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reliabl e rgMsi§ected cases. Postmortem histopathologic diagnosis of the ruminant TSEs is based on
the appearance of neuronal vacuolation, spongiform changes, gliosis, and astrocytosis.
However, these can vary in intensity and anatomic location depending on the host species, the
individuals, host genetics, stage of disease, and infectious source. Thus, diagnosis by
histopathology alone may be equivocal in early cases and usually not possible in autolyzed
tissue.

Deposition of prion protein (PrP-Sc) in the central nervous system is a reliable marker
for the TSEs. Immunohistochemical detection of PrP-Sc is therefore an important adjunct to
histopathology in diagnosis, surveillance, and control of TSEs. Monoclonal antibody 263K
3F4 (U.S. Patent No. 4,806,627) detects PrP-Sc in hamsters and humans, and has received
widespread use in diagnostic assays and pathogenesis studies of human TSEs. A major
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Ikegami et al. (Veterinary Record 128:271-275 (1991)), and van Keulen et al. (Jowrnal of
Clinical Microbiology 34:1228-1231 (1996)) performed similar surveys by Western
immunoblots or immunohistochemical assay of selected lymph nodes using polyclonal
antisera. Biopsy of tonsillar tissue in humans with clinical signs of variant CJD is a less
invasive procedure than brain biopsy and immunoassays of lymphoid tissue can be used to
diagnose variant CJD and to differentiate it from familial, iatrogenic and sporadic CJD. In
ruminant livestock, however, the major disadvantages to tonsil or lymphoid tissue sampling
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relates to nmethods for detection of prion or PrP-Sc proteins as an
i ndi cation of transm ssi bl e SIMARYOETHEINFENTION es. | n one enbodi nent,

the invention The present invention relates to methods for detection of prion or PrP-Sc proteins as an
indication of transmissible spongiform encephalopathies. In one embodiment, the invention
comprises monoclonal antibodies that specifically bind a conserved epitope on prion proteins
identified as GIn-Tyr-Gln-Arg-Glu-Ser, and immunoassay methods using the antibodies,
including immunohistochemistry assays and Western blotting. The antibodies are useful to
detect PrP-Sc in fixed or unfixed tissue, as an indication of the presence of TSE infection.
In a second embodiment, the invention comprises a monoclonal antibody cocktail
having the aforenamed monoclonal antibody in combination with a second monoclonal
antibody which specifically binds to a second conserved epitope on prion proteins, designated
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| | |

capabl e “sdilf @f Fﬁaaibq TERCSERIS 48, q8s14y, Q‘F‘PO% g’f g&ttﬁ%tmlgl ﬁst t he

third eyasiindlsiogfromsanimals sampied af s}augbtpau Tiabﬂ@e@pe@lerﬂm nrgvldcsssmuﬁgnqedgis ue

from i Veractial Aethed ®r dakl9 BefBiicPbEPPRE AN hravides! 2mektseor prébliricdl AlaRbddiON
met hod p?ﬁvéd_%es a much needed practical nethod for earl y detection of

PrP-Sc a bvides a neans for preclinical diagnosis of TSEs. In
accor dance wilnjaceondanceiwith thiedigcovery, itds anphidst etthe tventinn to pyavide menactonpk ovi de

nonocl ongitibodied tHap cBnikd) atcomnéplﬁp@oﬁ gﬂ&ﬁ: Vpi’tﬁéin QiR L0 pah- sgfecml a@;ﬁ?&gog ein
1a ant L Dodl es

"o nonoy bRl el kel el b g BB o b

whi ch nggtem@iﬁutherm@mw whiclh I§E# eccug asturally (lswmp cagflya sheep ogaags, dedrielk,
mink, domestic and nondomestic cats, several species of nondomestic ruminant animals and
many species of non-human primates housed in zoos) and other closely related species
potentially exposed to TSE infection. The antibodies detect PrP-Sc in fixed, treated tissue as
an indication of the presence of TSE infection, and provide a sensitive reagent mixture for
diagnosis of TSEs. These monoclonal antibody reagents to conserved epitopes on PrP-Sc
provide specific, reliable, and flexible tools for the accurate diagnosis of TSE. Uses of the
antibodies include as reagents for standardized diagnostic testing and comparative pathology
studies.




m nk, domestic and nondonestic cats, several species of nondonestic

rum nant aninmals and many species of non-human prinates housed in zoos)
and other closely related species potentially exposed to TSE infection.
The anti bodwesrsect Pr P-Sc in fixed, treated tissue as ZRTUSVIEM on of

t he presence of TSE i f ect:i on,. and provide a.sensitiy, ent .m.xtur or

di agnosi s of Tdk&sa é°WBﬁdfthFn‘&VgﬁﬁPlt%BW“fe b?fi of 838%1?&@?\?&8" o Bur-

epi topes ofc BsFa Sﬁarkeprr ﬁorl mEs piacliding , precéimcablcbtecam of | infectsd elivep @hitnalsy randhe

accurate d%‘%g@&s ethiifss of the antibodies include as reagents for
I ag nostrc te

standardi z and .cqnpar at.i ve. pat hol oqy,. di es.
01/ 05426 PCTI uswﬂl@?he# ?fS‘il ewﬂnt’ﬁgﬁﬂ PEoyIeR © °"r’r‘f¥asi“%ﬂ %trf B |b8§7dde
met hods f ogn Biep&ycsti thizd eyelidr lymphaid tissuB-an@detastion of rRSc if oiru FSEpracticat msn;hordg

preclinica ? Horal Qfpi % cted live animals, and post rmrtem detection
met hods. A}r% %@f etct)"lbiaegt o#‘ﬁ e inventiogn is t he provr Si on N-inyasive

di agnosti ¢ assafsstilhdeheropbisst EIprises {RMURCASTAY methads J156 ‘Pl iagnostic, pind
det ection pafth asiCstidies bf PSE$n Amniih@Rs ambhumaisham usefil feraddiectidnt saeteiltamcgf
PrP-Sc. A still fur obj ect conprises i munoassay nethods useful in

di agnostrcmgrf “?)la({% Bhesi s studies of TSE.in rum nants and- humans, and
useful for det c@tenabjees andpdvantages of the dnvestien Hill ecops-teadidy appareah fiom theang
advant agesSeffink A6schil Eﬁ&pt ion will becone readily apparent fromthe ensuing
descri ption. TAI LED DESCRI PTION OF THE INVENTION In a first enbodi nent,

t he invention conprises nonocl onal antibodi es that sEecr fically bind a

conserved carboxyl epit JRETAHEDR DESCBIRIIONOF TH INYEN
A n-Tyr-G n-Argn@ ﬁa-stsaﬁbodﬁaﬁ, ﬂﬁmh%ﬁborﬁpﬁsbbﬁﬂheﬁom aftitdies Nhdt sperificallyhe

PrP rotelnslnflxe zen tissue t t he
epi tgpe t oP1pfl B.cpsery, ?ﬁyﬂﬁl"é"pﬂ?g PRPR Rfa%f"ls '?gm]?%a{}ﬁ élsaltﬁr es%‘#gﬂﬁ%‘&

epi t ope of Ther Refcldral amhqdws dindodn eftifope pn\ﬁhthl’tPOPFOtetllwemtf@KﬁrOﬁ fragen t}?SHPrﬂmtSc
is defi “%saﬁeehhﬁea@écﬁ‘é‘%ﬁmaﬁ& Hee %@tﬁl Prptstafand Selfnififte Itaé a04ilabdity . of the
Because the anti hodi es det rea etg | ssue pog
tissue prctOFESRODHING; SPHOPS § fgﬁ S °f<p’t“i5’°ﬁeé 5 eﬁ 1, TR AR B |°€aﬁr l(?)f

t he presendefined aSBE disehseetelated, proteinythatris aimiasker of st iBecause shpcantibpdies detect

?lna%;‘gfn'o s prgfs §'iﬁed /%Féateh%b‘%r% frsib% tis%%}&ﬁ&wm &t&aﬁsagdo@égld&spm@ed

epL S s n hesrz
ovi ne resi %ft?ésn‘gﬁaf“’ﬂﬁ “‘(%%eﬂ"é" J-rs“% eZ g senstive redgent 16 élagn%s‘s
Il e- Thr-GIcsf’IBBs G n- Arg-d u- Ser-GIn Al a-Tyr-Tyr-A@n-Arg-dy-Ala, and it was

coupl ed to ,ﬁhg?odﬁs gﬁ&b\ﬁ%ﬂﬂoﬁﬂb&e oBfairléd Gs BSscAbed MPXARBRID, bABW. I8 bAcLAd

nonocl onal antr i nocul ated m Lo ened fu? 55‘ Vé J to

r econbi narRePEAL¥ES Wrﬂ“‘tsr? eSenting NG £ @P?ﬁ\%{ %%{bﬁ&ﬂf’égs “fﬁggg y

ant i bodi esIth:eGhﬁEyr—@lne&rg—Gtu—Sm—Gln—aﬁda-ﬂ‘yeTw-Gln-RrS’GSCAilaa and rifrawas reotpled do

hydrated ayieflayadivhledIiaT ®r SO 8ER mﬂi‘]ﬂxﬁg&? eAntferh fldimondBdnAlahtib&dies from
inoculated mice were screened for reactivity to recombinant sheep PrP to select cross-reacting
antibodies. These antibodies were then shown to be reactive with PrP-Sc in formalin fixed,
hydrated autoclaved tissue of sheep, mule deer and elk, and cattle.

For purposes of this invention, monoclonal antibodies that specifically bind the
conserved epitope of PrP-Sc encompassed by this invention are those which are specific for the
epitope of the PrP gene product, comprising the peptide Gln-Tyr-Gln-Arg-Glu-Ser, and detect
PrP-C in frozen, untreated tissue and PrP-Sc in fixed or frozen, treated tissue. Exemplary of
the monoclonal antibodies that bind this conserved epitope in fixed or unfixed, treated tissue is
monoclonal antibody F99/97.6.1. The isotype of the antibody is IgG1.

The invention also encompasses immunoassay methods using the antibodies, including
immunohistochemistry assays and Western blotting. The antibodies are useful to detect PrP-Sc
in fixed or unfixed tissue, as an indication of the presence of TSE infection.
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For purposes of this invention, nonoclonal antibodies that specifically
bi nd the conserved epitope of PrP-Sc enconpassed by.this invention are

t hose whi ecific for the epitope of the PrP gene product
conpri si ngb?ﬁ{é&ﬁiﬁgtlde A n-Tyr-d n-Arg-d u-Ser, and det e@F%quqﬂ%hl n

frozen, untrea alsddosd ufinbditheht theSimchiibd Xeitlp frﬁéﬁ&iorﬁif Gy R I{AO e in

Exenpl ar)ﬁa noc%jgnal éa'ntl wayt at conserve
fixed or DAVPEY ﬁ a?‘ieg%ﬂ? pRal j antibady, i, (cg na%\?ﬂ "ia9 9199?}?"9’/"‘060" gnal The
i sot ype aftibddy wiktith spatifically bipdb to disecond\conderved epitspe efithe ApP $ems produgtrinassay-

et NOdS ideBO e GBi hkaucb%nd |tV dbdigha ednagmagi@m&agﬂ SHtlele FRABSnA"

West bl h d
unf | xed #nsies S Cerbripain Asl gh SEHal e O 55 2l vhigh i rcomertied mmn'é%sm%r
01/ 05426 eﬂ&ENSQOief&éﬁbt [Thiscepitepowas fmthexdidentified as lbemprisisghaming achisg4Rgds a

I I
ZBRBfnSP?tn%"“%“%@?ﬁi‘ﬁopn 3‘?% %ﬂﬁﬁ%ﬁhﬁﬁ?%"%@%ﬁ% R o
a second (aBlsLlser rﬂmﬁﬁfﬁé"‘%rﬂ%%’e‘mlaﬁ‘ s 4543 OfrﬁFé’OHéer and
el k, bagdemgéﬂeEprodﬁxﬂJ gmt amﬁbaﬁed havetths fﬂiher Property hies eheyodaeot Qﬂahmnasked
ant i bodi 2
i ncorporglfieog ﬁgggf§cl ﬂ’ i re?éﬂg ref é‘?@'@%“éqgéﬁﬁgfg '%Z op e Sm g’ﬂrt her
i denti fi é@%lﬁc?frﬁﬁ%mr@ew%&am nluigﬂm an elk; with 5 y(o&h@epg TSEP gene

product , Pidséel of PEP-Se @itfidates lthe serapis-/ovarie éhdephRpdtip dfchidafe wastivgWiscadel! €
deer and I?g @%@%hﬁ ta| n el k) PrP gene product and am no acids 150-153 of
t he bovi ne gene product. The anti bodi es have the further Eﬁoperty t hat

they detect tFremplaafder mepgolegbantibogiepting bisd she ponserved epitape dle-HiscBhen
tissue, elydott PSS d inefixed lof fid S ubatasnmﬁﬁaﬁ Ribsuk G$ moﬂcbo?aﬂp&itﬂma; F§§E50 u rs

E?gggnce of ?—9 Sckigt'lr'{J i ca t{%og’?tlﬁ rapl 'm'% hffgocé%glgéhéﬁccur“ ng “Br oot

chroni c meraclongl gnthody F89/(1680.45t was %imllﬁh tos pattesnsngiseribed gh thfh braim nﬁ Strepigt
ant i bodi gffectddadhed)) iing Pélyclonnd edbba hn€igdrh @cpevxhé or hhﬁst&fm Gwotﬁér dReRpfasy I N

fixed or_fro e t Jo
a0/ 160, BRI, abfidy bl IRl R o BBpE H Yk, Ahclae, evibeen cal
st ai ni ngl’ﬁ?élqoelrﬁlsdkf%‘ﬁ%ﬁm@ﬁlanaiahﬂbmﬂgégéﬂf60 1.5 was simlar to

patterns desahénkfiél varlatidheinbgdditsNatohn ffimPacid resides it theSiiRpe WFi MehdRWndL! onal

bbi t t
ot body PHRSRR ERI80L. 96‘?“? PRI hed &mﬁjﬁ% AN Yceﬁi“éﬂz%f’ﬁﬁ body
F89/ 160.Goldmpnn g alecloutnal ﬁsmeli Ktﬁdpgraﬁi’ P 989118@}?&691; and mgtatien jir the

vari at i Ghedpigeg@at odoh 13N (Rhigitd Ledd; which ERankE the iepi aaaepeé]mpmeﬁd mséeemal

22::11)20?' %lFgﬂglr%%g?féag'e%q?}:g%y%&gaﬁﬁﬁJ@ne}\ﬁ?q‘%{‘ro? ag#l&f%é Y891

(1996)) ,0 an smalh fubponylatipps gfithese spreiss. the pessibility suists ﬂz?ww(meuw, prether whi ch
fl anks tvafiatigiistnopget ibésifiod; aiay srevent Bihding. of Hss aiohocl6rial ahtibodiks 46 €l privn

Cener al p\%té:‘[&r e %e%(zjlhé? ﬁﬁm@oﬁﬁé&?xﬁm teclﬁlté&g "598 Ph&ﬁﬁlgalvo%gécﬁ% ALhod§ Fo1

only in'sma y exists that
t he” var idgtecen S“‘UPﬂlé?q?e%nd control of T8HS “ﬁb‘@“‘ﬁeﬁm‘?‘&éﬁﬂﬂftﬁ isdmppsantyr event
bi ndi ng of t IsefRisiigRoletant found itiocbnitindtiont(ereinrdeidted as monoclonal antibody

cocktail) of the antibodies to these two nonoverlapping, separate epitopes provides the -
optimum combination of high sensitivity, defined specificity, and broad reactivity to PrP
proteins in spite of interspecies and intraspecies variation. The monoclonal antibody cocktail
of the invention appears to detect all species and all the known variations in which TSEs
naturally occur. The antibodies detect PrP-Sc in unﬁxed_or fixed, treated tissue as an
indication of the presence of TSE infection, and provide a sensitive reagent mixture for
diagnosis of TSEs. Examination of PrP sequences deposited at GenBank (Table 1)
demonstrates that the antibody cocktail will detect epitopes on the PrP gene product of sheep,

D
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protein, and sensitive i munohi stochem cal techni ques and preclinical
detection nethods for detection, surveillance, and control of TSEs

i ncluding genetic variants is inportant. Surprisingly, we have fo ngl t he
conbi nat i onWOHBR26 denot ed as nonocl onal antibody cockt aiPFfﬁ{‘?P‘"l%ﬁ

antibodies t hese t nagnover | i eni i

opti mum co??ﬁﬁi)%ms’o‘ig%‘niegﬁ r‘é’%fs&ﬁ%?ﬁ??f‘tg ﬁ??ﬁé Speci | ?@?‘?é%ﬁxarﬁgﬁba%%gagd
reacti vi t ynanhufaiPprimatese The aitibodiss bindgtonpyerlapping enitopesinformalingfixsd tisgues, as
vari ati on. giGinFEHeUohsithtic b GMEY artibely &ilbss seisitive ehanrvoaibiniag thermebsdies i

detect all specres and all the kno riationg.in I | 2
occur. The® : ?‘?I?B?ﬂt@go&ellrh%?mgpé‘-e%{g]‘i’%ﬁ ﬁﬂ?‘fp;?eaﬂa E)ﬂre @%%@cﬁlﬁggtdggé{ il’ygg%feﬁ‘as
an i ndi cafitedordfozemdreatedSissuscascn ifidigationf afdhe presenegef Bl dnfaetiong ardprovide de

reagent m ghufiGe I-éi%ent FhP@RGRsR o TSESETissh sdthpled usefhl Bor tEstineSPE PEMSE tnclude
deposited at ,GenBank

éTgﬁ’k&#' denpnst.rates that the %nti body cockt ai l

S TP et ochird syeishesosst id i BRrin deeposs e, B Hode Bichay B BeSbpsy
PCT/ USOQ 166314 or cspleeh éhiopsy narnsecrapsi rtissugl. k Thei ménoclvoaleentibody etbgma_rau @Bbgen-
speci es Ofae,{r&' g%%&hleﬁ_ &Mﬂlﬂé%g%ﬂibﬁ%g@mee&e&%m&oﬂé]@mafﬁ&anlaoﬁbﬁsas

bi nd nonov ing epitopes In rorny fixed tiSsu as_ .doubli.ng the
concent r at $ngymerlinked upungabsoshrm, agsay, Western bintasy ﬁfﬁ*\ a3sgdMIRYTg deqpration
ant i bodi esaridimnasoetocheinistryt r at i on. The anti bodies to each epitope and the
ant i body COCK! &hiefiEhC6F Dehdsit™C ThP colitiifhs Yol flZ Gybribd:AA! @Mlich! HYdlfeed "

i ndi cation of the presence ot TSE. in ect]on, and r?g 892 .aﬁ sitive
reagent f ovecrstesgnenorlonalantibpdy Fa9/9%6.4 veasfspesited opApril 6, 199% i g‘efAdPerﬁaF’- Sc
include tiygedceird Odl&doa(ATODY, 10800 inidersitysBlve,, Mumassas,EAr20139-220% £i84,

| ynph node_bi opsy _ar. i o] | e,
The nonocl K& P%*Pi%o%%ﬁugggr?\ét 'g%eaéﬁtélﬁ %_cei{\a‘f' %gén’f%?%@%g%ﬁ%& %gﬁgafﬁgdgo%
ant i body i k2686t eThe soniinvonsnes | linsi thybridama)s whigh,praduceg and, gecrstey gpnoclonal

| Munoabs ofkBBdy FS97E60.1.5%s depositt® on SeprihberiDd, 10D twids ATYLC, iuderneiecof the i on

and i mmun ochem st tat n f , { | ]
(hybri don%‘\{‘iﬁﬂ%ﬁrp?ﬂi%a}é%(g% %ﬁg@%@;"?é{’ geégggr%%oc?%%ég% Eg&p I%&/J@?{%&%swas
deposi t ed esH lips (hybeidoma)owhichj praduaes andeserreies manpglonal aatibody &% 198113 was
(ATCCO), 10R3sitdai oncnay 8, BI9od withMRTEES afider Wime O 1Kt BadipesdHreaty asthast lRers
of the Budagest Trea.tx apd Ipﬁg_lt)ﬁen assi gned accessi on nunber ATCC HB-
12696. ThePVERTY HESTED pRmPerf Tiybri doma) whi ch produces and secretes
nonocl onal anti body F89/160. 1.5 was deposited on Septenber 24, 1997, with
ATCC, under terns of the Budapest Treaty, and has been assi gned accession
nunber ATCC HB- 12403. The continuous cell line (hybridoma) which produces
and secretes nonoclonal antibody F89/193.1.5 was deposited on May 25,
1999, with ATCC, under terns of the Budapest Treaty, and has been assigned
accessi on nunber PTA-11.4. -8 WO 01/05426 PCT/US00/ 19211 Table 1: Species
in which the PrP gene product contains the epitope(s) Ile-H s-Phe-Gy
and/or dn-Tyr-d n-Arg-d u-Ser




Addax nasomacul atus Corilla gorilla African dwarf goats Antil ocapra
anericans H ppotragus niger Aotus trivirgatus Hono sapi ens (human), all

reported i At el es geoffroyi Hyl obates |ar Atel es paniscus x atel es
f usci ceps%l”ggéé'?ﬁes syndactyl us Bi son bonasus Macaca ar c‘&?ﬂ?@%’”ﬂﬂs
j avani cus Macaca fascicularis Bos primgenius Macaca fuscata Bos taurus -
(cattle) MaArEpsdibeihtohichHE PFC @&h&%ﬂﬁm&fﬂfﬁa Liffs! LgEbus

/ T, e ITit h%iafe(bj acchus Mandr fi? sﬁ%ﬁiﬁﬁﬁéﬂgﬁgﬁ

nol och s¢(ll van Ca
dr omedar i T B'téé'g"taggﬁﬁ?cul atus Canis f?gi,l Laris Mis muscul us Capra
hircus. ( . WaWSorted variants Mus F‘QaSﬁfbl?m' nk) Capra ibex

nubi ana Mfg d 56?:_?%5 Cebus apel | a QdocgjihRuanRefkanus hem onus (mule

deer) Cer éo—: r s Odocoi | eus Vi r glofoRanie: inb®), lidddBdaer )

Cer cocebusy Lk atys Oryctol agus cuni gylobatesRi-COpi t hecus di ana Ovi bos
lek pitiscus

noschat us CYURIAMR Y] S aries (dHyRbhiess) s all reported

Cer copi t hegissn WsCct us Pan trogl odyt es CeMnoghatabstaides pat es Papi o Hamadryas
Cervus el ap3usvasieiis (el k) Pongo pygmaeus Chfacama fascpbwisdybowski i Presbyti s
francoi si B inligeiisus aet hi ops Sainiiri sMagacaduscal@ol obus guereza Si gnodon
ful vi vent éBos témusgattlepal | us Si gnodon hi spi Marasanpdattas przewal skii  Sus
scrof a FelBwsloras tagicdlor r opi t hecus gel ada CMABICRACHEHHA t ur osa Tr agel aphus
st r epsi cerQadliceBsméloch canel opardalis Trich yieiSecul a | nmunoassay

met hods udGallighninjacelwsi bodi es are al so enco 5 SBY¥™ he invention. In
brief, toGaaelsdrgmedariys 3 tissue sanple i ﬁmi“q ey a subject to be
tested; tKfanisifamiliarss fjxed, for .exanple, A rs%u 3 'pg in fonnalin or
“%%0%&%?30%3&% Nextrgu-stgﬁ u%%}é% ti ssue section is

S—
-

par af or mal (Bl A
treated t CPHBSIPIE? epi t ope to PrP-Sc andagbiiéishdiford BkmRid (e &y the
correspong R Sl hARGLGS PrP-cellular whi CHddcdilbusRifRitghls (Whild iifdiRed)’ OM
nor mal - anidiilogebus torquatus atys Oryctolagus cuniculus

Cercopithecus diana Ovibos moschatus

Cercopithecus mona Ovis aries (domestic sheep), all reported .

Cercopithecus neglectus _ Pan trogiodytes

Cercopithecus patas Papio Hamadryas

Cervus elaphus spp (elk) : Pongo pygmaeus

Cervus nippon dybowskii Presbytis francoisi

Chlorocebus acthiops Saimiri sciureus

Colobus guereza Sigmodon fulviventer

Equus caballus _ - Sigmodon hispiedis

Equus przewalskii Sus scrofa -

Felis catus Theropithecus gelada

Gazella subgutturosa Tragelaphus strepsiceros

Giraffa camelopardalis Trichosurus vulpecula

Immunoassay methods using the antibodies are also encompassed by the invention. In
brief, to detect PrP-Sc, a tissue sample-is obtained from a subject to be tested; the tissue is
fixed, for example, by preserving in formalin or paraformaldehyde as known in the art. Next,
the fixed tissue section is treated to unmask the epitope to PrP-Sc and eliminate availability of
the corresponding epitope of PrP-cellular which is expressed in tissues from normal animals.
This can be conveniently carried out by (a) hydrated autoclaving, e.g., by autoclaving hydrated
sections in water or buffer at about 121°C for 20 to 30 minutes, followed by cooling; (b)
treatment with 95-99% formic acid for 5 to 30 minutes with or without a subsequent step of
hydrated autoclaving, or (c) digestion with trypsin (e.g., 0.1% trypsin for 20 minutes at 37°C in
Tris HCI buffer, pH 7.6). The fixed, treated tissue is contacted with the monocional antibody
or monoclonal antibody cocktail of the invention in an amount and under conditions effective
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This can be conveniently carried.out by (a) hydrated autoclaving, e.g., by
aut ocl aving hydrated sections i'n=water or buffer at about 121 C for 20 to
30 mnutes, followed by cooling;: (b) treatment with 95-99% formc acid for
5 to 30 nmi MWOSS0REh or without a subsequent step of hydr ZCEWSHMZH aving,
of (c) digestion with trypsin (e.g., 0.1%trypsin for 20 mnutes at 37Cin
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amount andsanpdewith abelitt3-H ag/mdfof eithérwé the-ioroclp@alemtibediescor wity usEbtailof Bbowto
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pol yacryl aglsiend gedsfereeddtot filters { ﬁihc dilter ds tortactedswitlitthe frionpelpnal antibedyaef the
with the ﬂr@' th hbRRIBhaP antittRy édakﬁntdfome%védﬁanmanap bMOakt A ubasiy

cocktail o I nyention, | nd un der, condi effect|

b na pr - SongitgRs et i biod 2P, SRuL 230 under, Gand koLl oF Bistody”

cocktai | ieockiei] dcdeectedt acidescribddabout exasptbatethe proferred final gietertion gep is with a
detection a;eﬂlﬂuhﬁe&ehps@mggem | um nescent substrate. As discussed above,

anti bodi es of t en n are f ul di.a tic and. .path nesi s
studi es of the E’é\l\)&_"l‘:’ %feﬁl th‘ g??gis | &% usell ‘ﬁ%&s% 194t o
further ilpadmgemasisstddmsmlﬁﬂmﬁlfSEsn and are not |ntended to I|mt t he scope
of the invention which is defined bygfouptasnms. EXAVPLE 1

The following examples are intended only to further illustrate the invention and are not

intended to limit the scope of the invention which is defined by the claims.
EXAMPLE 1

The following example describes a PrP-Sc detection assay using the cocktail of the
invention on ovine lymphoid tissue.

Animals tested. Twenty seven sheep of the Suffolk or related black-faced breeds from
flocks with no known exposure to scrapie infected ewes were sampled by biopsy of nictitating
membrane lymphoid tissue. Forty seven sheep from flocks exposed to scrapic were sampled at
necropsy; at a minimum, brain, retropharyngeal lymph node, and tonsil were collected. All
tissues were negative for PrP-Sc by immunohistochemistry and none showed lesions
characteristic of scrapie. Forty five sheep were sampled while alive and again at necropsy or
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The foll ow ng exanpl e descri bes a PrP-Sc detection assay using the cocktail
of the invention on ovine lynphoid tissue. Animals tested. Twenty seven
sheep of the Suffolk or related bl ack-faced breeds from flocks with no
known expOt@PHI scrapie infected ewes were sanpl ed by BICEISpoRIL
nictitati ng menbr ane | yrrph0| d tissue. Forty seven sheep from fl ocks

exposed by ai n

ret rophar ynge ii fx‘a Fthg ?%u mg%ﬁ%%g‘?“f?fgagpﬁkf% sngng Al e
negat i ve Migimym,fbr ee ans'/ nickiging wemb eeﬁ bmnhoid tissyrivers GellestedvwBaain semplas from
char act erailstsi she€f wererpogitiee fdr PrP-Sc labotemidiiony in/brain #ndWire diaphtsb@ withisv@prnd

t / led onl t

Thal b o oB REARRYY B Nationhly ity Sviels £ %%?e@’s%'%éslﬂ%mﬁesigﬁe?veﬁ” A a

m ni num br ai i deie dyephaid tissug ﬁ@nﬁh&m@wwsmmbr@nes sugionthe crerophacoigeal.

Er ai n sambiewvad %&ﬁire@hén&éﬁmﬁﬂ@ﬁﬁmﬁﬁhﬂogm%t&b%ﬁlgft@éhnﬂhgs & ATHoRbE @RS 1N
rain an vver e | C

Vet ori ases Syerk R matbd NibCRoARIC aoid X054 | ord Toup b‘f@wpﬁei E%ﬁmgssaamﬁ om

t he ni ct migrop n@tmrwmmolmmd/mglasa glides Ib@mtlgmgm codeddnd submipedioctheed

T Ren ko SlRRLBEInG, DIFROSSATE L A fisind

e RGeS Y P R M6 ?Z>£ gfehl g Spfjhody.

sect i ons Samples wstealsaretested it S. Qepaiment rof e\gricabuc,a&gmu&uraf Besearch Service,

| MUNOoSt Anthdl Diséisé R'eéélafb'ha(thﬁf gmmempm@eobﬂﬂé& # ADRUULY 120oraBRCE! Onal

ti bodi es F89/ 160, t | trat f /'m
e i R g

Agricul t maaufacztgrer ’s wéommsnd Rk sagentshfoBdworseradish pmmse/msesimeme ¢ABREN obni t
( USDA, haéémfeﬁe@aet&aw(ﬁmmbabw itaaérxtoﬂyzmmed Eﬁ%@éﬂ%ﬁs Usihgd @
Vent ana d| st e I nc | rmunost

ranur aot S HAKG w@mﬁa@w@%@w@ SRR Q) eabens prckads ind boratoey Apsed an

det ect i omtérARRyapiflary ghk ahmumstahms Whthtrmﬁtﬁapsdvmaeld d&smbed {IoM. (Mﬂlaﬂetaﬂ Qory

1) . Laboygbmive ?Ve'ﬁetrﬁhﬂﬁéz 6sisS BfvkdtighRon 6366368 (1904, adsenPlher Gﬁlyr@&’%f ai ner
wth a D@g&%eagent package and | aboratory 3 used an automated capillary

gap i nmu iner with reagents previously described (J. M Mller et al.,
Jour nal of Ve@Etheryr shegp withowi lmobmvexposugatao sirafic, FHOWSEFcored MpativeRysall t s

\ZNgr \eNe ﬁ Zblgié%%ﬁﬁeﬁtonemkwg sac{olpéﬂ é‘“ﬁ?g Bn¢Mabbrafdty hmm&wogfg%ﬁgséﬁsﬁ api e,
posi ti ve™H) g'ftos%wﬂga% F%@ ‘g‘rl&rﬁé‘z ‘Pnl%‘a'ﬁfrpjmgﬂ nodet guing the,
scrapi e ilnunurmmamngg assay et/ ADRIE edD fwerer Roreécmgatlm by rallothrdeylapdratonige s Ried ng
the i nMmnphdsabde R6ordd 56&&1@4 b,/%bkat&; COE HRCA Sibep %&t écYé:fué))Blfégbsédm}ﬁe

| aboratori gs Yi | es. wer gé eil_€05|t|veb %gtoég 4 t he 45
sheep wiR9§i ’é’Eng% 8“&“3 Ripg amp BOSHYYS. hery atHPRHy :fﬁ’ef?r ain,
44 wer e psiiveiat/lebathteries 2andskt ed at ADRU, 43 were positive at |aboratories
2 and 3. Overderal, tHi deﬁ%n&%artﬁstrtﬁé Sétktalf nidnBec16@4 hhididdy ¥8o/Tenq % onal

ant i body. 5 ng@@g@%gﬁb@e@m s TSty S i 55! SELS b o 1

variety of conventional laboratory conditions. The third eyelid lymphoid tissue
immunohistochemistry assay is a sensitive (93%) and specific (100%) diagnostic test for ovine
scrapie. Infected sheep can be identified at approximately one third of the incubation period.
The assay is also useful in studies on genetic susceptibility, transmission routes, and
pathogenesis. The broad species reactivity of monoclonal antibodies F89/160.1.5 and
F99/97.6.1 make this reagent cocktail suitable for immunohistochemistry and immunoblot
assays of neural and extraneural tissues from all species with naturally occurring TSEs and for
surveillance of related species exposed to TSEs under field conditions and in zoological
gardens.
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variety of conventional |aboratory conditi.ons. The third eyelid |ynphoid

ti ssue immunohistochenmistry assay is a'sensitive (93% and specific (100%
di agnostic test for dvine scrapie. Infected sheep can be ident |'&*9§g‘ at
appr oxi mat eWP WBM2¢ hi rd of the incubation period. The ass&y {50 usef ul
in studies on genetic susceptibility, transm ssion routes, and

pat hogenesis. The broad species react .WL%]CZ monocl onal anti bodi es
F89/160.1.5 and F99/97. 6.1 make t hi eagent. cocktail sujtable for

i Amunohi st ochenthe rfgllewidg i examplso Hescribess preparation gad  haragterization: £f apengclonal

tissues frgimalles SRReH Pecifidally ihd!adddnyerd6d _\zrlﬁiidpag)f M®ESc andushinants and other
surveillance of related species exposed to TSEs under field conditions and

i n zool ogi EHMASFAL JUME™S-- 11 | WD 01/ 05426 PCTI USQ0/ 19211 EXAMPLE 2 The
fol | owi ng exanplre bdef cfivd avicpr werer Eminumizedh withh &r XddEeonivgatesh synthefish peptideal

{1 bodi Al o b . ;
antl bodi esgé#gésg{f{ﬁ%?ﬁﬁg% IhEian 21’7 BiNGF e VR PTY i@bﬁﬂﬂ?arﬁﬁo%ﬂs@%-lzm of the

rum nants H’H and humagj{ bI.n ri | Ve mce vver&gbi ng;agi zed
with a KLHPRWRG BHAEERF BEPARG: Antisera and hybridorma, s SFFRTOSSREmEE 0y 533
of the ovi gsinga Fecombinant shelepcPrP(fasiomprotein asan?igén, 2sidesofibadiia SehjshNod8950,23bne
B P econbi n&l 1B 7 fpialt dABByS RALRG AMRSACAR BES 4040 RE (Wo fodnds &1 10
No. 08/ 950¢ipning bydamiting ﬂHEﬁ%/gﬁfﬁOmz‘a i e GGiIY Clamed fing 21?- %ﬁb&'&ﬂeﬁnd
was sel ect gandf@fedt to0ar Huvide afificial capiligy foyll Icultire i prodwtion tsyysiem. Hpissuedatare
cells fromlt ré%xa?e%’tj%tx #Anggﬁgallahﬂﬁo /&/?G.pgé%}tlmtﬁacﬁ)ﬁ&ﬂﬁgﬁéﬂ S {0 AB/rhin

vitro arti P{CHa capt I'Tary cell culture pro 1on s,ysterrb]ﬁ‘tl'i ssue cul ture
a

super nat anwas t furthem o chargeterizas: i (9¥dy Spitepeg 7 MAPPING) o AMMURP Bnt rad on
of 2 to 4 mhithohidethedistdyher characterized by epitope mapping, imunobl ot

anal ysi s, | ]l sfochem stry. Materials and Met hods. Antigen
preparati o@gﬂﬁj%g{&%%ég] _Antibody Production. The peptide NH, -Cys-1Ie-
Thr - G n- Tyr - G nAstigen@irepagision@nd Mpnecippal Axtibody Rrodugtien. y The BGM »Cys-le-
repr e)sent ' WHr—Glrﬁ'SyldGBﬁﬁ?gZ@hQS&d -(HhiAlbﬁ‘yba\yr-lﬁn-wrﬁ-ﬂly-@&mE 00Ky i( uc hrep&;rging,
supra), was nt OUN : .dg- act e | Jet
henocyani nre(s@éﬁ) 9?%?%? c?(gqgeng &S’f:qglp & &g@oﬁh@xvé %’\/\ggg@’oﬂa EX{}'E%SEZ m ce
were each coupladl 4o emalcimidernetivateds lkgyhole 1Bpedi bersocygpinh (RLHYt gierse Gbemigy)
. conj ugat edc@ﬁPaﬁﬁ.e Fived-weél 61d BALBRGnics lwerd eath dhcoulapstipsubtieametusly dintwo sifeso
booster inocul ation f 10 ug_ conj | deqd '
i nconpl et ew?fgj au%?éa(rit?% \%e’f% c%raﬁgqi?d;# éﬁ@é%g’t“?’?ﬁ_éddg‘yz‘?dqnf‘ grg%gfl gL c@é‘?%?éggﬁ ted
by tail veTwobepsteninequlgtions\ef 10 4g seniugptedpeptide m2QPswlRyeund'sineomplats Adivyaitne
PrP-C as agptiedffmiisRrede!12dhy inttraR. Gayscdlletted by ¢4il Vein vesipmictursiwese ussayed
I muni zed jn nously wi th 10 j I til ' 1
buf fered s{&Y :Eﬁfzgl‘g |9§§§ %ﬁef%wmgéivﬁg\}alﬁr? ru: gﬁw&ﬁ&g %nﬁegﬁ“c’ii 2@%8?3%{’/&?%‘1’% I ng
di | uti on whisien, mice were immunized intravenously with 10 ug conjugated peptide in "phosphate
buffered saline (PBS) without adjuvant. Cell fusion and cloning by limiting dilution were
performed following standard protocols (W. M. Yokoyama, In: J. E. Coligan (ed.), Current
Protocols in Immunology, Wiley Intersciences, New York, p. 2.2.1-2.5.17 (1994)).
Supernatants from primary and cloned hybridomas were screened by recombinant ovine PrP-C
ELISA. Clone 6.1 from cell line F99/97 was selected and transferred to an artificial capillary
cell culture system (CellMax, CellCo Inc.) for in vitro production of monoclonal antibody
supernatant. Supernatants were collected daily and pooled. Heavy chain isotype was
identified by ELISA and monoclonal antibody concentration by immunodiffusion.
Production of Recombinant Sheep PrP-C in Escherichia Coli. Genomic DNA was
isolated from peripheral blood mononuclear cells of a Suffolk sheep. The PrP open reading
frame was amplified with flanking primers (D. Westaway et al., Genes Devel. 8:959-969
(1994)) modified to incorporate EcoRlI restriction sites:
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performed foll ow ng standard protocols (W M Yokoyama, In: J. E. Coligan
(ed.), Current Pr ot ocols in I munol ogy, Wley Intersci ences New York, p.
2.2.1-2.5.17 é%%% Supernatants from primary and cl oned bri donmas were
screened bYOOMEASi nant ovine PrP-C ELISA Clone 6.1 frof W’lmhe F99/ 97
was selected and transferred to an artificial caplllary cell culture

system (Cel | l<h t,1 .0 f rmonocl onal

ant i body sug/?r&na%ﬂh%’ﬁ%guspfé\;r#g -{—gé]AV\étr’iEe&AébocRF #M y and pool ed. Heavy
chai n i sot ype wwmﬁﬁ’é@ﬁb@ﬁ@ﬁ@&%@%@%ﬁm ant| body

concent r aTheT00bp PCRpr6dlict wds Higbsted Witk U.%Rppu@ﬁem 3ls, ﬂ?ﬁ‘%téﬂrlﬁtoc in

Escheric te 0 heral

nmononucl 2%11? %spﬁ? {l%ﬁ%%tmn O?'F; c‘% ﬁ&%@ lﬁﬁﬁe oil.(o rfo egng)lwg

anpl i fi eopwmomlémhmqyeﬁaﬂrmfgm(ams weee sexempd by PER of m&sn@@wls usigg ¢&9- 969
(1994) ) nreéhihg me. me@bﬂﬁv@él&lﬁgwn ) wak ket fof far ers%ae\ﬂQl GOt 6

Ef;mg?o’ 19211 f 0 wﬁ%&ﬁ&@ﬁé was %@&%ﬁ%a&% atﬁ,“aéy &ﬂifz@t ed

with Ecquhronpmgraplefdon amylasporesinecolywins and elitéd with 4@ mMi maltashe Fyaptions were
2%{/; tR: sc&m weaiehpﬁmﬁﬁnoﬁlot% aSrhbb &%n%?r?%{» : CW

i ni preps ‘?‘Pﬁgﬁfﬁé SIIJII? f@’ %‘P’?’i@?’gm’%’i @éﬁ?@f@uﬁﬁ& Cghfg‘?‘ﬁkﬁ)m ) was
Sﬁ::e;t E/ggm Virak @é.liﬁbl&lfﬁﬁ(m%h pr zt?gil)ln egpr essi oan Thgyf U;J}Enggi oduct )
ShPr P- vas Engyhélifked’ Ingioasrb&t! Msa g?ﬁ‘ﬁ BYmBidnl 2'b tes QoRPLAARPNY
on anylo eS|n c | unm 10 S \were

scr ererzed F‘fﬂ‘ﬂ’%ﬂ? 3&%51&&5%%%&5{[}‘“4&@ é&r@rﬁdtcﬁr ?—"e witer; o

NH2- 3 y- Q6 o@:!ylghGhM°G, yFhiEtplated weréblockdwith o1 ASdlilution 6F contieereibliy available
(R2843) (nﬁﬁlk-ﬂasepbﬁgk@rlimt Cﬁithersblu' for\édécﬂour 73p %&% altiskta érllZﬁf‘x)dluma

Enzynme-1i nked ImTunosor n‘i) ig}ﬁpx | mul on | ates wer€ coated

i Eh TG, Sppmptant Weg oubaed it See eSS 19, ERAGS L 18R JEBPEARIS  PIRES HTC0. 05

M car bonageldpefif er, pith 9. 6, gaaver ni gti-naiusethorséradislpl at e perexidasd| ockaddwi t h

_ga |1t %gr gl |2~'15i1961d{?§-eﬁ19 B&ELAidblive ﬁaYﬁhét@]theFatEérLe’rfglb?ﬁﬁa@} %}gﬁﬁa&@g 43

wer e |nc§g§geﬂy1%» égé}%\%éﬁg (ﬁm'gﬂ's% f)p?%rdef‘ﬁﬁbé’f’%tr 2f®s ver e

devel opedNegative apatrols amludadmgmfrtmrwoadla&d qnee,cmpciastentarfd)m lsotype-matched
2, 2" -azi Byn@iibrn 3htdddics o Hé]éﬁﬁ@pbélﬁ Iof paat el nfereEﬁhz ustdd 18/15% f
Zent ral bl \s/gterl ar, rrsc o 1 %1%%3@&; ET%‘H]%% thers urg
MD). Opt PEE Serym, s POSIYR & ‘ft@étfv‘ﬂls ‘H‘B'S | Bepfide pRGsSHM o 5
from uni (R284Bhandi dﬁvednpedsuﬂ%goaltmuirabhin‘HRPOmﬂy@BT&athsme walls dad dios
0o RS s Gl Bt el bl g
anti-PrP pept esFé’i’tﬂﬁ? %‘2939‘[ oﬁ%ﬁg‘%’ﬁﬁ 5{1’?8 overlapping set
ant i - r abbf pepmﬁaddWABT(Sam&msamdsv @Pﬂmﬁigsvﬂﬁu@hédet-@sdﬂﬂém%ﬂ)m@n
st andar d AgeFhASiramR-ARIYR GWG’}-A&-S@%IJIM&%V Qlas Vﬁh&émzéaet)h nj ng
the Epit Ogmbrlsa’afr)xleJ rs‘tgpptc))}/t u%g%%nverr]l%lma% rt]etc b.a&l S as 9/ 1e wn to those én sl i thé' B (§l gmaS et
* Genosys). The ability of monoclonal antibody F99/197.6.1 to bind to individual peptides was
determined visually following incubation with anti-mouse-IgG-horseradish peroxidase and a
chemiluminescent substrate and exposure of the filters to Kodak X-Omat film.
Source and PrP Gene Sequence of Ruminant Herbivores with Naturally Occurring
TSEs. Brain tissues from 34 sheep with histopathological lesions of scrapie were tested for
reactivity with monoclonal antibody F99/97.6.1 by immunohistochemistry. PrP-Sc had been
detected immunohistochemically using a rabbit anti-hamster PrP polyclonal antiserum in 20 of
these samples and by Western immunoblot in 6 of the 20 (J. M. Miller, Diagn Invent. 5:309-
316 (1993)). Three sheep with no histological lesions of scrapie and no PrP-Sc detectable in
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of peptides, each with 6 anino aC| ds spannl ng.Val -3 u-G n-Met-Cys-11le-Thr
. @ n-Tyr-d n-

Arg G u- Ser-d n- Al a- Tyr - Tyr dn- Arg Gy AIa Ser-Val - 11 e-Leu- Phe was

synt hesi zedWe®1/8542¢renbr ane support using conventional techBCEHYEWEInown
to those of skill |n the art (Sigma- Genosys). The ability of nonocl onal

ti bod F99/197 1to bind t d dual
Usual 'y (BIORET Rl e VR W S BRERTYR GO o TSR BRsHe? Sperh oPEneh b
and a cheputﬂ;ologlstesm @oterisarp shedidak calirges ayd statecdiagnostic: labprataries or ty pemanel
X-Omat fi l@m%ﬂé’ 'U\S‘?)ﬁ%glgﬁ aélqefl&t%%%e@ﬁoﬁs&vfb@m&ﬁﬂrﬁhiﬂ&%ﬁ“ 10hmule

Nat ural |y currin rain_tissues . from

hi st opat ho‘l‘%K@gPqu% ergiopus bemionrs) 3 4 "t“és(pa Gl (f?ap%f‘%éfﬁg?’f/? ity patyrally
nonocl onal O@W&é Q,;?oxﬁdeﬂ Byythe Golonadoi State ddisgriostic Liabokstéry3md ibeiChlorado

detected i %bekﬂfaﬂ?é“ Gl djs%'cﬂ&xéafgﬁﬁ‘ag'éattﬁ%fth BQE%& I's ﬁanQéHtNE |c9ﬁ‘1€|

anti serum stern_ I_mmupobl ot 20

(J. M M Hveqe proyidedh by the Retho ngl olpgy. L@f@%@b‘&?ﬁna ﬂﬁt%@a%égﬁl“ﬁ g?fawﬂess
hi st ol ogi CGSDACAPHIS; Arhes; IAAPTIR dufterst pardififbblebks dart thbdeesettions-wa DO Gerald .

01/ 05426 PCI{.USQ0/. 192 r K t

controls. g@%‘%ﬁué@%vﬁ g ﬁs‘% y —&ﬁsgéﬂé@(}gﬁtst %%é:b\?gat%e T}r?g? Haw,
medi cal coSurnegyebnitedKingdera. di agnost ic |laboratories or by personnel from
the USDA Ani nelFrasns Bl'@ﬂttlslﬁ@foh pmsgesdtypm asaws Cwas Rivailables argrh €52 fofor3d10

le d Qdocoi | h
ol Sonsy VISR hie#b: oL 00 Fie P AR WD td Q“é“ e Eo?%“*}amg e
Di agnost i Cthabaneaveﬂa,leaﬁdntlﬁ@ heglthyrmulg deey Wﬁ%ﬂle@#h .dIThe epensading fHam
E eCt Ih On; I fotgb 1>|QP @Rhé be i $HeePas %ﬁiﬂ)hﬁeBS\ﬁ/ tP@@@Iyméﬁasé &hhlh&ead&bheasme%ﬁhiﬁd
e PFat nobl O | ona r (0]
USDA- APH °)&?r§§‘? %?/AP°6}3FH8W£‘8J¥€‘8N§$'°%§P%‘?"F€”3b 40 4 §§§‘r’°"t° ¢fon lbgg’cgt?%‘ﬁé by
Dr. Geral chutowdted fluptesdest dye tabelad dideoky strand farmination €K o hORoyeke eteslt Aaim.

Vet eri nar ypihappr Ai55-Y62 N@%Plavwoo RUBOCEYg 0P ich6MlicKDNDI &6in ez @der i 1K was
%{5 was avail able from 12 of 34

~tissue for PrlP genot anae%(
scrapi e- pdeRRIisE usip 1e515P PRPESdeer with CWD, and 42 OWD-affected el k.

Bl ood sanpl es fumadé'CEMAAﬁQGAeﬁmAfétcﬁealthy mul e deer and 244

heal thy elk. Tf}evée&esmem;dmémmmmwmmene of the sheep was -
amplified by the ni,er ase chajn s 0on_as descrihed t

pol ynor phi %4 P‘éﬁ?‘?ﬁ%“J{ %lmtl?BﬂS’ﬁ?ptl'&‘Qt éﬁgi §°’é°§ﬂ'ﬁ%f‘l’8e‘ﬁasdﬂcr8?§?§?%?? dﬂlgls ]%‘\?R
aut onmat ed grbdistsesere sequencedlonbethstrandsdsingy strand termination (K 1.

O Rourke et al f%@}mm@%g@TAﬂ:é&@ci:@gd@@Q@)) 100 to 800 ng of genomc

DNA from nul e deer or. el ied.using eci es-specific priners:
forward 5' CTGCAR oS 5 CACASGAGEGEGAGGAGAAGAGEAT under
st andar d cwliich typizally giclded sequimade infoematiprroneedorat06de 22h was i ncreased to 2.5

MV PCR_ produqisniifebiet ARSIY&S! CP@-Qa“AapisblasédrM sheu&hmq,ffsﬁéegabﬁ. BliriE@ signs
S GECTAT ;c.CTraple y di erentlaY gernsﬁsleﬁxgaUOn t{'om Sar%syl gT&er as dgscn%Tet}- b%ce et al., supra.
Typically, 0.3 g of brain homogenized in 50 mM Tris-HCl, 5 mM MgCl,;, pH 7.4 using
sonication. The homogenate was adjusted to 80 .g/ml Rnase and 20 wug/ml Dnase and
incubated at 37°C for one hour. An equal volume of 20% (w/v) Sarkosyl was added and
incubated for 1.5 hours at room temperature. After centrifugation at 2,000 x g for 30 minutes
at 20°C, the supernatant was removed and centrifuged at 200,000 x g for 2.5 hours at 20°C.
Pelleted material was resuspended in 300 u1 of 50 mM Tris-HCl, pH 7.4, by sonication. The
suspension was adjusted to 10 xg/ml proteinase K for one hour at 37°C to hydrolyze PrP-C.
After addition of Pefabloc (Boerhinger Mannheim) to stop enzyme activity, the suspension was
centrifuged at 200,000 x g for 1 hour at 20°C. The pellet was boiled in 300 «]1 SDS sample
buffer for immunoblot analysis. Varying amounts were resolved on 15% polyacrylamide gels
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which typically yielded sequence information on codons 106 to 224.

| mmunobl ot Analysis. PrP-Sc was isolated fromthe brain of sheep with
clinical gj scrapie by differential centrifugation from Sarkosyl
buf f er ass‘?ﬂ@@ﬁﬂ%‘jed by Race et al., supra. Typically, 0FTF$¥BHan
honogeni zed in 50 MM Tris-HCl, 5 nM Myd 2, pH 7.4 using sonl cat i on. The

nomgenalfhafilbd 33 SR pifhbHEkTMTAGE) ne%ﬁ’m;ﬂi‘%‘eﬁ”

i ncubat e

e hour. uaI 0% vvas
added anwg?mhfé%g? @8 ?”btp ‘?m“ﬁ E’PQY’ v{l'A? t”@fml F99/57.6.1
cent ri-f ugpatabsorbed wﬂ:h(}O[D()(foyl fmolar $8cess nﬁpepnde ﬁysélwhrt@lﬁ-m@hmg@lh-

d 000
2T, SN St ] oYt S
soni cat i &pund Hﬁﬁmpf@mﬂeﬂe "L?QJ%PW rgGP‘eﬁf}ﬁ’a@@uﬂQ IgGd one
hour at zcatatgowbpchtmqsx anPwBuﬂmed Afittea chetriilirhingscot SAbtrdd QECIBagIcRhAGE"

Mannhei entr| fuged at
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pol yacr y lembedtiedde barafﬁn’LZIOHDs&ﬁbﬂ frémbedch blocdkGis siied vatthdniacs iarandGokia PVDF

nmenbr ane

oo o Yor Mlihd BcBholblr. TR odhe sl Sl Fbubleh b yeldpfilogeq op,
F99/ 97. Gsnaneptrm elagzaaluiast for dimnomohistochemistryr. Sections werepdeparaffinized and
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f Or mali neliperTivs, BPUROANE PeNBRRe HoRocSHel; bt kil *&WO&%

bl ock waE9%93ibred »z/mla emmad"chmmdmleedéfl minytey atr35u€). hiotinyloted goatastiogy .
Afldl ti Olnaiouﬁd fgwes Sﬁﬁﬁtbﬁaﬁﬂ\m‘)? sﬁqmuiad-hafsex\aefsﬁ peRItidass] (9 I?nmﬁ:bé ans'é*tct)eat ed
gl ass s or 1 | [ i,ni and
hydr at ed“"%?‘{y %2’ e(i, "“" SGJSE;X'%@S? oérur??%ﬂac aewﬂlg gtﬁf SS%¥%hen

ri nsed awere m@mtqdamu ageepumq\mgnamwrum for ppplication offcayerships:t Nesaswmquieat

- treated whsmdamwuast&uﬁ&n ofthé sifodbcloriad atittiod icodkeail Gxtﬁ qrsuaﬂarraoae&mubm a

nodi fi ed I.tl’ f { R4 AKQ T f I n at ed
sequenti %ffml vﬁm nﬁnacﬁé%aén%gord&még) st% lm&gg de mcu a rh(?fl{g? adi sh
per oxi damenoqhmben@wéy qgekipih gith brainand lynuwid) gesue fwraﬁampwgﬁse@sh@,las 3

mg/ m eamh;cataday]ifsto‘paﬁaﬁgy AndiWesteibldtadalpigut es at 37C), bi ot nyI at ed goat

t d 8
At on”ar o e el pop el Shoneibd AP ils BP1BSHAY L8R BT RAllRPS
count er sVerenidgntifiedn Wél?éﬁok F @§°eS§%‘P AFROG Y gand, la%iﬂ:bde@emt i ng
medi um fU9733ppenceds Se'rhnﬁfAsﬁCﬁt eéd‘dnl m Amwasl (eRcesith AT0091 81 diffess #6mE2 (1)

substi t |
concent%ti?gﬂe%"#“pa evan an%f?%% ona?S %&fg@)&? f‘ﬁalll?zs%alr%b?észo }nge(l
and (2) mgqumsa@erhéubsmmcm&m -i body cockt ail with brain and
| ynphoi drRésutsue from scrapie free sheep, as

Epitope Mapping and Sequence Determination. The epitope recognized by
monoclonal antibody F99/97.6.1 was mapped with a panel of overlapping peptides.
Residues 220-225 (Gln-Tyr-Gln-Arg-Glu-Ser) were found to be sufficient for antibody
binding. This sequence is conserved in the deduced amino acid sequences of cattle mule deer,

~ elk, goats, humans, and sheep alleles as well as in 32 species at risk for TSE. The epitope is
found on the variant C. hircus (goat) allele (GenBank X91999) with a polymorphism in the
binding site for F89/160.1.5 and the variant O. aries (sheep) allele with a polymorphism

-
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I ndi cat ed by hi stopathol ogy and Western bl ot analysis. Mil e deer and El k
PrP Gene Sequences. Three allel es. of-ithe mule deer PrP sequence were
identified. Alleles 138S2 (GenBank accessi on AF009180) and 138N 1

(accessi on WOST8H2§ encode Ser and Asn at codon 138. Al | el ECHUSPUBEZHSsS| on
AF009181) differs fromS2 by a silent nutation. Two alleles of the elk PrP

GenBank AFQL6227,  AFQ16228 odj M L t uti
o codon LBmmedeh piesedingr e spooRm i, Ty LA SLERIBA DR BPR il oGt
epi t ope r etglogy £44:839-83v(169MNPnal anti body F99/ 97. 6.1 was mapped W|th a
panel of overl apgi [y |C|entgﬁ?igr u}?msrmﬁ%ap'réﬁiafk@e& sBéémeeAé&c@cﬁy%f)

were found to be su ant1 bod bi.n nce
conser ved mﬁnQ%aheﬂlﬁ@BéV FYT -Gt meﬁé@ﬁ g 3’1 %ﬁﬁéﬁ}ﬁr‘)fs FePSc
goats, hunpreparatioid fhraeahes withamnasl svedpie asd lﬁmnBﬁompdacsh@ aPeptide kbahds WItBE.

The epitopf afent fn?c}i@é?ﬂ nw Qﬁtsvl?ert\b t2§|3ﬁ§ {velds gdteR ?& ?xgr?é@ ﬁﬁ%ﬂkfmm

X91999) w rsmin Lng site and the
variant O, scapieatiecisebesp. N0 éw@sm%dqeﬁs%h § GRS fomprp B PSR Svhcn
PCT/ US00/ 1@ fkétypé-ischied coitsol piictioeldhalgantibody wis tsefer fwhen FO9/9TE0L Wab aljsoitiedd

Roact i vi Ly i P pep g gr&y@%éﬁa?ﬁeecﬁ*@ﬁéﬁbﬁég“ Tho. Sﬁicf ety of oo

nonocl onal ant i Iowenpohistochemistry g sTissues ufemg e %ﬁecéﬁﬁlalwlgmﬁ?
Pr P- Sc prmﬁéaénapa&w‘oﬂp FOSYOR.EN wisiflirthetevilahted by mnm@modhmmctbmhc

Pepti de band appar r ted
T ext ract fodinl SRRl ERhG Hplls dimﬁ%w‘?ﬁ%ﬁ%ﬂ& BtoBatioibgt
det ect abl eexamination.a 4l TSEcatieptsd mnimals, b@cbmmf@mh smngménmtrm yg@m}pata@ﬁed
control Rﬁisomhmagméctuadum&nuaﬂai mhidbdie Audi& 1&iork . diagstiaRFOTSEd Avvat h

of 11 soueSHPaRPrSF AureeAa ol E I0RLAFE ol Pl A EhShRGT Y

F99/ 97. 6. 11evﬂ9fﬂumbhexwma¢laq@éﬂ>rwammmmw immaenebistoshemisiry Heatfeqatmpent by on

formalin fixeehvid ¥aki fbcBRROULL dnRhidi the PEEBE dPitoFe iRling FhbrioBRhY hkibody
hi st opat hgég%%hc exam nation. Al TSE-affected aninmals had neuropil
spongi osi %Lneuronal vacuol es and gliosis within selected brainstem

and m dbrai n nuPbsitive $tmmngmasdde1@mhin' bragf fromEshegp with maturalhrserapiehmule deer
”Esencephadnan?{(ao%m{ @Vbe‘ﬁﬂ? Qlftiet aﬁhrﬁs*é r aikeaeml{y S YiRdited N é‘%?'rﬁ&&‘%ﬁh%@“

(at the |eyve t he, obex) were se dfgﬁor exam
i munohi stBIIREAR &qd Drainsteny, Was conceptre teg auglets ﬁQSM§ Pﬁ%%’é‘s‘%&?@“"f‘ﬁopﬂ
unmask t heanBrWwito neprdnsmd kglialiceits. nmcllmnmhommnb@dyslstﬁg@f Gign®. granflesiof i ve

st ai ni N9 Wiy ﬁgy vg?,?f e c\%lfag%&t&l?% opitt NORBA UPA-SS 6k ?ﬁed qajaeerﬂe@r

ter WI fcglgﬁg ‘%&E‘Fel

BSE. R '[ t [ i
matter in &k cellj ’(‘Hﬁledl ?Pdaﬁﬁc"a?“éﬂ e 1R g Q&g’g‘: E%XIB aqrgwuﬂg

and was pridstelogically tdse mierogtipi Ksmall, oval to angular hyperchromatic nuclei without
recognizable cytoplasm). There was occasional perivascular and subependymal rimming of
PrP-Sc reminiscent of astroglial foot processes. Neuronal reactivity consisted of punctate
immunostaining within neuronal soma or distinct rimming of neuronal soma with PrP-Sc,
either within neuronal membranes or within perineuronal glial processes. Both neurons with
and without intraneuronal vacuoles had PrP-Sc reactivity. No reactivity was detected in
brain of unaffected sheep, deer, elk or cattle immunostained with the monoclonal antibody
F99/97.6.1 or in brain from scrapie-affected sheep or BSE-positive cattle immunostained

with isotype control monoclonal antibody.
It is understood that the foregoing detailed description is given merely by way of

illustration and that modification and variations may be made within, without departing from
the spirit and scope of the invention.
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and wi thin neurons and glial cells. Mst inmmunostaining consisted of dense
granul es or plaques randomy within the gray matter neuropil. Oten,
PrP-Sc aggregated adjacent to glial cell nuclei and accunulated in a

br anchi ngwaeedioes26 around glial cells identified histol o§CTESI019213
mcroglia (small, oval to angular hyperchromatic nuclei wthout

recogni zabl e cytoplasm . There was occasional perivascul ar and subependynal
rinmmng of PrP-Sc rem niscent §EQE‘I%Nd%9ﬂ.IiS‘i‘kNéOOt processes. Neuronal
reactivity consisted of punctaté “Imunostaining wthin neuronal soma or

di stinct yimy, f ronal soma with PrP-Sc, either within neuronal
menbr aneﬁ@%&?fﬁﬁ%@#ﬁ%@& onal glial processes. Both neurons with and
Wi t hout intraneuron vacypol es Pr P reactivity. No reactivity was
det ect ed<}49> ?‘!ﬁ"f?"gir"s‘?f : §8‘?‘L‘g“ égioc lfo‘? el k or cattle inmmunostained
with the rmno‘B‘F_tB‘ﬁ‘QPsgéﬁ PhHOTRFR c .%‘) r in brain from scrapie-affected
sheep or BSE-H@asmissjic Spengtiorm BA"MEY with isotype control nonocl onal
antibody. It is understood that the foregoing detailed description is given
nerely byl3fnPORAurks | | ustration and that nodification and variations may be
made within, w thout departing from the spirit and scope of the invention.
-16 WO 0414950985P348 USOO 19211 SEQUENCE LI STI NG <110> O Rourke, Katherine
| . <120><Mind@9¥AZt15Ant i bodi es and Anti body Cocktail for Detection of
Prion Protein as an Indication of Transm ssible Spongiform -
Encephal ssétHiles <130> ORour ke <140> 09/ 353, 348 <141> 1999-07-15 <160>
11 <170> Patentln Ver. 2.1 <210> 1 <211> 6 <212> PRT <213> Ovis aries
<400> 1 d7o>PatenfchiVeAr2gl Gu Ser 1 5 <210> 2 <211>4 <212> PRT <213> Bos
t aur us

<210>1

<211>6

<212>PRT

<213> Ovis aries

<400> 1 _
Gin Tyr Gln Arg Glu Ser
1 ' 5

<210>2
<211>4
<212>PRT
<213> Bos taurus

<400> 2
Ile His Phe Gly
1

<210>3
<211>17
<212>PRT
<213> Ovis aries

<400>3
Cys Ile Thr Gln Tyr Gln Arg Glu Ser Gln Ala Tyr Tyr Gln Arg Gly
1 5 10 15
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<400> 2 Ile Hs Phe Ay 1 <210> 3 <211> 17 <212> PRT <213> Ovis aries
<400> 3 Cys Ile Thr An Tyr An Arg Gu Ser An Ala Tyr Tyr Gn Arg Ay 1
510 15 -17 i WD 01//05426 PCT/US00/19211 Ala <210> 4 <211> 25 <212> DNA
<213> Ovi s woioe8s426400> 4 atcgaattca agaagcgacc aaaac 25 RETUS00EIN2N] 1> 22
<212> DNA <213> Ovis aries <400> 5 atcgaattca gacaccacca ct 22 <210> 6
<211> 15 51%12> PRT <213> Mesocricetus auratus <400> 6 Ay An Gly Ay Qy
Thr Hs Asnn@n Trp Asn Lys Pro Ser Lys 1 5 10 15 <210> 7 <211> 26 <212>
PRT <213> Ovis aries <400> 7

<210>4
<211>25
<212>DNA
<213> Ovis aries

<400> 4
atcgaattca agaagcgacc anaac 25

<210>5
<211>22
<212>DNA
<213> Ovis aries

<400> 5
atcgaattca gacaccacca ct 22

<210>6

<211>15

<212>PRT

<213> Mesocricetus auratus

<400> 6
Gly GIn Gly Gly Gly Thr His Asn Gin Trp Asn Lys Pro Ser Lys
1 5 10 15

<210>7
<211>26
<212>PRT
<213> Ovis aries

<400> 7
Val Glu Gln Met Cys Ile Thr Gin Tyr Gln Arg Glu Ser GIn Ala Tyr
1 5 10 15

Tyr Gln Arg Gly Ala Ser Val Ile Leu Phe
20 25

<210>8

<211>21

<212> DNA

<213> Odocoileus hemionus hemionus
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Val Gu dn Met Cys Ile Thr Gn Tyr Gn Arg u Ser An Ala Tyr 1 5 10 15
Tyr An Arg Gy Ala Ser Val Ile Leu Phe 20 25 <210> 8 <211> 21 <212> DNA
<213> COdocoi | eus hem onus hem onus -18 WO 01/ 05426 PCT/'US00/ 19211 <400> 8
ct gcaagaawa@msedaaac ¢ 21 <210> 9 <211> 24 <212> DNA RET/ES000821d0i | eus
hem onus hem onus <400> 9 cacaggaggg gaggagaaga ggat 24 <210> 10 <211> 19
<212> DNQ4<q>1§> Qdocoi | eus hem onus hem onus <400> 10 ggctatccac ctcagggag
19 9

<210> <211> g <2c12> DNA <213> Qdocoi | eug; hem onus hem onus <400>
11 t cacaSECHERERREH IS gt 22 -19 WD 01105426 1 1111 VIIT 11 1"
PCTIUSOQY 19211 I11'11ITITIIL MS CLAIMS Wat is claimed is: 1. A

nonocl onal,_anti body which specifically binds to a conserved epitope of
prion pggiﬂlgf designated as A n-Tyr-d n-Arg-d u-Ser, and capabl e of
bi ndi ng 5

52 pe to PrP-Sc protein and .

rotein in fixed or unfixed tissue that has been treated to
unmask s eg
<213> Odocoileus hemionus hemionus

<400>9
cacaggaggg gaggagaaga ggat 24

<210> 10

<211> 19

<212>DNA

<213> Odocoileus hemionus hemionus

<400> 10
ggctatccac ctcagggag 19

<210> 11

<211>22

<212> DNA :

<213> Odocoileus hemionus hemionus

<400> 11
tcacacttge cccctetttg gt 22
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elimnate availability of a COW of PrP-Cellular. 2. The
nonocl onal anti body of claimk® salr d nonocl onal antibody binds to an
epi tope to whi ch nonocl onal antl jmu“mll‘s directed. 3. The

nonocl onal WOOLEH3¢ of claim 2 “m 97.6.1. 4FPCKU¥I%2Homa
cell line, ATCC HB-12696, whi ch produceés 8nd®setretes nonocl onal antibody
F99/ 97. 6. wigch specifically binds to a conserved epitope of prion
proteins, %AS|%ated as @ n-Tyr-An-Arg-d u-Ser, and binds PrP-Sc protein

in fixed or unf S that has been treated to unmask said epi tope to
PrP-Sc protein ]aan miohodlove entibodly| witich spegifichlly binss te @sqooserver epifope ®f @rion

Prp- Cel | ul ibteins, dé RACOGRLT 't&!# &@Gﬁosektﬁidl caphible *bfqmmig PERSA fotéifitin

nonocl onal conpr|5| ant.i.bo

I I
Conbi nat i emth txed HBFF B ol o P P o, PHES T pro anc
anti body V%]hﬁhataaeailabilmabfg/cdmaptmdmgepltemfri’dP-ﬁsﬂslar ved epitope of prion

proteins, designaf ochc!: Slefboly 6 éélﬁssﬁ@%%&oﬁ&l aBfibly Hnd3 rtE"a§C

prot einin fixed or un IXG tissue t ég\}% een treated to unmask said

epi t ope toePFIPPﬂ@chB?}bF’@WPIO%E’@OFi}?fﬂ?{?@ Feetid ity of a cor r espondi ng
epi tope of Pr P-Leltelthériocional a'ﬁhbodywﬂuﬂmmdesgnated)wm&lal | of claim5
wherein said fi 8%? I ﬁ?@ﬁ‘B

nonocl onal ant |‘{) ‘é S‘EIS &Z“ | T'éct e %I?'H‘Ih@ féér%(h)c %ﬁeg&%s\rll\ﬁogbdg/m
cocktai | omtibodst k9 9wéelr, énrhiclsamlﬁ@&lﬁrmn Wo 8| omsarved, ARIIRSJyOfiPHRYs PIateing,
epi t ope t Qiedizhatbd 4D GIE- ln-A@Q—G!@-Sh’I, Eﬁ@bi&ﬁ@ Pi:P-Sc Ipsotelmrlﬁcﬁled or&mnfiX&btissue

nonocl onal ai | o :
ant i body tpenf—aﬁg’f’g};trgﬁ &n sa %g%n% m)noc aﬁgin %&B'&Q@&g}l%ﬁ 5
or F89/ 193:01reﬁmndlngAnlt¢mﬂfr1i’6%r@H Ylaret hod for detecti ng PrP-Sc protein in an
ﬁnl mal or bhurrars Wil Qﬁbng@l@ﬁﬂrmﬁmdy (codkraiDbwlichi B@mpprises e fifst ngmloaall amtibody .
uman to be teste Q S i
fixed or f@B’Z’é’ﬁmﬁqb&?& r%»slomy}ngxgik é}bl gﬁleznsl ri? 0 @'&@tﬁﬁu‘g’ I(al")F%K:In;fﬂﬁ)h&go&éjl
avai | abi | jantibedy epmpmmpdg pAnti whlchrsm@alﬂwb&?ds top second senservgd
sai d treate@ﬁo}%é of ﬁo eifl®) HeSighited ad Ml MiePhe Gl arhiscappble W bikdidg PrP-Sc

nonocl onal

claim s, i B S OB B8 e,

PrP-Sc pr mduehnnﬁatwadah;hmqf iarsoiresponding epitopp of B-Gellularsue, and (5)
detecting the eﬂﬁmoefonm%ﬂbwwkﬁmbmmi S*SVherem?ﬁld/ﬁsOxhbﬁ&‘l&ﬁl hntMoly *

i ss Siogﬁﬁmgcélta%é’ PRI o ieh mepogiond shpveg IORR7 B SR dMelEE" T, 10 of ()
hydr at ed aut ocl7aviThg;mdrioplonaleantibody casktail pb clain %mherelwsmﬁ sseong meaeglonal
subsequentaniysydifds 184k eﬁk@u 't@ﬁrhlcﬁ'iﬁbn()ﬁlbnﬂ |aﬁﬂl$6d5@89ﬂl’6t)h Siypedted. 11. The
method of clal ry %’h\éhn?orngé:l%n gbo of cl&?nzg where?n s%'ud ﬁx@fjm%ﬁlcj:c(ilonaf grﬂfb )g
is F99/97.6.1 and said second monoclonal antibody is F89/160.1.5 or F89/193.1.5.
9. An immunoassay method for detecting PrP-Sc protein in an animal or human which

comptrises:

(1) obtaining tissue from an animal or human to be tested;

(2) fixing or freezing said tissue;

(3) treating said fixed or frozen tissue to unmask epitopes to PrP-Sc and eliminate
availability of a corresponding epitope of PrP-Cellular;

(4) contacting said treated tissue with monoclonal antibodies which comprises (a)
monoclonal antibodies of claim 1 or (b) monocional antibody cocktail of claim 5, in an amount
and under conditions such that said antibodies bind PrP-Sc protein if said protein is present in
said tissue, and

(5) detecting the presence of said bound antibodies.
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conprises treatnent wth proterrnase—Kk+to—elimnate a 35K PrP-C band and

reveal characteristic nulm ds of prot-ei nase K-resistant
PrP-Sc. 12. The nethod of ,m, m" @msai d nonocl onal anti bodi es bi nd
to an epiwopeessee Whi ch nomnock onal wntsl y F99/97.6.1 ipcriuscensati. 13. The

met hod of claim9 wherein said nonoclonal antibody is F99197.6.1. 14. The -
met hod of claim9 wherein said antibody cocktai,l rises _a first

co
nonocl onal  akf: | Bbelynathadcof plaive 9 wherein seidi iype it Hxethiissye qpd seidJreatingds i body
F99/ 97. GSelec;t,eﬁ_ fetin ﬂfelgdrl.lﬁaéhlsisting ef @) Hydrawd ahotiating (b} tredim eiiti\vﬁcti!sfdigni@@rcri]d :
epi tope t | ocl on - . . .o 1 ed. : e
met hod ViR P%Wﬁ?%‘%e‘g%‘feﬁﬁ?ﬁ’g&# &?@a{ﬁﬁ'@%‘;’ﬁ?ﬁfﬁ? i“B%_ i F99/97. 6.1 and
sai d second nidnodhemagthedhof islaim 9 whemdy sad tissus isrfrozen /tissup and;said dreatipg
WEE hgddpéonfﬂrﬁ%ﬂ&m&?%itﬁi %}?&ﬁiiaﬁfe Idleé 31%1‘:.5@ acarsm@sesml g&tebllﬂll j asaa'teelisttic .
anti bodi es, ) c .| abel e | se i mmunogl obul i n reagent under
condi ti oﬁgl%ﬁ'ﬁt!ﬁgﬁn gﬁ@'oi@érga%%reﬁt%g?rﬁ&sai d antibodies, and _detecting
sai d bound r el@geHite méthod ofi elaine Otwherain said monpdlonalisatibadies hinditogasy epitope tp
conpri Sle\ﬁlgiclﬁﬁ)onS&@ﬁﬁﬁ{xﬁ%ﬁy?@@l@ﬂ'g&tbﬁ?é&dﬂs Wi t h Ihabel ed anti muse
i mmunogl obul 1y reagent U L .candi.tions su al nt anti body
bi nds to sai c}r}aﬁ‘f’%&?@?%r}%faﬂf? 96’@}?{%‘&?%‘%6‘%%"?‘%}‘4 @ﬂggﬁipsa;g?%a}%ﬁl’enzyne-l I gand
conpl ex such l4h7he metbod of claine 2 whereinisaid antibadyicdcktsa| comprisesiadfirstanepoeionabnd
(c) det e&gb@ éﬁi’bﬂ bﬁigégﬁfﬂ Lediﬁaé% WRBP Rfoclbral amiboly EO9YLBIIGs S&Réd Alde 18-
The net hod of” clalm erejn.sald animal i.s.selected fromt oup.
consi st i $§gPnsmonog ALt PﬁsX/{é‘gfkb@l?,“ egﬁ?@ fbigh mgﬁocﬁ’{%%@'wg%np%( ﬁ?ﬂfgés 19.
The met hdifketel. cl ai m 18 wherein said rum nant |ivestock is selected fromthe
group consi Sfsi ffe HetRIACRTLIaiHOR Wwheleh daic firsiioRosIBRA] anfibbdy! ik F9807.6ihandret hod

br ai n neidspespdmargBnal it s B IRLES o RAELS 00T T Soue’of opleen
bi opsy or ndérofThg miethedeof claii 9, wherein said detecting comprises contacting said
antibodies with a detectably labeled antimouse immunoglobulin reagent under conditions such
that said reagent binds to said antibodies, and detecting said bound reagent.
17. The method of claim 9, wherein said detecting comprises:
(a) contacting said antibodies with labeled antimouse immunoglobulin reagent under
conditions such that said reagent antibody binds to said antibodies;
(b) contacting said reagent with an 'enzyme-ligand complex such that said complex
binds to said label on said reagent, and
(c) detecting said enzyme-ligand complex with a chromogenic substrate.
18. The method of claim 9 wherein said animal is selected from the group consisting of
ruminant livestock, cats, mink, and non-human primates. '
19. The method of claim 18 wherein said ruminant livestock is selected from the group
consisting of sheep, goat, cattle, mule deer and elk.
20. The method of claim 9 wherein said tissue is third eyelid-associated lymphoid
tissue, brain necropsy tissue, lymph node biopsy or necropsy tissue or spleen biopsy or

necropsy tissue.
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