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Introduction

The misfolding of proteins and thelr subseguent aggregation In the brain s thought >
be the cause of a group of related neurslcglcal disgaszes Including Farkinscn's,
Alrhaimear's and the tranemissible spongiform encephalopathies (TSEs) such as BSE,
scraple, voOID and CWD; the ‘protein conformational disorders'. The developrment of
highly saneitve and epacific diagnostic assaye for thase diseasas is a high priority.

We report on the davelopment of an iImmuncmatric assay for abnomnal, aggregated
prion protein in brain tiesue that usse an immoabilised pobmeare ligand with spacificity
for the rogua form of tha protedn, in combination with a epacific antibodwanzyrme
corjugate.

Diagnostic assays for TSEs using polymaeric ligands

The currant, EUl approvesd, ELISA assay kits availlahle for the detection of ESE and
ecrapke infecton in brain tissus uss aniibodias which cannat digtinguish the marmal
prion protedn (PFre®™) from the rogue, infectious and aggregated form (PrR™®), Thus a
proteinasa K digestion step s usad 1o remave the large excess of PrE®®" presant in
the tssus homogenate pror 0 assay,. Under- or over-digaston problens can lead 1o
a compromised specificity and sensitivity perfarmance [n the ELISA.

As an alternative approach we have baeen sareaning synthetic polymens lgands with
the intention of identifying compounds with extremely high specificity for PrE™2,
Seweral compounds (the ‘Seprion’ range) have now been identified that, under the
appropriate conditions, have the ability to bind the Pre™® present in BSE and sorapka-
infected bovine brain tissue with high selkectivity, One compound (designated 'v2') was
chosen for inclusion in an assay developrment programme.

The immunometric assay employs the Seprion ligand immobilised direolly 1o the wells
of a rmicroplate (illustraled schematically in Fgure 1). After addition of boving or cvine
brain hermogenate and direot caplure of Pre™® the bound prion protein is then
denatured it siv and detected with a commercially available prion protein-specific
menocional antibodyiperoxidase conjugate. The Seprion assay protocol is compared
wilh that of the commercially evailable kits in Figure 2.

Rasults

Fesults were obigined with Uk=derived Eovine brain samples, confirmed as positive
(BSE Infected) or negative by higtcpatholegy. Figure 3 shows the performance of the
Seprion azsay and the EU epproved assay with negaetive, non-infected braln samgles,
whilst Figure 4 shows B comparison of the two assay methodologles with beth
posithve and negathve braln samples.

Figure 1. The principle of the Saeprion immunamatnic sssay for Pre™
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Flgure 2. The Seprion assay protoca! (A) compared with an EU approved ELISA for BSE detection (B) - the steps highlighted are not used In the Seorion-Based assay
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Figure 3. A compearison of the Eeprion immunomelric agsay with an EU approved ELIEA
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Figure 4. A camparizgon of the Seprion immunsmetric assay (n) with an EU
approwed ELISA (m) using a panel of BSE Infected and non infected boving brain samples.

Canclusions

Tha Seprion affinity ligand immunomelrie assay corroctly identified all the BSE
infeched animals. The assay exhibits a consistently low background signal with
regative, non-infected brain tisaue,

The Beprion assay procedure is grealtly simpliied compared to the proteinase K
digegtion methods and iz suitable for automeation on an ELISA processor, Affiniby-
ligand coated magnatic microparticles have now been prepared and studies are
wnderway on the capture of the abnorrmal prion pretein from larger quantities of brain
homogenate, urine and blopd fractions,



