬁea%/illl\@é E{@k@aggg ng‘t hods

Accel erated stability on tes (

mAb 110:9 as capture mAb, coated in Nunc maxi-sorp strips C-8-

Ag: Lawsonia intracellularis culture (preferably the concentrated material

produced in R&D at BI)

e Serum samples diluted 1/10 in 0.5M NaCl/PBST. Incubation for 1 hour at 37C.

* HRP conjugated mAb 268:29 , Iyophlized in CDS-C buffer containing 0.5M
NaCl. Incubation for 1 hour at 37C.

o Substrate K-Blue Max, incubation for 10 minutes at room temperature.

¢ Svanova's stop solution

EXAMPLE 3

3.1 Summary

The performed accelerated stability studies indicate that the Lawsonia
intracellularis antigen captured ELISA plate has a stability of at least one year and
that the a- Lawsonia HRP conjugate 268:29 has a stability of 6 to 12 months in a

lyophilized form.

3.2 Introduction



Pl ates were coated with Lawsonia mAb 110: 9 bl ocked
with 10% Sucrose /10% Normal Horse serumin ddHaO and

w0 pebsoed with Lawsoni a antigen. Pl ates were PCT/EP20851606781
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seal ed and put in +370C. Plates were taken fom +37C
weeks 1, 2, 3 and 4 and stored in a refrigerator.
Plates were also stored in +4Gdor the whole
test-period as a reference. Positive sera #26, #69 and
#06 and negative C2, D1 and E2 were used to check the

forma ce of the ,sa SA. HRP

BT 05 BB R ST AT P B (D BT e pawsonia
|Yrﬁi%bllulél%j EgBjAUgAt fodelrhisd Qt&ﬂ;mngTt’ésts Hrﬁé?t@ohse ygatorded. The
mAb 268:29 | ot #030120 was dil

000 in,. -C .
b@pmpnanfsfﬁeb% sied i sigreasal Bk 45 oo WRARS %EH?%S%aﬁer tested in
Els&g il 8o %)orgejﬂ{ qntﬁ@ﬁ@ﬂ?&ﬁéﬁt e fat |4@WWbbﬁ§gtablhty in 37C

bott e€s were s , 3 and 4 weeks.
Bindidates ashelf-difesof ahooit 428 naantd. Thiheepdrf descedlbés Beralgrated stability

54 Y UL, s EAROE B 2E  ve we

wasnjugsated that a dilution of 1/1000 of the conjugated
anti body ("conjugate dilution") gave too high QD
values in the test. The conjugated antibody was

t et phaedrRid dhd AleBfodsn the plate to obtain a correct
signal for the test. 3.4. Results Accel erated

stabelerated stabiitaoe pletes JEWISA031024D val ues were seen
i‘fp‘i Es ‘Wé?g %a@%‘ﬁ%ﬁtﬁe@aa&#b ﬁ&ﬁwAPWé“gUSIoEkéamﬁthﬂ@%fsmose 110%

In + erences were seen
chqn-eI Horasesrum mcﬂdeQ/ﬂmhlriCUbkhedgNlﬁt Laweorpa amat;@resPlates were

ng, .si n| fi S t h

" Rl T Bl S PTG BB WRR e 7 s 1, 2.3
Aigng 4' apdjstigratiendi FeftigeratoroPlaléd 80ee: asoustored2t 40 \edthe whole
a decrease from0.547 to

test-period as a reference.
Positive sera #26, #69 and #06 and negative C2, D1 and E2 were used to check
the performance of the sandwich ELISA.

HRP conjugated mAb 268:29 lot #030120 was used.

Accelerated stability on lyophilized conjugate (ELISA 031027)

“ HRP conjugated mAb 268:29 lot #030120 was diluted 1/1000 in CDS-C buffer

dispensed into glass bottles and lyophilized according to standard procedures.
Four lyophilized bottles were stored at +37C for 1, 2, 3 and 4 weeks. Bottles were
also stored at 4C. The different bottles were tested in the sandwich ELISA.

As positive serum #26 was used and negative serum 030926 were used.

It was found that a dilution of 1/1000 of the conjugated antibody (“conjugate
dilution”) gave too high OD values in the test. The conjugated antibody was

therefore titrated in the plate to obtain a correct signal for the test.

3.4. Results
Accelerated stability on plates



0.398 after 4 weeks and serum 030926 dropped from
1,654 to 0.99 after the 4 week period. 3.5. Discussion

wab@epediior ned accel erated stability studi es i|PCi/ER1085/006781
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that the Lawsonia intraceliularis ELISA plate has a
stability of at |east one year. The anti-Lawsonia HRP
conj ugated 268:29 anti body shoped a 40% decrease in CD
val ue agai nst the negative sera and after 4 weeks.
This mght indicate sone instability of the conjugate.

ivois Bigp RO RS UG A ek 628 ERRF RifigdapTatue fom
Whhé Btrips I&pt lin +4bChNB i @iffteenRcanee dnt@ihér comBaiM-eek 1 to

4 4.1. Summary The verification of the prototype
(;ﬂ-ate bat ch 040107) was performed by testing 50 sera

PEMER tlhgUsiafe W8R8 H) Qghmaaﬁt%%gh@waﬁeenmﬁgk 1 through 4

verification study showed a 100% agreenment with t

pawidtt47€. sera while 2 of the 25 negative sera scored
positive in the verified batch. It was found that

normal horse serum can be used in the CDS-C buffer

I isdoekdlatell stakilite oadyaphilized lconightee case today. It was

foynd,.t hat PBST cont ai ni 0. 042% . PVP showed, sim | ar

r B oMol Al T PSR, STEE 2P abvecion CaPiRg By 0.547 to
4.12394 afteodugédi@nand sefuhe 030028 eirdpped RemsaBEwi t610.99 after the 4
ELI SA prototype a | arger nunber of sera have to be

t e¥eekP5i9da | arge scal e produced plate batch. The
study was performed on plate batch 040107 that was
tested by exam ning 50 serum sanpl es that had
pr&d.idesissidieen used to devel op the prototype. Buffer

R AR SRR SR AL S, Yo e, Lawson
c dmird/iplaob | EE8AI matenhdsha stalility ©f tad IddshdnkawmonTiae anti-Lawsonia
HRP conjugated 268:29 antibody showed a 40% decrease in OD value against the
negative sera and after 4 weeks. This might indicate some instability of the
conjugate. When calculating on the OD values a 40% decrease of a signal at 1.5

means and OD value of 0.9 after 1 year which is still within the acceptance criteria.

EXAMPLE 4

4.1. Summary

The verification of the prototype (plate batch 040107) was performed by testing 50
sera previously used when developing the prototype. The verification study
showed a 100% agreement with the positive sera while 2 of the 25 negative sera
scored positive in the verified batch.

It was found that normal horse serum can be used in the CDS-C buffer instead of

swine sera which is the case today.



negative sera to be used in the CDS-C buffer an
alternative has to be tested. In this study nornal

whersie129¢r um and f oetal bovi ne serum wer e t estkCI/EFves/006781
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majority of the |aboratory work on this ELI SA has been
performed with PBST tablets. It has been seen that the
20x cone. PBST that is includeggin Svanovir kits can
not be used since the test will then not correctly
differentiate between positive and negative sanpl es.

cobiaS SRR R RS GERAR TR D ode” e sheed Hinha Tendls as using

S&WPB)SG’GQbIef@ﬁh&Ld&A%Yn?WPgPO| yvinyl pyrroli done K25)
that was included in the tablets as a stabilizing
factor. Experinments showed that when adding the PVP to
t heo 2k RS dnt he same results as the tablets will be
achieved. 4.3. Materials and nethods Verification of
privPwtey e Ve tisnsaadygel2 FLEIA pertatype edeigee dufnbemof sera have to be
Bi S EL|SA

té’s?%& %ﬁna lé?ﬁg\éﬁgfé ﬂg}ﬁdé@e:c%: g@té B?IICF Tﬁé%&tgc}yy \wgﬁ fned on plate
PBSTch2m0 160G rtkatufid Eastewi by eﬂarﬁﬁhﬁ% RYBenv@rs stkapids that([jad previously

éghl Islﬁﬁﬁddcoqh% at e tch 040308 was used. CDS
bUPFEHSHE thORGT RAMSRYPEEYR%er um Test ELI SA 040203CDS- C
buffer was prepared with; 1- swine serum(as in

TJ4/ 05F 2- with normal horse serumand 3- with _ .
Frig usedan Preservetirg sihenvkerhilizing e BRP conjugate. This

o i 55 1t LS EOICHSE A1 v

#Degalive ©xa IR veey ingtiee@DEAD bREBr 20 dliﬁtnaﬁflﬁém&ovmmsted In
' % PVP

erfes el sbriaiases tnth b Reod e Al HER tna bl

serum has been used to pr epare |yophilized conjugate
a o) occa ,.on 04021 04030 The conjugate was
pﬁ-gﬁzﬂ]@a”t{y R 55 Tor iR Wafk of ik EbloAbias s petiopmrd with PBST

apbldtb 3Pkas beer Rekn phgMRE @dx conc. PBST that is included in Svanovir kits
can not be used since the test will then not correctly differentiate between positive
and negative samples. When comparing the recipes of the tablets and the 20x
conc. PBST it was found that all components were the same except for 0.042%
PVP (Polyvinylpyrrolidone K25) that was included in the tablets as a stabilizing
factor. Experiments showed that when adding the PVP to the 20x PBST the same
results as the tablets will be achieved.

4.3. Materials and methods

Verification of prototype (ELISA 040312) .

50 sera (received from Bioscreen) previously tested in the prototype ELISA was
tested on the large scale plate batch # 040107. PBST 20x conc buffer with 0.042%
PVP was used. Lyophilized conjugate batch 040308 was used.

CDS-C buffer with normal horse serum
Test ELISA 040203



conjugate was tested in parallel. Serum #26, 1-29664,
3-29664, A-27239, B- 27239, pos pool 030926 and neg

WQ@owb/o0R@926 were used. HRP conjugated nmAb 268PCREPIN5/006781
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#03031 8 was used. 20 x cone PBST with 0.042% PVP was
used. PBST with PVP (ELI SA 040301 ) PBST buffer 20x
concentrated was diluted 1/20 nd a fi nal
concentration of 0.042% PVP was added. This buffer was
tested in parallel with PBST tablets (already

cont ai ni ng PVP) and 20x cone PBST buffer .d
TR Pures WaS B RSES Vvl SWnBSETIM. @ if IER ) gyt normal

a 0 t i4.u f
ﬂg sféngbg.gﬁ Endli ﬂSe\Trvll’j%nfogl‘éﬁ l%vil’ﬁ’eg %%%62%%_%5%% were tested as

ACQITJBQ@’;G tBlffEVEB@edﬁdSér Berura tegied wesearis RRE toapdidat &@9664, 3-
M868P5A 292301 49395 1A% BSCAR By fiaRidHAD BEb D80t #030318

SWi né Sser'umwas us
Verdsfusedt 2OR cofic PR Towip6.0A2¢, PEPulasusdtbw t hat al | 25
previously positive sera also scored positive in the
verification batch. Two out of the 25 previously

negat EM@AS@[@ﬁcor ed positive. CDS-C buffer with
norma hor se serunifhe buffer contai ning normal horse

Gs Hasifiea §9rﬁﬁm9 MOEMAt hosse t PRIVBHh AR ttﬁegwiuﬁég to prepare
f&{@gn&@& (fo‘?]gﬂj ftv\foh%c&é/s%ﬂg 050‘%‘41""@20998‘) U %@njugate was

ecrease e nost . when conp ared to

f pespdrgd pmemmeoa @oaj difgation. oﬁmlwkdﬁlﬁﬁkmgd ﬁé&%é’de&shiy prepared
21%%@85?{?;0”1% hied Prgg LliEPIsEORl Y9! Crodded S3.89664, A-27239, B-

orrmance as the c¢alcul a
valrpss, se pes mmeed amel heg pgelr@B0e2s wdrealsedi hilRP Gbnjugated mAb

oo S SR T el 35T WP iR PlRves grec.

of 0.042% PVP gave simlar results as the PBST tablets

while 20x cone PBST dil ut ed
PBST with PVP (ELISA 040301)

PBST buffer 20x concentrated was diluted 1/20 and a final concentration of
0.042% PVP was added. This buffer was tested in parallel with PBST tablets
(already containing PVP) and 20x conc PBST buffer diluted 1/20. The buffers were
used in all steps, i.e. in the sample and conjugate dilution buffer as well as in the
washing buffer.

Serum #26, E1, 1-29664, 3-29664, A-27239, B-27239 and gris 13 were used. HRP
conjugated mAb 268:29 lot #030318 was used. As conjugate buffer CDS-C with

swine serum was used.

4.4. Results

Verification of prototype

The results show that all 25 previously positive sera also scored positive in the
verification batch. Two out of the 25 previously negative sera scored positive.

CDS-C buffer with normal horse serum



1/ 20 without the PVP showed fal se negative results.
4.5. Discussion The verification of the prototype

w@ pioavesat ch 040107) was perfornmed by testi ngpPGDEBB®DH006781
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previ ously used when devel opi ng the prototype. The
verification study showed a 100% agreenent with the

positive sera while 2 of the ngnegative sera scored
positive in the verified batch. The "fal se" negative

results are acceptable as the major inportance of this

test is. to detect positive sanples. It has al so not )
bdd TS GANERS PREMRIATPe $5107B anPWed sHalardesulisoas fheyone with
a@indsiead true. It was found that PBST containing

0.042% PVP showed simlar results as using the PBST
tablets (that contains PVP). The future kits wll

. . tar i
| PEE SRR ol s B i AR el s 04 0
engenecdneared|to di¢ yresfily tonepdcet! onfiatd?hi S dfoplwas noticed in both
el B st CORIRARTE 17l aviepiiod 2 T8 Reformance as the
deakeubyed Pevalaes obrrédpdntied el ddardlEe of obRFicd OB vaIds.

an individual and highly subjective judgnent in

interpretation of results. Recently a sandw ch

bbei wan PVESA wasdevel oped using highly specific

nonocl onal anti bodi es against L intracellularis. The

daha resuwis shevsthab20x cancentratesliSB8 € sohutidn elilatedat/2@ with addition of
a b PV i j L nRr i) Lty ,

o BV iR U CHET s RS R A g e
f 126t withogh thieaPViPeshdaded false legalifeveisalké. are present ed,
denonstrating the suitability and performance of the

new test. 5.2 Material and Methods L intracellularis

agis, gestugeyn on a McCoy cell culture and captured by
a_speci fic nmonoclonal antibody on mcrotiter plates

wABS yeaticalion & tle ProilyPe drlptedbatela 0AQ107) was performed by testing 50

| BirbapRiidilsh IuSed NWRES WeVBIRRIG! S iffcati

t est eg in aﬁfl to 10 diluti oo?fnrg 'mesmo%e. it Wekification study
showed a 100% agreement with the positive sera while 2 of the 25 negative sera
scored positive in the verified batch. The “false” negative results are acceptable as
the major importance of this test is to detect positive samples. It has also not been

proven that the results from the previous testing are indeed true.

It was found that PBST containing 0.042% PVP showed similar results as using
the PBST tablets (that contains PVP). The future kits will therefore contain this
buffer. A stability study of the PBST 20x conc with PVP has to be performed to

ensure the validity of the kits.

EXAMPLE 5

5.1 Introduction and Objectives

Detection of serum antibodies against Lawsonia intracellularis so far is done by
the use of IFA tests (1), These tests rely on an individual and highly subjective
judgment in interpretation of results. Recently a sandwich blocking ELISA was



After 1 h of incubation at 37 0OC plates were washed
with PBS Tween sol ution, horseradi sh-peroxi dase

wo aiwelexd4nonocl onal anti body (different to thePCHPP290F006781
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anti body) was added. The plates were incubated for an
addi ti onal hour at 37 0OC. Unbound anti bodi es were
removed by washing. After incupyation with TMB
substrate for 10 mn at roomtenperature the reaction
was stopped by adding a stop sol ut| on. The OD450 was
read in Hglhotorreter for each

ul t . )
- G teiparuBig HaRY SecT BTl GinDGIER (IO holracellularis
S?E\Hraaté%(%rrf *H% desieéah bk Qﬁéé’éﬂjrécﬂ‘ ahdVéldisb e bnl El'ﬁdbﬁaﬂhve basis,

for anti bodi es a%al nst L intracellularis
uwéu:ht bnrseEes deproddelbilitu repeaAabilityn aaammr@afaﬁve analyses In this

CHRT APPSR T EnEsbian Seihsraung v

westitatdlifg ped pedotrhande of tienewdssld t o denonstrate the
di agnostic value of the ELISA in conparison to the
I FA. 5.3 Results Many negative sera resulted in

Ngaat/hieeial Ahd Bidihsyys val ues. Therefore the | owest
nmeasured val ue was set to O d al | %ither | ues we

¢ L1 BB RRITS PN Piy & MECoYcrel cRipad hoa specific
EHO%’%CM%P&%Ibod?%%tc?otftéroﬁbfé%%é@&séd ﬁJ Get88f ahtollies against L.

sunmari zed gure 2. The ELI SA clearl
drrwzalcelm/was arspb@meeewunegampke@ Gerawere|testeddn BLI 9o 10 dilution.

ktgre 1%%3)of Z?rik%bgﬁoq lt\fﬁ ‘SC? %%ré %!/e?sth'e e\Nl‘fﬂ"P%% ‘I‘We‘éﬁ solution,

Maj Of i the sanp hat score doub
thersb%lmpaopmasél Ixabelled trimeoElthAanﬁhmiy t(gifferemin ﬂohéwe capture

cro ction eeni,ngs in.t s are,.sh in o
b & Moo ThE TeBbneyS dtitBerb LA B A BuS B ibut Bt o7 .
Lunbblifi@catitivabirisi sverd fehtov@df By "Wasting. [Afee upslBAtidmM with TMB
conparison to the I FA test results the ELISA provides

asHhsimes fgeHsminatrgomtempepaiutg tgpeastion MasFiprRrRIERY adding a
f%gg sdidtfon! er%' HDLL RIS heacElrl #AHoRorRteR 16E&ch well. Results were
unanhbi guous t han "R t he | FA test, that gave a |lot of
qoasulatatkds percestinbibitiod wé controls without serum.

301 field sera, tested in a validated IFA test (2) for antibodies against L.
intracellularis, were used to evaluate the new ELISA. In addition cross-sectional
samples (10 samples each from 9 age groups) from two farms with known lleitis
and one farm with suspected lleitis were used to demonstrate the diagnostic value
of the ELISA in comparison to the IFA.

5.3 Results
Many negative sera resulted in negative inhibition values. Therefore the lowest
measured value was set to 0 and all other values were related to this. These data

are declared as “relative ELISA values”.

Results from the 301 field sera are summarized in Figure 2. The ELISA clearly
discriminates between negative (mean relative ELISA value 36) and positive sera



unspecific fluorescence. The serological profiles in
the 3 herds corresponded well to previously published

walai0a/0i29¢m Eur opean herds (3,4). The increase PET/ER108#006781
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val ues between the group of 10 and 16 weeks ol d pigs
in conparison to the I FA test results indicate, that
sera wth relative ELISA val ues, greater 55 can be
judged as positive. This new test could help to

i mprove di agnosi s of IIeltls in routine sanples. The

n [ | k&l rovi.des a tooI for fast
Ao AL 2 ik R P 5L Ve oS csrpatsmdegowun in the
aiF/bhde@pd)smvebmsths ElLReAerences 1. Guedes RMC et al.
P{ C@n J, Vet Res 66:99-1 07. 2, Knittel JP et
eSlilé% om AheRress-selionalescresnipgs. sy the Lfares. are zbown in Figure 3.
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6. 1 Introduction and bjectives Specific diagnosis of
| 5&i pissy&Gof ar is done by the use of IFA tests for
anti body detection ( 1,2) or PCR (3,4), histological

atidcomparieonstoaihei iffg test hexldts (B¢ $L6$Af roviass legﬁ@her sensntlwty In

SR e b 658 ek AL RS b T R, uch o

sm)mmtblgnmllsythahomttamlﬁmibﬁn tHdt Pavera Wrdﬂq%@gtl@{b%"f’é ?e{u‘l’t% due to
sui tabl.e for routine herd screenings on | arge sca

Sspssiic fugrrRsense: Tf&%@om@ab@mﬂwwhe@rherdwqorrgsponded well
ftb%?e@oh@l%%ub%héd“@atésﬁ"’oﬂf E@ro S&ﬁ'ﬁte g:ﬁé)el'ﬁ%eg\crease of ELISA

bl ocki n LI SA serol ogi cal S easl er
Nt eesy l@qstwsﬁn dhaggiowupt é@la@dftﬁr wbeksd okai' pits lim mgmparison to the IFA

i e L
tﬂﬁiepcrwwat est 6.2 Material and Met hods Cross-sectional

tlB/ two Ger n farms_were tested in
%ﬁ@ S cou to lmprove lagnosis of lleitis in routine samples. The

new blocking lleitis ELISA provides a tool for fast and sensitive screening of large
amounts of samples on an objective basis.
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EXAMPLE 6

6.1 Introduction and Objectives

Specific diagnosis of lleitis so far is done by the use of IFA tests for antibody
detection (1,2) or PCR (3,4), histological and immuno-staining methods (2,5,6) for
antigen detection in feces or intestinal tissue samples. All these methods have
specific disadvantages concerning specificity, contamination risk or workload and



Fromgilts, sows and pigs 4, 7, 10, 13, 16, 20 and 24
weeks of age sanples were taken on each farm (10

WG 200p0e949 n each age group). The ELI SA was donBCHEP2005/006781
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described in exanple 5 . 6.3 Results In Figure 4 the

mean rel ative ELI SA values fromall 22 farns are

summari zed. Sera fromgilts apdzsows are highly

reactive in the ELI SA, whereas results fromfl atdeck

piglets of 4 to 10 weeks of age are low. In the

fat val ue i ncrease from 24 eks. .
b TR Bt S e e SERRRR a5 T Bt cs el 17 Sidist diagnostic
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5, .6 and no . clinical enteric problens at the
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coli diarr farm No prior serologica

i rt@ld@amatraﬂeéhgnd@mnshc pérfcua\moaloathmmevadmtl ularis in

the farmw thout clinical synptons. In the farns No.

1, 2, 7, 8, 9, 10, 11, 12, 19, 2 1 and 22 lleitis was
di&@hﬁeﬂalmﬁdﬂe‘hsaﬁpl ing for this study. The farns

4, 1 14, 16 2 rt enteri.c proble in
IR 5o serPBirEttont Pur FE i ComBRIST et ested n the ELIsA
C|F|r6ﬂanilts siesresicegighl4eizt He; 13, Md 20md¥24 ilv%eR@ of hyBisaRIples were
si gns of diarrhea are observed, but antibiotics are
ud@een AN gesteREN 418 samMBlae ibegrinmaegdretPY. athe FLHRA Gvas done as
Digeeb@sdOn ekBmppismari zed seroprofile fromthe 22
farns shows hi gh reactivity in sows and gilts and
rising antl body reaction starting at 13 weeks up to 24
Fe seflndlngs are in agreement with
sefol ogi cal data published so far for lleitis (7,8,9).
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? dth far WthElgi‘r dlarrhea‘(E . 3) showed

o5 gt Pilis ANL a9 e 87 bidbioreacve 1 fe FERA. | wharas results from
f mmcwptgﬁetkrmvm td Heiwésks(Moagel ariow!: 18 the fatiPersl ELISA values
12, 19, 2 1 and 22) a clear seroconversion can be

dEtcERasef TR RdeRdnkesksy and 13.

In Figure 5 mean relative ELISA values are correlated with the clinical symptoms
in the farms. The farms No. 5, 6 and 15 had no clinical enteric problems at the
time of sampling. In farm No. 3 piglets from 4 to 13 weeks had enteric problems,
that were diagnosed as E. coli diarrhea. In farm No. 18 prior serological tests
indicated the presence of Lawsonia intracellularis in the farm without clinical
symptoms. In the farms No. 1, 2, 7, 8, 9, 10, 11, 12, 19, 21 and 22 lleitis was
diagnosed before sampling for this study. The farms No. 4, 13, 14, 16 and 20
report enteric problems in growers and fatteners, farms No. 4 and 13 with clinical
suspected lleitis. [n farm No. 17 no clinical signs of diarrhea are observed, but
antibiotics are used in growers and at the beginning of fattening.



Interestingly the sanples fromnost of the sow and
gilt groups are highly reactive in the ELISA, although
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This mght be due to a subclinical infection with
Lawsonia intracellularis. Results fromfarm No. 17
seemto indicate a subclinicalgjleitis. The new ELI SA
according to the invention prOV|des a powerful too
for serologlcal di agnosis of Illeitis suitable for

ne testing of large sanple sizes and
cr ég%%%§ﬁﬁﬁal herd screenings. References 1. Knitte

JRHRt s@hmeni&?%ro@ﬂé&‘% A8/ #e fz'zﬁarm% sHedRigh Fﬁ%btﬁﬁt in sows and
al . Can Vet Res 66:99-1 07. 3. Jones

algilts @9@3!5!@ @ntlbpom teastion|starting ateld wepkg 3ip Ip | 24 weeks These

N e e )

aIPlgs f00the JarGenwitRatt ik Ba (N09518515 @nd BBkand thestarm with E. coli
th | PV

200 | us
AdaretefNa, ) Sigwsd' s Geea it T ety RePion i e ELRA i the farms
Sjggggb%gghgﬂﬂlﬁse@\lcal 1, 219?948f~9 Cﬂtohm(tj/l Cll20b1I9?|23f2and 22) a clear
or e | a OSIS O
prSEIRGNHPiST & be flotepiad Halieoh Meek AAaE T T ac s
' rhfut%Fés'tlH@Iy tﬁé’gﬁ Pﬁés%rh rﬂﬁogt%lf 'trQé"‘scSW a%H%j‘i’lﬁgrcﬁl)psaaré' I%hl? reactive

e 15 taken Tfroma mammal b) the specific bind
oﬂn smacELIGAq @itbouginmiost efghese pigs hare INbLAwarentiesteric problems This

ASHERE B o hecbET el ARIALAS PaGOBRATARE LA, Resuts from

ing to erel
rrédmm)bl!ot $7 aeemrminticdte atsub8linidddtileitid. according to claim

lor 2, ein such an E h .
2B T LA ERPBiG otRe Entin B s ppliertElqehfor serological
mefidypdsisSofaliéitiockitaifle for routine testing of large sample sizes and cross-

sectional herd screenings.

References

1. Knittel JP et al., 1998. AJVR 59:722-726.

2. Guedes RMC et al., 2002. Can J Vet Res 66:99-107.

3. Jones GF et al., 1993. J Clin Microbiol 31: 2611-2615.

4. Suh-DK et al., 2000. J Vet Sci 1:33-37.

5. McOrist S et al., 1989. Vet Pathol 26: 260-264.

6. Huerta B et al., 2003. J Comp Path 129: 179-185.

7. Biksi | et al., 2002. Proc. 17" IPVS, Ames, lowa, USA

8. van Aken N et al., 2002. Proc. 17" IPVS, Ames, lowa, USA
9. Holyoake PK et al., 1994. J Clin Microbiol 32: 1980-1985.



ELI SA. 5. Method according to any one of claim1 to 4
, wherein one or several nonocl onal anti bodies

w@edoeo1ad from t he group consiting of: anti bodpCBBR2005/006781
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: 39, antibody 287:6, antibody 268:29, antibody 110:9,

anti body 113:2 and anti body 268: 18 are used. 6.

Hybri doma cell |ine ECACC Accegsion No. 04092204

secreting antibody 110:9 7. Hybridoma cell |ine ECACC
Accessi on No. 04092201 secreting antibody 113:2 8.

Hégriﬂgqa cell line ECACC Accession No. 04092202

sELAd Pmg anti body 268:18 9. Hybridoma cell 1ine ECACC
Accessi on No. 04092206 secreting anti body 268:29 10.

Hybri doma cell |ine ECACC Accession No. 04092203 )
sécidethed fanttheodigarrssia 3f 1pretgliicati eiaclinégal LawseniCAdcellularis

Access et anti body 301:39 12.
Ki t %fécgg?‘{\%r@é‘%gﬁ@?rgéﬁcgﬁlﬁ%r?cgégﬂsbnal anti body sel ected
f apna tilned gaoe Bftakert frodymatiind9, anti body 287: 6,

anti body 268:29,. antibody 110:9 nti bod 3.2 an
2R | Bgapesns s st Ruisessrane ek, PratkiisTs fefeoted
g@y’ f BefesuINBhER@das 6aMBhRE With do¥n@ale of clainms 1 to

2. Method according to claim 1, wherein such method is an immune test.

3. Method according to claim 1 or 2, wherein such method is an ELISA.

4. Method according to any one of claim 1 to 3, wherein such method is a blocking
ELISA.

5. Method according to any one of claim 1 to 4, wherein one or several monoclonal
antibodies selected from the group consiting of:
antibody 301:39, antibody 287:6, antibody 268:29, antibody 110:9, antibody
113:2 and antibody 268:18 are used.
6. Hybridoma cell line ECACC Accession No. 04092204 secreting antibody 110:9
7. Hybridoma cell line ECACC Accession No. 04092201 secreting antibody 113:2
8. Hybridoma cell line ECACC Accession No. 04092202 secreting antibody 268:18

9. Hybridoma cell line ECACC Accession No. 04092206 secreting antibody 268:29

10. Hybridoma cell line ECACC Accession No. 04092203 secreting antibody 287:3
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11. Hybridoma cell line ECACC Accession N0.04092205 secreting antibody
301:39

12. Kit of parts comprising a monoclonal antibody selected from the group of
5 antibody 301:39, antibody 287:6, antibody 268:29, antibody 110:9, antibody
113:2 and antibody 268:18 and any other element required to perform a

method according to any one of claims 1 to 6.



