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SUBSTI TUTED TRI AZI NES AS PRI ON PROTEI N LI GANDS AND
THEI R USE TO DETECT OR REMOVE PRI ONS FlI ELD OF THE
wo bOdERTdo@N This invention relates to the fiel dpOf/GB2005/002910
protein-ligand interactions and nore particularly to
CONSUBSRHTUTED TRIAZINES ASTRRIONRRO EEINLIGANDSANIDTHER n
i gands") and uSENMWIBEDECTORREMOYERRIPNSNAS to det ect
or renove prions from bi ol ogi cal sanpl es. BACKGROUND
OF THE | NVENTI ON Native or cellular prion protein
"PrPc" is wdely distributed throughout the manmalia
and has a particularly well-conserved am no acid

sequence and pr ot &IBLBt@LJtHE NVENTEIN ous prions are

.t hougl f a. i fi : f
This, KA oGS 15 HRIRE O o BTt Fereffiehs and e
partidondtBCto. capaursdshitee biseirtg ppiodoteies("prios eidem Ngdrids") and
ot her infectious pathogens, but do not appear to .
metbeds af HSInddhe cempeuads o detesdor ramove prighs Fem birlagical
sanﬁ)‘l’ést( -transl ati onal conformational change is involved
I'n"The conversion of non-infectious PrPc into
i nfectious PrPsc during which a-helices are

transforned in - C [ t hr ee
a- hel i ces and ﬁ&%‘?‘?@ﬁ@‘f’%iﬁ@{f &1\}#‘5}8?@}'}_{‘ in
contrast, PrPsc is rich in b-sheet. The conversi on of
PrPc to PrPsc is believed to |l ead to the devel opnent

Natiye arrcefiglar 500 IpsotepoifyPicoiswidebepiptiboited Hireughordiky

marg gt = BRI AT EaBhFed sl FERL Rl et orotein
struefiae g ffeatisLisnsiors agi thalgltteloencdrhposedPoPs enodifidceform of the
referred to_ as the "scrapie" form.ao

f th
noryabealdpr (PEPERpRamerclein ARdars A3/ R Brf s oS have some
propttibs i I with BtHeraRRILtion pEBRENS AR Upbearl to

se transm ssi bl'e neurodegenerati ve di seases
contain matkeicaacid himstesd, iSisquoposeditatpl past-dfansBilonahc! ude

conFoCan%%ﬁél é'Waianhe igfir];v%%esd ﬁﬂﬁg %o%\r}grs%onagfs ﬁonthn\f(ia&%us PrPc into
infectious PrPsc during which a-helices are transformed into 3-sheets. PrPc
contains three a-helices and has little B-sheet structure; in contrast, PrPsc is rich
in B-sheet. The conversion of PrPc to PrPsc is believed to lead to the development
of transmissible spongiform encephalopathies (TSEs) during which PrPsc
accumulates in the central nervous system (CNS) and is accompanied by
neuropathologic changes and neurological dysfunction. PrPsc, often referred to
as the “scrapie” form of the prion protein, is considered necessary and possibly
sufficient for the transmission and pathogenesis of these transmissible

neurodegenerative diseases of animals and humans.

Specific examples of TSEs include scrapie, which affects sheep and goats; bovine
spongiform encephalopathy (BSE), which affects cattle; transmissible mink
encephalopathy; feline spongiform encephalopathy; and chronic wasting disease
(CWD) of mule deer, white-tailed deer, black-tailed deer and elk. In humans, TSE
diseases may present themselves as kuru, Creutzfeldt-Jakob disease (CJD),

Gerstmann-Straissler-Scheinker Syndrome (GSS), fatal insomnia and variant
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spongi f orm encephal opathy (BSE), which affects cattle;

transm ssi bl e m nk encephal opat hy; feline spongiform
weewep@idpat hy; and chronic wasting di sease (EWWXBG05/002910

mul e deer, white-tailed deer, black-tailed deer and

el k. In humans, TSE di seases, may present thenselves as

kuru, Creutzfeldt-Jakob disease (CIJD), Gerstmann-Stra

ler: Schei nk S), fatal insaomia and
Crofigfilfvaith fsparat R llon i esty nespta e fuhatian # jesuit
of tITBBEEshidemit iEBRtafSarid [sapbt pr@BabQ%a%%EdQﬂl H8Bomslmption of
Britain and i s nost probably caused by the consunption

fooppradysts gerivasciremdatiie; infleqted withaB 8 Eori“nfasceayd disease BStn

ok B LSRR o SRR R R A 26Rb e i
nervirfsvisssietfiioys BSH-rdeetBSkattiy @l@rﬁqtr@_&md €080 i0@aryhe9gog]
1980s to early 1990s. Because the incubation period

Becpyge ﬁ%"@#ﬁﬁ"?ﬂ pered fuithe Oﬂ@'b’%m@ﬁ@ﬂ disease aayhbe muge than
20 Qbé:c@% h h&nQHmé’trJ&iﬁﬁfgﬁv% lop 9(399%\9& Aot B@%%@?ént for

me apparent for ears. ate, ove
mameygdrs. doeddtapoverti®Oheaaple and kacwe do hhee dostrasted the disease,
j i,n the UK. h ver ses hav

. i | l b
primAsti Iy B8 YK hometeL, casealiave HlsABerBgPoRPRINanasaattance,
Hor@Kord)ardiind, Thay, &rRioht 5. TRBRtaMoRaRSnbaMinated Sg\lﬂge feed

roducts fromthe UK worl dwi de i ndicates a possi
pro<8.|

G EPMpinesdk peorisiwidsindierien @rpassitiie giohs atsdence ofBSE and
nent PR pEARBIRY B! BRI CREEINES HRBridbcnESh g cetection

of Bgﬁﬂin rﬂaﬂa!gumpdah &b_&ﬁttriesmaaada,el_ﬂsw\y Japae _aﬁbitléﬁaby to
etect _and reppve |nfectious prion protein froma
Conggaveptly. dre ARIBT PdeletRndamiye biRFligHs MienPrPteinfrom a
_ g : . h e of
R R N S L U R
t he di sease and could be confirned only by post-nortem

HistghGo . 1 §RonGHERr TRE Tea8 baed of the BRbreara etaioat sians of
the digehsé AR TOUISP BOAfMIEY bM§ bygRItt-mdrfarf histBlogitdl BREmffation
are produced and no conventional serologic test can be

of bair fssue.i Aeharasferisticeefralldl @RS ifaihe. lapeebamgasurable host
o i . . | : o fain
im uggrrlgﬁéegrggée {0e Uoeb! ?pgé?‘,tnodoéht%o‘?éé’é% BrodtickdSnl')
conventional serologic test can be used to identify infected animals. Recently,
identification of abnormal prion protein in the brain has improved the ability to

make a disease diagnosis.

In addition to ingestion of infected products of bovine origin, blood transfusion and
organ transplantation represent another potential mode of transmission of vCJD
among humans. There have been two suspected cases of vCJD transmission by
blood transfusion in the U.K. The infectivity of vCJD in humans by blood
transfusion is currently unknown but there is increasing concern this may be a
more effective means of vCJD transmission compared to ingestion. This is
consistent with data from experimental animal models including transmission from
sheep. Unlike other human TSEs, PrPsc is present in the lymphoreticular system
onvCJD patients, thereby increasing the probability of the infectious agent being in
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make a di sease diagnosis. In addition to ingestion of

i nfected products of bovine origin, blood transfusion
war@eor@ah transpl antati on represent anot her pRPCEOBRE@S/002910

node of transm ssion of vCID anong humans. There have

been two suspected cases of qvCID transm ssion by bl ood

transfusion in the U K The infectivity of v&D in

oo B o] AT (3R T R

conBéfresidut eheBsk Sf ﬁfané(rﬁla@ldrf BN EEhSRISRM iREBATRE uhRnown, but
ingestion. This is consistent with data from

presypably high, aiunaberegil peopls exposed ddiBRE andikerdankiafia preslinical

ciaRERE ool Ve 3 e lt Bhe Boedt Shicr B A la bf,
enhance@ﬁﬂlbwg Beeqieo badptatiby i®prifizted aﬁ@mb@@g@%ﬂrﬁg that
bei ng i nbl ood and its transm ssion through blo

hu”ﬁr%ﬁ’s'ﬂ‘d@?ﬂﬁ"ar@m%ﬁ'm nahe rrggrg\yagf@qm@t than @éWnthfwa@nt Héus,

| t
thert uﬁﬁg\c}fﬁgé@ﬂtﬁ@g@zmw& Id g&% %fg%n 4?%10 by blood
transfysicre dSuch BEsares nag incode efarhﬁ |¢Bmmbamrcaf mfected donors

o oG EBEBA s oo A eSS PS8 o et
prodijtélsﬁﬂrﬂéhdﬁd for aRirhaBd rafurAas c6h§&ngﬁé'r%?§bbﬁ&tlbhéthumﬁn and
human-t o- hunan transm ssion ma e nore efficlent

bovinehleed-denved pm@ts tangrargnBe t@msple@ésut Unéstuniately, PrPsc is

B Pt &R A VA P3P Bho Py 28

seldctiest mdthod bf maacm‘/atldmﬁecsmslv@lonors and the renoval and
i nactivation of TSE agents in ani mal-derived food and
heal th products intended for animal or human

Prloglqgcﬁ;gi\%t {HPSu t dcfift |h%?§ctlJWWﬁH Ilsgﬁdgﬁghé@rs more

derive ucts, organ transp
proraising. t A mamnedey, of Pgaasd,s have ehraadt)abegn idesitified thattbond to prion

e N L LA N e S
to trfeemapépﬁds" Ripeat §é@.|éiﬂféqlp’l-lGGGW@Q1)ObeQ@ iMafl Rnbive dEBmalian

pears nore prom sing. A nunber of |igands have

prloamr@tgtns Huba seaeﬁpf hgami& werke @swqr@dpa$ gas@iteddnn.
WO@IWT%BQI‘ oﬁﬂfér n‘?&%ﬁé@%élhaé ARt BY BoldRidls S& SR Tor

1 gan
polymethacrylate from TosoBioSep, ion exchange resins generally (see US Patent

No 5,808,011 to Gawryl et al), ligands that interact with amyloid plaque eg Congo
Red (Ingrosso et al, J. Virology 69:506-508 (1995)), 4-iodo, 4-deoxy doxorubicin
(Tagliavini et al, Science 276:1119-1122 (1997)), amphotericin B, porphyrins and
phthalocyanines (Priola et al, Science 287:1503-1506 (2000)), metals (Stockel et
al, Biochemistry, 37, 7185-7193 (1998)), peptides that interact with PrP to form
complexes (see US Patent 5,750,361 to Prusiner et al and Soto et al, Lancet,
3565:192-197 (2000)), heparin and other polysulphated polyanions (Caughey et al,
Binding of the Protease-sensitive form of prion protein PrP to Sulphated
Glycosaminoglycan and Congo Red, J. Virology 68:2135-2141(1994)), antibodies
(Kascsak et al, Immunological Invest. 26:259-268 (1997)), and other proteins, eg
plasminogen (Fischer et al, Nature 408:479-483 (2000)). Currently, no ligand has

been fully characterized or found to be able to bind to prion from a wide variety of



10

15

20

25

30

to the octapepti de repeat sequence (PHGEOANEY) found in
all known mammalian prion proteins and a series of

wo c@and®1sver e di scovered, as described in WO ORCTGB3M5/002910
O her materials include a variety of polyners, eg
am no pol ynet hacryl ate fromyTosoBi 0Sep, ion exchange
resins generally (see US Patent No 5,808,01 1 to

: I j at . 4 r ' Lqi
e iouEh bl a8 e U A AR5 Patent o
5,800 6Dt> Ga8/rYIIQAS) ), 4-i odo, 4-deoxy doxorubicin
(Tagliavini et al, Science 276:1119-1 122 (1997)),
anphotericin B, porphyrins and phthal ocyani nes (Priola

To d;étte,g:lum% HRC §iséSded a3 168AGal0 c%r%rg%gs?l évérﬁr}%g}gg'a

, Biochemstry, 37, 7185-71 pept
numbleaof compoaods wmdudifg Bmphoteniaing auipteted ppbreeidds, Congo Red

cve B aRI RS i er e e herapeutc
ageRR! ¥B HhDE AeRfbriRebINbRIN ddest poentRl timp&leBiidh pRipagation,
the Protease-sensitive formof prion protein PrP to

and mmﬂmveobearymmﬁmb@w_e@m effaet apitgorereayal of pa-exsiing
priofE AL RGP TR ThES g BB Slaint 2G3BnFhedd 1oy pew

thergp@its agenteg pl asmi nogen (Fischer et al, Nature
408: 479-483 (2000)). Currently, no ligand has been
fully characterized or found to be able to bind to

The %fs"s@ﬁﬂb% ?ﬁ'ﬁl 6is‘é{is§§m¥5ﬁ76ﬁ'§dfn%frlllg‘t%@itﬁ)le Bk&t@fﬁ%g os&itﬁ‘?or?ﬁ%ignally

e use In specific circunstances (see Pat en
altereds08] ibgolublefoBaarare thougtitito bex dawsativhpracesssa a variety of

di seases are 100%f.atal . Unfortunatel en_f hough a
othehoTEaRes: Ml gt i replogical Bistists « ThE TelalBHina
betviastryihei drivet ofheodis&lase dii@ tintaAgition deyetHewormal to the

anti biotics have been reported as prospective

conforaptiprallyi altesgd prateinds IPoraly einderiined r Exampies of ststidssoluble
prot%@%ﬁﬁ‘éﬁ%ﬁh?o 'p%ﬁqﬁclﬂaé:opfée?@ﬂeﬁﬁ%w% inaém)élpﬂgﬁaaﬁé(seof

0 have any e e renmv
Alzheirmeex diseang apdi aensbrial amyéoid angopadty (OFA); afdwnicldimdeposits

., remi a rgent need for new ther tic agents. The
in L&Y Brdies O KA, cans dizfiasSotathBristpiblian, Fngies b ianiel
tempéraPdeehis FhtimBRS Yisease; superoxide dismutase in amyotrophic

lateral sclerosis; and huntingtin in Huntington’s Disease.

Often these highly insoluble proteins form aggregates composed of non-branching
fibrils with the common characteristic of a B-pleated sheet conformation. In the
central nervous system, amyloid can be present in cerebral and meningeal blood
vessels (cerebrovascular deposits) and in brain parenchyma (plaques).
Neuropathological studies in human and animal models indicate that cells proximal

to amyloid deposits are disturbed in their normal functions.

The precise mechanism by which neuritic plaques are formed and the relationship
of plague formation to the disease-associated neurodegenerative processes are
largely unknown. Methodologies that can readily separate or that can distinguish

between two or more different conformational forms of a protein, eg PrPc and
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altered and insoluble forns are thought to be a

causative process in a variety of other diseases, many
wo@tooslor@hs ar e neurol ogi cal di seases. The rel at PONEBR5/002910

bet ween the onset of the disease and the transition

fromthe normal to the confgrmati onally altered

protein is poorly understoo Exanpl es of such

PP o5 B A A b2 BE GBS oR S grcures
thatdiil epeEifiealy inRIr8&N dith B/ diebdsaagsapatetofrt MBurrent
a-synucl ein deposits in Lewy bodies of disease; tau in

methedelegiesfor separatinggr d§tlﬂﬁu$hmmwﬁéﬁp&ﬂf_atm@mﬁblﬁ€i a

BT i ERAESHE G4 B7ofd ARS8 chaiore sucn as

ured-lumtransv*/@‘ees.lréh gesdient (@J@ﬁgélbe@ﬁei‘drmbl yemsﬂt&@ﬂyublpeotease
roteins forma es conposed of non-branchi

troalmtl P4 PPBIASAS CSRBNT s PREcton of e B rgoniaptanasy

prod-’(.l&‘i3 Bt Pgﬁéﬁ R éi Was PrPIE d?f?é?'%ﬁliz%l t8 g\é%{ﬁresytﬁbfﬁwb relative

present In cere meni ngea
solubéni;)smi rsor- roemcedeimmaj and ttqmishtysfm ﬁmdlalr strbcmnres to bind

et TS LR N CRoRd A0 RATE & Have e TR Femahs an
unrrfe@ neBy te '|dbrﬁlﬁpﬁ@hta‘rfﬂﬁfﬁrééb§ht§ th@ﬂafé“séélﬁﬂld fop@maral
functions. preci se nechani sm by whi ch neuritic

confpr@qu@@alh/r@terrw mewd ﬁépe@alé/c fomgmsgoafatem wifngisease.

such LRSI o N R VB G o
puriﬂmﬁblnl of tee diffextet forms lofiprateim, Graeimuyal Gﬁln&&ﬂ‘vbﬁg fioriweof the
e B oSS S B b et an

fortﬁéra??nver sion and to find structures that wll
specifically interact with the di sease-associ at ed
form Current nethodol ogies for separating or

di sti ngui shi ng i gl . differential
mobility in pol @W@?S%@N%ﬂ resence of a
chaotrope such as urea, ie transverse urea gradi ent

gels; differential sensitivi tg\e 0_protease
Accerﬂ@w Mflrst@gpsmféhﬂ REesaut imentign dthere isgeroxideddhe sise of a

Comggggg’éff&m%ép?t di gest product of PrPsc referred to

res ‘erential tenperature stability;

relative
Z X2 Y
Rt~ S ~R2
s
N\‘%)(1

R? (1)

wherein R' and R? are the same or different and are each optionally
substituted alkyl, optionally substitued cycloalkyl, optionally substituted aryl, or
optionally substituted heteroaryl groups;

R®is hydrogen or an aryl group substituent or R? is a solid support
optionally attached via a spacer;

Z represents an oxygen atom, a sulphur atom or NR*;
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solubility in non-ionic detergents; and the ability

for fibrillar structures to bind certain chemcals, eg
w@ewgol1mesl and i sofl avin S. However, there renBCTI€Ba05/002910

unmet need to identify high affinity reagents that are

specific for the conformatignally altered protein and

especially forns associated with di sease. Such

re e q!ﬂgnostic Kits,
f oﬁg'ge[ebtﬁgsrﬁggh Oﬁﬁgghulgrt?r}li’ %a?’fp%%%&"ﬁ%e fferent forns
of ipnblat RY ahaRY wmramagfbe theerim@usdifferem, Afprésent

di sease fromt herapeutl c agents, biological products,

hydingesy, Retionally suhstitited eky! aoptaining { e ﬁacgﬁrboeemg\o@pna"y
subdtitd V,gg!%t@g%ﬂ\; t@HB&lthfédaoédegegﬁftﬁgllzge b%Pﬁlged B-

presen ere I's provi
phen;oleﬁml;rm"lcbf formula (I): V\herel n Rl and R2 are the

o B B sk FEpraSgus i niEASey Bl aegith¥ stherapiat |9 X2
repr%@@ﬁlts'é Hﬁr%@eﬂréfbm S CRPLih QiR RE $eDIEERS IR Sﬁﬁbpéﬁ Yyl

groups; R37is hydrogen or an aryI group subs uent or
groygssikstiuent! i d support optionally attached via a

NRATe BB SRR 2 Sl ohur atom o
NR5; in which R4 and R5, which may be the sane or

di fferent, represent hydr ogen, optionally substituted
Thegampowsis: ofifaimglalrpap beaisséi fert GHECtiRgPT EHBPYing a prion

protelPfdmt %&rﬁg@é%ﬂ%es%&b%ﬂlu@“&%’ﬁ EH\t/ﬁcg'\rﬂgﬁ‘téY%ar%le The

opti ona stituted b- “pheny one
compodndg are plsed démtstexmt or terogenathpdon zpnmteimﬁeomtthersammé(br may
en at.o

be SHRHNEl TR IP SEISF G rEHOSF 7 SIGB B G bripf AEven 7 may
therbftfte el idtd tb dIbtiHYuéh Bétwefihfi2tiBt§ bRH hon-infectious prion
protein in the sample from patients afflicted with human TSEs and animals afflicted
with scrapie, BSE or CWD. The compounds are useful in methods for detecting
prion protein in a sample, such as a human- or animal-derived biological fluid or an
environmental sample, as well as methods for diagnosing and treating prion
disease. For example, the compounds of the invention may be useful in treating or
diagnosing pathologies such as CJD, vCJD, GSS, fatal insomnia, scrapie, BSE
and CWD and other TSEs using whole blood, blood components, cells, serum,
plasma, plasma derivatives, cerebrospinal fluid, urine, tears, tonsils, appendix and
other tissues. The compounds may also be useful for the removal of prion protein
from a sample, such as a blood sample, blood components, cells, serum, plasma,
plasma derivatives, cerebrospinal fluid, urine, tears, tonsils, appendix and other

materials.

In another aspect, the invention provides a method for detecting a prion protein in
a sample, and/or removing a prion protein from a sample, which method

comprises contacting the sample with a compound of formula (l) as defined above.
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The conpounds of formula (I) may be useful for

detecting or renoving a prion protein froma sanple,
waowk/oa®1a bi ol ogi cal fluid or an environnment abCHEBRI08/002910

The conpounds are used to detect or renove all prion

protein fromthe sanple or may be sel ectively chosen

to detect or renove a single formof prion protein and

Corfure o RaHar e HsSbB i Pl IR oyt pynion R

repregdntsehyidregerpa b gubstitath, lnﬁﬁélswﬂefuééimﬁﬁ trE%Eﬁg Jrdetarding
animals afflicted wth scrapie, BSE or CWD.

the devijopmest at a prigerassopiatarpabaloay R acithicet f@r@xample the
iga R LOoe ARy P el 1@ FreByhl Batoldhies such s GID veuD.
GSSafatdlmsoamlwd;ctrap& BSIEhanlds CVUD. dvitboatswisbingrrtd tiher lbaundpy any
ri on se. For. exa npounds _of the
thedth S IRy e acey IVRIG PeSTIERgBEPn af BoResphigrouch
[
I BB o Bl Eheh Ry sl dbe develgoment
of fustheoPreseponent s, cells, serum plasm, plasm
derivati ves, cerebrospinal fluid, urine, tears,
tonsils, appendix and other tissues. The conpounds may

Thus) iB@ hgthes ebpectidithé ivehasnVikkerdfs provieiedd Aicthdd bf P8atihg, or
, such as a bl ood sanple, blood conponents,

retatcg[rlrgg)ghe g@yqqpmgnbgh@ prtgragq;ﬁg)qtgged wathalegy in a human or animal
sub%ﬁg%g{ﬂgr F?Jgd EbM’pﬂse#‘éHHﬁn?%e b0 tﬁé’?ﬁbjteﬁt a‘;t’fpé)rgﬁgpl’é%ally

eri al n-ano r-aspec inve
effeptivevameantofre tomgotind ofl &dranta (Y tlaatps nohbguirat & & solid support.
sanpl e, and/or renoving a prion protein froma sanpl e,
whi ch net hod conprises contacting the sanple with a

SlmW@h’é‘ﬂw\I@EtlBﬁ"ﬂEﬂHéF p(rb\)lld@§ tﬁ’@ﬁbé‘ %ﬂa%?ﬂ;ﬁ)m%ﬂﬂﬁla‘{i) that is

formula (1) that are not bound to a sol support

not beundhia A sriid stipped dnthe mamugapinreodf @mﬂmmemé’m thevtiszatment
ofa?r@@lg‘%oﬂﬁt%djbafh%ﬂrg{ eating or retarding the

Yon- associ at ed pathology in a
subj ect. For exarrpl e, the ligands of the inventi on rray

be usef ul |n reati ng pat hoIo ies such as CID
Otheileatiyrgs and; aqvantaces &ldng mentionmill b aRRsrS0l raghe following

detéﬁba e%nétﬁyrﬁsn@ 5{:5’{%”?@{ ANodifeRty/s such ligands may

y I'n It ol ynerization of PrPsc or through

DETAILED DESCRIPTION OF THE INVENTION

Definitions
The terms “a,” “an” and “the” as used herein are defined to mean “one or more”

and include the plural unless the context is inappropriate.

The term “3F4” refers to the monoclonal antibody specific to native forms of PrPc,
but not native PrPsc or PrPres. The antibody has specificity for denatured forms of
hamster and human PrPc, PrPsc and PrPres.
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inhibiting the interaction of PrPsc and PrPc thereby
sl owi ng down the devel opnent of further PrPsc. Thus,
w0 pooa/0ofa9ns her aspect of the invention, there iBCT/GB2005/002910
provided a nethod of treating, or retarding the
devel opnent of, a prion- assgm ated pathology in a
human or ani mal subject, which nethod conprlses
mpisterjng to the sub er apeuti cal
The §417s K/ isbaitio g APt BaHiP bR S BRRLCq9ingsg cpipon-
caerthok?fB'l’é'goﬁ@ agd %\mn% mPROE raight 5} bl%rnh}fiedt 'Pﬁefe?ﬁé%rﬁlk&WI
urther provides the use of a“conpound of formula (1)
groupisdtavies2 twot2 baron atoms indhé g¢haimppod tmaene praterably 2 to 6 carbon

nt f.or the tr
atorf PLhB LBl < el BT STB Y Shesitety SRR lhyP2-dhyt n-
pentéﬁ}ilaéﬁcﬂﬁéﬁteﬁ l. t'hﬁe te'??vh%n‘bycﬂﬁamehill BAd aReRFSdcIddlieR e
| owi ng defail ed description and preferred
analeg®wasii nent s. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions The ternms "a," "an" and "the" as used
herein are defined to mean "one or nore" and include
The téven Pdiksxa)” referegsain Btkyt-Otgeadp irswhithithe atkyl & as débaribed
term"3F4" refers to the nocl onal anti body cific
hereiny, Examplessipeiygesnetbppy, ethEY. (RIPPH, 1SRPTEPPL, BfoRy and
pen@(‘?f es. The antibody has specificity for denatured
ofns of hanmster and human PrPc, PrPsc and PrPres. The
term"al kenyl" refers to an aliphatic hydrocarbon

The S FRRd! »8uGed Refeity SRBRen. BrEPUETel. BTRGDIE o gafitor
brandfeg, 2atufatdd hgardearbct Ba%ng M tbhs €drdbn.ateme. l[@Wér alkyl
preferably 2 to 6 carbon atons in the chain,

groupsopin ito Breasbersare, prefyresitasnyiethys. ef’eylhwnfepylztseﬁwpyl n-
buty}] %%@ttﬁH%I sﬁBg @g@ﬁ%ﬂf}ér n- Baé% tyl €5 'ﬁ‘feth(}l)é& ﬁ%bﬁ?%gmfgﬂ& hexyl,

"hetero nyl ogous
4-met¢n§1¢1entylmmpmﬁﬁ;dndQ,Zghmemylmeh AlWheheaalaligll graupais

des%%'eodq |Bgrﬁ glégg%t(lﬁgajt E’;Sgyni tﬁ%hé%%p”r%%? %)éyéub%}ipu?ég by one or

more substituents, particularly by one or more "alkyl group substituents” as

defined herein.

The term “alkyl group substituent” refers, unless otherwise defined, to hydroxyl,
amino, alkyl, halogen, hydroxyalkyl, amide, acyl, acylamino, alkoxy,
alkoxycarbonyl, alkylenedioxy, alkylsulfinyl, alkylsulfonyl, alkylthio, aroyl,
aroylamino, aryl, arylalkoxy, arylalkoxycarbonyl, arylalkylthio, aryloxy,
aryloxycarbonyl, arylsulfinyl, arylsuifonyl, arylthio, carboxy (or an acid bioisostere),
cyano, heteroaroyl, heteroaryl, heteroarylalkyloxy, heteroaroylamino,

heteroaryloxy, nitro or trifluoromethyl.

The term “aroyl” refers to an aryl-CO- group in which the aryl group is as described
herein, eg benzoyl, and 1- and 2-naphthoyl.

The term “aryl” as a group or part of a group refers to:
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pentoxy. The term "al kyl" as used herein, alone or in
conbi nation, refers to a straight or branched,

wa@ atognadesl hydrocarbon having 1 to 15 carbon apOneB2005/002910
Lower al kyl groups with 1 to 6 carbons are preferred,
eg nmethyl, ethyl, n-propyl, g sopropyl, nbutyl,
sec-butyl, isobutyl, tert-butyl, n-pentyl,

ﬁégg‘ahydd%h&'dy i%ﬁgﬁlgﬁlrﬁb‘ﬁdéyché‘ oP ilcyc‘ﬂc 'E?&Fé cf’ﬁé‘rtb\%gcllc

ent yl propyl ere an
moiety afdstor 1®edrbas dtopisi such ay phabylt naplnténmerteh anearthtylene,

rq?utﬁ {?raé be substi.tuted bglone nore .sybstituents

acefiaphifiviens, AOeRlErBRLIE o PR ISaE SRR ndare: ndehes

fluoAse %férﬁ%é"%h@'ﬂhenﬁhﬁwréﬁé 'Br al kyl group substituent"”
refers, unless otherw se defined, to hydroxyl, anno,

al ly BN apiibpgbnsubrstituted\nartiglly, satuiated nadtycycllaagar'aaﬁlmo

can 8 me T YARIEAT Mt L YR GRRIA Y oaldfh Rt boatey
or hate,rba}di@ken)&mfé ajde@)mgéme@wfomﬁé vyaldsthidiu®, such as a
ryl oxy, aryl oxycarbonyl, %alsul finyl, arylsul fonyl,

'”doéif‘ﬂ {etrahydeen @Y'('@ﬂeﬁw Adnéem Bngost ere), cyano,
h
eb?éf%?rreﬁyz%rgl ng?f‘éhﬁé %gc% }Sbtlorﬁﬁfyes;d)?)’%ﬁmt% Eﬁgﬁ%ygroups.

het er oar oy oar
t r WhereramatyhgtoupTk eleseribed as dqd)ﬁonaeij/subslltoteﬂ'i then that group

5 B o e e, B oS5 e or

more2aMll grétfp Sutsktithter aPaéfinef hérefi.oup refers to:a) an
optional I'y substituted nmonocyclic or multicyclic

aromati c carbocyclic noiety of 6 to 18 carbon atons,

n
An 30 r83h ROFuent ROt BRRR o PERASE Both&Rdo aunrysene,
hydlrdxgiatamiﬂo alhyiﬁhalogéhUderD)eyaIIQHe@mi@%cya@d%/la(rjmno alkoxy,
re r n opti o ubstitute

alkoyeaTPANYly Sllenpaicny. ARVEREpE kvl RaYs kB0 asl ¢

enyl ,
aroyfén 2?%39" BB R v, S
aryloxygarbenyl tarylsolfimyl acg)stulfcmyistamltmur @grbsxly; foraan acid bioisostere),
cyano, heteroaroyl, heteroaryl, heteroarylalkyloxy, heteroaroylamino,

heteroaryloxy, nitro, oxo or trifluoromethyi.

As used herein, the term “blood-derived compositions” is meant to include whole
blood, red blood cell concentrate, plasma, serum, platelet-rich and platelet-poor
fractions, platelet concentrates, white blood cells, blood plasma precipitates, blood
plasma fractionation precipitates and supernatants, immunoglobulin preparations
including IgA, IgE, IgG and IgM, purified coagulation factor concentrates,
fibrinogen concentrate, or various other compositions which are derived from
humans or animals. It also includes purified blood-derived proteins prepared by
any of various methods common in the art including ion exchange, affinity, gel

permeation, and/or hydrophobic chromatography or by differential precipitation.

The term “combinatorial library” refers to a collection of chemicals that have been

synthesized by solid-phase combinatorial chemistry techniques. This definition
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i ndol i nyl, tetrahydronaphthyl, indenyl or indanyl
ring. Preferred aryl groups are optionally substituted
\V@bmmmhmgsoups. Where an aryl group is descri brdr/&82005/002910
"optionally substituted"” then that group may be
substituted by one or nore fpbstltuents particularly
by one or nore one or nore "aryl group substituents”
supst tuent refers,

as defined herein.
encaipaesUiang aisput seiasatomeihe gm%ix At aangrates BINS of

ra”dlg’mg%" 0“{3%%9?@ tﬁ&{je& g%cg)?&m%% ?sul fi ny@ure@' e

buildihd blosks uaybe trtdztn}é staftoldgramd thedikeyl ani no, aryl,
aryl al koxy, aryl al koxycarbonyl, aryl al kylthi o,
aryl oxy, aryloxycarbonyl, arylsulfinyl, arylsulfonyl,

The 8 tdYcRallGAT lefary t6 A saliradéd ﬁwd@io@yélﬁﬁ'bﬁfy%)tc of ¥8Reyclic ring
het er oaroyl’, heteroaryl, heteroaryl a

systertafidter B bamionaatoms: witb aryyitop! arﬁ"ﬂ‘?-@%a'@x gndoptionally

r 1y
merk bl 91 BPEO PRI oy isPogurieglionie,
cyclcbkir@gg}ll5 cyeldpéhitgh dyclehbxyl otyistiamyle bwpbl@&ﬂ@neselnatrare
latelet-rich and pl atel et - poor fract| | at el et
Conﬂﬁﬁtﬁ%m ong £3rbagy ﬁeépﬂpaeaara%a@ SEBPF%% ;'9('99 ring SYStemS

mcldgj:]rgfglegél%ﬁé ned ltl‘r’é:tda r8lcBR H?ctte& aft v RAHSHE, %gerﬁrﬂbrtn%hg,s

ernatants, | mmno bul'1n prep arat i

bicyd:ln[;l 3@jurgleicane, b|gﬁ;le|4gGO}hecptam/an@@epallmcarmbw@mmic bridged

act { trat
S i e Y R R R e
monhtaly@mélkahe aRbRBHEd rihg sybeen.i wSuEa@'emmy fHeeéycloalkyl group is
bl ood-derived proteins prepared by any of various

cycl@lmwbd@rb@rmﬁ qrradeaniane.i ncl udi ng i on exchange,

af {p} B .
2 E WL Y o REIRT GRS s lscABEA A5 *BYHS QAR Rtituted” then that
groupanay bexubistituted bglonkidrmaore’substituents cpaitlmﬂaltlyeby iooe avfmore

chem cal s t hat e bee »S eS| ed by solid-phase
one SERTRLRBY AP UpHUREILER Y eiaaoerar s O | P

defi ni ti onenconpasses using a spllt coupl e-reconbi ne
met hod that generates mllions of random conpounds or

The teryn Healogsn”gneans Buoning, ehrines brarainetariedinees. The
bui | di ng bl ocks may be triazine scaffolds, and the
l'ike. ’

The term “heteroaryl” as a group or part of a group refers to:

a) an optionally substituted monocyclic aryl in which one or more of the ring
members is/are element(s) other than carbon, for example N, O or S, and
preferred examples are monocyclic or bicyclic, eg benzimidazoyl, benzthiazoyl,
furyl, imidazoyl, indolyl, indolizinyl, isoxazoyl, isoquinolyl, isothiazoyl, oxadiazoyl,
pyranyl, pyrazinyl, pyridazinyl, pyrazoyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl,
quinolyl, 1,3,4-thiadiazolyl, thiazolyl, thienyl and triazolyl groups, optionally
substituted with one or more aryl group substituents as defined herein, unless
otherwise defined; or

b) an optionally substituted partially saturated multicyclic heterocarbocyclic
moiety in which a heteroaryl and a cycloalkyl, cycloalkenyl, heterocycloalkyl or

heterocycloalkenyl group are fused together to form a cyclic structure (examples of
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The term "cycloal kyl" refers to a saturated

nmonocyclic, bicyclic or polycyclic ring systemof 3 to
wa2ooeatten atons, with or wi thout a side-chai nPCEHG®$2005/002910

optionally interrupted by -(C=O-. Preferred

cycl oal kyl groups are nmonocyfl oal kanes, "eg

cycl opropyl, cycl opentyl, cyclohexyl cycl oheptyl ;

such G P BB 5 8l 1 BB TRl S PR B e SPmore ary
groupslibititients e ydfipab krnein, ékt%pt&ﬂ%ré@éﬂﬁé& @%érwléeon
carbons, eg norbomane, bi C%:/r |4 3. 2] undecane

bi ¥Yherejahateroamibgioands seg Gl rpptmﬁ@"p@up&tyuteidc then that

g OL‘B{/ {{%gq%k ‘ﬁﬂéd K5 rRF G ARk Q ﬁ@érﬂs p%grftngﬂlggg%g Jrﬂe or more

grou I’'s™a nonocy c
onegy shera “amjsgrom slibstitbéntst he deﬂné@abkelh group is
cycl ohexyl, norbornane or adanantane. Were a
cycl oal kyl group is described as "optionally

TheSuH hatHGYEIGAIB (s 1gTCpidums | BRouss ikh ki o o

nore supbstitduents, partlcu ar one Or nore O
cartmn atorrerepdaded bya dngapergam or het&rsatomcdaﬂaiimagi ghmueieg. O, S,

N onIR? b &le REiIHeload® AR oteliifed RBbeTToall b iSs

confirdbag Br hefre™s atomns 3ég iafid@Rdlidis [ dipyerrdis trhb tph@tine, piperazine,
nmonocyclic aryl in which one or nore of the ring

pyrakidineses pyrazal n@|6é\¢éiﬂl@@9'ldmmeMqrﬁanef%fasloexam@es are
hete%ﬁ%b@yc%al?aﬂ S %th% & rﬁgﬁé N%ﬂoﬁ% B’Q pl?pserﬁﬁr‘?e and piperazine.
nonocyc C, e a

i'C or nzi m
Whérerzzhémemyplqalltyh lgycbup |srﬂaMnbgdi ,aSI“n;itndn)éILy subdt)iuted"rthbn that

gro@q?é%qey s%,s[tli.gtga;ggoolrﬁpr r:’gagqt gé,k?sﬁl w}tg,zé(é}'ﬂcaz a%béf)gne or more
oneranthF’ed"aﬂéﬂ grovipf Sulstituer@ sPdStridherefiti nol yl
, 3,4-thi adl azolyl, thiazolyl, thienyl and triazolyl

groups optionally substitut ed with one or nore aryl

ThedE A PfORhLR R TRrelRln TRORRLE o BT avEly” °°

electridally aieetrahahd hOMqidlaT Heydrophalbib eeyeds pref@n mdutrdl dnd non-
whi ch a heteroaray and a ¥c| oal kyl , cycl oal keny| ,
poqu@pg/,eggsygr[ B qgw r&nvironments, as opposed t0 aqueous solvents or

environments. A hydrophobic group will, therefore, have an affinity for other
hydrobhobic groups in a normal physiological environment. Examples of
hydrophobic groups usually include alkyl and cycloalkyl groups, preferably
unsubstituted, and aryl groups.

The compounds described in the invention will generally be used at a pH that is
the same as, or close to, physiological pH. The hydrophobic character of the
compounds, or of particular moieties within those compounds, will be determined
by whether the moiety concerned is charged at such a pH. For example 1-(2-
aminoethyl)piperidine is a hydrophobic group when, at physiological pH, the
nitrogen is uncharged.
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het er ocycl oal kenyl group are fused together to forma
cyclic structure (exanples of such groups include
w@eosotmny|l groups, optionally susbstituted byPORE&BRK05/002910
nore aryl group substituents as defined herein, except
wher e defined ot herwi se). wgfre a heteroaryl group is
descri bed as optionally su stituted then that group

he. su ed one .or re st tu
The JEfe gt Fétebs t A ohalpSE 18 WiilEH § ot mefidh 2y polypeptie
bindUbRd NgteidsSorf thE pieddrt avenBibRidfe sEB@tltht%fdheteroaromatlc
“heterocycl oal kyl" refers to a cycloal kyl group with

comppundastclAs triazigesar bon at om repl aced by a het er oat om
or heteroatomcontaining group, eg O S, N or NR7,
where R7 is hydrogen or alkyl. Preferred

Thehetre P Irofer& o ther vatpe prior ﬁndtelnmﬂolebulwtﬁcwlsih@ﬂmsally and

i m dazol i di ne, piperjdine, norpho pi perazi ne,
w'dsgg E3PIESSA mth'rbmeageqiy af the raﬁ'd‘"éﬁliandtﬂ $tm%re igdghly

con¥rE8 aAds RYRAR ARS8l Sulleh BisemRRaRel oal kanes wiih one

peridine an plpera2|ne Wiere a
heterocycloalkyl group |s described as "optionally

TheJEmRoP el fetels fotnelbndiatRuRlY aSis forn i BraY sfdecute

that‘i’é tHERiLthodbkio 198 W@ctﬁiﬂ%sédd iQi¥sECiabRd With Iﬁ@ph@ﬁ gideases,
etermcq;jldro phobi c group” refers to a |lipo lic

lnC'Lgi"’ch@p/Qd{P b skurgutatalyngoranies GSad.|sgrariat BaF, D and other
rare”l%E@?ar tn)élyéﬁcf rﬁer%Pé‘xﬁ%Fna‘?é e %l sﬁﬁé%?ﬁle S\@ﬂno acid

onpo solve hol acul ar &nvi Fo
seqwmmminbmaiquelomar Brﬂo; dot some ofithé tetatixig gonverted to B-sheet

hObIC r therefore, have an affinity
a”dﬂ%?s Qirted Wﬁ? Eﬁ?@ﬁ@sé‘? ups in a normal physiol ogi cal
envi ronnent. Exanpl es of hydrophobi c groups usually

i nclude al kyl and cycl oal kyl groups, preferably
The tern B3rRrest kefiersda dhepyoteinasea pesistané dedwativesdy the PrPsc

prot a7 kbR hCrd G0 optt B b ke Bl o

The hydr ophobi ¢ character of the conpounds, or of
ticular noieties within those conpounds, wll be
Thed@ﬁ”@r%’i"né@“%?t%@@ﬂé’mtﬁﬁe'nrﬁﬂr@!”@' concerned is charged
at such a pH For exanple 1-(2-

The term “spacer” refers to an optional moiety that connects the affinity ligand to a
support matrix. One preferred class of spacer is represented by the general
formula (Il):

~T[-L-V-]o~ (Il

wherein

T represents O, S or NR';

V represents an -O-, -S-, -COO-, -CONH- or -NHCO-, -PO3zH-, -NH-
arylene-S0O,-CH,CH,- or -NR-;

L represents an optionally substituted hydrocarbon linkage containing 2 to
20 carbon atoms; and

aisOor1.
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am noet hyl ) pi peridine is a hydrophobic group when, at
physi ol ogi cal pH, the nitrogen is uncharged. The term
wO beogandisrefers to a nol ecul e to which a protBCTIGB2005/002910

peptide or polypeptide binds. The |igands of the

present invention are substy4uted heteroaromatic
conpounds such as triazines. The term"PrPc" refers to
the native prion protein nolecule which is naturally

and wi dely expressed within the body of the mammali a.

Theltéﬂns‘gupﬂdml‘r@tm&’ rBfegbty anpBSAIpOaHd B enateriaRwhether particulate
associated with a di sease state. The term "PrPsc"

or nppfRartcylate; ﬁ@'UQ%q@b‘ﬂﬁﬁ'&JP@nQPr@PSa@rt ROEROFQYSIMGICH May be used

to foz Frﬁ;g? gﬁ!ﬁ Y En{j Wﬁétn&%ﬁ'ﬁi@%}é ack 5}%{;{8 atég érh\?elr{rtlcfueéé{d WHRh

prowidEda c@h@embut meahatoalseparsadmgltlae affisily ligandpirem QSEtes ina
, .and ot her re TSEs of c tive nd exper,i ment al

soluffi T8 SufpoRmaf ek Reralars Sk 1he Begud seblugn, beads,

sm:ﬂctfd?‘ﬁéles c£ hdmhBranBdf% m%ﬁ fé?@?aﬁlf id.he a-helix is

converted to b-sheet and i's associ at ed with a di sease
state. The term"™ PrPres refers to the proteinase

Exap e ERUart g ToniaeiEhg SHeld SRndt By ichias Baturaily

occler'hb gIyméRe el polypetidy 6f £peotei SUidhoas &fo@*sfhhﬂed Albumin or
eneral . The term "spacer"” refers to an optional

aschatid sUueh AR @9REOSe: @lginatenFarageenai chiling Celifipes. dextran

o I A gBE S S A, i,

poly\mm eicohdl, pejynestbylasry@te Spenfludidéarhon; émrgae'raileompourﬁs, such
S 00Q., -CONH or. -NHCO- . - POBH: . - NHaryl ene-

as s, glasebeseipubhyaihina, Irog gxidecs &hanstal AKARS, 91

cop8IyRErs EHhEStIMY 8 ANPESABINHIBK 28 Bws SR nfbrai iurally ®ccurring

polymers, synthetic polymers or inorganic compounds.

Also included within the definition of support matrices are soluble support matrices
comprising polymers such as dextran, polyethylene glycol, polyvinyl alcohol or
hydrolysed starch which provide affinity-ligand matrix conjugates for use in liquid
partitioning; or solid support matrices comprising compounds such as
perfluorodecalin which provide affinity-ligand matrix conjugates for use in the

formation of affinity emulsions.

Further included within the definition of support matrices are support matrices such
as agarose, cellulose, dextran, starch, alginate, carrageenan, synthetic polymers,
silica, glass and metal oxides which have been, or are, modified by treatment with

an activating agent prior to, or during, attachment of the ligand.

Support matrices are preferably optionally activated agarose, silica, cellulose,
glass, methacrylate, hydroxyethylmethacrylate, polyacrylamide,
styrenedivinylbenzene, Hyper D or perfluorocarbons. Most preferably the support

matrix is a methacrylate material, of the type sold under the trade name Toyopearl
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20 carbon atons; and a is O or 1. The term "support
matri x" refers to any conpound or material, whether

W@ 06000 At e or non-particul ate, sol ubl e or i nBCI/GBR@®5/002910
por ous or non-porous, which may be used to form an
affinity ligand-matrix conjygate according to the
inventi on and which pr ovi des a conveni ent neans of

(avalGBR R Fornb BBt Nee Fkbr 883y Mo B didniednibngvite, PA
1893@VUSA§ a col umm, beads, small particles, a nenbrane

or a nesh, for exarrple Exanpl es of support matrices
i ncl ude sol ubl e support matrices such as naturally

. : . ; .
WO Ge e ThiingP of aRSc RS RN G e B6 SBho tites,
eg tagaso of acwalngahetho@ar aa@mma@ds ohattadhing ehd affmyzhgand to a
dextran or starch; synthetic ynmers such
matibo Vig R BHACET: 89 bywnﬁf‘?@%maﬂw&%d@ domn ﬁff"btmlwnﬂynatnx
conjﬁhﬁ%@o' pol ymet hyl acryl ate, perfluorocarbon;
i norgani c conpounds such as silica, glass, kieselguhr,
alum na, iron oxide or other netal oxides, or

CorgR BT 53Tt Bl y b OB e e Bt mirogon

ator@$. 1 norgani ¢ conpounds. Al so included within the
definition of support matrices are sol uble support
matri ces conprising polyners such as dextran,

CorilFBh A ISPh Bl Yy 630 BB DAL 39,

particatarweeere R ik dydebger t i ti oni ng; or solid support
matri ces conprising conpounds such as perfl uorodecalin
whi ch provide affinity-ligand matri x conjugates for

It is H?eﬁftrgg gllli‘é’( Jt‘?éé‘g%tdn%rbé‘?? | ad R? 'réﬂre@BHﬂsSérPHﬁhorFa‘l'lPts'ﬂlBEtituted

I nc within the nition of support matrices are
alkykgnoport matrices such as agarose, cellul ose, dextran,
starch, al ginate, carrageenan, synthetic pol yners,
silica, glass and netal oxides which have been, or

In a &iFgt.growslof padichlariyrrefaimialt comhpdurtiy Gfcgdneral foema ey, referred
to ab compounds Of formula gy« 2onTent Of the Tigand.

R3 is as defined above;

X' and X2 are as defined above;

Y is as defined above;

Z is as defined above;

R’ represents a group -(CH2)n-Q", wherein m is from 0 to 7, and Q'
represents -CR"'R"?R"3 or -NR'"'R"?, in which R"!, R'? and R® independently
represent hydrogen, alkyl, cycloalkyl or heterocycloalkyl, or two of R, R'? and
R'3, together with the carbon or nitrogen atom to which they are attached, form an
optionally substituted cycloalkyl or optionally substituted heterocycloalkyl group;
and

R? represents a group -(CH.),-Q?, wherein n is from 0 to 7, and Q?
represents -CR?'R¥R?3 or -NR?'R%, in which R¥', R?? and R?® independently
represent hydrogen, alkyl, cycloalkyl or heterocycloalkyl, or two of R'", R'? and
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Support matrices are preferably optionally activated

agarose, silica, cellulose, glass, nethacryl ate,
why@eoxet hyl net hacryl ate, pol yacryl am de, PCT/GB2005/002910

styrenedi vi nyl benzene, Hyper D or perfluorocarbons.

Most preferably the suppor]i matrix is a nethacryl ate

material, of the type sold %nder the trade nane

1 Toyopear | (avai |l abl e from Tosoh Bi osci ence LLC 1.15
R", weethesvéthhewarbamar givsepatemdo vaich Suzsare &igc e&dorm an

- 97/ 1 4 cri ' £ AL
oot Ay ST 835 RBR T DRRTA B RERE BeBIo Gy oroue
nmet hods, and net hods of attaching the affinity |igand

to a matrix via a spacer, eg by condensation
In compeeindsf formyla glam af finity |i gand-matrix conj ugat es.

X%}al%ngé}%xmgré Bfe‘Fé’rlaBMtSc)thémt?oggrﬁferred in which both

repr esent trogen at ons. Compounds of4_

f @) ot Z(dnd ¥mpeeferatlp represent MRI',dh pesticular whereyR™ is
represent NR4, in particular where R4 is hydrogen. It
hyd"‘?%é)r}ireferred that at |east one of Rl and R2 represents

afbg?mé gf&éﬂamysmtd fod afor eferabRUPom| 0ntoas faridsinost
group of parti'cularly preferred conpounds of general
preferablyitam (itp 3;referred to as conpounds of fornula (la):

R3,.i,51 as f Lned ”, n 12 ' ;

2B, Rl R Bt e ot R et e fogether with
the n‘fiﬂog??pét@ﬁefd whizghgheypre aftithed, @lheterwmyeioalkyl group; om 0

to 7, and QL represents -CR1 1{%2&1?}’,0 -Nza%]ﬁlz in

wte)dhisrareferaply Jrom Q trs mergdseieiably e odp most

n | kyl, cycl oal kyl or heterocycl oal kyl, or

pref%}églﬂ/ggﬁ nq , R12 and R13 , together with the carbon

orf) Rt ang &f? atefarabdy fonine togetbgr witle the cadesntompmitiagen

atom to which they are attached, a cycloalkyl or heterocycloalkyl group.

Particularly preferred groups that Q? may represent include hydrophobic cycloalkyl
and heterocycloalkyl groups, especially with ring systems that comprise at least six
atoms. Examples of such groups include cyclohexyl, piperidyl, particularly
1-piperidyl, and bridged carbocyclic ring systems, eg norbornyl. Such groups are

preferably unsubstituted, particularly not substituted with any polar substituents.

Particular groups that Q' may represent include heterocycloalkyl groups,
especially piperidyl, particularly 1-piperidyl, and piperazinyl, particularly

1-piperazinyl.

In a second group of particularly preferred compounds of general formula (1),
referred to as compounds of formula (Ib):

R3 is as defined above;

X' and X2 are as defined above;

Y is as defined above;

Z is as defined above;
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optionally substituted cycl oal kyl or optionally

substituted heterocycl oal kyl group; and R2 represents
wa2@eoup1s (CH2V 2, wherein n is fromO to 7, BeMGB2005/002910

represents -CR2 1R22R23 O -NR2 1R22 , in which R2 1 ,

R22 and R23 independently rgpresent hydrogen, alkyl,

cycl oal kyl or heterocycl oal kyl, or two of RL 1 , R12

T RTINS i B N AN
substitbedd bybRé o?)ﬁdr@fﬁa'fb(éx Prdlﬁis' &Rﬁbbt}’orﬁéﬂp%hbg%%a by yone or

het er ocycl oal ky roup.” I'n conpounds of "fornul a
mOF&)fUmera@inlmoap@ugs@tﬂ@ﬂ’ﬁbﬁydboth nltrogen b) both Z

wh R4
SO BRI P REERE A Mol a7 REAP
repriesehisraapdptidnatiinsdbsitufed arnigrong, preferabl y from1lto
3; d) QL is preferably -NR11R12; and R11 and R12

preferably form together with the nitrogen atomto

In Cmpennagﬁyfo?ﬁﬁllé‘phg‘:hed a heterocycl oal kyl group; e)

mO to 4, nore preferably fromO to
2 aao@ amolsx? qmeerfrefelhbly biath Gjtramesh; f) R21 and R22

r y f ther w e _carbo
P ) B2 26y Pleteitinranresti R b e BaHEH e e R Ky
h dﬁU ela,et erocycl oal kyl group. Particularly preferred
groups t hat may represent include hydrophobic

cy€) pds la;ﬂfemw freled tz¢cmose Riafegbtiufrem @ipaci al |1y

B A Brate B IR 438 oo Eioyb! PR Rppst one

of thuset daebdbxayt gyodpspbging icdytied oy thedterehire:d caﬁjdw@mm bLthei dikylene
g norbornyl. Such groups are preferably

Cha@n’ZéHQ)PTQ@ ed, particularly not substituted with any

p°'e?b i$ F@f&fét%l\?gbﬁko k! hfbk'% gFr?fEFﬁ‘BWﬁoFrh@Eo @laﬁ@)‘nqﬁt

repfesent I nc eterocyc groups, especia
prefpraidy isdiybr 2pamd i cul arly 1- pi peri dyI and pi perazinyl,

parf)tArc ilélparcratle)/ably a monocyclic carbocyclic or heterocyclic aromatic group,
optionally substituted by one or more substituents selected from the group
consisting of phenyl, phenoxy, tolyl, chlorobenzyl, methoxybenzyl, fluorobenzyl,

pyridyl and indoyl. Ar is more preferably phenyl, phenoxy or pyridyl.

Particularly preferred groups that R' may represent are carboxymethyl,
4-carboxybutyl and 1-(1,3-dicarboxy)propyl.

Particularly preferred groups that Ar may represent include phenyl, 4-
hydroxyphenyl and pyridyl, particularly 2-pyridyl.

Compounds of formulae (la) and (Ib) are novel, and represent further aspects of

the present invention.

One set of specific compounds of formula (1) that have been found to be useful in
the invention is compounds of formula (la) in which:

R3 is as defined above:
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1-pi perazinyl. In a second group of particularly
preferred conpounds of general fornmula (lI), referred

wao eocas1esrpounds of fornula (Ib): R3 is as defPeBdB2005/002910
above; X1 and X2 are as defined above; Y is as defined
above; Z is as defined abovp; Rl represents an al kyl ene
chain -(CH2) p-CH3, wherein pis fromO to 6,

substi t.ued > or nore carboxyl groups and

op%’s@ﬁ'gll*yar_g%ﬁiﬁut ed by one or nore further alkyl

%L?%cﬁztb%tth?é’&@_ tént QAd R2 represents a group -(CH
qgis

, Wherein fromO to 7, and Ar represents an
opm wpesgNts @stituted aryl group. In conpounds of

fo ) , preferably both

ni @Eé@ﬁggﬁgs %g%%g%ogﬁﬁ%gﬂﬁgfer ably represent NR4, in
pantreptdsantsder 2; BAdi s hydrogen; c) p is preferably
framO to 4, nore preferably fromO to 3; d) RLis

pr & &eRMgsonts bineridyber 3damadtye or two car boxyl

groups, at |east one of those carboxyl groups being
carried by the term nal carbon atom of the al kyl ene

Anothemiset of p&if: Ehidpoandsjof formuEs @) thiat hate beed foundHto be useful

. ..mare preferably from.Q to 3, . and t preferably is 1
in thgverigrySoprgoungS R oo ua o3 1Y WhHRE 1 | ¢ car bacyel i o

or RAgd 8§ QefiRdd abay@nmatic group, optionally substituted
ne or, nore substituents selected fromthe group

coXsaaddgretogndhyl , phenoxy, tolyl, chlorobenzyl,
me f rehenzyl, pyridyl and indoyl. Ar is
m&gﬁﬁg?@ﬁtqwe%%gn@& phenoxy or pyridyl.
R’ represents carboxymethyl, 4-carboxybutyl and 1-(1,3-dicarboxy)propyl;
g represents 2; and

Ar represents phenyl, 2-pyridyl or 4-hydroxyphenyl.
DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of the present invention, will now be described, by way of

illustration only, with reference to the following methodologies and Examples.

Synthesis of Ligands

Methods by which compounds of formula (1) may be prepared will in general be
evident to those skilled in the art. Reference may be made, for instance, to the
methods of synthesis disclosed in WO97/10887.

One method by which compounds of formula (I) may be prepared involves

reaction of a compound of general formula (ll)



10

16

20

Particularly preferred groups that Rl may represent
are car boxynet hyl, 4-carboxybutyl and 1-(1

w0 eodiocmnpoxy) propyl . Particularly preferred groups2005/002910
that Ar may represent include phenyl, 4- hydroxyphenyl
and pyridyl, particularly 2¢gyridyl. Conpounds of
formulae (la) and (1 b) are novel, and represent
further aspects of t he resent i nvention. One set of

specific conpoURid’ Di/ ul'aR4) that have been found
to be useful in the |n ion is conpounds of fornula
(la) in which: R3 isN ¥ined above; X1 and X2 are

both N, Y and Z both rgpresent NH, mrepresents 2; Ql
represents piperidyl oClpiperazinyl; n represents 0 or
2; and Q@ represents 1-piperidyl or adamentyl. Another
set of specific corrpounds of formula (1) that have
found to he us in the invention is conpounds

in WBIOPB L Al b B TSd Xoierns define akovedini ratationie dermula (1), with
an aRheBoiy ﬁj,ﬁgggp@ X{‘ﬂﬂ’? Z both represent NH Rl

Fepresents ¢ 4- car boxybutyl and 1-(1
, 3- di car boxy) propyl g represents 2; and Ar represents

Ao B d Bk et b oI s B ebiarod posaves

read%ﬁscﬂ%tcdrﬂﬁ&ﬁ‘ﬁd Bf‘forP'Nu'Id (IﬂPW be described, by way of
[ustration onl referencetothefollovvlng

mst hodol ogi es and Exanpl es.

y4 Xz _Ci
L
=
T

Cl (1)

in which R', Z, X" and X? are as defined above in relation to formula (1), with an

amine-containing support matrix to form a compound of formula (1V)

R1-Z TXZ\\(Cl
N\fx1

R® (IV)

in which R', Z, X' and X? are as defined above in relation to formula (1) and R®
represents the support matrix optionally attached via a spacer, followed by

reaction of the compound of formula (IV) with a compound of formula H-Y-R?.

In a further general preparative method, a compound of formula (V)
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Synt hesi s of Ligands Methods by whi ch conpounds of
formula (I) may be prepared will in general be evident
wo eoobloo®es skilled in the art. Reference may beP@EHAB2005/002910
for instance, to the methods of synthesis disclosed in
W07/ 10887. One nethod by wch conpounds of formula
(1) may be prepared invol ves reacti on of a conpound of
gener al forrrula( )|n Rl, Z, R, Y, X1 and X2
are as defined ab \eg/ \bf* ion to formula (1), with
an am ne-cont ai ni ng matri x. Anot her nethod by
whi ch conmpounds of f bk A'(1) may be prepared
i nvol ves reaction of zﬁ%)rrpound of formula (I11) R Xg
a1\ XxCl (1) inl%gﬂch Rl, Z, X1 and X2 are as
defined above in relati'on to formulah), wth an
am ne-contai ni ng support matrix to forma conpound of
formula (I1V) in which R, Z, Xl and X2 are as defined
in wARAYE' iy Kkelapd 'zag'?ie'ﬁﬂeé%lrbg%ﬂw Feh%tl g)eéﬁcflhs the
support matrix optional attac aas
représérhtsvmsh;h;ort mactrnx o;mtlcm‘ally tadatacbeqb maml spécérorsmelaate(d V)
ound o urt her
Seq%%’ﬂ@r”é{lw'g} PR %('HU% Haf- Boﬁﬁedﬂag g - formul a
(M)in which X1 and X2 are as defined above in relation
i to formula (1) and R3 represents a support matrix
LigangtIfentifigajiont t ached via a spacer, is reacted
sequentially with conmpounds of fornmula H Z-Rl1 and
H Y-R2. Ligand ldentification Ligands can be
ngalnde Ivahfbeédeaﬂfléd)bk eorpwsM Mrhetic libriries bes spitAesized and
esi zed and screened for the ability to bi

nd t
Screﬁiyﬁ Roram %R"ég to pINdole R{leA Fnalytes. &{@@&P&Mﬁdﬁ @ﬁswﬁathrough
e SR SoRY S BT e BIREL RS mofrots gyonas by
a labkglkedi arit'tboﬁgnsppcmorfoppmrepmteuBeeBhadsdommch thehanalym yase

bourqél 3re identified as being suitable ligands.

Use of Ligands to Remove Prions

Ligands that bind prions or fragments of prions are useful for a variety of
analytical, preparative, and diagnostic applications. Prion-binding ligands may be
immobilized on a support such as a bead or membrane, and used to bind and
remove prion from a sample. The solid phase to which the ligands are bound is
allowed to contact the sample, such as a biological fluid, under conditions
sufficient to cause formation of a prion-ligand composite, and prion protein in the
sample binds to the ligand. The solid phase is then separated from the sample,
thereby removing the prion protein bound to the ligand, which is attached to the
solid phase, from the sample. For example, resins and membranes for removal of
contaminants are well known in the art such as those described in US Patent No
5,834,318 to Baumbach et al and WO 01/77687.

Examples of biological samples include, but are not limited to, blood, blood-

derived compositions and serum. Additional biological samples include
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bound are identified as being suitable |igands. Use of
Li gands to Renove Prions Ligands that bind prions or

wo eca@gireryts of prions are useful for a variety BET/GB2005/002910
anal ytical, preparative, and diagnostic applications.
Prion-binding |igands may bg)immobilized on a support
such as a bead or nenbrane, and used to bind and

cerebigoh g e’ Salvt T Sty teers Y 2o, StheF Samples
maySeytaif, colle§Bn Asrath Bh@® yRBIdCatractgli d, under condi tions
sufficient to cause formation of a prion-I|igand

conposite, and prion protein in the sanple binds to

o b B A 1 PR SR e

in thieheert.| Fomimdtandei, e ssliceduriaceatay betdmeptbrade fb@$trodellaise),
exanpl e, resins and nenbranes fo

a micEAb eg E’R{r%rﬁqugylsf\% HRQIV RG99 8108 {0/a%or
leci) EpRIAREIABES D 0B ertopy e Tel, and g he)

a miceogenifuge tlbrlar dglassrsiliqappldsting methlioor pblyowkr bead. The
bl podder i ved conpositions . .and serum Addit;jonal

desifh PGP R aP NG AR A IS En P bSpeAT Tt et faroush

non§pddifibordihy, ductal fluid, tears or semen. O her
sanpl es may contain collagen, brain and gl and
extracts. Many nmethods for immobilizing nolecules to a

A Bt B R A ST O 8 S 5,85 et mey

be emplogexth the sterial for theaalitesurfaiceh liuestrafivVeEpolymers include
or pol yst a test tube (glass

| ypro ene, rene), or
polyBihldics PohprapyShe o Gy g aiuteRcP OBy e HRIEREthaCyiate,
ke . _ i
PO BENNEE 090 8hEXerAlde [ L A TEERGRY B,
polygiaxtiderghdifluedde ¢aQVEENpiliconesnpglyfsematdetiydet cellubosmdellulose

0 t e hr h._non cific bonding,
acetgle, MARSCRIPIGGE, =t e ke DR HRBP bRk Ry fe ol gt
incluti! papdr, gladsey,idiginics, Mtalemeralloiys depticdritRiclveé efiatakials,

for the solid surface. Illustrative polyners include
cements or the like. In addition, substances that form gels, such as proteins (eg
gelatins), lipopolysaccharides, silicates, agarose and polyacrylamides can be
used. Polymers which form several aqueous phases, such as dextrans,
polyalkylene glycols or surfactants, such as phospholipids, long chain (12-24
carbon atoms) alkyl ammonium salts and the like are also suitable. Where the
solid surface is porous, various pore sizes may be employed depending upon the
nature of the system. In addition, the peptide may be incorporated during

polymerization of the solid surface.

In preparing the surface, a plurality of different materials may be employed, eg as
laminates, to obtain various properties. For example, protein coatings, such as
gelatin can be used to avoid non specific binding, simplify covalent conjugation,

and enhance signal detection or the like.
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pol yet hyl ene, pol ypropyl ene, pol y(4-net hyl but ene),
pol ystyrene, pol ynethacryl ate, pol yacryl ate,
w@ologedhyl ene terephthal ate), rayon, nylon, ppCTGBRY0S/002910
butyrate), polyvinylidene difluoride (PVDF),
silicones, polyformaldehydeyq cellul ose, cellul ose
acetate, nitrocellulose, and the like. Oher materials

If cd% eg{ﬁ1 @lﬁpgﬁée% IL%?L&JWS@@%Q% 8Hg%8$‘°|‘ g%sired the surface

will Uﬁmaryi led polyfLeTEEibhal &1 bé bapablé &f bbmga;ﬁtﬂyﬂjn@ﬂonallzed Functional
substances that formgels, such as proteins

groups whighs ynay PEdEfGﬁ?@b@Bh%‘ﬁl S¢rdacespnd dﬂ‘-‘t@st"a'g'jﬁﬁ"@%é?aﬁn'@dUde
f

carBREFUETLIER BB BniHE- o PR YIRFD, AUGR, | Bflei, grows

hydgixyt greups; merchptd gniups and hheshlqehoé’ }tnboh'iapnés ofllmkgmg a wide

.cha 2- 24, carbon ato al. k moni um sal t s d .
Vi G Elscipo A ey ey KRR, Be & elAhaAUsirated in

the MRF&RUfe. various pore sizes may be enpl oyed depending
upon the nature of the system In addition, the
pepti de may be incorporated during polynerization of

Priohlips b 57 spbArREFEn het Ao/l 1B5tarfel bryping

affinity chadBRI@aphy. OLigBhAs BcYEUiIrngtd the apRirtiopscantsy attached to a
exanpl e, protein coatings, such as gelatin can be used

solid §U%mﬁ (BURh RS ERSIT PE MSTRRIGRG, 489 MEE f9 binsland ramove the
oo ABASLARE: 1 FRRERGE i ok AU L8 g sur

eg auméetcs&lppsndamhreesob niemebranefaxceresir, Iandstbaldnxonkmotein binds to

b bl f i
the BmBplIFeq pORAY | Do RLEPSAIENUPO U Hothgipcby means of
antif6AEENIf dé‘?slrbaeoﬁél bf Afefte dNthelS érfé:bs'db"t‘éﬁh@@ fiodithe initial
i ncl ude carboxylic acids, al de am nongaoups

scre@;nmg)ngy(h@pgwm@blh;@dggn @ g ggch a}pgq{ymgihag tesor agarose.

T f
OtngFEBELPEio R e Ut i Guded, o, RS e P INR)
agaivcrsevvoompdsit@ carssHinket | podysaetkarides, tcb&tel Pwmtwrﬁate,
Prion ns may. al so be seﬁar a}ed from ot her

polyshseias AS icRIdosa MBRANGSiSHGN 21 (4T FMRP ML g sejulose
mey-I88 BAUSREC Oftl Akt M1 & BERMIAIABCITe ResiAl t ached to

Use of Ligands to Detect Prions

The ligands described herein are also useful in a method of detecting the
presence of or quantifying a prion protein in a biological sample. A biological
sample such as, but not limited to, those listed above is contacted with a ligand
under conditions sufficient to cause formation of a complex between the prion
protein and the ligand. The complex is then detected by conventional methods,
thereby detecting the presence of the prion in the biological sample.

The complex is detected by labelling the ligand, combining the labelled ligand with
the sample, and detecting labelled ligand-prion complex. The ligand is labelled

during ligand production, such as during peptide synthesis, or a label is conjugated
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solid support, such as a resin or nenbrane, and used
to bind and renove the prion fromsolution. In this

wo p@ban®e; the |igand may be coupled to a sol i BCT/GB2005/002910
support, eg an inert support such as a nenbrane or a
resin, and the prion proteigpbinds to the inmobilized
agent. The imobilized agent/prion may be detected by

to RSy R0 Rds aandratneR oy dRRughe BRF g Vrigh e
Altermatively, eztﬁddmg rﬁoléeﬁlenafpe?ggfgﬁirﬁg{gamt BaéH ¥k @fneamibody, is
pes o

labejlgg ianddhe Ggmaden i Galectes) BaE At 68be! 18bRISEIG ¢
confgjg?ﬁén ke PRSI dé ﬁ%%ﬁ?éhcﬁjﬁi%lr‘@%ldehe axtEnt elg"ﬂ?%rhaﬁé

ystyrene' an ranes sucC
scieaiicrphe pateritditeratute c Suitableslebets)inelude ragionseldotidés; enzymes,

subE5ip GHACITS GRADIHE. IgeRte Bl PBcihaTB T HeaPanANaItis,

maghe@t Wartidle® J1Rf thedikef detecting the presence of or
quantifying a prion protein in a biological sanple. A

bi ol ogi cal sarrpl e such as, but not limted to, those

' [ d and_unde :
Detegsfi e AT E Aok oG clbblor syl EnBshlotting, mestern
anal?els\/\/g@nmbbﬂlt)péhlﬂrhsséyé efludresudnt 'ini‘sfw Bsization M|§¥FISH),

is then detected b&ﬁ;onventl onal t hods, thereby

trackpg &f radigactive o kiskimeinesgent marbefs@ nupleaf Magnesi sesenance,
eleckBidtamaliehio fedints) SBbFrd.f8pSbacosony Balhin, 1) o

chroammiogeetpdnyl; capjllarybeiétteapHdrgsis depothen metingd swhichiteack a
d | abel | d i duct C
o 83k RS %t SRS 568 el o
detécmalé igeaipluded irpihel é&a?ﬂis hét & Gﬁtld:él%ﬁgct &thB%hvention, The
coval ently or non-cova Al'ternatively, a binding

detagtahle greupspar be|aflyfrﬁatetn|abhawgg@odetgqt@hlea@hmaim cheajcal

o, S50] 88061 BRORBl et ARLEERACL bt om
labek nseful mmmeﬂmrm@ap@lrw toethg presdrittrhethbd. Thus, a label
ent |literature. SUI tabl e | abel s

f
s ageaues Ham GRS e Y AR RsaR G hedosiamiceb Biochemical,
immePbasémIcai, dISdHOAIL 8|5‘§calt)'r BREMREE MedMd QU4&SH 1abels in the

chem ['um nescent nol et es,
present invention include fluorescent dyes (eg fluorescein isothiocyanate, Texas .
red, rhodamine, and the like), radiolabels (eg *H, '?I, %S, *C, or 3?P), enzymes
(eg LacZ, CAT, horse radish peroxidase, alkaline phosphatase and others,
commonly used as detectable enzymes, either in an EIA or in an ELISA), and
colorimetric labels such as colloidal gold or colored glass or plastic (eg
polystyrene, polypropylene, latex, etc) beads. The label may be coupled directly
or indirectly to the desired component of the assay according to methods well
known in the art. As indicated above, a wide variety of labels may be used, with
the choice of label depending on the sensitivity required, ease of conjugation of
the compound, stability requirements, available instrumentation, and disposal

provisions.
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magnetic particles, and the |like. Detection may

proceed by any known nethod, such as inmunobl otti ng,
woeabstrtanal ysis, gel-nmobility shift assays, PCT/GB2005/002910

fluorescent in situ hybridization analysis (FISH)

tracking of radioactive or f4olum nescent markers,

nucl ear magneti c resonance, el ectron paramagnetic

NorRERREREE atfs SREGfon PGRES bE FREBRY medhs Bonegelhea igand

mol8&I8 06§ bidtim hs éd\fhﬁéntﬁy EUrRCte theasigduleP oMheliyand then binds to

alteration in size and/or charge. The particul ar | abel

an ahtti-liganddegtepimddip) madecule igither inherently,detectable or

|
coGEht} E3UnG RS et BB G o B E L RAURL g en
compbendcal a phemutrynesﬁenhcohapeonab Pendrabet of iianes mﬁmntn-

) l1-d I d, | abel useful in
lgaridi seiae Nisad. VUROISea igatd Beb Atatwel arbdanedriet Rample, biotin,
thyrdQiHE, artl t&kigbl, |t~°ca§‘ﬂ¥e EQé@ﬁ??éﬁjQHctQﬂ\ﬁ&ﬁ &Y BibRked, naturally

spectroscop| c, photochem ca bi ochem cal
occuming mmH@andal Alwlrmttwalyc any hapténialor anhgémmcompormdnmn be
thet”%r) sent invention include

useé"smggrggpgﬁpnwggarc 88 or escei n i sot hi ocyanate, Texas

. red, rhodam ne, and the like), radiolabels (eg 3H,
1251, 35S, 14C, O 32P), enzynes (eg LacZ, CAT, horse
TheraeiesHep cagalerbe coalu@@tednelr%b'stgmrw geareatingraspounds,

g ty¥BTRatiopAFith, 31 ekme! o aHOE® Bt ihf 8t o' bes
will pnir:nbdlyctm hgmbuasées parftloluladlygirmphairasak a@éte:asgegan_lqh

olycP SRt S R aow RasteyIb, pefoiiasess I arssepit
com%ﬁh&@ﬂwmﬂur&@&cém AratESALIFES, %@luaﬁnﬁ@aﬁmta Aivatives,

known in the art. As indicated above, a w de
dansyalr u@b9lhfﬁrona,b@tps Ghﬁ}mbémmeedentmmqumisondude Iesfiferin, and

L.hg t jtivity required, ease of
23'@%&?&&%@?%%%@?&'9&%30%%' stability requirenents,
avai |l abl e instrunentati on, and di sposal
provi si ons. Non-radi oactive | abels are often attache

Medgp o Kiatoieia Iabelhdre kom0 (Gope ghaki b Mealte 1pug, for
exarlPtPgan etrﬁzhéjga | Y H/dlggé’l% 15Belt Rt 4MRIf6F e ctidM fhclude a

nds t
scintillation counter or photographlc.fllm as in autoradiography. Where the label is

a fluorescent label, it may be detected by exciting the fluorochrome with the
appropriate wavelength of light and detecting the resulting fluorescence, eg by
microscopy, visual inspection, via photographic film, by the use of electronic
detectors such as charge coupled devices (CCDs) or photomultipliers and the like.
Similarly, enzymatic labels are detected by providing appropriate substrates for the
enzyme and detecting the resulting reaction product. Finally, simple colorimetric
labels may be detected simply by observing the colour associated with the label.
Thus, in various dipstick assays, conjugated gold often appears pink, while various
conjugated beads appear the colour of the bead.

The ligands of the invention can also be used to detect targets extracted into

solution from a solid material. For example, a solid sample can be extracted with
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an anti-ligand (eg streptavidin) nolecule which is
ei ther inherently detectable or covalently bound to a
W@ 2@nalossyst em such as a detectable enzynme, aPCT/GB2005/002910
fl uorescent compound, or a chemnm | um nescent conpound.
A nunber of ligands and antjj)igands can be used. Were
a Iigand has a natural anti- igand for exanple,
b| ot |n n_be us

blReat B RovaBlSr g Bl Mhic et fif rediiniitsgnatant can

be o@mactécﬂ gathche liGbhE! TkhURey of Sol StaRpIeBIikciGde aRinA_TErved
onmpound can be used in conbination with an anti body.

prodmé% mRarécularks those thathavsebeempxrpaastodigeants that trensmit prions,

[ t o) e {
eg Rkt leR R RO G SEigPMoS PLBURR & BBo iy Ban be
usechtd» UeWct thay plesehee by grioh @S(Etem inaoili Qthar lscylld samples include
hosphat ases, esterases and 3) écos i dases

braig issis. oipealdissuepiaecampatier, ér’BQ@dH@@fst'PTW@s&@ﬁPp,
0 -
S B Bt ot e o SR R HroBUEE, KR o animals and
aninealclerigadmprbdudtaescent conpounds i nclude luciferin, and
2, 3-di hydr opht hal azi nedi ones, eg | um nol. Means of
detecting |l abels are well known to those of skill in

Altefri2ivaRt thel PEGn-lifahd BSmpRdx@s rﬁ%’ﬁb@ ticted W&ﬁ'PK SP#Pc is highly
radi oactive | abél, neans for detection include a

sengjtiverta PKawhila RrBsaiseparsially HigestpdiofosnRiPresisThenPrPres
ol 2118k RRRR s T BT GhBER, This P R RREF Bl an

PrPavlhadd Mlleclomprtc?:( isghsitivePePsatis Rrixes| FqlltiwnﬁugGfeltih@ls/et:doﬂI Pig, the
the resultin uorescen eg..py croscop V|sua
PrPieaiEe? IANAGFE0 BRCBACAEN by EDRFIE PuEh @o A
electronlc detectors such as charge coupl ed deV|ces
(CCDs) or photomultipliers and the Iike. Simlarly,
In arotherembodimert, igands aecardingdo itiye prventidi mapyabe used fertthe
strates f Z d detecting the resulting
seleﬁﬁ\gec%,?rg erﬁ?aygucqflﬁrgg g\//EEP (frrpl e colorinetric |abels
may be detected sinply by observing the col our

associ at ed V\nth_the | abel . Thus, in various dipstick
fLigandsdte Quantife PrighBd of t en appears pink, while

vari ous

A ligand-prion complex, or alternatively, an antibody to the ligand or ligand-prion
complex, can be detected and quantified by any of a number of means well known
to those of skill in the art. These include analytic biochemical methods such as
spectrophotometry, radiography, electrophoresis, capillary electrophoresis, high
performance liquid chromatography (HPLC), thin layer chromatography (TLC),
hyperdiffusion chromatography, and the like, and various immunological methods
such as fluid or gel precipitation reactions, immunodiffusion (single or double),
immunoelectrophoresis, radioimmunoassays (RIAs), enzyme-linked

immunosorbent assays (ELISAs), immunofluorescent assays, and the like.
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conj ugat ed beads appear the colour of the bead. The
i gands of the invention can also be used to detect
wo arogei®iextracted into solution froma solid Pel/eB2@b5/002910
For exanple, a solid sanple can be extracted w than
aqueous, an organic solventor a critical fluid and
the resultant supernatant can be contacted with the
RedIi nd Exe Iqs olid sanples include
, particularly those that have
been exposed to agents that transmt prions, eg bone
nmeal derived from bovine sources. Ligands in sone
Onecoftsidl witlappreeiatentbat i égioften desisatleto seduassror-epegific binding

 oB bt Ul i 15 S3h BB i otes

ligamat othee ebipfuye Qgedumﬁmobﬂih@d& pn sfsRitsUhstate dustdesirdplerto
and el k, deer and el qg@troducts and ot her ani mal s

minigyge i AROUFEPT WSB?@H ndinghjo, thersalid aibgtraten dVleans of
I t S
reduRid Puct! AGRSpEOTTE Lo AR el KHORA 16]tndte O skl T hEart
Typnta@eﬁhednt@vé&cmtﬁrﬂmubﬁh&at@wﬁh aspmtﬂlﬂmﬂoma ctcsa;bcﬁsmcsn In
[ resistant .to prote PKtreat

hi ghl
partuftt doidB oS tiadsFRhe ¥t ad Bhiman s alBEhpa BSA)

nonifgt f&@ed rhil), lap\dl GatireBRY@ldef usdd. the PrPres can be
denatured and detected by antibodi es such as 3F4. In

anot her enbodi nent, |igands according to the invention
or the selective concentration of PrPsc
Othéh s ; e of Ligands to Quantify Prions A

| i gand-prion conplex, or alternatively, an antibody to
the |i or | g rio ex, .can b et ect ed
Wesifin Rjabaiiays s GaD e pE e od (R ARIRS sbF eanb HeIRToRasRr
pnoﬁ%r&t@ﬁﬁuﬁ é’%arﬁble' ThetetMfiq@é gendRf§inid] é@@pé’?’ﬁﬁﬁdgéﬁtple
bi ochem cal nethods such ‘as “specttop otonre
produgti bggabiﬂ?ctr@pwmﬁrﬂmﬂ'@sbasls chipioldcairar welght in the presence

of SBAE S STAT I o AR REIGFT) 5ol i omprg (suen s 2
mtro(c@lhﬂbse filters mchyfibr fiiten) ot deavatisedr by filterm tarididclib&ng the
various i mmunol ogi cal methods such as fluid or

and
bour@cﬂ éemiq with dhe Hganrds describesaisin: f-lfh;%,lllgﬁi‘d@sﬁﬂﬁ?@!f@aﬂy md toa
prloﬁ'%léB i@ fixed on the solid support. These ligands are directly labeled or,
alternatively, they may be subsequently detected using labeled antibodies that

specifically bind to the ligand.

Other assay formats include liposome immunoassays (LIAs), which use liposomes
designed to bind specific molecules (eg ligands) and release encapsulated
reagents or markers. The released chemicals are then detected according to

standard techniques.

Pharmaceutical Compositions

The ligands described herein that are not coupled to a support matrix are useful in
therapeutic and prophylactic applications for the treatment of TSEs caused by

infection of a mammal with prion organisms. The ligand may prevent
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I mmunoel ect rophoresi s, radioi mmunoassays (Rl As),
enzyne-| i nked i nmunosor bent assays (ELI SAs),
WO povgnabiuor escent assays, and the |ike. Reduct POnGs2005/002910
Non- Specific Binding One of skill w Il appreciate that
it is often desirable to redigce non-specific binding
i n assays and during analyte renoval froma sanple.

polyEhEaldi b elmoren Ruior Be oo S prPe8io Ppsc. in
addigsn itahh e pivefit HHMBIEZBINHING GIFPRE t81PrPeNss Be6idhkihg PrPsc
binding to the solid substrate. Means of reducing such

mefipted peryegrsionmifiRedo&rEsaand thewhy dedaying dke ensetiaf|dinical
[ coatin -

syfighfE gy RS T LRl BEOAE BeFRRYHR K e acion of -
reaptivé agehtato, tayet tieatmoleaplestiotthe Bite o ERP8S abowrortiand Such

human serum al bum n (BSA), non-fat powdered milk, and
COrgRPSIHONS arecs\iianes forusedn acyasisty pkdnig delivent syshedser n

bl ot anal ysis can al so be used to detect and quantify

the presence of prion protein in a sanple. The
Diseesésiabe trgatast al agcordevudewsith frepanetiiochipchaiepbat are not limited

: [ i f
to, B R Bip FiPrR BN B PRa Lo 1Be <BRasTor BreprslAgathy.
CWIDeCSPPE5S, estaPin@bRInie drid vC i t abl e solid support
(such as a nitrocellulose filter, a nylon filter, or

derivatised nylon filter), and incubating the bound

i 1./ ' escl ] ' || S
e e N A R
adm':niiétrhtisnpp?rleferaﬂflge&ﬁe ﬂ)ha}grraﬂﬁeugcail dd)inﬁmilﬁiti%nsl ai’eédcgﬂinty_tered
alternative , the ma e Su seq,uent et ecte usi ng
pargnisspli e intrBvenusTy. [FyPodiEBEPHS ¥aniadsimally, itirgnasally of
o | < AR -
intrairSBalan( s ANV YGRS i dIRARIRE parenteral
adminisiratioadhat comptise alsetutioapfitheagests destribed ehowe dissolved or

susBRBABA 3B AU bR TR o B oSy vt o
aqueRtiRuamtiers. m&EY bermvedu by walteCOUFerId Watks, 0.4% saline, 0.3%
glycine, hyaluronic acid, fibrin sealant and the like. These compositions may be
sterilized by conventional, well known sterilization techniques, or may be sterile
filtered. The resulting aqueous solutions may be packaged for use as is, or
lyophilized, the lyophilized preparation being combined with a sterile solution prior
to administration. The compositions may contain pharmaceutically acceptable
auxiliary substances as required to approximate physiological conditions, such as
pH adjusting and buffering agents, tonicity adjusting agents, wetting agents and
the like, for example, sodium acetate, sodium lactate, sodium chloride, potassium

chloride, calcium chloride, sorbitan monolaurate, triethanolamine oleate, etc.

For solid compositions, conventional nontoxic solid carriers may be used which
include, for example, pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharin, talcum, cellulose, glucose, sucrose,
magnesium carbonate, and the like. For oral administration, a pharmaceutically

acceptable nontoxic composition is formed by incorporating any of the normally
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The |igands described herein that are not coupled to a
support matrix are useful in therapeutic and

w@emphyloacti c applications for the treatnment oPCTEE2005/002910
caused by infection of a manmal with prion organisns.
The |igand may preventpol ymesi zation of PrPsc through
i nhibition of the binding of PrPsc to PrPsc. In

oS Gt 2 B S BB Sy 55
of dctivBlimsreditid ahl SheYprdrdraly it o Eshc@neatioR bf 2575w,

synpt ons. Moreover, the |ligands thensel ves nay be
nodi fied by the addition of a reactive agent to target

For AP o 5 S8 1 BEE R ER h gro
divided ifymn alcgswithre. sudazeas emdtpropslidrite Shedsurfactat Phggnee
with the nethod include, but are not limted to, BSE,

courserneRioKice 2R mkeferrily Ralubisaintihe prepeliast s fepsesastabive of
) s ~f i i:A:
Ut SRALAPA Vo O A o o oSO i 10 2

carpam ]?Mmg,lasuchtaﬁod:mﬁbic, octanodan, Ia{aw'ccabaﬂditﬁ:,r&teari@,tlirm‘eic, linolenic,
Pr ef er .t ar maceut j.ca onposjtions are .

olesisfie ANt is Aol itk epaiphati€ Robhrei aleshel o7 S Syclic anhydride.

Mix%dké‘s‘t'ér%[@@(l%h?’ miké_IHh Bgﬁﬁfuﬁ@l' Jlyceritidsanay Bb'éfn@gyed. A carrier can

i ntranmuscul arly. , the Tnvention provid
alse bepoeudedras degiragdapenitt, £9 ladithinifenintianasal detivery.
conprise a solution of the agents descri bed above
di ssol ved or suspended in an acceptable carrier,
Thepariantbdmiristessi@iinaarg aiepeadingAiponr wisatyis Geirapa@®itistered,
be used, eg water, buffered water, 0.4%

carriers m d, Y. .
the siate ,th%rrsgxslr@ﬁi/@%éc'nm gpimeiandthe dnannef dsaigisgation. In

thePdpRutiB %p'pii&?ﬁon-g,h ﬁ?ﬁnESQiﬁB% btd epﬁnmaxér@oetosé ﬁﬁé e Air@dy
conventl oha , We nown sterilization tec ni ques, or
sufigsing eora peionlirfetiion isv anlanbunt sefficient tayinbihiespread of the prions,

| ut.i b kaged f ' .
or A PSR R FESIASR L B ihS8siind e B cmpicatons. an
améamitideeliate tdhaccomsiishl tRissieldefined aBMtHirapéutically effective dose.”
adm ni stration. The conpositions may contain
AmgHatsitastive & thip urecwihiaaneadanine sevpribtekihartiseases the
parl S5, BSOS BER A BT Sarf B {fienc "
Genrefaligtthagloagearill be inthe rargeasfeaticut Anty to about 5 mg per day,

preferably about 100 mg per day, for a 70 kg patient.

Example 1
Identification of Prion-binding Ligands

The prion-binding ligands described in the Tables below were identified as follows.

Mimetic Library Synthesis

Two 8 x 8 combinatorial libraries of mimetic ligands on epoxide-activated
Purabead 6XL were synthesized (Library A and Library B). PuraBead 6XL is a

porous beaded agarose support which is cross-linked to aid durability. The
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the like, for exanple, sodium acetate, sodiuml actate,
sodi um chl ori de, potassium chloride, calciumchloride,

wae ooobioie@ns nonol aur at e, tri et hanol am ne ol eat e, P€t/CB2066/002910
solid conpositions, conventional nontoxic solid
carriers may be used which bgclude, for exanple,
phar maceuti cal grades of mannitol, |actose, starch,

' t t di h
mefFRS T sy Btnes R katecsimtiRt i BB aRanbPa i S ¥lunse7. and coula
be tdpatédasilydby 8pRactAidReNsRNEdRin PR arf ﬁhé\ﬁrﬁﬁ%@#’téf@bbhplenon
accept abl e nont oxi c conposition is forned

of sypthasise eachhigramymembeneomorised ayemnem@iewmk@déﬂtwrabead

X150 2 TS 2 gttt scBlobr DR W0 chirbffi B eon ibrary

menfoef' wvastfupthat substiouted mlﬂattnm@th@f arbiles’5% For aerosol
adm nistration, the active ingredients are preferably

supplied in finely divided formalong with a
i faact ant and propellant. The surfactant nust, of
e, be nontoxic, and preferably soluble in the
Thqaﬂe)pbllelannmate@eq;pm forathisdibrafy was thrageatisoraawnsin length, and
S s or partial,esters of fatt ont in
was FiRERops b3 PeplPnisl et otuiohs JoRed Brenteadetbidn.
epi¢tagfHy8rin %Hrﬁrhhfénleﬁt?é‘tﬁlbel surhﬁw%'rl%bS thé fUHHe? W6 -amines
ol esteric and oleic acids wth an aliphatic polyhydric
incepetsied opto thestrlay@euqf e@ﬁhy@raruénembgedh@se eminesscresponding

r { I 0 r| e
ol BREERY 208" Hha Y aH R P B 4 st il e
folld\mnglrrglmlmresﬂnle I@hdﬂ%mlfleﬂf&bmmm%Mm M@tggddmﬁnlémme
ar epen n at is being administered, the

gfogﬁ%ﬁeawgevﬁ@q%%% CQIERHE$iDg ﬁ@et”r&’a\eﬁﬁmetawmcwehmgmup
anooénélgfﬂdé'n%rft%'ir%‘%réﬂb bherapeutic applications,

conmpositions are mnistered to a manmmal al ready

suffering fromprion infection in an anmount sufficient

_to.Lnhihit spread of the prions, or at |least partially
1‘2“%@?’3&%‘“@5@0% of the disease and its

alo(rmArrmaietny];;m h@lirgint adequate to acconpli sh this
_| s defi ned "therapeutically effective dose.’

3= W‘@th!@l’?m%' it this use will depend on the
—_ th t I iti ,
4_2(5(2@’%‘@%&“'?{?%39%21&@36 e particular conposi tion

e welg general state of the recipient.
5,=Ge/ﬁ)32eﬁm'mpnbrbardm will be in the range of about 1ny

6 _t Q(ZaRr%lilrgopSrogﬁ) B pyrro%inone
7 = 3-Aminoquinuclidine

8 = 1-(2-Hydroxyethyl)-piperazine

9 = N,N-Dimethyl ethylenediamine
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preferably about 100 ng per day,

for a 70 kg patient.

Exanple 1 ldentification of Prion-binding Ligands The
w@eioei®ihdi ng | i gands described in the Tabl esPORGBW05/002910
were identified as follows. Mnetic Library Synthesis

Two 8 x 8 conbi natori al

on epoxi de-activated Purabead 6XL were synthesi zed

l'i bygari es of mnmetic |igands

Tab Library A and Library B). PuraBead 6XL is a porous
ded agarose support which is cross-linked to aid
durability. Themethods of synthesis were simlar to

those described in WO 97/ 10887,
easily by a practitioner skilled in the art.
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The loading of ligand onto the resin was 12 mmol/g of settled resin, as determined

by assay of free amine after addition of the aminated spacer, and assay of chloride

release after addition of trichlorotriazine to the aminated spacer.

Library B

The flexible aminated spacer for this library was ten carbon atoms in length, and

was introduced by sequential reaction of cross-linked Purabead 6XL with 1,4-

butanedioldiglycidyl ether land ammonia. Table 2 summarises the further two

amines incorporated onto the triazine of each library member, the amines being

referred to by the following numbers:

10 = B-Alanine

11 = 2-Aminoethyl-pyridine
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5 = (+/-)-2-Am nonor bornane 6 =
1- (2- Am nopropyl)-2-pyrrolidinone 7 =
W@20hmon®ati nucl i di ne 8 = 1-(2- Hydr oxyet hyl ) - pi PET/&BR616/002910
9 = L/,L/-D nethyl ethyl enedi am neTable 1 The | oadi ng
of ligand onto the resin wagyl1l2 nmmol/g of settled
resin, as determ ned by assay of free am ne after
agddj 1 t he am nated spacer, and assay of chloride
12 _rg%g}'afggggﬁ%%ralcfmlti on of trichlorotriazine to the
13 -aPhenétedlappiaeer . Library B The fl exi bl e am nat ed
spacer, for this library was ten carbon atons in
14=IEW@!TH',"eand was i ntroduced by sequential reaction of
[ N bead 6XL with 1, 4- .
15 b%ﬁl?]oer Pghéﬁ%rﬁwﬁadyl ether [and ammonia. Table 2
16 -suMathyliserszyidminkeur t her two am nes i ncorporated onto
t triazine of each |ibrary nmenber, the am nes being
1772‘?@'@"@%‘%’ GBWS‘@F{B’?@’HM%V\A ng nunbers: 10 = b- Al ani ne
18 Ltryptagnifye noet hyl - pyri dinel2 = 3- Am nobenzyl al cohol
13°= Phenet hyl am ne 14 = Tyram ne 15 -
19 4GHhfcirer obenzyl ani ne 16 - 4- Met hyl benzyl anine 17 -

- (4-Chl.oraophenyl ) -et hyl am ne 18 - Tryptam ne 19 -
20 ‘é‘&’ﬂ}“ﬁ 'E@CEPL-GI utamic acid 2 1 - DL-Valine
21 - DL-Valine

22 — 5-Aminovaleric acid
23 — 4-Aminobutyric acid
24 — L-Tyrosine

25 — e-Aminocaproic acid

Table 2

10/11 | 19/11 | 2011 | 2111 | 22/11 | 23/11 | 2411 | 25/11

1012 | 1912 | 20112 | 2112 | 22/12 | 23/12 | 24/12 | 25/12

10/13 | 19/13 | 20/13 | 21/13 | 22/13 | 23/13 | 24/13 | 25/13 |

10/14 | 19/14 | 20114 | 21/14 | 22/14 | 23/14 | 24/14 | 25/14

10/15 | 19/15 | 20/15 | 21/15 | 22/15 | 23/15 | 24/15 | 25/15

10/16 | 19/16 | 20/16 | 21/16 | 22/16 | 23/16 | 24/16 | 25/16

10/17 | 19/17 | 20/17 | 21/17 | 22/17 | 23/17 | 24/17 | 25/17

10/18 | 19/18 | 20/18 | 21/18 | 22/18 | 23/18 | 24/18 | 25/18
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22 - 5-Am novaleric acid 23 - 4-Am nobutyric acid 24 -

L- Tyrosine 25 - e-Am nocaproic acid Table 2The | oadi ng
wototkiogantl onto the resin was 19 nmol /g of setPCEEB2005/002910

resin, as determ ned by assay of free am ne after

addition of the am nated spgfer, and assay of chloride

rel ease after addition of trichlorotriazine to the

am nated spacer. Mnetic Library Binding Screening The

library was inverted several tinmes, allowed to settle

and drained by gravity, followed by 2 washes with 1

m _of water and 1 wash with 1 m _ 10 MM PBS, pH 7.4
Thedaadifg|of ligame: opia the reeinewas dBpamola @f eetilegresip; apdstermined

4 : [ . :

by S8y B AER e Set 2adltn'dr MEkBg ShARER FPYSIgRT3l chloride
reledSdaftanadditioh nhtrichtorotripeitet © thelabhihateaicdpaser.e renoved

fromstorage in liquid nitrogen and thawed. 180 m _ of

5% sar kosyl was added to each tube. The suspensi on was

MiMeﬂE%%?EB%SE#@@HM%Q for 30 mnutes at room
enperature, 101 0We y centrifugation for 10 m nutes
at 13,400 rpmin a benchtop mcrocentrifuge. The
er nat an ol ed, .and diluted 1:10 with PBS .
Thed PR P eltER sEPeral Bl af g to S50 angrdplieithy By,
folloWea l?}eﬂ washes avith ¥ mlasfiwafty and 1 aash gthHRBAL $0iirBS, pH
Y

adde er well, and drained by gravity to a collection
7.4 perywell. Eheavallseveie stappediand 8 het, of 2RA wis addgdsper well. The

Iibra‘@%%@%twgtd!b\%?nigﬂfjbﬁ&ié’rrﬁ%lfri%ggtlié(ﬁﬁ—Tf&éttﬁﬁésrﬁ%ﬂ‘@ﬂaﬁﬁnd‘@% mL of a

[1Tecte n the sanme coll p e.
10% bansteribvainficegenete [ HBBH) @aak weve memowvad 'frond8trage af liquid
ach and col | ect ed

TGN WeWegof! geﬁsqf?f”gf%ﬂté%x W@ﬁ|a_3§'<el<ié<aﬁa_cmt%¢-oﬁh9
sosh a1 el by CHSEBIEop T AT AOR e iSRonyre
follomlegt hyoeentrifugatiqn dors1@ mitdtesiat dB,400cipm bsa benehtep
mic}oE:gHtsﬁffueger. e"Ijhé %uB“éFn%?&rﬁ%ési g:o %ted, and diluted 1:10 with PBS (final
dilution of HaBH: 1:100). The library was drained by gravity, and 500 uL of the
HaBH solution added per well, and drained by gravity to a collection plate. Once
the wells had drained, each well was washed with an additional 500 uL of PBS,
which was collected in the same collection plate. This collection plate was labeled
as ‘Non-Bound’. 500 uL of 1 M NaCl in PBS was added to each well, and
collected in another collection plate labelled ‘Salt Elution’, followed by 500 uL of
2% acetic acid solution, also collected in a collection plate labelled ‘Acetic Acid
Elution’ . Aliquots of 26 uL of each resin were transferred to microcentrifuge
tubes, and stored for analysis of remaining bound prion. The Non-Bound, Salt

Elution, and Acetic Acid Elution solutions were frozen in the collection plates.

Dilutions of the HaBH solution at final concentrations of 1:200 and 1:500 were
used as controls for SDS-PAGE and western blots.
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tubes, and stored for analysis of remaining bound
prion. The Non-Bound, Salt Elution, and Acetic Acid
wEbabioorr1sol uti ons were frozen in the col |l ectiP@I/GB2005/002910
plates. Dilutions of the HaBH sol ution at final
concentrations of 1:200 andgsl: 500 were used as
controls for SDS-PACGE and western bl ots.Western Bl ot
M 50 m _ of
£ g b I ) [ ~ A 50 m _ of
a 2X San'pl e Buffer/Redum ng Agent (M xture of
nvitrogen NUPAGE LDS Sanple Buffer 4X (25 m )
50 ulnof ereRat theEhor-Boumgl sarairi Weg adgast tq 20 wh of a 2% Sample

C
oo BRER0EHE ASR hbud B rosbar b KRR S, SR g o s
yL), \Aﬁshr@genBH@PAGESSB@Ié’REEuan@ Rgent Of0 pR), adndoAGSEgrade water
The format of sanples in each 17 well gel was as
(15 pb))l desh tabe vaschéattd RABBCGHDr tassibtites. was rinsed with
dei oni sed water. The white tape strip and conb were
renoved, |anes rinsed with 1X NuPAGE MES runni ng
Duph@ét@e@elé GadrefruNPRO8fdw wegternheslstaaﬁ@tmsmﬂe@ahalytsul@,eof total
gel reservoir of an Xcell Mni-Gel Mdule for
proteigrpehe far@pt ofrpamelastin giach dJevelboe! was asifpllaws:wi t h 200
nmL of 1X NuPAGE MES running buffer containing 500 L
of NUPAGE anti oxi dant (Cat # NP0O005). After checking

for | &gk, the outler resermmdlytewas fillfd wi t WNolufne (uL)
M ni - Gel Modul e wgd@vitiogghedeeBlug cBIsAL i bl e power
supply,q and the g f j ely 45 m nut es
at a co1nst ant 200 Blﬁgtu\l ' W%@Q %rr%%tg was W t hi % 0.5
cm of the gel bott(@atﬁ]&‘m The gel was renoved from

thao Aol caccen + 1t rinacnd thron +1 o \Aifh ACS 2t Ay
T ~J AL "L L) T \N\onJ VVCAL COT

L B A Y2 ybl \JM\J\JL&LLL& L LILJ L9 ) A3
(25 mL, 5 ninutes). aqqﬁgerg%qalr\’,\&orgpg?% over one hour
wWith Invitrogen Sigppodyl ue Safestain, before

0
th three ter (25 m., 1

hour). Western Bl dtlamster-Brain HarPpgEhatel cassette

(cat. NP0349) was.gi{ised with dei oni zed wat er
t he IaﬁSes ri nsed v&ﬁt%d@X NUPAGE runni ng| buffer. ?’ﬁg

gel was placed in[m different * Non-Bound’

4-17 samples 10

A 17-well NUPAGE gel cassette was rinsed with deionised water. The white tape
strip and comb were removed, lanes rinsed with 1X NuPAGE MES running buffer
(Cat # NP0002), and the cassette placed in the gel reservoir of an Xcell Mini-Gel
Module (or compatible). The central reservoir was filled with 200 mL of 1X
NuPAGE MES running buffer containing 500 puL of NuPAGE antioxidant (Cat #
NPOO0Q0S). After checking for leaks, the outer reservoir was filled with 1X NuPAGE
MES running buffer (no added antioxidant). The Mini-Gel Module was attached to
a compatible power supply, and the gels run for approximately 45 minutes at a
constant 200 V until the dye front was within 0.5 cm of the gel bottom.
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Xcell Mni-CGel Mdule (Invitrogen cat # EI0001 ) or

conpati bl e apparatus. The | ower chanber was filled
WOwake/010415 unni ng buffer from stock sol uti on (|PET/GBR@S/002910

20X NuPAGE MES Runni ng Buffer cat #NP0002 or #

NP0002- 02). The upper cha was filled with 1X

runni ng buffer containing antioxidant (Invitrogen cat

S_Qigz%%). To each sanpl e was added sanpl e buffer
Fning the reduci ng agent (Invitrogen cat # NPO0OO7

and cat # NP0O004), and the sanples heated at 900 C for
10 m nutes, centrifuged briefly, and 5 nml _ of each

Thegehias regwved. fran e gek cassettasinduinsed theegtimesuyitteACS water

(25 B8 PRS0, THp JoyidahaR e ARG Il REGRR S Bive
Safiftaiar befoee destaiiag aathithateewatshes aith F6CS evares(2semby ¢ thour).

fromthe unit, opened, and the gel renoved. The gel
was soaked in chilled transfer buffer for 5 m nutes.

Wes'[gﬁq B(Q@nsfer menbr ane was wetted i n nethanol,

red to transfer buffer, and incubated for 2 X
10 m nutes under agitation. El ectrode transfer buffer

A R R 0 B N IR oo vt

andQIﬁTé lemestiyed el 1 XINUP RGERRHAIR BiFter, T %@WsVﬁbEe@fn a
he transfer chanber (Bi oRad cat #170-4

Xceih Mini-Ge| Medulg dmvikpgen eat %E&Q%mr@pmpeélmﬁf apparafuserThe

T

ZOXMFEWGEf MESI:II;'UhIhlﬁd BijfmtcbD#NPgOBQalm‘# NP0DO02402).. Theaipper
ransfer, sandwi ch was prepare ayering in sequence
Cha@BSFﬁg’é‘S filled path 198;5‘@?”'?5/913%?? S?fliﬁé}'ngr@ﬁ%?@ﬁ%@t ('"V'trogen cat
#Np@b@55trogen cat. # LC2005), gel, filter paper, and
sponge. The cassette was fol ded and cl anped shut. Cels
were transferred for 45 mnutes at a constant 100V,

To och S S SileparpB Br B Bbing toh redfieing, BASAt o
(i APHNPOR 50 AL R AR ) 4008 pepte t 500G for
10 naigatets teotrifuged brieftye antEsple ofhescle samplenleadednones okthee
moleculér welght marﬁer (Sr(n:v?ttrdg% cat # LC5925) was also loaded. The gel was
electrophoresed for 45 minutes at a constant 200 V. After the run was complete,
the cassette was removed from the unit, opened, and the gel removed. The gel

was soaked in chilled transfer buffer for 5 minutes.

The transfer membrane was wetted in methanol, transfered to transfer buffer, and
incubated for 2 X 10 minutes under agitation. Electrode transfer buffer from stock
solution (Invitrogen cat # NP0006-1) was prepared with the addition of 20%
methanol and antioxidant, and chilied before use. The reservoir of the transfer
chamber (BioRad cat #170-4070) was half-filled with chilled electroblot transfer
buffer. A BioRad transfer unit cassette in a plastic BioRad transfer cassette tray
was made ready with adequate volumes of chilled electroblot transfer buffer. The

transfer sandwich was prepared by layering in sequence sponge, filter paper,
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VWB7104). The menbrane was then incubated in a 1:10000

dilution of Signet 3F4 primary antibody 3F4 nouse
womeokonal anti body (SI GNET, cat # 9620) st oCRCT/GB2005/002910

solution in 20 nL fresh Western Breeze Primary

Anti body Diluent overnight,gunder refrigeration, on a

rocking platform The blot was rinsed 3 tinmes in 20 rrL

PV S e D B 0oL ol aaiplr 9 RS (R SPonge.

TheCiissette Wae-fdldd@2and éla e@f%h%ﬂﬁ]@m@?@%ﬁs@rﬂe@ﬁbms minutes
Anti body Di | uent for mns at roomtenperature on a

at arcoprtang 1904t néhithe vham@ﬁb@t e terApetatare. above t hen
washed with 20 nL of 20 MM Tris-HCl, 1 nM Md 2 at pH
9.8 for 10 mns at roomtenperature. The nenbrane was

After transfeerthednémbearty waslpmmddnsiﬂclaad digradeedl ingubbted fak1 hour,
on V\lé§ﬁsern Breeze pre m xed Chemni | um nescence Substrate

ing; RlatformyatgoaMeMpsdaiurg R 4oeMmb A VM eSS Bragze blocking
agef #&ini IRG trBE@ﬁ Wé&t@ﬁ?BY@éZea(bhé’mgmﬁr%src%ﬂE% KR hti :ﬁﬁ)ouse (cat. #

m nut es. was transferred in a sheet protec
WBTH4).fil mcassette and exposed to film (Arrersham cat.

# RPN-3130K) for 5 mn at roomtenperature and devel op

in a devel oper. Exanple 2 Use of liqgand 5/4 Attached

ThetrReMBrdrsswat HherRizUBAR AR 271:RO060 @lﬂhﬁ"@r@' oBS@‘Pl@t 8¢l lprimary

Concentrate An adsorbent conprisin

antib A SHe MU oP AN iDDds SS TN Ch 06301 slesk selation in

20 1 18R bR BRI RmEr Abfo i Blasih oL Uhaft
refngemflge nat }evnionklﬁﬁﬁéitdrhﬁrglgjﬁm\s gta%ser;i(mi 2 gmwﬁ Jﬂm?or?:[el gfri
Westeyr Bieere ooy Uathand ns mesmbrce nen aesbeied i 11690
KPLaAP]s‘éCQHQar’ypéﬂtfb%ngP‘LnHéte#rG’?E ‘f?’é% dﬁ% hb&Vestern Breeze

super nat ant renove Human cell concentrate
Primarp@otibedy Dilupntifes 60ivies atirodmAdewieratute 00 anockimgaplatform.

Tho BN PG af 2ohTaia Bsnad Wb 4P e v sl v

MgCl2 at pH 9.8 for 10 mins at room temperature. The membrane was transferred

to a dry clean dish and soaked with 5 mL Western Breeze pre-mixed
Chemiluminescence Substrate (CDP Star) for 5 mins under gentle agitation. The
alkaline phosphatase was allowed to react over 30 minutes. The blot was
transferred in a sheet protector to a film cassette and exposed to film (Amersham

cat. # RPN-3130K) for 5 min at room temperature and develop in a developer.

Example 2
Use of ligand 5/4 Attached to Agarose for Capture of PrPc From Red Blood Cell

Concentrate

An adsorbent comprising ligand 5/4 attached to Purabead 6XL base matrix was
synthesised as described in Example 1 to provide a compound of formula (VI):
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solution. A 1:1 suspension (400 m) of conpound (M)

suspended in 40 Citrate buffer/280mM NaCl pH 7.0,
woameatdesl to a 1.0 m mcro-colum and al | owePICT/6B2005/002910

drai n under gravity. Hanster Brain honobgenate in RBCC

(1 nmM) was pipetted onto t settled affinity

adsorbent and allowed to drain. The adsorbent was

subsequently washed with 1 m of su sion buffer and

al lowed to draing Both floy throught fractions were
coIIch&ﬁnoQ@QELﬁ$ hd\P,N ed N-ZOOC“’The affinity
adsor bent was tenovyd t he coI suspendrng in
0.5 m of suspensiof buf§er and transferred to a

cryovi al. The vol une affrnrty adsorbent transferred
was recorded after alllow ng the vial contents to

settle and the volu upepynat ant adj usted to
provide a 1:1 slurry. A
transferred to a m crof uge-vi for use in SDS-PAGE
and Western bl ot anal ysi s of&’bound prion a$Vhescri bed
in Exanple 1. The presence of strong bands by western

A saiife of AREHBEY DB iasaslar B PouiRs oty S8 Buir 1390 )
was1R3wad afdl @ @x&fdl 122 '?\g/vér afto Xr’ﬁaé(eé \R)'g?e;l Ed g s°t8 leld in

concentr at e. tron Of I ndi
wet ldecfand® rmhumshé’uetmrxfeoé\waﬁ d:entrrf)dgetjeatﬂas(‘r)ﬂo mdbr 5I' hiisutes at

. d bes th t b
4§ EGANS SUBRata g mae e S od et bonroall @icaniine BBCC:
250 l%rz)v@a AKEA WRCOARSSIY T8O Aradd @bﬁtD\l? Wi bf ifvERYIBREBited

, rather than agarose. l orotriazine
RBQﬂeﬂ Banl) wasoemovedaarstimixagowitia 01 2 Bl-fbdwmsdgfdprem hompgenate
soluf‘gr'ﬁno 650M (36 g) was washed on a sinter funnel wth

' portions (36 m ) of RO water, then the gel
drai ned and re-suspended in 1 M potassi um phosphate pH

A 14 SudpBisid hOOﬂTﬁoﬂﬁmﬂ%@{Vl?@@%érﬂé&rrﬁ'@nwd&ﬁrafé“

resuspended in 1 M potassi um phosphate pH
buffenikBIrRaMAdaEt pkiX70,vag added to a 1 0 ml micro- column and aIIowed to

drain under gravity. Hamster Brain homogenate in RBCC (1 ml) was pipetted onto

the settled affinity adsorbent and allowed to drain. The adsorbent was
subsequently washed with 1 ml of suspension buffer and allowed to drain. Both

flow through fractions were collected, combined and stored at -20°C.

The affinity adsorbent was removed from the column by suspending in 0.5 ml of
suspension buffer and transferred to a cryovial. The volume of affinity adsorbent
transferred was recorded after allowing the vial contents to settle and the volume
of supernatant adjusted to provide a 1:1 slurry. A sample (200 pul) was transferred
to a microfuge vial for use in SDS-PAGE and Western blot analysis of bound prion

as described in Example 1.

The presence of strong bands by western blot corresponding to hamster PrPc
indicated ligand 5/4 attached to Purabead 6XL (beaded agarose matrix) was able

to bind PrPc selectively from human red cell concentrate.
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This m xture was transferred to a stirred gl ass
reaction vessel and 54 ml _ of acetone added. The
woRoboi®isnas cooled to 0 OC, then to this was pODeB2005/002910
cyanuric chloride (2.7 g) dissolved in cold (0 0CQ
acetone (27 m _) and the myture stirred for 1 h at
0-4 0OC. The resulting slurry of dichlorotriazine
activated product was poured onto a glass sinter and
washed wi th aqueous acetone (50%v/v, 180 m ),
Exa er (180 nlL), aqueous acetone (50%v/v, 180 m )
water (360 ml ). 3.2 Monochlorotriazine
i nternedi ates Various nonochlorotriazine internediates

ac. Y§ eFgesm Beads

rmnochl orot riazi ne am nat ed Toyopearl 650M adduct of

1- (2- am noet hyl ) pi peridi ne (am ne 3) (&repared by
Thisgxasnle idegcrbesthesprenaeation ofi pempar ﬂfsllg(am Togfaining amines

usetﬁﬁ Q@Lqer!&sf%hWUé %'P\Sarﬁ%%%édqgol&n\%tﬁé’érwa'té) Quﬁ;?orf]s Pf%yopearl

650M) clatirahan agaroseact i vat ed ami nated Toyopear! that had
been drained in water on a glass sinter, transferred
to a plastic reaction vessel and cooled to 4 0C. The

3.1 BlcKidtbiadhe FEHsRve 3 aﬂqiﬁé}eﬁolfo;&%@ap g;%m he mixture

} t h aqueous
DMF (50% v/v, 35 m _), ROwater (70 m _), then allowed

o R e e
port@ﬁ‘sr(gﬁ M LOUTTROSVAtBRtAGN $r)e g@rsdrﬁrrfa@aérﬂﬂrdoyu@bmhwn e
+/-) 2-am nonor bor nane gfg i n agueous DMF (13.3%

potagsiym phogEhate pH a@d?»@dal-) J@et was altovead tadrairpand thensre-
suséjﬂlrﬁﬁl&rlﬁ V‘ﬂspoalgéisqgm V hd dé’éH 7.0 (27 mL) and RO-water (27 m.).

orotriazl ne- ac m nat'e yopear|
Thisraxturdneasrdnsfernedttera stitred glhas seastioheressel amds 54 mnle df

s eI 115 HERER BB 5157 OIE B e B

chloRGET8Y cj)rHlecﬂvéH ﬁﬁéolé I(ot°e'> a@@fénﬁﬁ%‘?@ﬁu"érﬁd‘t%m diMed for
(50% v/V, 70 RO wat er nL), then allowed to

1 h ar Qi CorT hetfesgitlng@IurrBszdlghlvn@tnﬁ@n@cﬁﬂtluatﬂdrmaduwas poured
ontd 4 gpa%tses(?ntg%ﬂg %\?arshegwm 3&9&&}3 é)éet&negl(éﬁ‘?m/\? 180 mL), RO-

water (180 mL), aqueous acetone (50% v/v, 180 mL) and RO-water (360 mL).

3.2 Monochlorotriazine intermediates

Various monochlorotriazine intermediates were prepared from the dichlorotriazine-

activated Toyopearl 650M as follows:

3.2.1 The monochlorotriazine aminated Toyopearl 650M adduct of 1-(2-
aminoethyl)piperidine (amine 3) was prepared by dissolving 1-(2-
aminoethyl)piperidine (0.47 g) in RO-water (28.8 mL) and cooling the solution to

4 °C. This mixture was added to 7 g of dichlorotriazine-activated aminated
Toyopearl that had been drained in water on a glass sinter, transferred to a plastic

reaction vessel and cooled to 4 °C. The mixture was shaken at 4 °C for 2 h, then
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acid (am ne 20) was prepared by dissolving L-glutamc

acid (0.51 5g) in aqueous DMF (50% v/v, 28.0 nL) and
waeueoud1sodi um hydroxide (10 M 0.7 nlL) then PODGBRWS/002910

the solution to 4 OC. This m xture was added to

di chl orotriazine-activated agi nated Toyopearl (7 g)

that had been drained in water on a glass sinter,

th SHLFL st B Bl B8 Wi T b0k gk v,
35 g, mmwtree(wmgdtnewanom@ﬂ tddrafl 6H fe §Rdrwashed with
aqueous DMF (50% v/ v, m.), RO water (140 nlL), then

allowed to drain on the sinter. 3.2.4 The

3.2 3P HHIBHE Iérﬁlbg&ggﬁaé?ﬂﬁ&%ﬁzﬁ%ﬁgﬁrésggigg'gu&pﬁk/ 5.
amudbﬂ@ﬂdovmem@ @mmrs)m@prepaa@d by Gﬂssélknr%(gr) ;_aguﬁmr%ﬁnane
ydroxid

8%50% v/v, Eﬁ\A%‘Z agd @queous sodi um (t .
@5“&‘1}'38% 1B 78 MNev» 26168 b ang QPQi'OQ th'ﬂusglu ion tO 4°C.
Thlsm'rih(tl:iﬁ,£ WaSduedsd 1';40%3f Slcﬂf cgt‘n‘églln raﬂﬁﬁlé ?P&{téd ?Bﬁgpearl
am nate Toyopear | een ra| ne |n wat er on a
thatdhaxtbe@n dtained i wata‘rmaaglase sintpf, dsanisterrexhict & plastie seadtion

e GASTALR 2 el B SR Bk . P
mixgeré g\éﬂﬁétﬁﬁ\td\fa@a@siﬂﬁéﬁan@'\ﬁaér@f@% éqﬂ@oﬂ'é-bM (Y%t\#\F

(14 , then allowed to drain on the sinter.
70 mhd '?q@rvb%tﬁr o144 mbathge a&ﬁWﬁQtt@airaa;mp@srsmtssoM adduct

of glycine (am ne 19) vvas prepared by dissol ving
I
328 e ehe ey d ST b oy g otbr - Fotamic
amd:@mmnagza) h!assm1epa'remby dlséowln'&ll.-zglutam(uaeldv(ﬂ$125@<)i e‘daqweous
d ot { ted
OME 584 SE GG 40 B3UPiS SR arSg a2 £ then
coonm@nffé @csmﬁ@h tP4acpirard mmUr@aWéé. aedé/ﬁosaichmgtrﬁeme%’cﬁvated
he m xture was shaken for 60 m n at

amlﬂﬂ@drﬁ wqme@rlﬁa &) dbat mﬂcbbge@deas@ectumwetermoa w@a@@ntm th
0
ver SRR EMos 000t i B o TP
shaken for 70 min at 4 °C, then the mixture poured into a glass sinter and washed
with aqueous DMF (50% v/v, 70 mL), RO-water (140 mL), then allowed to drain on

the sinter.

3.2.4 The monochlorotriazine aminated Toyopearl 650M adduct of 5-aminovaleric
acid (amine 22) was prepared by dissolving 5-aminovaleric acid (0.41 g) in
aqueous DMF (50% v/v, 28.5 mL) and aqueous sodium hydroxide (10 M, 0.35 mL)
and cooling the solution to 4 °C. This mixture was added to 7 g of dichlorotriazine-
activated aminated Toyopearl that had been drained in water on a glass sinter,
transferred to a plastic reaction vessel and cooled to 4 °C. The mixture was
shaken for 60 min at 4 °C, then the mixture poured into a glass sinter and washed
with aqueous DMF (50% v/v,70 mL), RO-water (140 mL), then allowed to drain on
the sinter.
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Solutions of am nes for the second stage reactions
were prepared as follows: 3.3.1
wd 2q0grnAvinoet hyl ) pi pehdi ne (amne 3; 0.94 g) weSI/GB2005/002910
di ssolved in ROwater (10.8 nm.). 3.3.2
1- (2- Am noet hyl ) pi perazi ne 3&am ne 4; 1.90 g) was
di ssolved in ROwater (21 .6 nlL), then split into two

3.2. QOWEQﬁénch&oﬁldﬁn@ﬁHﬁate@ Téy8pearl 650M adduct of glycme
2- (2- Am noet hyl) gyrl dine (amne 11; 0.84

(amines kDI wasiprepased w@sssphmq glyging (@, 5@§)QDlnrﬂgUGO:BISIDMF (50%

viv, BREET et TP AT pydroxts Clelnbo k) 38 cbBfing the
SOIUEOh th GITE, Tﬁls?m&tu'Fé WY a@ddP 1% g%f disHiérotlaAves-activated
di ssaolved in (10.8 nL). Reaction m xtures were

amiiSa Tieacnt SRITEReR AGIREh WHEY 39 BBPR SiseT, transferred
to agﬁ’é&%%%lg%ﬁ %@%e’i‘ﬁn{j ?fe'aetg'@t§ ?ﬁ@nﬁﬁﬁ@@ﬁ%ﬂgﬁen for 60 min

I'C reaciion vessels con
at 4t°ﬁ:ethmntbnehho<twerpmed1 anto rzntgaiassedm&&rear(d?wgashemwnhtwueous DMF

(SO 15 ) 6 wr RS CaTay R alPiera g G the Sier.

nmonochl orotri azi ne i nternedi ate. Each vessel was
tunbled at 60 OC for 24 h. The gels were then washed

3.3 hinahpeogiwetais DVF (50% v/ v, 35 nl), RO-water (35 m ),
0.1 M hydrochloric acid (35 m), aqueous isopropanol

(30% v/v) containing sodium hydroxide (0.2 M (35 m),

SolURenyasf emihédfdtithe sabend atageusattidriswbrd pRgsavéd as Zollbws:
m ) and stored in aqueous ethanol (20%v/v) at 4 OC

Exanpl e 4 Use of Prion Binding Ligands Attached to

33 B (ORI Qe it 8 Has doived fRRater

(10.Binglands attached to a beaded pol ynmet hacryl ate matri x
(Toyopearl) were synthesised as described in Exanpl e
3. An extract ( 1% wv) of scrapie infected hanster

3.3.br méc ﬁrﬁid&%wm&raﬂmr(aﬁm% b ood $akis aRB6KRBE IR RD-water
preepared using t he’ procedure described for
(21. @nl,;ﬁathen spllt into two portions (11.8 mL each).

3.3.3 2-(2-Aminoethyl)pyridine (amine 11; 0.84 mL) was dissolved in aqueous
DMF (50% v/v, 10.9 mL).

3.3.4 Phenylethylamine (amine 13; 0.88 mL) was dissolved in aqueous DMF
(50% v/v, 10.9 mL), made up in two equal portions.

3.3.5 Tyramine (amine 4; 0.96 g) was dissolved in DMF (10.8 mL).

Reaction mixtures were assembled from combinations of the appropriate
monochlorotriazine intermediate and second-stage amine, made up in plastic
reaction vessels containing the monochlorotriazine intermediate (7 g) and the
amine solution to a total solvent volume of 35 mL, including 5.7 5ml RO-water
within the 7 g of monochiorotriazine intermediate. Each vessel was tumbled at
60 °C for 24 h. The gels were then washed with aqueous DMF (50% v/v, 35 mL),
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hanst er brai n honbgenate (Exanple 2). The binding of
PrPsc by the polynethacrylate affinity adsorbents was
was@emss®ds by packi ng adsorbent slurries in 1 nPCT/GB2005/002910
m crocol ums and chal | enging with spi ked RBCC usi ng
t he procedure described in fg(an'pl e 2. SDS- PAGE and-
vvestern bl ots of sanples extracted fromthe affinity
rf.or d as ribed in
RO gL o B ieoTe Sl EREmLE By s sgEosarol (30% wi)

Confﬁlmﬁg @baiuMe h9dioxRRE @2 M)L(B5RADI RODRER:r 7 O B0 ghdAoidtlis
SDS- PACGE reduci ng buffer Western bl ot "anal ysi s

ethaﬂﬁlﬂ(&ﬁéﬂ%t%hm%@lns’lﬁ@@ddﬂ waseeus ethansl cifoal/vi atgt °C.
ligands 5/4, 19/13, 5/3, 22/13 and 19/1 4 [all
denonstrated high affinity for PrPsc in the presence

Exaafplédman red bl ood cel |l concentrate. The binding of

co arlson of the western bl ot
aghad ¢t nethageylater ResinpfepCapture of

prpg@ﬁom%e@s?@teﬂl% d%;eété' bl e bands of slightly
the proteinase K treated
sanpl e conpared to the non-treated sanple confirnmed
bi ndi of the ot.einase K. resistan nfetlo
Conpigiiidhchnrsig BENY 16805 Supciad e bendrd pbbadiRae s ate
matﬁ&(‘P@ﬁ?éafrl‘?V\%@é Cgﬁmnaaps@mla%t@edaﬁséa ifh Eka Brﬂn%fxtlhli‘?? %

oradi c D Causitive Prion from Red Bl ood

wiV)&in é@rﬁpleaméecm hamséan brein spiked inte duman Edbipee call was

N X T AT T —
hanristeli bratreldombgénate! (Exatiphe 2Y, | Tatecbingisigros FlrE’ISt:aiyrthég

li nds 5/4,.. 19/13, 5/3, 22/ 13 and, 3/4 | al
polymatpacyiate ity adsarhents wasrassepsed py @ﬁph'eseaﬁisgmﬁraeﬁlwes
i t
.n1§§r?g§md;\#ﬁgﬁs E)'f(\@ dwaﬁéﬁ@i@ge ofgth ganRg%i; mg;%e rbcedure
dese¢rinethint Examples. & ArGE@aids\Nesierl'(JalptSJofesaiﬁpllesEs«traEteniﬂom

the EMHR{I' agg&%%tsa\ugs plé%rmgclj %% described in Example 1 with the

exception that a second set of sample aliquots were treated with proteinase K
before mixing with SDS-PAGE reducing buffer.

‘Western blot analysis indicated that polymethacrylate resins containing ligands

5/4, 19/13, 5/3, 22/13 and 19/14 Iall demonstrated high affinity for PrPsc in the
presence of human red blood cell concentrate. The binding of PrPsc was
confirmed by comparison of the western blot banding pattern obtained +/-
proteinase K treatment. The presence of clearly visible bands of slightly lower
molecular weight for the proteinase K treated sample compared to the non-treated
sample confirmed binding of the proteinase K resistant form (infectious form) of
PrP.
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An affinity adsorbent conprising ligand 5/4 attached

to a beaded pol ynethacrylate matri x (Toyopearl) was
weynbhepised as described in Exanple 3. ExtraceGr/GB205/002910
w v) of scrapie infected hanster brain spiked into
human pool ed plasma and hungg whol e bl ood were
prepared using the procedure described for nornal
Ex ter brain honbgenate and RBCC (Exanple 2). The

g of PrPsc by the polynethacrylate affinity

Uséd$ PridanBmdiRe La@ﬁaesa&fhdwedpt@cMngeWé@wbe@Re%imfdrl ©8apture of
I n 1 m m crocolurms and cITaI [ engl n

descrl bed in Exanpl e 2. SDS- PAGE and vvestern bI ots of
sanpl es extracted fromthe affinity adsorbents was

Thepex;ﬁemmedt desotibed in Eedmipte Exveagptepebton iding RBEREPIKdDONIth
t. a second set gE) sanpl e aliquots were treated Wt

th
°/°|<§w ¥)d1UmaR SROBE G rhr%r\ﬁormpwn%esv\feﬁ@nr%t@ahgs's indicated
I a t

thabbkﬁlyﬁn%tth%%?lé?% ieghisg%?rﬁgﬁiﬁg]lggzdrﬁé‘%% ?@/‘43 Ba L 22/13 and 3/4/al
derdemtr&ied ekllgidaﬂﬁn@y]f(HerPrﬁrmryl ﬁtmnarPsBertadlmCtleoremﬂdhe @resence

of huma and | e human bl ood. The bi ndi ng of
°f'H"ﬂ%%f%ﬁ;B'%8§ﬁgﬁFﬂﬂae%@aqéonpan son of the western bl ot

bandi ng pattern obtained +/- proteinase K treatnent.

The presence of clearly visible bands of slightly
Examapleb nol ecul ar wei ght ~ f or the protei nase K treated

Fromemmaanllsﬁtd and/\HUmebeBI@pnarent to one skilled in the

art that ligand 5/ 4 and other |igands described herein
attached to a support matri x such as pol ynet hacryl ate

An affit9 2Re6HRIN )SoHﬁ)ﬁEM'g Ifg%rndtém AHaBhed o 8Maded epolyrpethacrylate

concentration of vari et Yy of priron pr ot
mairixdiroyepeart)vas @mihesja@cb aelescribed inubxamplendl Extractsd1% wiv)

o SE8 R GER PR B R ] s rmer

whalehisotewe ke prepaded asiigans pebcddure des@:ﬁédfﬂrln@ﬁnbphémdter
subsequent detection and quantitation. Al tho ch)
% hese

braipdhqpegenata angtRBCS Examnle 2). Hhe bipding oAt
polfthéfHacRAste ity adsorbents was assessed by packing adsorbent slurries

in 1 ml microcolumns and challenging with spiked plasma and whole blood
samples using the procedure described in Example 2. SDS-PAGE and western
blots of samples extracted from the affinity adsorbents was performed as
described in Example 1 with the exception that a second set of sample aliquots

were treated with proteinase K before mixing with SDS-PAGE reducing buffer.

Western blot analysis indicated that polymethacrylate resins containing ligands 5/4
demonstrated high affinity for PrPsc in the presence of human plasma and whole
human blood. The binding of PrPsc was confirmed by comparison of the western
blot banding pattern obtained +/- proteinase K treatment. The presence of clearly
visible bands of slightly lower molecular weight for the proteinase K treated sample
compared to the non-treated sample confirmed binding of the proteinase K

resistant form (infectious form) of PrP.
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can be used in the practice or testing of the present
i nvention, suitable nethods and material are described
w@bmwe®10988 | publications, patent applications, POEGBR0S/002910
and other cited references nentioned herein are
i ncorporated by reference igqy1 their entirety. In
addition, the materials, nethods, and exanples are
illustrative only and not intended to be limting. The
foregoi ng descri.ption is provided for describing
It wilidve apisarenbtodomeskiled @l thiei artythad ligaed iS5/dy and iother ligandsus

ndi ficati , diti d. del et t
dos e ne R At L AR LS o R SRR ol
espddil] (HRufrePRR ERfiuRDaR boftortRionurenhide/ ety Gppian
proteindoens frRm waribublapd composegnts, dcldding syvhale bipeg, RECC and

each. optional it Ut I [ I
past SRR ARR R Bt o R s of Pre
fromPUdHIEEhbyNEth Sihdtad & thdigisasfrPydorgeatration R3aidssubsequent
drogen or an aryl group substituent or R3is a solid

h
detegﬁpp@mj aentidignNt y attached via a spacer; Z represents
an oxygen atom a sul phur atomor NR4; Y represents an
oxygen atom a sul phur atomor NR5; in which R4 and
Alth66gh wistieddsrayd beatetials simitarcor aetjuivaertto, thosp deseitted herein

can EiseROR F BIRCIoR o NeRG o/ REBETs P REr Syaeie riethdas

and QRAteARBAEYdcTeRBEH Wb R, A’IﬁFEMica‘ﬁbng,%ét@ﬁﬁébwcations, patents
substituted b- phenyl ethyl; and one of X1 and X2

and o#eretitedtreferences mgstioaed heeainl afhincorpriatast byefarncgan their
entir{e@@{ ﬁiiﬁiﬁorﬁ)}ﬁ%%@%ﬁﬁglsﬁl%@dﬁ, GRA exapBs G fiBistrative only

or’an ary
and not intended to be limiting.

The foregoing description is provided for describing various embodiments relating
to the invention. Various modifications, additions and deletions may be made to
these embodiments and/or structures without departing from the scope and spirit

of the invention.
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group substituent; for the affinity binding of a prion
protein. 2. A nethod for detecting a prion protein in
w@2@anploes and/ or renoving a prion protein froPCEGB2005/002910
sanpl e, which nethod conprises contacting the sanple
with a conpound of formula (b) as defined in Caim1l.
3. A nethod of treating or retarding the devel opnent
Cla a prion-associ ated pathol ogy in a human or ani nmal
—@%j ect, which nmethod conprises adm ni stering tothe
subject a therapeutically effective anount of a
conpound of formula (1), as defined in Caim1, that
1. i s @ ugpohad comppusdiafdosuigadht . 4 . The use of a
conmpound of formula (1), as defined in Claim1l, that
is not bound to a solid support in the manufacture of
a medi canent for the ireatkent w{ g prion-associated
pat hol ogy. 5. A co oun\d“/of or milf (1), as defined in
Caim1l, in which: R3|sNas fined in Claim1l; X1 and
X2 are as defined in dal Y is as defined in Claim
1; Zis as defined in dai 1; R1 represents a group
-(CH2)mQ wherein mis frRmO to 7, and QL represents
-CR1 1R12R13 Or -NR11R12, in which R1 1 , R12 and R13
i ndependent |y represent hydrogen, alkyl, c{gloal kyl or
het erocycl oal kyl, or two of RlL 1 , R12 and R13 ,
together with the carbon or nitrogen atomto which

t htwheiém Rt aag REdrefthe same erdifforsat byid swdshth Pﬂdnally
oal kyl or optionally substituted heterocyclo

Subgigs kil oRBoRS bt LI EOYSIAIY - QRianply eEbiuien &v¥l o

i esents -CR2 1R22R23 or -NR2
opt@%l?f@u%é?&t@d%e@%%n@é&é and R23 mdependently
r e;ﬂ esélydrdgeﬂrmmarwgmu;z suhystitweritloyIR%ds a solid support
?otggcho yI or two of RL 1, Rl12 and
optlonalya ched via-a spacer;

Z represents an oxygen atom, a sulphur atom or NR*;

Y represents an oxygen atom, a sulphur atom or NR5;

in which R* and R®, which may be the same or different, represent
hydrogen, optionally substituted alkyl containing 1 to 6 carbon atoms, optionally
substituted phenyl, optionally substituted benzyl or optionally substituted B-
phenylethyl; and

one of X' and X? represents a nitrogen atom and the other of X' and X?
represents a nitrogen atom or CR®, in which R® represents hydrogen or an aryl
group substituent;

for the affinity binding of a prion protein.

2. A method for detecting a prion protein in a sample, and/or removing a prion
protein from a sample, which method comprises contacting the sample with a

compound of formula (1) as defined in Claim 1.

3. A method of treating or retarding the development of, a prion-associated

pathology in a human or animal subject, which method comprises administering to
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R13, together with the carbon or nitrogen atomto
whi ch they are attached, forman optionally

waadpsoidout ed cycl oal kyl or optionally substitup€dGB2005/002910
het er ocycl oal kyl group. 6 . A conmpound as clained in
Caimb5, wherein: a) X1 andy3xX2 are both nitrogen; b)
both Z and Y represent NR4, 1 n particular where R4 is

tne 55808 for e ey BB Aol of PebaBoff rndiagf) &
defiddrlLix Clawndl, Ridt ismdt Bdangieheoidlsyppeitm together with

the nitrogen atomto which they are attached, a
het er ocycl oal kyl group; e) nis fromO to 4, nore

pr r abl far - .
4 " EHELRR of qfpduioliordiia (I JUrFR R ol 7. et R0
boumd to agelid suppott in the mlanufesyureraf samiedidaetent dorcthel tostight of a
., or het.e{ocg%}]oel kyl group. 7. A conpound as clainmed in
PrioRgAriates P06, wherein @ represents a
hydr ophobi ¢ cycl oal kyl or heterocycl oal kyl group,
especially with ring systens that conprise at | east
5. si A corepeundof farmulapbl e dedined an fdalm h, inrwhicie of

d aBn . rein QL represents a
heﬁe?%egg%ﬁﬁgimmﬁa%u , especially piperidyl,
paif iagdlXrare ds @t ifyGlainen; pi perazi nyl, particularly

1-§i,perazi_nyl .. 9. A conpound of fornula (1), as
de¥iinég defineddn fwlaim {in which: R3 is as defined in

e aachegiicnete o5 teliped n dam L Y g e

r e espresentsma grdup €GBk HRAT rwWhéeh )is@Hsn Ovbet, @ind @' i s
bl SR RN RS R TS, P 8 F¥Hencinty
represent hydrogen, alkyl, cycloalkyl or heterocycloalkyl, or two of R'", R'? and
R, together with the carbon or nitrogen atom to which they are attached, form an
optionally substituted cycloalkyl or optionally substituted heterocycloalkyl group;
and

R? represents a group -(CHz),-Q?, wherein n is from 0 to 7, and Q?

represents -CR?'R??R? or -NR*'R%, in which R?', R?2 and R? independently
represent hydrogen, alkyl, cycloalkyl or heterocycloalkyl, or two of R", R'? and
R™3, together with the carbon or nitrogen atom to which they are attached, form an

optionally substituted cycloalkyl or optionally substituted heterocycloalkyl group.

6. A compound as claimed in Claim 5, wherein:

a) X" and X? are both nitrogen;

b) both Z and Y represent NR*, in particular where R* is hydrogen;

c) mis from O to 4, more preferably from 0 to 3, and most preferably from 1
to 3;

d) Q" is -NR"'R'%; and R" and R'? preferably form, together with the
nitrogen atom to which they are attached, a heterocycloalkyl group;

e) nis from O to 4, more preferably from 0 to 2, and most preferably is O;

and
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nore further alkyl group substituents; and R2
represents a group -(CH2)g-Ar, wherein gis fromO to
wQ@ 2008/00098F represents an optionally substitut eBCHGBR005/002910
group. 10. A conpound as clained in Claim9, wherein:
a) X1 and X2 are both nitr gen; b) both Z and Y
represent NR4, in particular where R4 i s hydrogen; c)

") Fob ey i toRewe iR e Ao e opPdiagen e to
whicbﬁ@é% aPé‘SttQ{,héd?ﬁ@/c‘?@JlmﬁY'he%rgé‘%tﬁigﬁi/l@}oﬁ rried by

ermnal ca n at om of t ylene chain -
(CH2)P-CH3; e) gis fromO to 4, nore preferably from

0 50 3 and st eferably is.1 :and-$ Ar .S
7. o honsuna SRR ) FlT5 St Clalnd ofherBh gt eSent 2
hydrEpR&iHic cgBloakyRbt Met%%%&:iddﬂlﬁ@rél)b,@%@e@ibllmtﬁ ring systems that
substituents, selected fromthe group consisting
comprigthahhgiast pxatoxg, tolyl, chlorobenzyl, nethoxybenzyl,

fl uor obenzyl, pyridyl and indoyl. 11. A conpound as
clainmed in Caim110, wherein Rl is carboxynethyl,

8. 4-Aa:bh£potbidtd a/e} cl_erm%d (nlamC'yBodé oaCluimg) ptoopywherkth QArepresents
conmpound as clained in Caim10 or aim1l1l, ywherein
a heﬁ%@'%éﬂﬂ@“ﬁ»“ﬁ%‘%&ﬁﬁﬂ’@aﬁ[ Rﬁ”‘%ﬁ‘?ﬁ"wrmpe”m' or
: e 1 I Lyt 13. A conmpound as clained in
p|pe%%riwrlr,]°[§%rﬂ%%p§i1%b%ﬂa\ﬂllnsyl.as defined in daim1; X1 and
X2 are both N, Y and Z both represent NH, mrepresents

9. 2 AR BRG! h8¥enREa B ARIAH, W Which:

R3 is as defined in Claim 1;

X' and X2 are as defined in Claim 1;

Y is as defined in Claim 1;

Z is as defined in Claim 1;

R' represents an alkylene chain -(CH,),-CHa, wherein p is from 0 to 6,
substituted by one or more carboxy! groups and optionally substituted by one or
more further alkyl group substituents; and

R? represents a group -(CHa)q-Ar, wherein q is from 0 to 7, and Ar

represents an optionally substituted aryl group.

10. A compound as claimed in Claim 9, wherein:

a) X' and X2 are both nitrogen;

b) both Z and Y represent NR*, in particular where R* is hydrogen;

c) p is from 0 to 4, more preferably from 0 to 3;

d) R' is substituted with one or two carboxyl groups, at least one of those
carboxyl groups being carried by the terminal carbon atom of the alkylene chain -
(CHz)p-CHs;

e) qis from 0 to 4, more preferably from 0 to 3, and most preferably is 1 or
2; and

f) Ar is a monocyclic carbocyclic or heterocyclic aromatic group, optionally

substituted by one or more substituents, selected from the group consisting of
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n represents 0 or 2; and 2 represents 1-piperidyl or

adamantyl. 14. A conpound as clainmed in Caim?9,
wobmsei10915s R3 is as defined in daim1; X1 and M2r/@Be005/002910

both N, Y and Z both represent NH, Rl represents

car boxymet hyl , 4-car boxybut%,_l% and 1-(1

, 3-di car boxy) propyl g repré€sents 2; and Ar represents

phen% ﬁ% or 4- hydroxyphenyl 15 .
phen¥t B ancasy i lerebenzyl, nostioybenzy), ﬁ%lomedlzx' PN
mdcfyhe conmpound of formula (I) is a conmpound as cl ai ned

any one of Clains 5 to 14.

11. A compound as claimed in Claim 10, wherein R' is carboxymethyl,

4-carboxybutyl or 1-(1,3-dicarboxy)propyl.

12. A compound as claimed in Claim 10 or Claim 11, wherein Ar is phenyl, 4-
hydroxyphenyl or pyridyl, particularly 2-pyridyl.

13. A compound as claimed in Claim 5, wherein:
R3 is as defined in Claim 1;
X' and X? are both N;
Y and Z both represent NH;
m represents 2;
Q' represents piperidyl or piperazinyl;
n represents 0 or 2; and

Q? represents 1-piperidyl or adamantyl.

14. A compound as claimed in Claim 9, wherein:
R is as defined in Claim 1;
X' and X? are both N;
Y and Z both represent NH;
R' represents carboxymethyl, 4-carboxybutyl and 1-(1,3-dicarboxy)propyl;
g represents 2; and

Ar represents phenyl, 2-pyridyl or 4-hydroxyphenyl.

15.  Use or method as claimed in any one of Claims 1 to 4, wherein the

compound of formula (1) is a compound as claimed in any one of Claims 5 to 14.



