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WD 2007/ 060486PCT/ GB2006/ 050414 odenenerati ve di so

FI ELD OF THE | NVENTI ON The present invention rel ates
to a conmpound conprising a tripephde, and derivatives
t hereof, and to the use of such a conpound in

WO 2097/pRatf6 of neur odegener at i ve di sorders. | DPERERRELTU4
TO THE | NVENTI ON Al zhei ner's disease is a degenerative
brain di sease which is characterised. by progressive

| oss of nmenory and subsequently nost other cognitive
functions in an irreversible decline over a period of
years. lit represents a substantial health problem
particularly in an ageing popul ation and. currently
affects sone 800, 000 people in the 15 UK al one. Until

recent|y, ther ap?l LG a&&%@%%@éh%ﬁgr&gre diﬁo%d%?gf' mer’ s
di sease have ad

acetyl choline concentration. The use of aacetyl choline
esterase inhibitors results in a tenporary inprovenent
which is not suitable for stopping or reversing the 20
dﬁgﬁﬂeoaﬂﬂﬂnﬂﬂﬂﬁmﬁﬂmiicacy of these drugs has been

CE%tICISGd b CEE (the UK' s tional Instlt%ﬁe for . .
P PEESFRT ERERI e T 55 taﬁdwm?@? PRIt TEBYes aRd Agpatives
efifeRot M@ tARPLRE BRH 2 PAPSEhdIR t@ABRKES nE@IBi Rt ABorders.
of the bi ochem cal mechani sns underlying the neurona

cell death that characteri ses the di sease. 25Two

eEhRitcruieTdare Rsenieted to take place in the

brain of a person suffering fromAl zheiner's di sease
afdzheieerlsupiserse pis ot Gigererative breiny diseask | whigh shehapiciirised by

%rotggégglatg ?%sﬁ%?%}?cg?r%{' Ca.g l‘%&ﬁégﬁu&ﬁg Qﬁ#&gﬁhﬁ?r&%&lﬁ\% Ridkddhs in an
( rreezymﬂmldodmhhapyertaawgl}oé of .yedhelt extresaatelal suhsjlanhp}r logadth psoblem,
ari)grtiglﬂaorWirlt &h Elig%mag pu ke an(f) currently affects some 800,000 people in the

UK alone.

Until recently, therapeutic approaches for Alzheimer’s discase have addressed the
stabilisation of acetylcholine concentration. The use of acetylcholine esterase inhibitors
results in a temporary improvement which is not suitable for stopping or reversing the
degeneration. The efficacy of these drugs has been criticised by NICE (the UK’s
National Institute for Clinical Excellence) and there is urgent need for more effective
approaches, based on greater understanding of the biochemical mechanisms underlying

the neuronal cell death that characterises the disease.

Two cffects which have been noted to take place in the brain of a person suffering from
Alzheimer’s disease are the build up outside the nerve cells of the brain of tangled
masses of protein (plaques) and the build up inside the brain cells of a different protein
(neurofibrillary tangles). The extracellular proteins are known to be aggregates of
polypeptides having amino acid sequences corresponding to the amyloid- beta portions
of the amyloid precursor protein APP. The tangled masses of these proteins are known
as amyloid plaques. The iniracellular proteins are known as neurofibrillary and tau

proteins. It is however not known whether cither or both of the extracellular
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pol ypepti des having am no acid sequences correspondi ng

to the arnyloid- beta portions 30 of the anyloid
precursor protein APP. The tangl ed nasses of these
woabervsasisar e known as anyl oi d pl aques. The PCT/GB2006/050414
intracellular proteins are known as neurofibrillary

and tan proteins. It is however not known whet her

either or both of the extraceitular WO

2 06t 0B ORGH BRI (i AS04E4AN imacdinat atduanlatbn afyéwbdbbriliary

pl agues and the intracellul ar umui at pn_ of _
neRfPSHY 35 q%p 59D FHEPIPE of %%ﬁ@gxﬁg %gncgliﬁla{eﬁieneurodegeneranve

SYaI%r o AMIZERBIrARIe. S and rel at ed neurodcgonerati ve
di seases of the Al zheinmer type. The APP famly

consists of 8 isoforns nmade of 770, 752, 751, 733,

7 e KOO canfif2oRlds 679 iR nRGd 6f TRST 5SS asnerat §5h, BYs and
alternative’splicing (see Sel koe, .Atmi Rev Neurosci

17677489m8 19id 159uys eaisealeds BY GephEsWHEINg rstredrlbers Angu Rev
KNQuodeP1-£8EL B 1864)68R: isoform pr@&ehCin hESHAUS Rndwh @ KAQWRF 695
sequence [(see Rang'et al, Na]? ure 325, 733-736 (1987),

anaini@arsid dsguesinetknaivn siwands eekens o 34 Natipgh25] 380736 (1987),

2 h f tiuaathy ' ] .
R
s eifju@paresd Aereindynpferaade]i Ghiek gud BunianoAPTCAY Ir edeguessare ARBbared

IS %Agnu:r“ {ié@:ncoti onal transmenbrane protein and is

kn8 ol REVET9REEFt ant functions in normal brain

tissue including neuritic outgrowth. Downregul ating

APP . . . . .
KPP is a multifunctional fransmembrane protein and is known to have important
functions in normal brain tissue including neuritic outgrowth. Downregulating APP
synthesis or blocking its extracellular N terminal domain with antibodies prevents long
term memory formation in a well established animal model system for the study of the
molecular processes involved in memory formation, the one trial passive avoidance task

in the young chick (see Mileusnic et al 2000).

The chick form of APP is known to consist of the same number of amino acid residues
as and to resemble the human form closely, being approximately 95% homologous
therewith. The amino acid sequence from amino acid 360 to 460 of APP is identical in
the human and chick forms of APP (sec Kang et al 1997, Carrodeguas et al 2005, and
Barnes et al, J Neurosci, 18 (15) 5869-5880 (1998), the contents of which are also

incorporated herein by reference).

International Patent Application WQ02/083729, the contents of which are incorporated
herein by reference, reports that amnesia induced in chicks by blocking APP synthesis
or function, or by injection of amyloid-beta, can be prevented by injection of a small
peptide homologous to part of the growth promoting domain of APP (amino acid
residues 375 to 392). It is reported that a particularly preferred peptide is Arg-Glu-Arg
(hereafter RER), homologous to residues 328 to 330 of the human APP sequence given
in WQO02/083729.
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15 synthesis or blocking its extracellular N term na
domain with anti bodi es prevents tong term nenory
formation in a well established ani mal nodel system

for the study of the nolecul ar processes involved in
WRHET/950#88r mat i on, the one trial passive avoPHHGBIH/EIKI4
in the young chick (see MIleusnie et at 2000). 20 The
chick formof APP is kown to .consist of the same

nunber of am no acid residues as and to resenble the
human form cl osel y, being approxi mately 95% honol ogous
therewith. The am no, acjd. s ence from am no aci d. 360
¢ SRRt xS BN S SR S R B
forms of APP (see Kang et al 1997, Carrodeguas et a

2 rnes et al, J Neurosci, 18 (1S) 5869-5880

( gg@%gﬂgﬁg?ggﬁﬂgﬁggﬂg@thich are al so i ncor porated
hakghdaddis dafeRESNARY nathAl €6 Ratin@ NafMRNbEEALI@ M the single letter
W02/ 083729, the contents of which are incorporated

heREPRclPofebr henceof wepoiaee or il epveeldranarindirtee (Hesignated
Chy eHeSysb¥r e iehdag) nggar&ﬂtiﬂﬁél:to?%gﬁvef&é%ngg 'tl-t?g bepties of the

i njection of anyloid-beta, ear prevente
i PaBecP oFERT (that sifal P-BG-IpEprLdeshomyl odpoiustives pear tpagicularly

th ORDL, | d ' P ' agi

 CEIOBIR JoBPIP AT BRIl BE o egbfil MO Rre-D-Glu-Lory
pasd appekrae by biptogfcelly edivpepthowd to 8 leAseg d €dres tAlgthe peptide rER.
(hereafter HER), honol ogous to residues 328 to 330 of

t he human APP sequence given in WO02/083729. WO
286crdin) 486 PGH 332004/ 106 Qdckdnt Tieenfibg Sthad ik pY@AdddoN chrpound

based. on the .identification of_a further preferred
EBTITHEE ORREES FEERVERIRN NG ARVt T grfitence RoR.

eXipatticularly Pefdrat pepddehaO®s Wéqubn@ rERf D pepaleShANRNRisE She or

the single letter am no acid_code by the use of _upper
cH8E) PBFCiteBroUBht FERTA0hs BheY tEPal SFHF (iR FYWated: pipferred
t 88bdisBeRf the PARECIRRASRIup 5NG &zﬁgﬁﬂﬁ, hERERLPLS a&%)ﬂfgr(i)lgp (Ac-

determ ned that peptides of the sequence reER (tha
D-Arg-L-J u-L-Arg), and derivatives, are particularly

birel 0@ Ve, . ] O | des of .t .
D000 AELAYE i T e ARRILAES Sk s o
bitoighg pcathoped ctai akylardupofog bxdnplaa ety cthyt greepyl, Hgapropyl,
th ptide, rE ccarding to a.first a ct of th
o e R e, Rl e o Rofh hPae EORBRIAG: nBatiuca
corpraikyl ﬁlgum fpephinge: al‘ra&thylgycﬂd]ﬁxﬁeﬂldﬁdla&xﬂt_gl?oupﬁﬁ s@bstituted or
pepti d vi ng. t he sequence . A particularly
B Pt e el H o SR BR X Aggtphgou, or &
NHAY st o GRsubRuted aryl group, for example a phenyl or tolyl group. Examples
of substituents in the substituted groups mentioned above are the alkyl groups also

mentioned above. Other suitable protective groups may be used (for example, Fmoc,
Boc, Alloc).

Ac-1ER has the structural formula
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protective group. In a preferred enbodi nent, the
protective group is an acyl group, preferably an
woabylosamsoup (Ae- 0 rEI?), OQther acyl prote®dveB2006/050414

groups may have the fonnula R-C where R represents a
strai ght or branched chain al kyl group, for exanple a
t-butyl, pentyl o¥-h group, a substituted or
unsubstituted 20 cycloal kyl group, for exanple a
unsubstituteg str ht - or braanched- chai n aral kyl

roup, or a substituted or
unsybsiit ut ar
to?&%féroup Extanpl e Subst Izuents in the
substli tut ed groups nti obed above are the al kyl
groups may he used (for example, FMOC, Hoc, Alloc).
Ac-r ER has e structural fornmula WO 2097;
protectivé group may be d-termi nal protective group,
Preferg he conpound sists essentially of a
protective coup. Alternatively the conpound nay
consi st essentially of a tripeplide having the
peptide may include additional am no acid residues.
The peptide preferably conprises no nore than 1, 2, 5,

met hyl, ethyl, n-propyl, isopﬁopyl, n- butyt, s- hutyl,
met hyl cycl ohexyl or cycl ohexyl group, a substituted or
r exanpl e a phenyl or
groups al so~nmenti oned abowe. Qther suitable protective
060486PCTH 0061050414 wwtiter enbodi nents the
tripeptide having thé"sequelfte rER opti onal K§ormiker) a
s elgudric emReRnetdp the perisctive goep tray be e Modiing ptaedihegroup.

1QPrefebably20e c@mpowmkl B3Bsisteldistitaiiplof amigeptidChaysng the sequence rER,

P il RoRN T n ket Eatent BRI mi fos Bty

I el LiipSptide &aﬁﬁ@tlﬁfsediudzﬁwlRﬂPl?Ioa&vd'ﬁﬁlCde'ttblﬁd:Iﬂdennents the peptide

W021083729 Pa| i cul ar e addi ti on resi dues
ar'Bap@ehds pddimg ?ﬂmmlé/rm%*? eperrtldsy a@y

peRid de, BRM, ¢oNBi 33, @50 QNdiESHAPELISE a8 By I@E)reféﬁ%d embodiments, the
sequences r ER rERM and r ERMS,_ _or any

s RFRBHC®3Y feskide rstdvps aﬁ@ﬁﬁe‘hﬁ/@“ﬁﬁﬂ@ﬂ%@% phyamigp agig residues
adehigt 430 WGP @Q*P' Hee8BWed RESIR /R0t P%@l&laﬂj?referred additional

non-standard am no acids, for exanple, other am no

acfeﬁiéues @&Fe ardeprsivad indy (HB(08AE0uFert elxymnller thepeniige imrey consist of or

O 1) BER) 8T, SORRE LA SR LR DA v

wi R4RM, prdoR&UvlH véltgn@twp Yy, ooy aﬂ@&me,dthtz epthistther inplapd: dtitional

Ser%lﬂ ?a%ﬁar o:%n%}‘lg ta%l%st ?orhmgle Eier zrxnn%)éargﬁlse r% ann%o acids not

i trununeg n sequence, tar eting sequ

CPIHEI‘ISBS no more

hmtdrallgeoccﬁhmgmnrrpmumdlsnmye pqmde mw aniprisp @piipegide having the
sequence rER (or the sequence ReR), optionally with a protective group, conjugated to

another peptide sequence unrelated to human APP; for example, an immunoglobulin
sequence, a targeting sequence, or the like. The compound may comprise a tripeptide
having the sequence rER (or the sequence ReR) conjugated to a non-peptide molecule;

for example, a fluorescent, radicactive, or other label.

The invention also provides compounds comprising a derivative of the peptide tER, or a

derivative of the peptide ReR. Derivatives may include salts; modified amino acids, in
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20 having the sequence rER (or W sequence Rai ?)
conjugated to a non-peptide nol ecule; for exanple, a
fluorescent, radioactive, or other |abel, WO
2007/069486PCTIG820961050414 particul ar am no acids
W8 by net hyl ati on, ani dation, acetyl aPfHRB204¢/050414
substitution with other chem cal groups. Preferably

the nodifications are selectegl to alter the peptide's
circulating half-1ife w thout adversely affecting
a@tll‘tlvliﬂ@rydmlmé pfigamodidsd frayndtinddtigaeaydgiondecctyiitiont gresgbstitution

the&ﬂg{:pé}%m%ﬁ? ﬁmfplé] €p a?ﬂl)d %JJ ﬁfoﬁﬁﬁ!& n@ dﬁ Qagaed t% alter the
SUbStItUte ace n certain e I nents,

pepttidde Haokbon élakfﬂlfe athmodadvicsselyt affecting IaQtU/etyaDmt/ahybs may
g : oVu%b ﬁ%pglvdf: %%mtep cshg e%poc wplere gheogep&i l:')o‘%l'(k[ogt(: %@%%erll Elilbstituted

I'o tloPenhance s
obr teblacqmb pt ¢edmnmmbdéxmmat tihg eepnd%p:ﬂ(bd&snayrbedmdiwtb viedude a

resent inventi e | ahe ; Afor e l e
oy E8 Foe S Sanerent e Ager MaR] PBT aSfTERgs may
| Be histdeo gaadcOstaiiliyOf @RgRBtidI@I deiv SivesTREKRILS ohddtivigves of the
enzymatic activity, 10and the lhbgﬁﬁ The present

| RUSAY MBI Ry PR PC Areslrtder Skapp anmwﬁ? i'Q A figictable label
PeRfibielahay idGidt BEdR AWERERNT Bike mirREs S8 AEOmReRactivity,
or a derivative thereof, for use as a nedicanent. Also
pietthgdiei s the use of a conpound conprising a peptide
havi ng the sequence rii R or the sequence ReR or a
derivative thereof in the preparation of a nedi canent
f (ﬂhe wresentrievintiof fiathae prooilley e remapindecadipsisinger peptide having the
u@xﬁc@ k}bﬁ EIh?;ﬁ (lb(ﬁl%(%e € Sl:tr ’%I &H@M‘é I I%e?eoq' | &F ﬁg‘e as @dlcament

on fur provi dés the use of a conp
c e\dwprs‘mhgi lamape oﬂmdmmun@] ccbml&ywmpme lanR,g thﬂr seijhence rER,
eguence ReR
oPLHETSTIOR BrRuofs ARRITH I SRok EefCherkiiaGn peggament for
f thagitricoin of %OnéﬁwdcbﬁfemaS@ Qﬁdoﬁdeﬂf Picliatdy elsedisoiday entAlgzimer’s
rel ate fo nmet hods. for tre tﬁEnt of . a neurog generatlve
difEitetc BY RGP BTGP ArOREaT 1% of & ayERAUng COppTising 2 peptide

mahleEshd QEqueRtaARER NGr CRYRédubMR RERCHI @NderikAgvdTBicRRESin the
conmi se adm ni stering a_conpound, conpri.sing a peptlde

hATAPAGUThe AdBefliseat PERIbapNg PREnENE (BREY ReR, or a
derivative 25 thereof, to a subject. Preferably the

subj ect is human. The peptide nmay be admi nistered in
afyrtesnesepiternl Hannepont | ipyendiramslats, thoymehesufaneenigent of a
' %ﬁS%é tiv@t ﬁﬁl&%‘ﬁo ére?eﬁe[ﬂ '&%ﬁé%brﬁ’é“  di@ha@l l(?(r’ to mothods for
t ransder mal y, nasallYy, y, parenterally, or by
pehiroeiag ycoaumwmfsnmm dine Bathbeb lcempiissa géninsteehg midompound

d : e L ver|
o?&?ﬁlgsn% I’hed(/lng t{ cha%n% rEgg%Inﬁg% g‘h? GdR%? or a 3%{1vat1ve
t heretibp ecsubjectthBrefembt}etha Bulgéct mjlmntunsTlnea;taqu may He admmlstered
potential int ractlon Wi th any, er treatnents

sUbj a&%t“’r“ge'i‘ R "pr g%‘r"rdg‘c? %‘faﬁ'é PEDES ‘H%%‘}“‘B‘e ‘Pfefﬁﬁ“"us
( Jldmlnﬁstriﬂ& I’ﬁgal@p Itﬂaﬂﬁelsnﬂll&l ﬁzﬂ:ﬁﬂfy [Restalisg pafenstilye6i by pulmonary

g%ré)}sg 11?}1 {;ﬁ;{l?e [‘lgsglg% %evFé /\% e oan?&gnqﬁeﬁgfiactgrrs] donnttl)lfg %ature
Zaﬁﬂé& 6 Tdi SRR O HOROAIN 24 Q&Hiéil't NAd &« & thel BUIRE; the route

Eect the invention, there is provi ded a

PhREteTion ant grlial nsHCBRNfpYits BRY OBt BRIBEHE the subject is

C@iﬂi}f Pidhgred ReREIER1s ARAVENFohNEL ﬁﬁﬁ}(‘)erﬁ%%ctf VeRub@inct BEr kg of
uence ReR, or a derivative thereof formul ati on

mayIech Rpthivesighs Dstfamebladeout §-6 40 ﬁQ/ mgfgepidapete Pedprpble from 1 to 25
%y fery systems whi ch may be used with the invention

i ncl ude, for exanple, aqueous and non aqueous gels,

creans, nultiple emulsions, nteroenolsions,

Iiposoines, oi ntments, aqueous and non aqueous

sol utions, lotions, aerosols, hydrocarbon bases and

powders, and can contain excipients such as

sol ubilizers, perneation enhancers (e, g., fatty

acids, fatty acid esters, fatty al cohols and 10am no
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e"g., systemc, topical or local admnistration, into

a eell or subject, including fbr exanple a human.

Suitable forns, in part, depend upon the use or the
mautoe7/ebasent ry, for 15 exanpl e oral, transdepomtB2008/050414
by injection. Qher factors are known in the art, and

i ncl ude consi derations such as toxicity and forns that
prevent the conposition or forbrul ati on from exerting

its effect. The present invention also includes

conposi tions prepared for storage or admnistration 20

t haCoTHIBB Jae fhBeaicriedf Hephraulien BEF iy R9Wded; 4 pharmaceutical
PhafriReaUt te&RbdsthgdCstioat orgRfsh %rpe?ﬁde%alvhﬁgriﬁe sequence rER, or
Acceptabl e carriers or diluents For her apeutic use

ar enssquenasoRERi 197t hedgsivaliveadistrof.cdhe farmitefone xairpF@mprise 2
PT SREMMAVAS: acBlRIMd LABES DAYET FREnd WAYAULLD S ABED Wih the
can be provided. These i1 nclude Sodi um benzoate, sorhic
acinyeniifg shude.sfonfexampley daepepbend eios amoeels gais, creams, multiple
addi ti LOXi t SITY [ :
ased 3l pREpRILERE BolRitsFHARERT (AT ok AReRB sotutons
adhitinhs tagroeds, i hydwozragre bases end prwistsatiidom @miaimewipigts such as

car) PO Bl OB L ARG e Pt I ERIET GRE Sagors nc

10 heainimoaciiie) aml Igdiophidk @olyoiersqe.q). , pSgarbbpliil @xiaaphvenyipdfolidone).
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tabl ets, troches, |ozenges, aqueous or oily

suspensi ons, dispersible powders or granules, 30

e Al laticeltbOfoffiulsgdit of0BP SivkRBn iOh SWHEHRSItDIe B hdkhiftration,

Cbngositions_intfnd?d Lor oral ~use can be prepared )

actdr dVHE o P! RBLPGY ARHBRatYL e Hetll ppsuEd, ncluding for

Massbded Mhenf SERBIBARAU SRl dGRAPRH oINS oM r&HEBF entry, for

conposi tions can contain one or nore such sweetening

ageRrle prehyEusdenyalage Ry snicgtiono Bfheh dactaye ateskigyvn in the art, and

pr IoM&i it Oand Worm "

Do e RS0 DBty ey st prevent the compositon or

phirmaleden fremkksyiied igsgdfeet: and pal at abl e prepar adons.

Tabl ets contain the active ingredient in adm xture

wi th non-toxic nhatinactufically acceptabl e excipieuts

t hahe Eressniswiventibh elsd includhecompositiact ueperedfion dvh@t @ adin@s@ration

exgl . far exanple,. inert diluents; h

AR e B B oorRE o TR ip b it D sbien bR i or

gacﬂjhjeutrnzﬁuinexgﬁdiatcerriars 810 ?iluﬂmspfwaklmate&t;ic gscantdl atll gowndn the
isintegratin ent s or exanple, .corn star or,

al %}W%cggtbﬁah?gt}%ﬁ &f{ﬂ@bl&dgfzﬁegv’au [‘%’r stg&lgﬁﬁl, dyesiag vouring agents

| idaat b podviedacinase athdeURVdhGatticRSaRgPbS afiar aftX 38Rk Eof p-

%gsi n1tearate, tearic acid or talc, The tablets

canFRYBHEB S LS Brddifey, spheridratscad fusacndipaiagenihcane used.

techni ques. In sone cases such coatings can be

prepared by known techni ques to delay disintegration

atheaB’g*BPlﬁ%{%rPfi the timentiens e3to bo pdainistiad o desegqpt formulations

t heheiin L TceN ol SibaliakiP SthatdcbQRaRy %Ecegfalbfén gﬁ'[’iers, adjuvants

period. For exanple, a tinme delay nateri such as

gt3pder yehiglen domealpdans cen bgliy edpyn seliablecfar atab ussafprbeample, as

c ] ' use.. - o_be

oS gl S Qe of Al SR UER BRI GRS or gramutes
emulsion, hard or soft capsules, or syrups or elixirs. Compositions intended for oral use

can be prepared according to any method known to the art for the manufacture of
pharmaceutical compositions and such compositions can contain one or more such

sweetening agents, flavouring agents, colouring agents or preservative agents in order to
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active ingredient is mxed with an inert solid

di luent, for exanple, calciumcarbonate, cal cium
phosphate or kaolin, or as soft gelatin capsules

wherein the active ingredient is mxed with water or
Vh2087/9604f6di um for exanpl e peanut oil, |iquPdl/pBPE/9N414
or olive oil. 20 Aqueous suspensions contain the

active materials in a mxture,with exciplents suitable
for the ; manufacture of aqueoﬁs suspensi ons. Such
e)pfdvﬁde%ﬁrr&fc&t&ﬂﬁ;pélegdnﬂ gndagdiitse peparattona Mibitss@aiatimhe active
Car bgﬁ nedl eenu{a’/gﬁ |ﬂaji1 %hg%%ggl%m%ﬁh ’&fc‘g?table exciplents that are

p_@hmnmfwwaﬁhﬂa@m@%ﬂemwf@.tragacanth and gum acaci a;

di spersing or wetting agents can be a

nat ural | y-occuni ng phosphatide, for 25 exanpl e,

| %bgcmx ieQs cﬁﬁ)ﬂéj ENSAhnAIR, 1951@@1&%% Qlfch%‘ cﬁhﬁﬁ‘llcﬁfﬂ)@na‘ce sodium
oxid P ty acids, for exanple pol %/ ]){et hyl ene
stcerhp%at@ f@mS@oﬁaléwgatnl@wlweowcﬁ@lm 8 e gtprplgeng and
W'dtskhté 19, ﬁ)lr'eggrﬂ% rﬁl s‘E:QE}P | a0t a%?@m dg %ents for
hept a eca eneoxyee anol', or condensati on produc
oﬁxamm;'lsm@l axlatie o thhmp,amtdl aibrlezsttner agedier for egtafiplonmagnesium
f%s%:}é a%égi% a@xrc]ld %lh%l ]fa%{et ogt%dxpfﬁgggéan%le%g fted by known
sor Fnonool eat e, 6r con en act ¢
etdelihigms. bixiode c3kswidhhcopdigsican bepltegansd dyé knorediefn@mes to delay

kg BT P 81 e i SE oY achy provide o

S UEgReiNsll QUtidn GABr al160zeE PBtiad. rFoe nﬁaxﬁplena réne delay material such as

pr servatives, for_exanple eth or n-propyl
;?‘Ei%‘%‘%‘lﬂ??@&ft‘g SR Ft“'ﬁ%‘tﬂéfm {gFmployed.

2007/ 0611486PCT/ GB2006/ 050414 8 col ouri ng agents, one

or nore_ flavouring agents, and one or nore sweetening

agermuations doy o3l wicppelodle rIawEERA s hardagelafin sariyen sthsrren the

c %&M&%é@&@&t' @Bﬁ}(je:db%tl?‘ b BeRt Q‘.bf]@ dﬁlﬁkﬁlt g6t é len 9418%‘%{3¥b%nate

in a vegetab exanpl e arachi's 0| Pottve o

séslalﬁﬁl osph@te cufc_l;e@lm,:pr o ﬂoﬂ astatip wapgules merain thé hotive oteraent is

I
¢ AR RER AL dn of FNGH e RUSREREARISH T80T & e ot
or cetyl al cohol. vaeetenl ng agents and flavouring

Df ggéloﬁlg %Q@ﬁr?s?ml%%ggtgmttgﬁg ggi\c/ ttr?a 53 gﬁs 13& 185(?1.1,5? g@b r%(é%lex&s/ suitable
t lfie thdabhdiifanure bl aqueaint Susl&nsldwSucﬂllmcblpaéﬁtsaﬁ@ﬁfsﬁﬁnﬁm@%dus for

| Di bl : I f
PSS | GRIBE ah SHRTRGIVSsUHems ! orne tHeIoaal | PFPProDy)
OfnewBARNuIpED WodiRnd ABsiRed, | pByiimgRebliaie, | fhm AREAKhUT §nd gum
with a dispersing or wetting agent, suspendi.ng agen

afFBn&IBFRgr ¥ PrEseragsits s Do gl Yrupes @hﬁ@he}rde for
WBkdnhJ16) 18GBM Sr Q5n@HEREN PGt 9 R §lk§feﬁe @%ﬁmlt'hfﬂal%d ack?as for
those already nentioned above. 15Additi onal

eemylep ¥oxyEdylensdemstte osm@te@%nwgprwwawfmyﬂ@e aige with long
(of o) TV n € t -
R N s S e
oprogh¢ts pt ctindensroxiiaith ons estire d@wesl ﬁpha@év eads dod adiexitol such
v ' oi | t-h

SE PRy Ruleme RproRal R o cBhadlidtblt sl st ifeng oxice
guits, paresl  escasrplesvglufmaic &gyaadds gnxtnhemag ammm:’m,es for example
n rrin hos a i des npl e, so .
oBAERy e REFHET LA RARS IR s 6T ol Gon SRR S8 vy one o
f mom basdlyatares dsr arwhpdexihyolor raprhyydrp-Besoxybarzosxasiel & more
sort itan nonool eate, and condensation products of the
said partial esters with ethylene oxide, fm exanple

pol yoxyet hyl ene sorbitan nctnool eate. The enul sions can

al so
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Ccontai n sweetening and fl avouring agents. Syrups and.
elixirs can be fornulated with sweeteni ng agent, for
exanpl e glycerol, propylene glycol, sorbitol, glucose
oo Burseee. Such formul ati ons can al so cont arar/@B2006/050414
denmul cent, a preservative and. flavouring and

col ouri ng agents. The pharmaceutical 30conpositions

can be in Me formof a steril & i nj ect abl e aqueous or
ol @(ﬁ&lrﬂlg S SRENE InUde laV¥iring agents, and one or more sweetening agents,
2007/ 0694 6PC176020061050414 9 'Ibis suspensi on can be

f opushPasustPsaecwedi?is to the known art using those

suitab di spersing or wetting agents and suspendi ng

agents that have been nentioned above. A sterile

i nPég sepbwiqes epabafomonzicdhy akspendye the sqteeiingsedients in a vegetable
in S - §r9a Snineral oil such
par e R, By cHE DRIRL B of (Bt Ol S umecy il e
asasaligod priadin. The Dil3- sutmnamsohaolcontm thidkdaeng egebt abkexample
vehi cl es vent (Wo)Yi :

r Pser o6 88 PaRii S MEGlob SE-Baf IRNERE AR Bt e can be
SOhddllbﬁ @ prolvitic addiableosral wgaritions. ThescamdnpbbiSoraren be preserved by
qugt or suspendi ng

|
eﬂ lhég%h?%?gngﬁ?%ﬁﬁg“méﬁ? f47% fixed oil can be

enployed i ncl udi ng synthetic nono-or diglycerides. hi
addition, fatty ids such as oleic acid.find use in
t hQISB?lé‘BErP&t"‘idSﬁ 683 gpisR ?‘%ﬁ]éét“ PFPRITAUG S5 A Biegys SPFPémO“ by

| NR @0 Gavadth $Roi@ @ rﬁbﬁ“esﬁl?%ﬁ%ﬂ iR ddR@xthr@WRHOR dispersing or
suppositories, e. g. for rectal adm nistration of tﬁ

dr Welling g BEHIFPGEE BEGHSNE BB PaneE SpFaFEiey SRR &159%1118 or
dr Lg b hend &%h{})@&h% DNRBes akd dxb @bl MY %&)S@'&ﬁ tytlﬁ'b%lodeﬁ above.

solid at ordin enperatures but "liquid a
r eddditionad ppeipiantar ’?@r aneple |siegtprong fllaveuring| andj agloutipg agents, can

r e&l&é"ﬁ@ ﬁrgsent.

Pharmaceutical compositions of the invention can also be in the form of oil-in- water
emulsions. The oily phase can be a vegetable oil or a mineral oil or mixtures of these.
Suitable emulsifying agents can be naturally-occurring gums, for example gum acacia
or gum tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin,
and esters or partial esters derived from fatty acids and hexitol, anhydndes, for example
sorbitan monooleate, and condensation products of the said partial esters with ethylene
oxide, for example polyoxyethylene sorbitan monooleate. The emulsions can also

contain sweetening and flavouring agents.

Syrups and elixirs can be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol, glucose or sucrose. Such formulations can also contain a
demulcent, a preservative and flavouring and colouring agents. The pharmaceutical
compositions can be in the form of a sterile injectable aqueous or oleaginous

suspension.
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rel ease the drug. Such materials include cocoa butter
and pol yet hyl ene gl ycols. The peptides and derivatives
of the present invention can also be adm nistered to a
subject in conbination with other therapeutic )
VEQAWHHE to i ncrease the overall 20t her apefTEB2006/050414
effect. The use of nultiple conpounds to treat an

i ndication can increase the bgneficial effects while
reduci ng the presence of side effects. According to a
sthhig syspensivarcandselormhted hecopting émthei kivwemt iropsing Hexse suitable
I Sy; A : ' e W Ly binds to,a
oA e AR O L RERE Ll AR WenthBBBya e
25 specifically binds to a peptide Having the sequence

ReR. e ifically binds' is ant that the L
et g B PRk SR e o3 ool nS o suspension i
siagminfibdamptileytally @atepiable hiau?xfm% sﬂ@élgpﬁﬁ ieiei.ngplg b dlisflgtion ifn 1,3-
t ha be observed. |t w. e, upder st 0o y those o
s &’.“}ar“gﬁ "Kranafie ﬂfﬁ?ﬁiﬂ,"ﬁﬂ%ﬁ'ﬁ Mﬂgﬂé et faa bP&mp?qxsd prEpyater,
paihgedte sdiotiont iR Rabhipeptiidehloray saenet hehessors bickile, fixed oils
bi nd ot her tigens having a simlar epitope. Specific
arfts %&?ﬂé@nﬁ&mﬁ ¥5d 2p p EEFR AT BRPPERET &Y or ébePEWSG, any
lfixed b1 | Q0 GAEBY KB IndnBSr | fqgiti
(or the RoR pept ?ﬁg‘iﬁ%&lﬁ?ﬁe D e R sy afition
t K& 35t seghcs OFPEFya Bsoisy &1 §p afcpyptioroafoaEGdds. The
anti bodi es of the invention may conprise reconbi nant,
WD 20071060486PCT/ G B2006/ 050414 10 chi nmeric, or
hdmaspspemgnel Be divestionTha aisn\bentiinonsterbd 0 the GrimddSuppositories,

[ n ' - ive s fragments of such. antibodi es:

o e el R or bt 3B s b S oRD bt iy pBired by
ofmiking thedeng ivoth ayitlide u&ﬁdrritzﬂingw)&'qﬁbrmtthz&lris soh'(é_acti ?rdinary
c ounds,, i.n_or.d to. identi 5 ntial can ate
ol BRREES i hody “E i WEaierie g B Fetehren DBt fatom to
Thelsase thaeinignSedht herid Belufs aacbma&;eagﬂuqiolmdlfyidae glycols
identifying a conpound having activity useful for the
treatment of neurodegenerative disorders, or useful in

t Tac gohaRrs ef® AkriakiveOaNinki pr&chtURGEHioR cat AR MRt fBhistered 1o a
coqgrlslng contacting a candi date conpound wth an
aftPBddy SFEEIHPe Wik oepeprirtstin aompginin o siaggascie overall
TERrapiticldiRcS $ALERGE nfodRie &)%bogﬁ&s%) el k¥ 8 NG ease the

t he anti body binds the conpoun
beneficial effects while reducing the presence of side effects.

According to a still further aspect of the present invention, there is provided an antibody
which specifically binds to a peptide having the sequence rER, or an antibody which
specifically binds to a peptide having the sequence ReR. By ‘specifically binds’ is
meant that the antibody binds to the peptide at a level that is significantly greater than
any non-specific binding that may be observed. It will be understood by those of skill in
the art that an antibody specific for the rER peptide (or the ReR peptide) may
nonetheless still bind other antigens having a similar epitope. Specific antibodies may
be prepared by immunising a subject mammal with a preparation comprising the rER
peptide (or the ReR peptide) of the invention. The antibody of the invention may be

polyclonal or monoclonal. The antibodies of the invention may comprise recombinant,
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Ac-rBR on 141(80i -1 ndu r
i njneettod afvo-prasidde pRudimdieaidcntifzing |artgmpW}i.haF1mg agipvity useful for
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mesli a

function, the method comprising contacting a candidate compound with an antibody
specific for a peptide having the sequence rER, or the sequence ReR, and determining

whether the antibody binds the compound.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects of the present invention will now be described by way of

example only and with reference to the accompanying drawings, which show:

Fig 1 The effect of different D/L forms of tripeptide as memory enhancers on weak
memory

Fig 2 The effect of Ac-rER on memory in chicks with Ap-induced amnesia.

Fig 3 The effect of Ac-tER as memory enhancer in chicks trained on a weak training
task (WT).

Fig 4 Distribution of Fluorescein labelled Ac-rER in chick brain. The tripeptide was
injected ip and ic.

Fig 5 Dose-dependence of the effect of Ac-rER in weak training

Fig 6 Stability of Ac-rER

Fig 7 Effect of Ac-rER on Anisomycin-induced amnesia in chicks

Fig 8 Effect of Ac-rER on MK801-induced amnesia

Fig 9 Effect of ic injected Ac-rE(Me)R on weak training (WT).

Fig 10 Effect of ip injected Ac-rE(Me)R on weak training (WT).

DETAILED DESCRIPTION OF THE DRAWINGS
Figure 1 The effect of different D/L forms of tripeptide as memory enhancers on weak
memory. Chicks were injected ic with different D/L forms of tripeptide 60 min pre-

training and tested 24 after. The control group received saline. Retention was calculated
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30 DETAI LED DESCRI PTI ON OF THE DRAVENGS Figure 1 The
effect of different D)L forns of tripeptide as nenory
enhancers on weak nenory. Chicks were injected ic with
different DIL foamof tripeptide 60 mn pre- training

Ve POT/Re8486d 24 after. The control group recePGEEB2006/050414
saline. Retention was calculated WO

20071060486PCT/ GB20061050414 131 as the percent in each
group whi ch showed avoi dance and di scri m nation. Each

chis e wasnt madanie groap dviidistheded avoidamne endadiserhihiteneRadschick

bet p re tested far.stati,s ,
G e O By o8 P e B Rhirs Kt  aus) werggped for

t hah‘;ttchbmghlﬁmbe belheat(Sola@l atd RAhT BoenN RS thalftﬁt;] Gtest reflects

there are no error _bars on the fig s. Fig 2 The

eff @R Al ekes, .ﬂ@%ootherﬁé%wﬂ% bachprEioe el AD i nduced

ammesi a, Chicks were injected 2 x ipJ ng/ 100 gr bw,

W th Ac-rER, 6 hr and 12 hr pre-training. Al 31-42 (2

. Fim3 b siffoetr o) AgvsR jonj n@@ocw i ehigbnivih p¥leindpes rimpgsia. Chicks
I t e tent.i

S R S o e S S B P e R

a\Diudaseipadie) i @jcsed inbhahi peralaph Caltke Weassted 24 hr later.
trai ned and test eg only once, and differences between

gRotFgeoR A colewlpieg of 6*}6 RS0} Yy pach sripghich chesd gypidance and
Cliisk@sinaliSkakh cHBE WR0Rhfned 299 Bkicd Ing Shekh8d @fff@@&fcesolgetween

Ae-rER as nenory enhancer in chicks trained on a weak

t IFIvaF Weretlesiqd fonmtytistich pighidicagse by Grijee ¢Bekal, angRpigf, 1995).
injections,1 ng/100 gr bw, 30 mn and 6 hr pre- 15

traini ng and tested 24 hr later. The control gr oups

r &eged bd cfoct REAC-RE snnérery wakancer iohizke thaiasd tihe weak training

P IR e )

DRSO B8 FLLY oAET RGP pog o e

omdayurrgnam!l @stdd ditfHirdntenciés doetrwiegougr muqased\/\m-é{ﬂr eRdztadlon was

far i cal nif cance okal

o IHEh S YreefbroSh Al ik SERET Y Mh ok Toivolditisr st Effmination

| @hed dlﬁd: vAG-tfalied iafd feblle@ knlb badehnd Thtesrdrcetieds&aigfoufiivere tested
for statistical significance by G-test (Sokal, and Rohlf, 1995).

Fig 4 Distribution of Fluorescein labelled Ac-rER in chick brain. The Fluorescein-Ahx-
Ahx-rER was injected ip (2 mg/100 gr bw) and ic (8 pg/hemisphere) 6 hr before
sectioning the brains analysis of the distribution of the Fluorescein-labelled rER. The
left panel shows the distribution of the Fluorescein-labeled rER after ic injection, The
panel on the righ shows the distribution of the Fluorescein-labelled rER after ip

mnjection. Note that the distribution of the fluorescence is almost identical.

Fig 5 Dose-dependence of the effect of Ac-rER in weak training. Chicks were injected
ip with different doses of the Ac-rER 60 min pre-training and tested 24 after. The
control group received saline. Retention was calculated as the percent in each group
which showed avoidance and discrimination. Each chick was trained and tested only
once and difterences between groups were tested for statistical significance by G-test
(Sokal, and Rohlf, 1995).



Ahx-rER was injected ip (2 nme 00 p,r bw) and ic
iigtheirtisphere) 6 hr before sectioning the brains

anal ysis of the distribution of the
Wouesaress N- | abel | ed TER The | eft panel shower/¢kmo6/050414
di stribution of the Fluarescein-iabeled rER after ic

i njection. The panel on the righ shows the

di stribution of the Fluoresceilf-1nhelled rER after ip
25injection. Note that the distribution of the
fluorescence is alnost identical. Fig

Dobigutreh@iabibhicd As-ER: Rbicks vee i jesked/ip WrﬂE@ mg/ 1@glew of Ac-rER 1,

traipi [ t hdn

dozes Bind FE R IRBETRRIE, €8Tk PRI, She RS brgup goeived

af sdime. Rttentopmitas shlcgriodips the peicowdn sadhi greup Waitle sitawsd avoidance
5 WAz d glls&lilnln ﬁ(gn agdchh%aﬁe&gse %ﬂne:? agfi‘ctg ﬁ}ﬂlg gng %Hccnfferences

showed Vol dance and di sCrim nation.  Eac hick ‘Was

t r be¢twech grodpd esteedston iy vnGecAngndichicer gnGassiiSohateand Rohlf,

gr?Mgi were tested for statistical significance by

(Sokal , and Rokilf; 1995). WO

208ig/ ’)OEﬂiébB 6PCTHIGL ﬂ:ﬂ &ﬁﬁbﬁ%ﬂ-ﬁxﬁu&ﬁ dnir@bit én &vichb.alHidlis tweredibjected

Ac-r ER. _Chi cks ted ip wth, 2. 1. .hw of.

Aclo e f pgfhemisp 24 dAi‘E]g]ﬁ ﬁ%wewr@-twaﬁ%wafﬁ gg tespedon of
10 24Ahfsoin%1ﬁ 1 25“1@01@1@1!%1 ?Rére)g fr&H&hﬁta?%bytﬁgmﬁﬁé 'Cr@:ﬁtrols were injected

Retention was cal cul ated "as the pércent in each group

whieth sghesdehicdks ovdaiesteedahdr apgcrdmnea Reiamion B rahlagl as the
?er[:én@'u'i‘ %gcha%%{\/l\%t\ﬁ%es‘im@r% vAliEe %Hcg dgblfﬂt'lﬁlgl@&lc §8ch chick was
bet ween group ested for statistical
si grin¢d gahiegedbynigonteead diokncds betwderRehvgs W9 Spted Fprpttistical
Ef f r nduced, esi a i n chicks.
glg{;ﬁ%cgv\g?ggpntj eég&gﬁgﬁdsﬁgﬁiﬁ Iag8§)4g/ hem sphere of
I15Ac-TER 60 mn pre-training followed by ic |nJect|on of

oo P e BRSGERAI R BB GRS e Piea ic wie s

Chigksmsptice: ToESid?ﬁER3 60 rmiROpre-talrid g a1 DwelRedye it irga&uws)f MK80
cal cul ated as the percent in each group, which showe

av O0RA e HIVBTYPEritien Sontas WeSdn BEtFF? m&h Prlidet (mekﬁewre tested

ang frenie drABkbnOREE cARHated il fis SRCES Hels e% ol QHRE showed
were tested for statistical significance b test

20 ( spicidince apdl dROWMITRYOE) Eadhj ghigh pfag gleainedf ansl igsER ey once and
SR PERS AR Sy UGS IS BIRLER L iy, o
pr@fﬂﬁPﬁctlon of MK 80 1(0.020 avt:9100 gr)
pre-training. Controls were injected with saline.
Chicks were tested 3 hr later. Retention was
caFigl Edﬂ'@:ﬁ oﬁ's ity hceeqaﬁc-cHMe)R rneach trginogWit)i Clinclshoae thjected ic

VO di.scri Each chi ck S
25 2 Dyt R B0 e §r AR it et ded tesond b later
gr Qﬂrﬂﬁow\@%& tpste dvifioEalink. AR étSdtiod alasSdalii akddCANGE pdent in each
&rest (So and Rohlf, 1995). Effect of ie injected

AcETPER Fé la\ﬁ%@p@afl?eaqrﬁ. %ﬂmm@r#aek higle pvas {rainet prigjtested
' Cora odet Jﬁd&hﬁ’é}éﬂé@é’ Eﬁtﬁ%?r@upefwe@@feﬁtgé I Jstabfsti cB0si Sificance by G-
raining_and tested later. Controls were
|nFéd§6H&wm RoBI4IT9A®: Retention was cal cul ated as the
jppercent in each group which showed avoi dance and

discrimnation. Each chick was trained and tested only
onkig 1&nfTagl ¢f iprivinded ApeEMaR agrwrap sraimera(W'Bs Coigks were injected

i tgg)tsvgllﬁ't i ﬁl%} 108 'ggﬁ]\!v]:)fﬁ@-[?ﬁ;@déaﬂ G%r'i)?esttral&§g I&r?ci l‘est@cpfh ﬁciﬁkr Controls
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W t hRetenti on was cal cul ated as the percent in each
group which showed avoi dance and di scrim nation. Each
chick was trained and tested only once and differences
WRRIEWASEoups were tested for statistical sPgHEPREHMEE
by C-test (Sakal and Robl f, 1995). Materials and
nmet hods Aninal's and trai ni ngBCom’rer cially obtained
Ross Chunky eggs were incubated and hatched in
briesdiested ndthipling Retantien wasl@lqulatgl dydbw seroindin @k glosp which
I ] [
Forh 8RBl Bl B AL HERHEHT e guly once and
c hﬁfrférslcwbmmn@oms ek @steld for aiatigdalesgeitana HyyG-ast (Sokal, and
d%%g fbegg by Lossner and Rose Neuroehem 41, 13574363
) )ne contents of which are incorporated herein
by reference) Pretraining involved three 10 s
presentations of a small (2 nun dianeter) white bead,
at approximately 5 mnute intervals. Chicks which
f aithiedak @ndatkhddie bead at | east twice in three
presentations (less than 5%, were not used
sutrEeHu Mt 14 "8ut remained in their pens For the
AW Rirh @B a18f oHtdlEeLRRS rdhﬂﬁ{}l eggg_ Werel ik @bl 9nd BRI %‘ﬁ%oders and
were used: "strong weak" training. In both,
10els vl 8 Laf th@rlrStcrilé ICé‘sqks preee plaggdninngpins rip amall @hummm pens.
[ t
a snolg'adtutlrafod Refod DERPRAT, LEMRRY: St pidhiped and ined
biesseriially 29 d(:sasb@drig’ Imessitey hathRémed{.iNdurahen. 4ToihiF7e1363 (1983), the
Clsgk)ﬁglﬁs Bie\?/lg?lg ?%Encgp\g?%ttegd’ liegé)li F)y gef%rsg}%f yPer?aa{r(limg mvofveg three 10 s
r lpetsmtdttmms lof @nkhall €2 wars disi@eter) | whitdh 8eddyvaa kpprogifriitedn 5 minute

10% th i thrani.t se Chi cks s ont aneousl

SRR B R PRl R B R S  PRTA Pr egont res

Chn.aa K594t hate npemde@ dulﬁeqdeﬁey Bitre@kinBERANEY h&6 €6 tRe duration of the
s ust ction .and not normally peck at a

u
Wﬂt h Odfwl%éfanﬁsvess% Rk r StroBe s%’s nipiping. In

A‘boﬁhaﬁlt@ U9 thinlRs ahed tevhd QJré frﬁhﬁ‘llgrlﬁalc RhieksS wWe' €ained by a 10 s
t est ed, by offering thema i amet er chrone

b@ERCnt4tion] &\iet 1o dl*ﬁ"ifﬁyftfeféﬂqna‘-’t %‘?ﬂdbyh’&h dwid|beer( dippeshin the bitter-
d 'ta’%e!ﬁ% ﬁ@%y%h}aﬁllﬁga@ont?cﬁ%ﬁcf(@éec v?h@er%oat%bﬂﬁr&l $ead. In the

est ed % an exper | nent as to
t r dengerntsienehthe Hskkl 0ﬁ%dn¢tbﬂ@1thl@mlatma%md alngthe “weak™ version,

cqn«% m@%g&g&u%n&me&w& hec{}aa kspo.ﬁt?x;e%s% ap%aieg gtglﬁ% fyaining or

chrome at test but
( @Al ibradsavié)in 28nd Cbmha\ﬁat freclgdtat elnc bittci bealhmyncpd akdisgust

a ead ecal al cul at S r cept
v B SRR ey 36806 ciniits B eh PEdo pe how
Cc Isut:smemdgadz)t mﬂummes ﬁ)lllswmgmanaﬁg cHicks Gt €te§tpE by e Afe them

|cha0|d F eck at the whjte
ey < i Hhol o HRiiEe G IR, [bmiBacy bk iyt sval & mm
t ldﬁtne | @kite 6ad, tRdaed2cec3@Rd AMRals were tested by an experimenter
2%9 d’l.060486P 17GL32006/ 050414

as to which treatment each chick had received. Chicks are considered to
remember the task if they avoid the chrome bead at test but peck at the white bead
(discriminate), and to have forgotten it if they peck at both beads. Recall is calculated
as a percent avoidance score (percentage of chicks which avoid the chrome bead) and as

a discrimination score (percentage of chicks which avoid the chrome but peck at the

white bead). The use of the discrimination score ensures that chicks can indeed see and



14 peck accurately at the bead; and hence that the

avoi dance of the chrone bead is not due to

non-specific factors such as | ack of visuo-notor
Wooeh/gaedss on, notivation, attention, arousalpcratEoodndésid
IS a positive act, denonstrating nenory For the

di stasteful stinmulus. Each chick was trai ned and

tested only once and di ff er endés bet ween gaups tested

f opeckt RbirsklyCRthe Deaafid £EHRE B1aPYe Fodi@dte SEREEHBHRE O is not due
Sakai and Rol| (bionetry: the Principles and Practice
of toopeqt-spseifie sactass Bich|ap dck Al vismesetar cpordRalibne aiotivasioy, atipption,

H shan Yar k. '
i ng{g)rﬁpcl)’r at egg?ﬁgea} g?%u‘%)l/& ?’3‘%\? Ié%%g?g gﬁ?angyaﬁr gllget é){/m%‘?&tuﬁlgtgnmu&
paFedhcelicr wasrtginvilngd takk onleuict endd fesacenbpiprgn groups tested for
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Chmek Pastia d0Sbakels irOBidsgcalRew@rchi @yd Bdigsis), WO Brodiman, New

UK 9 the copntents.of which are incorporated .
her ST CRED) dbebufels o e PPaPRafa Bty Bt rhe vaiiaiy
vebsih@padaicutah @aihiag kaskased tb assbd nicdndi ¢ Gdnhtidnie eaweivdpni®ussed

fo t |ea 48 hours, .an re.than_80% were found._ .
P eyt 00 b Bl TRt Riut-0ng 183 g AL Bope fomick as o
howicslel, Kingt:&f Oh®ersity 29QBL OxtdA@t URS B 98Mek CeontehiBads Wlich are
cause the chick not to renmenber - are adm ni stered,

chitRPOHad hegrBhBTsIFRE® f or getting by peeking rat her

t han avoi ding the chrone bead on test. By contrast,

chicks were found normally to remenber the "weak"
veFbickhirghed dghe grope fapiop af the sask awrdfoumdsto recglh s agoidance for at
ho i | ; | Ofho 4 3 i
ol Rt nd BB R amfR P iscriminate on
ex et itaddwuiss Thetefaonidgente that orel aomysit erthatris wewsg . the chick not to
Ag af__are. ancers n . be tested. A
oot are MR R e RO ORE R R AR: bR GingRy oL v han
t r avoididg ol thiemeeladkd | @atsmi. @By cagkst, phoblucese d@und normally to
i ncrease in.retention - incyease oi,dance of th .

chi B “HEE R gl MR seRR ranp oo S howrs imal
enhasncien 9t D€ |hpure ony afotmaBalkediced $b rsomg 20aar3ovngThys the learning
enabl i.nr% the transiti on fromshorter to | ong{er-term

e PR CIoaH08 CPREEEHS 1on8- 1Pt FERPHN AP iR 2eperqry GRiancers
: Binl dheblestbd)t A adndity 8hhahnéth @ 6dn®REm{stdraDitol diclckUkal @ on the
of APP-derived peptides were injected Mn:cerebrally

i ntErka leapit Pl BYAICE b FIcHsk Howiatip bicieytiavaidagegrof the
Mepmbye hRAd AL 08 HohRE THA & RRA AbBory SR el Mlvert weak to
ventrale) at 30 different fl nme- poi nt's Pr e- or post-

t r STABAYTIHRS Pipenablh)s, the fEition Slemsipiterde lonpertied Memerya
plastic sleeve to allow a penetration of 3 mMm After
conpletion of the injection, the needl e was kept in

pl Beide gyecgors. Correct placenent was ensured by using

O e
2067 \peaRBeHRCH B2 6610 bt telldinkbedriligNinG  @f spvdifi€ Mrad Gegion

i/ in]g%&%ot& %%E%Hrgf églng@g%&_{ﬁgq%r@ﬁ]?t g %tgn%gdi\é\t’g%yge(r)sl#i eimrflglv%ntrale) at

different time-points pre- or post-training using a 5ug Hamilton syringe fitted with a

plastic sleeve to allow a penetration of 3 mm. After completion of the injection, the
needle was kept in place for 5 s. Correct placement was ensured by using a specially

designed head holder described by Davis et al (Physiol. Behav. 22, 177-184 (1979), the
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2. Peripheral (ip) injections : Test pepti.des or

ot her substances were adm ni stered intraperitoneally

(0.2 nil/chick) using a | nil hypoderm c syringe at
various tines either before or alter the training

VP 8103886 Al ter the conpl eti on of injecti onPCTIGB32006/050414
needl e was kept in place for 3. sec. Chicks were

tested at different tine poi $ post-training as

descri bed above, The general behavi our of the chicks

f alohtywis g winfleete mnspwasd dlesar bgdefemndt adt wanyoutinely visually
pq%gg@ﬁ%losonor ecific or adverse reactions to the

i njec B tide Materials The pol yp, epti des
adm ni stered were synthesised. using a conventiona

pept esiser in_a manner which is well-known to

f?gsﬁeengw%/l @5 PIFRIS AEst PPREES yiit He| %@ﬂargfsf yfsepaip@stered
V\Hﬁ@ap@ﬂfohédugqo bynisRkPlsidRRr 1 Rl Gygadmiy Eijrrtn}ge faH&Jn'B@J times either
checked g%znass 15 spectronetry ( MAME-

t SCHHT quaker Bl ‘ﬁ@mﬂélprot%%vaﬁqr qw&%et@mqf |nasct10n= tthﬁ@eedlc was

ardept Ehﬁa&ofoy BERL! BERKANRS YD b 8FcRnlVBhe PH& STning as
a;gon in a lyophilised state, the argon preve

iR ribeYS: cylheesameral hekdviawni dfeths (tkﬁyffgilg‘fﬁimanmjentlons was
Lo 0 RERLI Bl TR L NSLBLL 1 ERL DL,

derived from APP. The snmall peptide RIR in partlcular
was,, shown. 1.9, be effective as a cognltlve enhancer and

proFector agalnst arnyl oid beta :induced nenory | oss.

V‘él'hm shlepertides destistgad ewaror eymlteaiabde Lfsﬁfgmi Qﬁn\tehlﬁonal peptide

AP yBRt home SRl e B Raleii 1B we: ahs pgisise

p@btypdyﬁiﬂes SveteOpidicd royi sl dﬂRAIPHaIéngtndt ﬂl@lft);'rﬂlrtﬂl‘éﬂ I:l@e-ckeﬁhbys mass
was acnil ev | oNn C was e ectl ve as

c SBFRTeMGEY @ﬁﬁﬁ’é 3#393%0@ Frelypigites CenA gV ellgaonatto those skilled in the
anyl eryd- ﬂé%@ptld@g)merts@ﬁtﬂeﬁse@br@ Q(@?tt ﬂldblnME&{ lrQ@h%{)ﬁlH&d state, the

bi o-activity of the d-isoneric formof "the pepti
i SEFREPECVEREIEOK|datoR hayeteinpdnaiboniae anforypiinhyn Bhwwicular,
simlar bio-activity as the naturally occurring
L-forcas. W synthesised the foll ow ng

. Bxperiorepil Resiy, (R eR), L-R L-E-D-R (RFT) and

DIﬁeB’at'r:onQ[ Fatdilt ?\ppilcagah W@@O%ﬁgﬁdes%ﬂgesiat fumber of peptides derived
from APP. The small peptide RER in particular was shown to be cffective as a cognitive
enhancer and protector against amyloid beta induced memory loss. We wished to
investigate more stable forms of the peptide which could better serve as potential

therapeutic agents.

The standard approach to stabilise peptides is to N-terminally protect the molecule. This
was achieved by acylation. Ac-RER was effective as a cognitive enhancer and in

protecting against amyloid-beta.

We then decided to investigate the bio-activity of the d-isomeric form of the peptide. D-
isomers are often toxic and do not normally show similar bio-activity as the naturally
oceurring L-forms. We synthesised the following D/L-forms: D-R-L-E-L-R (rfER), L-R-
D-E-L-R (ReR), L-R-L-E-D-R (REr) and D-R-D-E-D-R (rer) Only one, rER, and its
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.A.c-rER, showed bic-activity to a simlar degree as

REA, being active as a cognitive enhancer and

piooioendsdasg agai nst i nnybrid-beta i nduced nmeneCT/GBW8E50414
The Reit formof the peptide showed | esser

bi o-activity, Ind still provi qu an i nproved effect

when conpared with no peptide, or with the other forns

of aE?ﬁe(DﬁEﬁ}AiﬁrﬁRFBWCG bio- gdﬁomgatotafbﬁnﬂrfde@%e f RER feRiz@Btive as a
DL forns the tripcptides on nenory. retention

chiCegdtye ﬁ@&'@ﬂpfﬂgc%&ﬁm%é% O%bqt%'&ii‘fﬁeg {OSS The ReR
Chitres o Ve §ep i eChb®Bd dseM thidaddivit], edue Rl Q“dﬂdeﬁ %"‘I&pﬂfved effect
tripLpti.de 60 mn pre-training and tested 24 after,

Th&/beD FRTPRATCdG¥ i RP m&é? PERItE Hiciothsr formeolthe Bersiews t hat

sAc-D/LIL (lye/ 4ER) enhances nenory 10 retention to the

| evel s observed in the chick treated with the Ac-LIDU

f oFrEugent strER)he sifvict of difterent/ I iforpaef fsrRjipepkidwett memory retention
Si g{“c lbﬁ‘saﬁgmafj% ltﬁes@@{lk Q\fretr % fe'a.mﬁ‘]fl ta]%{ t@'ﬁc o\{/cgrgsin'@{tgd ic with
ows e eff e’c 01l

| ess Dbi ol ogi ca y active. |gure t
AGHifRrRt Dl ferersor\tripaptidh 6€ ken pie-thoABag ol ceidd ddmuéisi. he control

P PRV GUbOL B By Shivk Rt ArpAY (MPaER) entnes mennory
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restral s, the. do of AP ich fonts

0" S B 0B et Mo R R TR B st M Bl o e ress
Cabmﬁ@ﬁgﬂgsaﬁ% al (2005). The data shows that Ac-rER
injected either 6 or 12 hours pre-training restores
coghitive fiinction and prevents nmenory | oss which

V\DFlfgdreOI! Biesw4i e chtget 3 MeSHRtonOheh NS iAChibIY €L IAPDS duckiaSinesia,
confirms that Ac-rlER EBOt ects agai nst the ne | oss

i nGhickywey ingstedayidh 46-THBY i iwifcttopphete 100ignbyy @bt zméritz hr pre-
of i gy [ d ng,

oo B 2T 48, ARG SORBPUEILIMEATS, BORRYROE o ar
di sarhedorots g aﬂlyﬁahbphqdeh eardf it eedcribdd iACmdirEReﬁﬂ m&eguas et al

e\r;\%%ﬂg)(:h‘ihf: E%t CkS ; r‘g%lr'%ﬁ Cf‘ﬁ eé\t%%kq %51 %ﬁgfgl.éé]llirggghq_nasg restores

NYédDRive rfuron 344 ﬁﬂe{?‘en@snﬂelﬁoﬂgrloslé‘ R@ridh @il BherwifiEbe a result of the
control group received Ac The results show that

pefPorigeiee tmEpEERt Ar-aER nowgecté agsmsfuﬂgmmﬁmeafnlpwnduced by
enkan | n rER... 30 rt a

rom FRce Bk B 7 oA el S 2B o Rt quring
t hageg arelsul rtemoéégamermlin&tdlsoﬁdbfsr itltdihg Aeahélﬁiét’ls dBeasben

i njected peripherally. To prove that this was because

of the ability of Ac-rER to cross the bl ood-brain

bangi Eehoasdhbictfecttod Ad-fAR a4 mSinbBSerenddO @S cHREHS, trait¥@ on a weak

2007106 4 I 06/ 0504 {4 17
training asE ?&’%T élzﬂ%(s were mjoccted with 2 x ip injections,1 mg/100 gr bw, 30 min

and 6 hr pre-training. The control group received Ac-REr. The results show that

performance on the weak training task is significantly enhanced in those animals given
Ac-rER.

Importantly from the point of view of potential therapeutic use, these results show that
Ac-tER is effective when injected peripherally. To prove that this was because of the

ability of Ac-TER to cross the blood-brain barrier and bind to similar sites as does RER,
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we injected fluorescein |abelled Ac-rERip and ic and

six hours |ater cut sections for fluorescence

anal ysis. Fig 4 conpares the binding of Ac-rER

followi ng these two routes of injection. Ac-tER s

YRrU78P0448l e t han Ac-RER as it can he i nj ect BHT/(§2406/050414

12hr prior to training, and act as cognitive enhancer

and neuroprotective agent (Figures 2 and 3) as opposth

to the 3 hr maxi mum of the unprotected L-COML (as

d e inj dgted ﬂwrmzldbslkm@q -TER ifFagluc end sshionss katve ceif feelgans for

of S Al [ r
nrsl SEE N ARCAR LRl Pl b RSP S Bsdlyg roues

a [ injengopeke-A0is gldn@sigblmﬂlaghb RER dsQt mnﬂjb mgeoﬂmi uptto 12hr prior to

eQramﬁ:earqg" r%c 3] rﬁnc”aqn oteclive e%él? 9 d 3)as
ask. Fi'gure %%‘8%? 8Py %‘*’t“é"r?&é &F’ fHE" et PUEL ~ 5T

A(Dpp&'d’dvm)enhdidm}m ﬁiae]mdndtdf i ?}Eﬁﬁrotebﬁd n&ﬂ‘om @s mGnl bed in

tr sk, The peptide is effective en a single

Hﬁ@@@#/ﬂ%ﬁ&g} 1-2 ng 100a bw is given as nuch as 12

hours before training. The data al so suggests that 15

the peptide is npst effective when adm ni stered
b&ﬂ%%é spowh dhepefirgh pE difigrrat gosse of AsHFRAINHIRks traped e weak

t Q3B Jask Vend1aMe s@lwiomexPhisd-ed 1608saf e Gt Y@(pgsb%dQ weight is
Ao-rER in reversing or glpot ecti ng agai nSt amme

i rielicEal pynbpanemamopriorhicks lsyrrdmagivecak trinkictterks
(ani sornycin; Figure 7) and 20 bl ockers of NN DA
receptors (I\/K801 Figure 8), both well-known amestic
agf&“i'% 6 showelre penosikrsd gé theheffat p& AnTER nown @gmm;tered to chicks
S stl ffects of t
o BB L8 AN Bl 1Re BRRNEH B LB Rhe 158 or 12
| rmgeﬁl(}ﬁ)géiww posh at rracnbntR hdwd KeaE lﬁﬂﬂﬁl@ Th@dath pls@Gudgedts that

n rER i.histered ic 30
o B A e b SRt T BeeB Gl e tomoly 4
armdm@ beTdretrhi@ggl t s denonstrate that Ac- r ER 25prevents

either of these Mns frominducing amesia. Finally,
we have al so explored the effectiveness of Ac-rE(D4e)R

| We Weakaldd iplir&iDihe RifeftiveResddd ALGER B@@e@s‘ﬁ?@'@ﬂ'ﬁ Qf:t { t
hydr ogen bon<§l wi thin the peptide baclkbone W th rO “Vg]%ams

netRgia fdeess Bhearalanpigiicenthvan itpitone (anasamygmamglurq ¥) and
Ofbldcf&@rs B lLJMle P&Pﬁtbx@?ﬁﬂé@l TFi voMB 4R m amnestg: agents. To

E.lre %?
adm ni stered ic or al ning as escCri
i Ruriyuieleg thereis ob kemn mnteavmi,@ﬂfefé r@drdaithd samrestjc etfects of these

Eg%gaﬁgesgA(ﬁsgm§gm Wa§' Mlﬂlﬂﬂs?epgd %qglmedl('}el)ﬁ 95‘5‘; rt‘llamSng, Mﬁgﬁl was

given ip 20 min pre-training while the Ac-rER was administered ic 30 min pre-training
in experiments described in Figures 7 and 8. The results demonstrate that Ac-rER

prevents either of these drugs from inducing amnesia.

Finally, we have also explored the effectiveness of Ac-rE(Me)R in weak training( Fig 9
and 10). Replacement of the hydrogen bond within the peptide backbone with the N-
methyl group should enhance even further the stability of the D/L tripeptide. Ac-r-E-
(Me)R was administered ic or ip 6 hr pre-training as described in Figure 4 and chicks
were tested 24 hr later. Figures 9 (ic administration) and 10 (ip administration) compare
the effect of Ac-rER following two routes of injection and show that the methylated
analog of the Ac-tER, Ac-rE(Me)R is tolerated even if there is no hydrogen bond in the



the effect of Ac-rER followint two routes of injection
and show that the nethyl ated anal og of the Ac-rER,
Ac-rE(Me)R is tolerated even if there is no hydrogen
banmoievosshe WO 299711Th0486PCT/ GB2006/ 0504 1BACTEGB2006/050414
Ac-r-E-MOR and that this nol ecul e enhances nenory in

bot h experinental conditions. Concl usi on These

results demonstrate that Ac-rER and Ac- ReR provi de a
benglricMb)refzh@Cthat ahienhanrede Caofahdes OfcAttd ke asofti Rgpériinental
normal  animals, as well as preventing i nduced amesi a.
Theoéamen of Ac-rEk. agai nst Af3 induced amesia
suggests that the peptide will be effective in

reduci ng the cognitive deficits associated with aging
and 10 neurodegeneration, and so as a therapeutic

sagenhcihgibnt reat mrent of Al zheinmer's di sease, There is

no way of predicti ng the suiprisi ng{ enhanced g e? ott
t h&hesERepRSt Jeeonsiiate dirh (e TRy 88 ARRRNBRMIdEA Percfigiapllect to

t h@lﬂﬁﬁéeg b%ﬁtlﬁ%@%ﬁ@em ﬁ%ad'aﬁi?rﬁl’seray v@éll Bb?refvgﬁtﬂ% induced

of the peptide that are active conpared
i namtwsvae Ton @sthmr PvAddR egingh BBendustd ﬁrnmswowga@tmbattth@peptlde

S0P SOMRLGUE 90RcRL AOCIBSEU Bet I ecBifer S LS anc

tobn veé re or Si

10 neuewmh:lgenmnion,amﬂ solab dvthérhpebec algedefos trogohetithat Alvliedmer’s disease.

oi.ng is fo ative sesol .. ~and at .. .
varTgRa Aadii CarieR LS BB RPEREL SR o Bl Bepide in
dl sOlaase doheheikAowh hbtouity d:fahabhgng RER meptive, SﬁDﬂﬁcc@’Ery of the
he invention. |In particular, nger, pept.i des and
e TP TG B Ber R obvh ol RYEF SRS Rrovides valusble
S eﬁﬂ&ﬁﬁﬁmﬂﬁb’oub eheERd cofilelirition al thoa@ideiie akdt @RsSrefBIANE bind to
made to. the rER or ReR peptide, for exanple to enhance

15 st HbP'i‘tﬁtf.‘S? TeREPIST Bjies AR fheiepion]) mesEAne ch nodi fi cation is

t he incorpor atl on of methyl groups on the peptide

backbone. The Etl des may incor ﬁora_te addi ti onal .
anttrigli e ﬂladqr%@qdd gidhe f9regp@p abloyiluptetive PEPPRGRARLY AmP that various

P 081 fati RO %dgrtﬁsﬂ%d%% ¥ndh Htsfcﬁsgoﬂi‘tsc%df"l'_?er% gdnﬁlﬂutoﬁeeﬁrlﬁﬁg from the

APP protein acent the ) ternati
or sjope abite unvcnullonam moticabar.domgss peptides dod paptoioremetics mcorporatmg

20 PT ALSERSRBR ?e%uence may be used. Additional modifications may be made to the

25

rER or ReR peptide, for example to enhance stability or bioavailability. One such
modification is the incorporation of methyl groups on the peptide backbone. The
peptides may incorporate additional amino acid residues, preferably from the human
APP protein, and preferably also from the region of the APP protein adjacent the RER
motif. Alternatively, or in addition, amino acid residues from other proteins may be

incorporated, as may non-peptide molecules.
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i ncor porated, as may non-peptide nolecules. W
20071060486Per 1GB20061050414 19 CLAIMS: 1. A nethod
for enhancing cognit function ir a normal subject,
conpri sing adm nistering a conmpound conprising a

Ve por/a@48¢avi ng t he sequence rER (D Ar g- LGV PCRIGER006/850414
the sequence ReR (L-Arg-D-GQ u-.Arg) to a subject. 2
A net hod for enhancing nennryd n a nornal subject,
conprising adm nistering a conpound conprising a
pepLAtMShavi ng t he sequence ri ER (D-Arg-L-Ght-L-Arg),
or the sequence ReR (L-Arg-D-d u-Arg) to a subject. 10
Use n a conpound conprising a peptide having the
sequengemetbR] oo Enl‘tahan% espueive gufded; ini ksl sﬂlﬁjg@,&foa‘tpﬁ@ilﬁg
of a2 medi.canment for the treatne I mpaire ry.
1 SRR E A OB PO ?‘%’ﬂpélsmﬁ\ﬁ(?P%tf‘i%H’Fﬂag qred rﬂgzﬁ%r gL-
| SF1AMASd)or thdseqfenbBR B0 $L -hbg-plLdmndiigh ¥ zﬂsﬁlbﬁctC onpound
baying activity useful for the treatnent of inpaired
menory or useful in the enhancenent of cogtitive
fynct i %me&a@fmmgn%mw slhragm&cm@rgédt G gnﬁg@s*drﬂiﬁfsénng
compound wth an antibody specif for a peptide
2 GHavIPARNG 981P58it & @ pertide Mavipg the rseqmmh: rHR (Bntigdethu-L-Arg), or

S f e, sequence ReR and

d2§§$ﬁ$i%£ &%gLﬁsgkjﬁglgﬁﬁhﬂgﬁhnblnds t he conpound. .

6 The nethod of claiml, 2 or 5, or the use of clalm
Pr 4 U’é’t@ §f § compougd Poen?];risgneg ahpaegs)tléehwav%g %ees@c(l:ueencr:e r%R or the

sequence ReR, in the preparation of a medicament for the treatment of impaired

memory.
4. The use of claim 3, wherein the impaired memory is amnesia.
5. A method for identifying a compound having activity useful for the treatment of

impaired memory or useful in the enhancement of cognitive function, the method
comprising contacting a candidate compound with an antibody specific for a peptide
having the sequence rER, or with an antibody specific for a peptide having the sequence

ReR, and determining whether the antibody binds the compound.

6. The method of claim 1, 2 or 5, or the use of claim 3 or 4 wherein the peptide has
the sequence rER.
7. The method of claim 1, 2 or 5, or the use of claim 3 or 4 wherein the peptide

comprises one or more protective groups.

8. The method or use of claim 7, wherein the protective group is an N-terminal

protective group.

9. The method or use of claim 7 or 8 wherein the protective group is an acyl group.
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. The nethod of claim1l1, 2 or 5 or the use of claim3

or 4 wherein the peptide conprises one or nore
protective woups. 2. The nmethod or use of claim7,
woeoeioso4she protective group is an N-ternm natCT/GB2006/050414
30protective group. W) 20071060486PCT/ GB2006/ 050414

10, The nethod or use of el airp 9 wherein the
orotoctivo gmp is an acetyl é oup. 11. The nethod or
useo.of amymphetadisagf dhia Ividien eicpritbRivpelup ¢eaniaSetyl group.
Ac-r1.08, 12. The nethod or use of any preceding

claim wherein the peptide has the structural |a noth.

(For.nul ‘@he rhethod & usd 8f anlpeeco@®hHOBnOKh&ISE 1Qfpepik is Ac-rER.
preceding claim wherein the peptide consists

essentially of a tripeptide having the sequence if
opgp.on ahhevmams&@s@ 595@%&0&@11@51%10 whibin (HO§ephBE BRYL O ructural

use of any of clains to 10 wherein the peptide
caffigles

OH a

j/

&) " 0

b H/\”/ : HH,
o

= ~
HH NH

rm{/’(\\“‘\"nn /g

NHy NH (Formula I)

13.  The method or use of any preceding claim, wherein the peptide consists
cssentially of a tripeptide having the sequence rER, optionally with a protective group.

14.  The method or use of any of claims 1 to 10 wherein the peptide comprises

additional amino acid residues.

15.  The method or use of claim 14 wherein the peptide includes residues adjacent

the RER sequence found at amino acid residues 328-330 of human APP

16.  The method or use of claim 14 or 15 wherein the peptide consists of or

comprises any of the sequences rER, rERM, and rERMS.

17. The method or use of any of claims 14 to 16 wherein the peptide comprises

additional non-standard amino acids.
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15addi tional am no acid residues. 15. The nethod. or
use of claim 14 wherein the peptide includes residues
adj acent the | CH sequence found at anmi no acid residues
328-330 of hunman APP 2016. The nethod. or use of claim
14 or 15 wherein the peptide consists of or conprises
any of the sequences rER, rERTM and friRIVIS. 17, The
nmet hod or use of any of clains 14 to 16 wherein the
18. pe ﬁfhednethmanuss e§ amdolf Ctlaiumdl4 tn d A vetesaid thedpepndn@ngisdsa

hod or u of _.an 14 to 16 where
wingaRid BRAPE U Cofiver S5 SR wishe Pednsiehgnt el ©
anoBBEBHNAE sédabnccatrél@eakd Nuhid APP protective group
conj ugated to another peptide sequence unrelated to
human APP. 519. The nmethod or use of any of clains Ito
12 r nj.u
19. nor’]l%pepe#h%f)orlu%ﬁ gf CE%} elt%‘i@ q ?6 uvgheéreég?he npeph?e 1S

conjigatedeo 4 hén- @épmlmﬂcﬁedwe,lg vvher e| n the pepti de backbone
has been substituted or replaced. 21. The nethod or
use of claim 20 wherein, the peptide haekbon.c

20. | NeAGRSH G SEIBYE aff @ faims 1 to 10 or 14 to 19 wherein the peptide

backbone has been substituted or replaced.

21. The method or use of claim 20 wherein the peptide backbone includes a methyl

group.



