WD 2004/ 093593 PCT/ US2004/ 011728 TREATMENT OF CONDI TI ONS | NVOLVI NG AMYLO D
PLAQUES Field of the Invention [0001] This invention relates to
neur obi ol ogy, neurol ogy and pharnmacol ogy. More particularly, it relates to
met hods of wwoeAb4edgssdi seases invol ving aberrant anyl oi d- pSr/(iNoddo1Pr2REPL | de
production and deposition, including Al zheiner's disease, by the

adm ni stration of Nogo receptor antagonists. Background of the Invention

[ 0002] Al zheiner's disease (AD) is a neurodegenerative disorder that results
in 10 progressive |oss of menory, cognition, reasoning, judgnment and
enotional stability and ultimately death. A pathologic hallmrk of ADis
the presence of anyloid plaques in the brain. However, anyloid plaques and
vascul ar anyl oi d deposits (anyloid angi opathy) also are present in other
conditions, for exanple, in Trisony 21 (Down's Syndrone), Hereditary
Cerebral Henorrhage with Anyl oi dosis of the Dutch-Type (HCHWA-D), and 15
Cerebral Anyloid Angiopathy (CAA). The major constituent of anyloid plaques
is All  peptide, which is derived proteolytically from Anyl oid Precursor
Protein (APP) by (3- secretase (RACE) and y-secretase (Presenilin-1,2 and
associ ated proteins). APP also is converted to innocuous peptides and
protein fragnents by a-secretases and y-secretase. Genetic studies of human
famlial AD (FAD) have found that nutations in APP and/or 20 Presenilins
alter the production of total Al3 peptide or the ratio of fibrillogenic

Al342-3 epti r 1 m ce t hat
express mFJ)t gnt Wﬁ@gﬁﬁg@%g&&é%%ﬁﬁdﬁ#& er si ons of APP
with or without nmutant presenilins exhibit anyloid plaque deposition and
cognitive inpairnment. [0003] Wile AB peptides are inplicated in AD, there
is less certainty regarding which fornms of Al peptide result in neuronal

dysf unct | Bisldnfghenlayentiony act. The transformation 5 of nononeric Af3 pepti de
| oi d pl ague deposits proceeds through several steps and

to large a

i nter ggdi El%llf of s Inygntidpaelates tanguyadiglpgy, neur?bay enchphagmedalerst iMereof IAD. f
Accordin . o } . . I els of AB
pepti de gé”] 1%1} %r é?\ttq‘ ?1%{9&& toa%@%%&%ﬁqng}%ggeﬁﬁﬁgﬁg éj "I‘%g‘é‘é&g%%g?c@é have net

W t h sonepgide poductival and depedition, including Alzheimer’s disease, by the administration of

Nogo receptor antagonists.

Background of the Invention

[0002] Alzheimer's disease (AD) is a neurodegenerative disorder that results in

10  progressive loss of memory, cognition, reasoning, judgment and emotional stability and
ultimately death. A pathologic hallmark of AD is the presence of amyloid plaques in the
brain. However, amyloid plaques and vascular amyloid deposits (amyloid angiopathy)
also are present in other conditions, for example, in Trisomy 21 (Down's Syndrome),
Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch-Type (HCHWA-D), and

15  Cerebral Amyloid Angiopathy (CAA). The major constituent of amyloid plaques is Al
peptide, which is derived proteolytically from Amyloid Precursor Protein (APP) by 8-
secretase (BACE) and y-secretase (Presenilin-1,2 and associated proteins). APP also is
converted to innocuous peptides and protein fragments by o.-secretases and y-secretase.
Genetic studies of human familial AD (FAD) have found that mutations in APP and/or

20  Presenilins alter the production of total AR peptide or the ratio of fibrillogenic AB42-3

peptide to other APP cleavage products. In addition, mice that express mutant human



e.g., imunization wth AB peptide and passive adm nistration of
anti-Al3-peptide 10 anti bodies. See, e.g., Bard et al., Nature Med. 6:
916-19 (2000); Holtzman et al., Adv. Drug Delivery Rev. 54: 1603-13 (2002);
and | nt er n@lg 90doag8at ent Application Nos. WO 99/27944, , and WO
00/ 72880. However, there remains an upgent need to dev]i’(-’\sqleal%gérd'tmh%?@
therapeutic treatnents for AD. 15 Summary of the Invention [0004] The
present invention is based on the discoveries that treatment with sol uble
Nogo receptor polypeptides reduces |evels of the A(3 peptide and that

t r eat ment BAL Vﬁrﬂonﬂ\@g{bﬂ? with ot prithewitnagan peseniknsaixhibit anydelkdpidgae Nogo r ecept or

pol ypepti coduct | on of Ap peptide and pl aque deposits. Based on
t hese di s?g'{’/oesgtlﬁglg,ﬁg??%ﬁtﬁﬁevénrﬁ B5"00 features nethods of treati ng conditions

gs soci at eclocmslh h Wl’gb ARpeptides oo im?li@fﬁlﬂhg%ﬁ@, ]Eﬂe%lid@éfes ceﬂca]gﬁﬂyht@lg'aaﬁng\lvmi mer' s

| sease, t mnistratjon of soluble fragnments of the Nogo receptor
pol ypept i g@ﬁg%@“ﬁ%@ t Brnegronalfiysfugetion ap@gegr]th%hacgo’ﬁhe @wgmﬁm s, the

| nventg on ophRubeEs A8 pEiNRY, (£ it & | e mamal ,
conpri si ng admi ni ster ?ﬁﬂg a (tjheéea%g)g?iigggﬁly %@%@%ﬁ%@gséggﬁ%h nger%l%&@ssol ubl e
Nogo r ecepridmtsaedipedoiniamay he casaive irbthdinewneal dysfhactioaad]AD.oAcordipglys | de ar e
el evated i 4 ati \ a_ disease,. di sorder, ,0r ndition. .In sone
enbodi nen;tl{;é rzﬁ),[% ﬁtgcclhgelgéeg’ggl\g}é Kot ¢lgg%6§|8f;9 iogﬁ‘ﬂi%p&i%z%%%mgn%i sease.

[ 0006] | namgloid plafpediomestion, Thae: approattce hiNagetrvaEdeings supdsy RePintiee,i S

adm ni stered.b bol.us injection or, chronic.infusion. |n sone enbodi nents,

t he sol uble‘gg"@WV&%%WBQ@G’GBB‘FWQWSH@ amin3ration RedSRPHe% enousl y. In
SONE 1ThoghnBles. SEd1e.gS Harbbieal NRG@re Me&%pgpd-l@edomg\%idﬁ&ah%t Admigyi st ered
directly into_the central nervous system In sone 2004/ 093893

PCTI US2008ma Pergry Rew ido #G7eht @00D)handdotenistienaFgtent Applisation Nos.yp@pt i de i s
adm ni ste fAr | \% ' , { n.so nbodi nent s,
the sol ung&@éO%?glgFg’?&Sg? %‘23?’?%%8% HU ) fhorerbain oh e Reed 10 anNgR! |
I n sonme edipash furthérdherbfmtis aleatnleatsffarADof a manmmalian NgRI: (a) 5 conprises
am no acids 26 to 310 of human NgR1L (SEQ ID NO 3) with up to ten
conservative amno acid substitutions; and (b) lacks (i) a functional

t r angnenbSamen b Thvedtish (11) a functional signal peptide. In sone
enbodi nents, the soluble formof a

[0004] The present invention is based on the discoveries that treatment with soluble

Nogo receptor polypeptides reduces levels of the AP peptide and that treatment with a
Nogo receptor antagonist, such as a soluble Nogo receptor polypeptide, reduces
production of AB peptide and plaque deposits. Based on these discoveries, the invention
20  features methods of treating conditions associated with the deposition of amyloid plaques,
including Alzheimer’s disease, by the administration of soluble fragments of the Nogo
receptor polypeptide and Nogo receptor antagonists.
[0005]) In some embodiments, the invention provides a method for reducing levels of Ab
peptide in a mammal, comprising administering a therapeutically effective amount of a
25  soluble Nogo receptor polypeptide. In some embodiments, the levels of Ab peptide are
elevated in association with a disease, disorder or condition. In some embodiments, the
disease, disorder or condition is Alzheimer’s disease.
[0006] In some embodiments, the soluble Nogo receptor polypeptide is administered by
bolus injection or chronic infusion. In some embodiments, the soluble Nogo receptor
30  polypeptide is administered intravenously. In some embodiments, the scluble Nogo

receptor polypeptide is administered directly into the central nervous system. In some



manmal i an NgRI : (a) conprises amno acids 26 to 344 of human Ng-Rl (SEQ ED
NO 4) wth up to ten conservative amno acid substitutions; and (b) |acks
(i) a functional 10 transnenbrane domain, and (ii) a functional signal

peptide. IWoS@RoRsPodi ments, the soluble formof a WSE@Q/ONQ% : (&)
conprises amno acids 27 to 310 of rag NgRL (SEQID NGO 5) with up to ten

conservative amno acid substitutions; and (b) lacks (i) a functional
transmenbrane domain, and (ii) a functional signal peptide. In sone

enbodi nents, the soluble formof a manmmalian NgR1l: (a) conprises am no acids
27 to 15 swhodiments: thagatuble Sog reveplor p@ypeptidhisegmingstored direetiseintont ateeal ani no
aci d substitutjons; and (b) lacks (i) a functional transnmenmbrane donain,
and (ii) a tunctional signal peptide. [0008] In sone enbodi ments, the

sol ubl e f §H0O7bf Irpsamenemtiodimerug Rie dolubld s gocetapior peBpegtideds b eslubiferin/ef | N sonme
enmbodi nent s

t he. fysiQn. moi ety js.an inpnunqQgl gbulin noiety. In sone
enbodi mn?&%@l@MO&FE}%F g’ﬁi’?ﬂw&]ﬁ“& "ssoéﬁlpq‘?—'@’“ﬁ‘tﬂfét‘?m@é 1309y @h sone
enmbodismenismplidte ainiRy BB 2kt 31 0 Uflﬁa‘n{aawgm_e(semoé 5 #{Rp & Q1 no/ kg to 10
ng/ kg. In sone enbodj nents, the therapeutically effective anount is from

0.01 g/ Repsery2aveamige Red substigusions: an bvilapkn {i} 2 Tingtiondh treaprecntlirend | v ef f ecti ve
anount is : . Kk 3 ' , the

i nventi ond%frh%\ﬁﬂ g{eas(ﬁga %{cﬁ%}?ﬁ %59 apl?’g]?/%%t %%Jr’ge?g’%éig‘??‘ﬁg%%g&@%ﬁ@%ﬁ,

di sor der oranpweldnNgRi: d8)souipatescnving heigd 2600844 of huharppR 1 (§EQ D NGl |
conprising.adm nistering .a therapeutically effegctive anmount, of an R1
an'[rggoni s .%I"R to c&?@“‘?ﬁ%ﬁﬁf’ ﬁ@?ﬂosa?mfsr‘fbsnﬁ‘l‘t&éﬁ@d '??)ela‘?lﬁ (sﬂefHE@WP?]al ng? vous
systam | BasiEnlRaRAbB) bAd (i) bTEndics £ 358al ftbGad. dBlsoRk eaofintdnfNtheS

Al zheimer's Disease, [0011] In sone_enbodi ments, the NgRl antagonist is

adni ni st efdablgiferacefjam igrdgR Bo(ad eqrerrises saing Geisls 2y 49 31 ofirat Ngike
enbodi nmen : i | -S,+adoi r gl rec ' e a
| at er al vgﬁgwﬂwﬁ#@mggﬁ%g?éﬁgaﬁﬁg%%)Zatcﬁg%ﬁﬁgﬁ%%%oﬁdg@j flﬁgl& (Q m ni st ered
by bol us ifimjctcnal transprenthangriomaim fud (i) n fundBo24 0phAIGRPEE:. FOELRIS2004/ 011728 4

Sol ubl e 1 SPIUFER: T RIATF Soron g e s NS A rartse SR B 851%™ o m of
a mamsal i 354 bipfat Nek 8 ]SEQ B0INO: 39 Wit Hphe tedGofiservifivé miiblc@f substivaforNgdld ( SEQ 1 D
NO 3) with up to ten conservative am no acid substitutions; and (b) |acks
(i) a funéWileskard) s fencpralfyangmpembrane domain, and (i) a functional signal peptide.
[0008] In some embodiments, the soluble form of a mammaljan NgR1 further comprises
a fusion moiety. In some embodiments, the fusion moiety is an immunoglobulin moiety.
In some embodiments, the immunoglobulin moiety is an Fc moiety.
20 [0009] In some embodiments, the therapeutically effective amount is from 0.001 mg/kg
to 10 mg/kg. In some embodiments, the therapeutically effective amount is from 0.01
mg/kg to 1.0 mg/kg. In some embodiments, the therapeutically effective amount is from
0.05 mg/kg to 0.5 mg/kg.
[0010] In some embodiments, the invention provides a method of preventing or treating
25 a disease, disorder or condition associated with plaques of Ab peptide in a mammal,
comprising administering a therapeutically effective amount of an NgR1 antagonist. In
some embodiments, the plaques are in the central nervous system. In some embodiments,
the disease, disorder or condition is Alzheimer’s Disease.
[0011] In some embodiments, the NgR1 antagonist is administered directly into the
30 central nervous systern. In some embodiments, the NgR1 antagonist is administered

directly into the a lateral ventricle. In some embodiments, the NgR1 antagonist is

administered by bolus injection or chronic infusion.



5 domain, and (ii) a functional signal peptide. In some enbodi nents, the
soluble formof a mammalian NgR1l: (a) conprises amno acids 26 to 344 of
human NgRL (SEQ ID NO 4) with up to ten conservative am no acid

substi t ut i @a0o4aPskog ) | acks (i) a functional transrrer]i&%og 4, and
(i1) a functional signal peptide. In gone enbodi nents, the fwﬁ’?e form of

a manmal i anNgRl : (a) conprises amno acids 27 to 310 of r at NgRI 10 (SEQ I D
NO 5) with up to ten conservative amno acid substitutions; and (b) |acks
(i) a functional transnmenbrane domain, and (ii) a functional si gnal
peptide. [#P13bmin sasbeobadinenss, tiesolubis Niégoareéeptanpolypeptivkrisrasolable KgR of ( a)

conpri ses, | 2% r.at E up, to ten
conservat { V& ama}i?i‘iz[-)\1 I\i%(ld hslbsgm? ﬁ?&}%n%ts %?ﬁ%%%ﬁsffgféﬁgﬁl}l%ﬁﬂf\%&ﬂ (8}1
transrrerrbcanmmbelamnrmacahdﬁ(td:B)O@flfumatNgma(SEleO B))S\pithdptotkﬁ [0013] In
sone enbodi nents, the sol.uble form further conprises a

of
fusi on nof¥SVallyr apme a%‘ﬂﬁ@?ﬁ“ﬂﬁ&‘?f‘% an@ ﬂ§ 1@% (Q)h ﬁ%ﬂﬁp%‘ﬂ/ “Pgsn%ﬁmhr%nogl obul i n
Moi et ¥ HomSA B AiridREHa? slﬁaah ﬁg% (U RO DL b i€ e dotutid sl JFY! €T Y-

[0014] In sone enbodi nents, ant agoni st conprises an anti body or
anti gen- MWWN@;M&COMS@Gmmmmd@GﬁG&Gofbummﬁ*glkl ESEQERNO:14) some
enbod e Wit o {p'lg g%%n&%au% irlo faeshﬁs% dn‘éra% gégﬁ%ﬂ{l Qfghting of a

pol ycl onal monoclonal o8 rab! fragnent,
a F(ab") ZH‘Emmgamﬂnane da)lmaﬁu ahd @Qaemictional si-_gdal ﬁepﬁ@ﬂTEIﬁtsoma emibadiatts, ed a

si ngl e-cha t 1 body. 0 nents, the ant en-b'nd'n
raoent | SR S  ameB Ne a Bb to B s 2 At A e T Dody
prodyged WE@IDWD: e @&b Qi RHsevaATE bt B0PeFURLABMSInS! M@{bplfaeks:@ aM
(ATCC(r) 25-accession PTA- 452@3®HB 1H2 (ATCC(r) accession

PTA- 4584) an )dogreine arfnctiprd sighgaeptide BEome( ATOC( D

accessi on . -4, ). hi
some enbodi n%%lﬁ;sgﬁts’c g@r%%lﬁlgg? onal® %ﬁ%%@ a@f&g‘?ﬁ&g %tho Iﬁﬁig?goE 11

hybr i dona344 of moNegR & (REQ IDNQ: ) mﬂhmppmteym;emendave mmrmsﬁbaﬂut&mismdam d
sequence l,ect foromt roup consi stin 30 AAAFGLTLLEQL DLSDNAQLR
(SqEQ 'D N 1“)‘;‘ ?Ebf%mégiﬂ‘%‘éﬁ@ﬁ? r@m artd @é)ﬁ%ﬂEEﬂstg’gE PB%o 9):

L DLASBNAQIGB165ER domdNibolihsnts, BIRlsABBRAGkRof SEkRNONR L irtidD ROLR (SEQ
| D NO 12) WO 2004/ 093893 PCT| US2004/ 011728 5 LDALSDDAELR (SEQ 1D NO 13);

L DL SSDNAGQR ﬂxsecg:_xgnpty Npsomg pmbodiments, the fusion moiety is an immunoglobulin mmety
In some embodiments, the immunoglobulin moiety is an Fc moiety.

[0014] In some embodiments, the NgR1 antagonist comprises an antibody or antigen-
binding fragment thereof that binds to a mammalian NgR1. In some embodiments, the

20 antibody is selected from the group consisting of a polyclonal antibody, a monoclonal
antibody, a Fab fragment, a Fab’ fragment, a F(ab’)2 fragment, an Fv fragment, an Fd
fragment, a diabody, and a single-chain antibody. In some embodiments, the antibody or
antigen-binding fragment thereof binds to an polypeptide bound by a monoclonal antibody
produced by a hybridoma selected from the group consisting of: HB 7E11 (ATCC®

25  accession No. PTA-4587), HB 1H2 (ATCC® accession No. PTA-4584), HB 3G5
(ATCC® accession No. PTA-4586), HB 5B10 (ATCC® accession No. PTA-4588) and
HB 2F7 (ATCC® accession No. PTA-4585). In some embodiments, the monoclonal
antibody is produced by the HB 7E11 hybridoma. In some embodiments, the polypeptide
comprises an amino acid sequence selected from the group consisting of: -

30 AAAFGLTLLEQLDLSDNAQLR (SEQ ID NO: 7); LDLSDNAQLR (SEQ ID NO: 8);
LDLSDDAELR (SEQ ID NO: 9); LDLASDNAQLR (SEQ ID NO: 10);
LDLASDDAELR (SEQ ID NO: 11); LDALSDNAQLR (SEQ ID NO: 12);



LDLSSDEAELR (SEQ I D NGO 15); DNAQLRVWWDPTT (SEQ ID NO 16); DNAQLR (SEQ ID
NO 17); ADLSDNAQLRVVDPTT (SEQ ID NGO 18); LALSDNAQLRVVDPTT (SEQ I D NG

19); LDLSDNAALRWDPTT (SEQ ID NO 5 20); LDLSDNAQLHWDPTT (SEQ ID NO 21);
and LDLSDNAGhéd¥Isdl (SEQ 1D NO. 22). [0015] In sone eghamhil®oiSs t he
therapeutically effective amount is f§om0.001 ng/ kg to 10 ng/kg. In sone
enbodi nents, the therapeutically effective anount is from0.01 ng/kg to 1.0
ng/ kg. In sonme enbodi nents, the therapeutically effective anount is from 10
0.05 ng/kg to 0.5 ng/kg. Detailed Description of the Invention [0016] Unless
def i ned ogﬁéﬂmma?&[SEQ(HBMQ:a]B);mI\%QLRi(SEQdD’NOu%)d herei n have the

whi ch't i EDosSPEARTIORE HIRG TH BN PP T RERIPINOT b AR 't 1°
DU Tod by et et B ALt tias. and pl ural
e chal RS ARAT Ry RN BEB N8 )t BESBS ARV ER A e C IRt nor

r ef er encesn), MBNSDIVLNOVBETTEREQ MCROPEN 4R BYSHRARIIE¢ 9 DPTTIRRY!

entireties tor all purposes as if each individual publication or patent
appl i cati BAN@:£®)-specifical ly and individually 20 indicated to be

. b . 0 / _ . i
cqui val ent e sSaERE Senly hEm o 04a BB NBGh AR BFOOR Belett N of
t he presenrtlOimykpt msomesdmtiodbhents dichbaspeatichllyaffectal anouat B fbes0.01 bed bel ow.

The materi als, t hods and exanpl.es are illustratjive only and are not

i ntended F&kgdo {fﬁrﬂﬂyﬂ&gﬁl W’%ﬁ%ﬁ%@eébfaal%%awﬁiyégfégt“@faw@t BAP8ht i on will
be 2§0app@.0§ﬁ{g/1§grtgr@_gﬁ§/k%.et ail ed description and fromthe clains. [0018]

Thr oughout this specification and clains, the word "conprise,” or variations

such as "conprises"” or "conprising,” indicate the inclusion of any recited
i nt eger Ohe@19HBesch: y fve not the exclusion of any other integer or
group of . to further define this invention, the

fol I owi ngygogEimstsafd: &%g@%ﬁﬁ%% alg Feg%ﬁi%l%ﬁ@wigﬁﬁic thAR20L4 ﬂgeiuglggegmgr ein,

"anti body ans an | I nmuno or an antigen- bin ragment
t her eof . dunid hemimsasabrinitindy rlemstiod by onanf drdinafy sily in thetuy pewbich diiass (e. g.
vo 29.(')54/ Ogl%gr%%n%ce:igngg Oc%{sé) g}l c?n%ﬁict, the present application including the definitions
will control. Unless otherwise required by context, singular terms shall include pluralities
and plural terms shall include the singular, All publications, patents and other references
mentioned herein are incorporated by reference in their entireties for all purposes as if
each individual publication or patent application were specifically and individually
20  indicated to be incorporated by reference.
[0017] Although methods and materials similar or equivalent to those described herein
can be used in practice or testing of the present invention, suitable methods and materials
are described below. The materials, methods and examples are illustrative only and are
not intended to be limiting. Other features and advantages of the invention will be
25  apparent from the detailed description and from the claims.
[0018] Throughout this specification and claims, the word “comprise,” or variations
such as “comprises” or “comprising,” indicate the inclusion of any recited integer or group
of integers but not the exclusion of any other integer or group of integers.
[0019] In order to further define this invention, the following terms and definitions are
30  provided.

[0020] As used herein, “antibody” means an intact immunoglobulin, or an antigen-

binding fragment thereof, Antibodies of this invention can be of any isotype or class (e.g.,



6 M Db G E and A) or any subclass (e.g., Gl-4, Al-2) and can have either a
kappa (K) or lanbda (X) light chain. [0021] As used herein, "humani zed
anti body" neans an anti body in which at |east a portion of the non-human

sequences wo8odsARsared Wi th hunman sequences. Exanpl es @frRisBRWol9s10KeE
humani zed anti bodi es may be found in ¢nited States Patent Nos. 6,054, 297,

5, 886, 152 and 5, 877,293. [0022] As used herein, a "therapeutically effective
anount” refers to an anmount effective, at dosages and for periods of tine
necessary, to achieve the desired therapeutic result. 10 [0023] As used
herei n, aM; Bk GoBynd &) ot any spbelrsseleigi, W -hriduitand caf baw ditenmkappa (jtor

ef fecti Velmﬁ’haﬁ‘g% 2fand for periods of time necessary, to achieve the
desired prophylactic "result. Typically, since a prophylactic dose is used

i n subj ecii824r i As uded hereirg thanargzad andbodst agens @f andbsdpimeyhithg least a

prophylactically,effective anount will be less than the therapeutjcally
ef fect i vep‘gﬁ%ﬂ‘%/the 1P IBU eI ESEE V?Piﬂﬂé‘fmtﬁz‘m’ﬁ%ts‘?‘%‘ﬁ?@eswgéﬁﬁﬁs ?l%mml ,
e. g., sa hydwib mhQOdalanfied Be@fbde nRlybe found$h ORIt Sfaks PateHERGS 6358L9Y €l N

conpri si ngga first polypeptide fuSed to a second, heterol ogous,

pol ypept i #836,} Fomd)>.8%9.293ed herein, a "Nogo receptor antagonist" neans a

Nogon,  NolaEe] iRt bR S RbBCh gL Rgeph REREERE to bEafold 3OO0 ecant or
pol ypept i efittive)at drdegestaod horfpetibdd afiigicnebisgory te aciitws the dpsicetl ehanapeentde f r agnent s

t her eof thatlt bind Ap peptide or antagoni ze Nogo receptor function. [0028] A
first aspett-of the invention is based on the discovery that sol uble Nogo

recepbor MokIPERs ifaneRin)d “ﬁfoﬁﬁ?lh&ﬁbaﬂﬁetf&tiﬁ@ﬁhbﬂﬁ’? ref&8 EC&Pirount t hout
intending to be 25 bound by theory, it appears that sol uble Nopgo recept or
pol ypept i efEestive ot dasngesiand fpedpdsgfaimeiepessay, teiapiieysihe dodred prpdylgihani sm

can be ex | : &ﬁ)o(i I St ] I at the
site of d%%)%%??ﬁg%@’ g@%%?ﬁ{pﬁﬁﬁere ﬁgﬁﬁhﬁﬁslﬁlﬁg&% ﬁ%@&kg@%&kg@%ﬁaﬂ on or
reduci ng ofhiisegsez thegfrophylasticatly effectiieamouBeriflitedess timnstht thedpewtthilpn is in the

bl oodstre .t he | n¥enti on advant ageously avoi ds a requirenent to adm nister
t he sol ubf cgﬁem%ﬂﬂl‘r eceptor polypeptides to the central nervous system

(CNSys |tjooRd] AsuRBBERE, at'fdtient” means a mammal, e.g., 2 human.
[0025] As used herein, “fusion protein” means a protein comprising a first polypeptide
fused to a second, heterologous, polypeptide. '
[0026] As used herein, a “Nogo receptor antagonist” means a molecule that inhibits the
binding of Nogo receptor-1 to a ligand (e.g., NogoA, NogoB, NogoC, MAG, OM-gp).

20 [0027] As used herein, “Nogo receptor polypeptide” includes both full-length Nogo
receptor-1 protein and fragments thereof that bind AP peptide or antagonize Nogo receptor
function.

[0028] A first aspect of the invention is based on the discovery that soluble Nogo
receptor polypeptides bind directly to AP peptide. Therefore, without intending to be

25  bound by theory, it appears that soluble Nogo receptor polypeptides can finction as an A
peptide sink in vivo. This mechanism can be exploited to deplete AR peptide levels in
circulating blood, at the site of deposition, or both, thereby inhibiting amyloid plaque
formation or reducing the size of existing plaques. Because one site of action is in the
bloodstream, the invention advantageously avoids a requirement to administer the soluble

30  Nogo receptor polypeptides to the central nervous system (CNS). It will be appreciated,
however, that soluble Nogo receptor polypeptides can be administered directly into the

CNS instead of, or in addition to, systemic administration.



however, that sol ubl e Nogo receptor pol ypeptides can be adm ni stered
directly into the OCNS instead of, or in addition to, systemc

adm ni stration. WD 2004/ 093893 PCT/ US2004/ 011728 7 [0029] A second aspect
of the i nveplidognesgss based on the discovery that sol ubl N 004&3 g’Pt or
pol ypeptides or other Nogo receptor amtagonists, e.g. an antt- ff—recept or
anti body, interfere with Nogo receptor function in the CNS. This results in
both reduced AP peptide |evels and a reduction in plaque deposits. In this

mechanism the site of action 5 of the soluble Nogo receptor polypeptides or
ot her NogdV428t e Pt SEondrasprsbaf e inviestigniis based owkls disgoverydhatisplublediagg t o be

bound by i r e t. ofi. Inhlbiti ng NgR
function ?%%%y?%%eggg%!ﬁg "E“r‘“‘%@gg‘é ?gr?e tgl?&kﬁg&?ﬁa%é% eain?'sN?éf?éqg %Blt%ept i de. Now
Recept or Antitagigninttferehait] HoGOjecdmr Mingion irethe GINS. Bhit fagaltd iatbothaydimed used in

t he met ho of .the inventiqn.. For ~exapple, Nogo receptor antagoni sts that
may be usg? Heﬁtléﬁgv?}@?}igﬁ@gbqﬂopﬁ%maﬂ. Ps- h?ﬁ’é?‘ﬂ@'é"agﬁﬁ‘t’ t}&rsge %gqctlppm- ted
to: sal ublendagRnladRB&epir B&Wﬁfﬁﬂ&d Se5ther MY b%@ﬁ@&ﬂk@ﬁﬁ%@ 0 the Nogo

receptor protein and antigen-binding fragnments of" suc Ies; and small
mol ecul e &ASagWitheit éntemdingSolbgthpund\eigthedry cié prpsars thabet lepst ptie difect pH031] Sone

enbodi nent § .,0f. t i.nventiqn_use sol ubl e ecept.ol,- 1 pol ypepti de
(Nogo rec %{u}gﬁ% ﬁéﬂcgfin &a?ir%(ﬁlg? crpé(fcg?srukgtf’l}b atilat'ﬁ‘@s#hreégb[gﬁ%ﬁ?‘" "NogoR, "
"NogoR-1," "NgR " and "NgR-1"). Full-length Nogo receptor- 1 consists of a
signal seguence, a N 20 term nus region (NT), eight leucine-rich repeats

(LRR), a DepeRepepiordiitasonistsci ne-rich- repeat domain C-terminal of the eight
| euci ne-rich repeats), a Ctermnus regi on (CT) and _.a GPlI anchor. The

sequéfces [¥BChuday Noga recsptongyfasanist B3y 8¢ upsd| iy Bisgnstheds ofthe igMeseni Kor Tabl e 1.

25 WO 200%&&?51@,%48@1& £ AL Qi sk et m%AJ@@Je&- the REAHEEGEH0h Jhligpn and Rat
Nogo receptor-1 Pol ypepti des” Human MKRASAGGSRLLAW/LW. QA PCPGACVCYNEPKVTT

mnclude, but are not limited to: soluble Nogo receptor-1 polypeptides; antibodies that bind

to the Nogo receptor protein and antigen-binding fragments of such antibodies; and small
molecule antagonists.
15
Soluble Nogo Receptor-1 Polypeptides
[0031] Some embodiments of the invention use a soluble Nogo receptor-1 polypeptide
{Nogo receptor-1 is also \‘rariously referred to as “Nogo receptor,” “NogoR,” “NogoR-1,”
“NgR,” and “NgR-1"). Full-length Nogo receptor-1 consists of a signal sequence, a N-
20  terminus region (NT), eight leucine-rich repeats (LRR), a LRRCT region (a leucine-rich-
repeat domain C-terminal of the eight leucine-rich repeats), a C-terminus region (CT) and
a GPI anchor. The sequences of human and rat Nogo receptor polypeptides are shown in
Table 1.

25



Nogo receptor SCPQQGELQAVPVAE PAASCRI FLHGNRI SHVPAASFRACRNLTI L Pol ypepti de
WLHSNVLARI DAAAFTGLALLEQL DL SDNAQLRSVDPATFHGL
GRLHTLHLDRCGLQELGPGLFRGLAALQYLYLQDNALQALPDD SEQ ID NO |

TFRDL GNL T Hi& b idaibds &S VPERAFRGL HSL DRL L L HONRVAH PCT/US2004/011728
VHPHAFRDL GRLMTLYLFANNLSALPTEALAPLRAL QYLRLND

NPW/CDCRARPLWAW. QKFRGSSSEVPCSLPQRLAGRDLKRLA  ANDL

GCAVATGPYHPI WTGRATDEEPLA.PKCC PDAADKA Rat

MKRASSGGSRL PTWLW.QAVWVRVATPCPGACVCYNEPKVTTS Nogo recept or

RPQOGL QAVEWE PASSDRGes H@Wmmotmmepmt i de

L HSNAL AG-DAAAETE-FHHECERESEMN
ATRRASA TOAW %%%P CYNEPKVTT
LHTLHL DRCGLOEL GP FF~ ¥ AJ m RACRNLTIL

MBPEQLDLSDNAQLRSVDPATFHGL

RDLGNLTH L HRf
VWCDCRARPL WAW. OKFRGS SSGVPEMNIPBRCATRIREI Y GHR G ARG IASERPRZL QALPDD

PHAFRDL G f’%’EﬁS‘ANNL
TNQL TDEELPRR BR AM@EW%%HMS%BWB%LW%@W used in
the net 2’ods of the iln ' TEELBANNL Sdd PTEAL APTRIEQNRRIAD L RRCT

domai n and | ack a si|gMRWVERIRARRL WitdV BQKFRGASSEVRUSLPQRLAGRPDKRLA ¢., no
GPl anchior _or a GPl |aAshbAGH ATEPYHPIWTERATDERRLGLEKECOPA,ADK AL ¢el |
menbr ane)RatSui t abl e |MKRASSGGIRLATWVLUWE, QA WRVATPOPGACYMUYNERKVESS 26 - 310
(SEQ I D NQbgodeceptst ARPQGPGLQATEQGIRANSORNLIRGNRISY TR ABSFYSCRNETRN of and
ani no- ac| Mstygptide 310 1B RGNK ARF T@t 12 EQLISHEDKAERRVA DRI TERGEGH he rat
Nogo receptor (Tablie2)LHAORCEL |GH@LMW19AAQQYL‘¥L RO iged | n the

met hods IT?@T!Q }_j@.j NVEHE GRAT L eER i pnal

Pat ent pl rcations 893

PCT/ US2004/ 011728 9 | I ] n Human
and Rat Human 26- 310 RS = SN ‘55:[(50
HVPAASFRACRNE FHWEHS M AR A AR CRAL RE Y eI e rterd e

NAQLRSVDPATFHG. GRLHTLHL DRCGLQEL GPGLFRGLAALQ
YLYL QONAL{@G 3D S1éghik QNEJ %Eﬁb%p%ﬁy&’égmhe methods of the invention

comprise an NT domain; 8 LRRs and an LRRCT domain and lack a signal sequence and a
5  functional GPI. anchor (i.e., no GPI anchor or a GPI anchor that fails to efficiently
associate to a cell membrane). Suitable polypeptides include, for example, amino acids
. 26—310 (SEQ ID NO: 3) and 26 - 344 (SEQ ID NO: 4) of the human Nogo receptor and
amino acids 27 - 310 (SEQ ID NO: 5) and 27 — 344 (SEQ ID NO: 6) of the rat Nogo
receptor (Table 2). Additional polypeptides which may be used in the methods of the
10  invention are described, for example, in International Patent Applications
PCT/US02/32007 and PCT/US03/25004.



HSL DRL L L HONRVAHVHPHAFRDL GRLMTL YLFANNLSALPTE ~ ALAPLRALQYLRLNDNP W V
CDCRARPLWAW.QKFRGSSSEVPC  SLP RLAGRDLKRLAANDL GCA Human 26- 344
PCPGACVCYNEPKVTTSCPQQGLQAVPVG PAASQRI FLHGNRI S
HVPAASFRAGRDz§dala¥siiSNVLARI DAAAFTGLALLEQLDLSD  SEQ | D N@rdus2004/011728
NAQL RSVDPATFHGL GRLHTLHL DRCGL QEL GPGLFR&LAALQ

YL YL QDNAL QAL PDDTFRDLGNL THLFLHGNRI SSVPERAFRGL

HSL DRL L L HONRVAHVHPHAFRDL GRLMTL YL FANNL SALPTE

ALAPL RAL QYL RL NDNPVWCDCRARPL WAW. QKFRGSSSEVPC
SLPQRLAGRE@KR@AﬂNDEE@ﬁnWAW@EKHPDMm@RNEDEEEﬁﬁHGhRKﬂGQPDAADKA Rat 27-310

CPGACVCYNEP!

VPAASFQS
AQLRVVDPT
L YL QDNNL §

SLDRLLLHEN

LVPLRSLQ
27-344 C
VPAASFQS
AQLRWDP}
L YL QDNNL {
SLDRLLL

LPQRLAGRI
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met hods
the 5 fu
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LIONDL O\
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ALLEQLDLSD
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[HEREL CHIKA L
AL PDNTFRDLQ

DLKRLATSDLEG
hat i ncl ude
pf the inven
51 on prot ein

WMW@GLQAVPVGIPAAS QRIFLHGNRIS
NHVPIA RISHRNRIFPSVAEMWA RN AL ARIDAAAFTGLALLEQLDLSD
%%MEWMBNRBHWHLDRCGLQELGP GLFRGLAALQ
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BPERBENLTHLFLHGNRISSVPERAFRGL
9RBPTA f

enbodi ne
donmi n.
f ragnment
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sﬁa rﬁ%: 1
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%g%%% W%St ant omal n (%%’?égrﬁr‘gt
Y st ant
| e

b

SR

PT RGLGI-ILHTLI-EDRCGLQELGPGLFRGLAALQY
LYLQDNNLQALPDNTFRDLGNLTHLFLHGNRIPSVPEHAFRGLH
SLDRLLLHQNHVARVHPHAFRDLGRLMTLYLFANNLSMLPAEV
LVPLRSLQYLRLNDNPWVCDCRARPLWAWLQKFRGSSSGVPSN
LPQRLAGRDLKRLATSDLEGCA

Rat 27-344

SEQ ID NO: 6

CPGACVCYNEPKVTTSRPQQGLQAVPAGIPASSQRIFLHGNRISY
VPAASFQSCRNLTILWLHSNALAGIDAAAFTGLTLLEQLDLSDN

AQLRVVDPTTFRGLGHLHTLHLDRCGLQELGPGLFRGLAALQY

LYLQDNNLQALPDNTFRDLGNLTHLFLHGNRIPSVPEHAFRGLH
SLDRLLLHQNHVARVHPHAFRDLGRLMTLYLFANNLSMLPAEV
LVPLRSLQYLRLNDNPWVCDCRARPLWAWLQKFRGSSSGVPSN
LPQRLAGRDLKRLATSDLEGCAVAS GPFRPFQTNQLTDEELLGL

usi on
in the
y of

PKCCQPDAADKA
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[0033] A fusion protein that includes a soluble Nogo receptor polypeptide may be used

in the methods of the invention. In some embodiments, the heterologous moiety of the

fusion protein is an immunoglobulin constant domain. In some embodiments, the

immunoglobulin constant domain is a heavy chain constant domain. In some

embodiments, the heterologous polypeptide is an Fc fragment. In some embodiments, the

Fc is joined to the C-terminal end of a solubie Nogo receptor polypeptide. In some

embodiments, the fusion Nogo receptor protein is a dimer, e.g., an Fc fusion dimer.



Fc is joined to the CGtermnal end of a soluble Nogo receptor polypeptide.
In sonme enbodi nents, the fusion Nogo receptor proteinis a dinmer, e.g., an
Fc fusion diner. 10 WO 2004/ 093893 PCT/ US2004/ 011728 10 Anti bodi es [0034]
Some net hogte 2004.0b3%63 | nvention use a Nogo receptor ant aghiishodiddlzd S an

anti body or an antigen-binding fragment thereof that speciftically binds an
I mmunogeni ¢ Nogo receptor-1 polypeptide and inhibits the binding of Nogo
receptor-1 to a ligand (e.g., 5 NogoA, NogoB, NogoC, MAG OMgp). The
antibody or antigen-binding fragment used in these nethods of the invention
may be prddiagiesin vivo or in vitro. In some enbodinents, the anti-Nogo
recept or - i ' - bi.ndi her eof . 1S, ..murine .or human.
In some eﬂﬂ)ﬂgﬁ ngél}gés(fng?lﬁgﬁgn@fgﬂﬁg%@%r%g%Hoggﬁggﬂ{ ?‘rﬁ%@?%}rhaélﬁtaflga%%-‘)dﬁi ndi ng
fragment oharatifen-bindiag dragmenirthereefthyit spezifind]ly binds an AetlussEthierNagoi neric. In
10 sone enbodi nent,s, t.he antibody i.s selected fromthe anti bodi es descri bed
in Inter n%?pcds?fgr p‘)lfﬁ?ftplﬁe‘ﬁ? %Haﬁe&mﬁ&ﬁ Of%ﬁpmﬁ.ﬂ@&%gﬂﬁﬁ F%dl es usef ul

i n the prRsgsK, Np6BINOEST, MIXG, W-?B‘P'"Hﬁé%ﬂti%c&br%ﬁg@ntﬁiﬂdlﬁg RghEt @8dd On.

[ 0035] Ex_en'ﬁl ary antigen-binding fragnents of the antibodles which maybe
used in t Hehessmiaings obthetiniention may boprogueed fapyo paly vires( Bptop, Fv, Fd, dAb,

and frag . i Di s [ Ly TNl ' )

f ragnent rsTgfﬂ é@ﬁ%ﬁ%’%ﬂﬁ%ﬁ% %géﬁ?%ﬁ%%ﬁﬁ\% {)r angg%rﬁnélrg}i@gan |%g‘!dtﬁ§ﬂ§§&gﬁabodi es

and pol ypeptingleshunizat Itsommaembalimbdgshe atigdogo roceptdr-lamtibodyrumnagigebul | n t hat
Is sufficjient to confer specific.antigen-bi.nding.tq th al ypeptide (e.g.,
i mmnoadht%‘é1 Wg)&agf’ﬁ%é%m Sﬁgﬁgﬁﬁewweﬁﬁdgﬁyf@"@g@%@ﬁ@ﬂ%gﬁa consi sts of
the Yhl angbrid#misbairaéms thdantibddy FBABGed@frbh AP BMbodiBadesEl if Ttebtidnae VL and
VH domai ns of a single armof an antibod and dAb neans a fragnent that

consi sts Bitent ApnligasioniNe. PEAYESEY25004. Anﬁgéﬂi@ usefyl mAhe prssent IygOon mag ysed
her ein, SBQ%@E&M&@PMt )iw%i?&‘c%‘éfén. means an anti body in which a VL region
n to

and a VH regql are paire orm a nonoval ent nol ecules via a synthetic
l i nker t {985k nBidngsary hetiganebibdingfrdgmerss of the ajibediss sthihmayhizi used Bithe et al .,

Science 242:423-26 25 (1988 nd t ....Proc, Natl. Acad. Sci. USA
85; 5879- sglethféss@f) f.:mgergtwgéag i & ”?ffaﬁﬁa%aﬁ ke gmeg Rt | body | n
whi B gVH a0 10he QB B AT ERI0R BEBR) Rhrfents, single-chain antibodies (scFv),

chimeric antibodies, diabodies and polypeptides that contain at least a portion of an

immunoglobulin that is sufficient to confer specific antigen-binding to the polypeptide

(e.g., immunoadhesins).

[0036] As used herein, Fd means a fragment that consists of the Vi and Cyy; domains; Fv
20  means a fragment that consists of the Vi and Vy domains of a single arm of an antibody;

and dAb means a fragment that consists of a Vy domain (Ward et al., Nature 341:544-46

(1989)). As used herein, single~chain antibody (scFv) means an antibody in which a Vp

region and a Vy region are paired to form a monovalent molecules via a synthetic linker

that enables them to be made as a single protein chain (Bird et al., Science 242:423-26
25 (1988) and Huston et al., Proc. Natl. Acad. Sci. USA 85:5879-83 (1988)). As used herein,

diabody means a bispecific antibody in which Vi; and Vi, domains are expressed on a

single polypeptide chain, but using a linker that is too short to allow for pairing between
the two domains on the same chain, thereby forcing the domains to pair with
complementary domains of another chain and creating two antigen-binding sites (see, e.g.,

30 Holliger et al., Proc. Natl. Acad. Sci. USA 90:6444-48 (1993) and Poljak et al., Structure
2:1121-23 (1994)).




singl e pol ypeptide chain, but using a linker that is too short to allow for
pairing between the two domains on the sanme chain, thereby forcing the
dormains to pair with conplenentary donai ns of another chain and creating
two anti gewoblbgadbisgs Sites (see, e.g., 30 Holliger at alporf:ffam | . Acad.
Sci. USA 90: 6444-48 (1993) and Pol jakjjet at., Structure - 1121- (1994)).
WO 2004/ 093893 PCT/ US2004/ 011728 11 I nmuni zation [0037] Anti bodies for use
in the nethods of the invention can be generated by imunization of a
suitable host (e.g., vertebrates, including humans, mice, rats, sheep,

goats, pi §emueizatione, horses, reptiles, fishes, anphibians, and in eggs of
birds, reptiles and 5 fish). Such antibodi es may be pol ycl onal or

nonoc| onal®03For Aatibedigseor we invihe mentlsods of the dgsentien cantticlgstérateddye, e.g., Harl ow

and Lane : ' ' . . I | .. Ann. Rev.
of Bi oche%}%g@%@@ggg %os%#ﬁ,h%ﬁ%%%? u(qaé?@dgﬁ?é h‘tr&%gg%,%g’ %EJSI’ ghecﬁ?’ Pr ot ocol s
i n Mol ecukaats, Bigs) eaffle, hidvess, ptiles, fibhem amphibiang afid sdggs of binds) eapeikstandi ty of an

ant i body wi.t.h.an i ogeni recept or .pol ypepti de e 1Q determ ned
by g Sul R SA0 RE AL r g ot O Momtfih ot ey H) Tastkp dersa

Monoc!| onamaking iaREEHdRS sée.gl FRurloW dnll€.aiBH1988YS ARELIMNR, I BUEHVak PP MaaNaPe made by
conventional procedures as_descri beq in Harlow and Lane (1988),

sulpr a. EQ@S@}H ﬁ_%o@&&%ﬁ%%ﬁéﬁﬁieﬁ)i mm&g_bﬂieéall\ﬂg%?)ﬁ ecet)ft gr -1
ol ypept i . : e pol ypeptides are
POl ypep @.ﬁrrem?*rub%f?ls )i Mg{&&%ﬁ@f&@ﬁ(ﬁg&%ﬁ%w@ Wﬂe?%p I). pol ypep

described 1 n, for exanp _ at en cations
PCT/ US01/ BimgreseEvit sy BR00dY witld alPOinus@arie 5ogd rectpier palgpeptids magby be

i munized , with 0. rec or - ssqci.ated with he cell rane of an

e add” o eB SRR e bad SR Sradirir HE B At o & Nogo

r ecept or - Mopodlymn phtitd@ics Brhre it hitklods bEBE Hivamas dagbe M=A6UGi Ng an anti body
i nvolve in vitro exposure of I_gfg{phocyt es to the Nogﬁ(l) receptor-1 or to an

i MunogenfWYoRIosa) RpesdEca as dysc ¢-Gv Bniardny angt Lape( B3890y, sel ection of

libraries N i j j 5 . : S al .,
Sci ence Zh“géﬁlg 7‘%}}83%4*(1%138‘%91 ; }%%gg ﬂanr?fi*rﬁ’ﬂ l\ldgg%en}r{cglgg%{ %F’? ‘%Wﬁ‘g‘iﬁ% used in
t he met hodthepvithlor withowtentadjomard! Soitabdepolireptides|aat dadcityedsoy foraiangpla

Cor ot ngrheb et ARG RCH s TERi PRSP B e B ol 1y 0

PCT/US03/25004. The host also may be immunized with Nogo receptor-1 associated with

the cell membrane of an intact or disrupted cell and antibodies identified by binding to a
Nogo receptor-1 polypeptide. Other suitable techmiques for producing an antibody involve
in vitro exposure of lymphocytes to the Nogo receptor-1 or to an immunogenic

20  polypeptide of the invention, or alternatively, selection of libraries of antibodies in phage
or similar vectors. See Huse et al., Science 246:1275-81 (1989).

[0039] Anti-Nogo receptor-1 antibodies used in the methods of this invention also can
be isolated by screening a recombinant combinatorial antibody library. Methodologies for
preparing and screening such libraries are known in the art. There are commercially

25 available methods and materials for generating phage display libraries (e.g., the Pharmacia
Recombinant Phage Antibody System, catalog no. 27-9400-01; the Stratagene SurfZAP"
phage display kit, catalog no. 240612; and others from MorphoSys). Following screening
and isolation of an anti-Nogo receptor-1 antibody from a recombinant immunoglobulin
display library, the nucleic acid encoding the selected antibody can be recovered from the

30 display package (e.g., from the phage genome) and subcloned into other expression
vectors by standard recombinant DNA techniques. To express an antibody isolated by

screening a combinatorial library, DNA encoding the antibody heavy chain and light chain



25 avail able methods and materials for generating phage display libraries
(e.g., the Pharmacia TM Reconbi nant Phage Anti body System catal og no.
27-9400-01; the Stratagene SurfZAP phage display kit, catal og no. 240612;
and ot her I hoSys). Follow ng screening and i ' n

anti - Nogos‘;vg)czgﬁegﬁgﬁ anti body from a f,econbi nant i mn%@%ﬁpﬁﬂ)ﬁfspl ay
library, the nucleic acid encoding the selected anti body can be recovered
fromthe 30 display package (e.g., fromthe phage genone) and subcl oned into
ot her expression vectors by standard reconbi nant DNA techni ques. To express
an ant i bodythe yatiablertglops tlemoésnilongd inte @ Mrbmhimani eiprdssibn asgtor &AMA encodi ng t he

ant i body ce(at}gtlon %nd i ght chain WO 2004/093893 PCT/US2004/011728 12 or
the varia e regi onsal}ﬁ efcof is cloned into a reconbi nant expression vector
and introduced into a host cell. Uses for No o Receptor Antagonists 5

[ 0040] Thij |inv ntion relates to methods for treating diseases involving
aberrant ~8°SI8EN0eReceRlor Anfaggnistsy adni ni st eri ng Nogo receptor antagoni sts.

used in the nethods of the invention include, but

No t
ar gonréte Cefqﬁ@gd%?&'@ﬁ@ﬁp@t%@@ep@%@g geatinglispaess invebdng ahaabiBes to the
Nogo r ecepifiide RbsRion @ﬁnﬁﬁ&tbﬂ%lﬂ%’é%%@[ﬂ%rfahﬁ SRRRS. SNO%@FJ&%%G%@@% {113"

mol ecul e ant agoni sts. 'n sone e aberra
deposi t i obseddn Hegnethedsad theiinventionlinshids.dut aliegot imitedio, sdukle Nogo receptgr |

Al zhei mer tor, P pt| des [0041]
This i nveﬁ@ygéﬁ%ﬁ?sgﬁmlb ngg Z%{f@yoggfﬁgﬁtgr#\% glca&aﬁal'})é@@% ] pepti de by
the adm thesdof,ahi emaldindiealtinengbitese. Ilmmtemboﬂmhqumﬂtemde@antm geptige of these
enbodi nents, the, 15 |ev Is of . AB peptide are,_ elevated in assgociation with a
di sedde, OFROSHIAR s F5500ia Bﬁlseaée’gdlsor SK0F FRAGERG, & 2ol AdRHRE AR aceut i cal
Conposi tions [0042] The sol ubl e Nogo receptor polypeptides and Nogo receptor
ant agoni sts used in 20 the rret hods of the invention nay be fornmulated into
phar maceublses ReseterrPolypgplides st r ati on to mammal s, i ncl uding
humans. The pharnaceutlcal conp05|t|ons used in the methods of this

i nvent i on[®4kbr Thie ipientiomaleqireiatesite pethode for sesueing dgvielsef AL eptidaby the
Phar mace “L&nﬁﬁh‘h&h&?&%‘&hﬁ?& RogeHeldpf pollp&littes. B bRESP HRISLBEERAENLE Fhe

conmpositio
15 1evels of A peptide are elevated in association with a disease, disorder or condition, e.g.,

Alzheimer’s disease.

Pharmaceutical Compositions

[0042] The soluble Nogo receptor polypeptides and Nogo receptor antagonists used in
20 the methods of the invention may be formulated into pharmaceutical compositions for
administration to mammials, including humans. The pharmaceutical compositions used in
the methods of this invention comprise pharmaceutically acceptable carriers.
[0043] Pharmaceutically acceptable carriers useful in these pharmaceutical compositions
include, e.g., ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such as
25  human serum albumin, buffer substances such as phosphates, glycine, sorbic acid,
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts
or electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium
hydrogen phosphate, sodium chioride, zinc salts, colloidal silica, magnesium trisilicate,
polyvinyl pyrrolidone, cellulose-based substances, polyethylene glycol, sodium
30 carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxypropylene-block
polymers, polyethylene glycol and wool fat.



i nclude, e.g., ion exchangers, alumna, alumnumstearate, lecithin, serum
proteins, such as 25 human serum al bum n, buffer substances such as
phosphat es, glycine, sorbic acid, potassiumsorbate, partial glyceride

m xtures okosaiswsmved vegetable fatty acids, water, salgcgus96osafl8sd ol ytes,
such as protam ne sulfate, disodium hydrogen phosphate pot assi um hydrogen
phosphate, sodiumchloride, zinc salts, colloidal silica, nmnagnesium
trisilicate, polyvinyl pyrrolidone, cel I ul ose- based subst ances,

pol yet hyl ene gl ycol, sodi um 30 carboxynet hyl cel | ul ose, polyacr yI ates, waxes,
pol yet hyl @ﬂ@]po’ﬁ?@)@%ﬂ@ 911%¢Sedb1fbemeﬂpé$ Qﬁtbwl;esqmlrwanﬂlm waebgl ycol and wool

the mot hogaar TReYarg AP Rt el basd Rl S G SRTRBRYVI) it ol o

met hod, emgalauqmapmy; mpuzlally,,reatﬂty, aasaﬂjz lbhcaalllg,r\}aginanyafh‘ﬂ,anlixylplanﬂahal ation
spray, topical.ly. rectall buccal Iy, inally or via an inplanted
reser voi rtps"""f:?"noéI trg}erf“Fmba?aé%{tgP |28 “%i%‘ bﬁ%eghmf?\]é‘fié St"fg?"ﬁﬂeﬂ% TyERA¥aneous,

| nt r ayenojdframBschlat, iawa &Eohias, mtfarﬂyh@«nﬂr fntrdibrRs], intiihbeal SHReNEpalio, 1 Ntrasternal,
intrathecal , intrahepatic, _intralesional and intracranial i njection or

i nf usi on WBelavienAlard Inacrapiskiniestion rision clmiqueto ds desarihed orevmslagom sts
used in tﬁ pepf?)@cg%n@goﬂl Eukéa"ﬁ'iﬁe' eghﬁfé%f’cﬁl- ﬁ%%FSi’l\@ct Mo Chvs, WMl ts Th both

reduced A( EUNd A reduction it plaque deposi s ccordingly,
in nmet hodgsxﬂtfs itt beth iredveed A peptidetlevetsand aogwtioeirenique depésitgOALsdrdinglye Nogo
receptor nt a g st nmyst cross _the bl ood-brain bﬁrrler This crossing can
resul t frlﬁr’i’i1 g 3‘5"&‘@“‘1% that wsgje Neg eseptor antagmmist.dhe Nogo 98Pt go recept or

ant ageni SintdBhREMLA chdss Rleblodd@RnBLhRE. TIHOBRERNEM 14e£h113ﬁ'cﬂﬂ APGELLI cal
formul ation, or fromthe use of a nechanical device such as a"needl e,

cannul a oahemnﬁbpr@mmpmhmn@mﬂ@ Negoreeenton aptagortist sardedulenitssifbiomiotier Where t he
Nogo rec c%gzrﬂafg&gé fﬁgaolg{aﬁnaceﬁwgab F&Eﬁﬁ'ﬂglg SOS‘ g!?}n tgg ﬁ?e or}Ot ! ri]lgx%'éa %e\ﬂ g _suc?lss the

bl ood- br ai arri sUl rou SRR

i nt r at hecala meedleYatads aﬂsxﬁgmalengumedusltce&tehqh the mbed«brdnabaﬁml. What-lthecl e. \Were
t he Nogo receptor antagani.st ghpl ecul e t hat |nherent i/ rqsses the
bl ood- br ANAEARFIPIEANtAERISN A & molopile 1i9pes nob ghereatL prost e BlopAAEAR de i s used

in gs netmq'erOJmt&he raﬁefsedﬁauﬁfmmbﬁ afd é§0fnulatheelau QP ircrhial, BP i@y esul ts in

reduced A(3 peptide levels - the route adm ni stration may be By one or
more of tie axlatermfgntﬂdet Q‘éhe@tbleé@g@ﬁcbléaf WH?W.S‘f jsrondsgulsthat inherenthf ect abl e

forms of LH&.CRBRILARSHRPD. LiwWidEa BathbI0 %g@ iec%&hispolypeptide isused in

amethod of the invention where direct binding to AP peptide results in reduced A

peptide levels — the route of administration may be by one or more of the various routes
20  described below.
[[0045] Sterile injectable forms of the compositions used in the methods of this
invention may be agqueous or oleaginous suspension. These suspensions may be
formulated according to techniques known in the art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable preparation may also be a sterile ’
25  injectable solution or suspension in a non-toxic parenterally acceptable diluent or solvent,
for example as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents
that may be employed are water, Ringer's solution and isotonic sodium chloride sclution.
In addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium, For this purpose, any bland fixed oil may be employed including synthetic
30  mono- or di-glycerides. Fatty acids, such as oleic acid and its glyceride derivatives are
useful in the preparation of injectables, as are natural pharmaceutically-acceptable oils,

such as olive oil or castor oil, especially in their polyoxyethylated versions. These oil



I nvention may be aqueous or ol eagi nous suspension. These suspensi ons may be
formul ated according to techniques known in the art using suitable

di spersing or wetting agents and suspending agents. The sterile injectable
preparati be a sterile 25 injectable soluti ion in a
non-t oxi cog'é’[%%'t"%%”;’ﬂ y acceptable dilyent or sol vent, Ol%kﬁﬁsezﬁtg@gﬁg;as a
solution in 1, 3-butanediol. Anong the acceptable vehicles and sol vents that
maybe enpl oyed are water, Ringer's solution and isotonic sodium chloride
solution. 1In addition, sterile, fixed oils are conventionally enployed as a
sol ?/e nt . o) !solgtljmg@m dmsp@siommayraésgﬁmhtairm bu@gl_iai@ |5160hcﬂ _Id('yjlu&it @E disf)ér&@ﬂ,_sgéﬂ may ] be
enpl oyed inc i ng.synthetic Jono- qr di- cerides. Fatty acids, such as
ol eic aci & g{aﬁgo)ﬁyft%thg?lwglquagr ﬂ@?gg%‘ﬂ?%%g 3B S‘!ﬁ’é‘é? e cPMmORl Yedpdhat i on of

i nj ect abl mmi_oﬁbﬁpmhh@e@hcaqty?arcmww@%é mﬁﬁﬁﬁaaﬁﬁg'eglu?éi&%zandsuch as olive
oil or castor oil, especially’in their polyoxyethylated versions. These oil
WO 2004/ 0SBBIBIMEST p@szewm%'med surfectants, suclhasTweens Sypensidotbermay al so

cont aicn a ' e j r uch . .as, car boxynet hyl
cel | " o R Ak 80N by Sl s MRS BB i B30E™ 1t e

f or mul at i oranefactpreanf pheaacewzmblly aceptelt adlideligid agetlied dosgt fisrhisahaygiedmul Si ons
and suspﬁgsieﬁ?s.t O her co?‘%t/ .used surfactants, such as Tweens, Spans and
other 5 eRulFECf Yl H&p%@gﬁ?? { 38%ai | ability enhancers which are commonly
used in t[E46aPatasiabfemafatiphahaPseMiihaabblis asest Ablstons®ai1adind qui d, or

ot her dosag]ﬂre1 fornms may al so be used for the purposes of fornulation. [00461
Par ent er aPopAess Tlqwsdvitig wainienangegiose. pHhiesescamnpsitionmmiay ba eftminidered | oadi ng

bol u§odosgn{§:odldag\wgn%tc£ ABpRLenance dose. These conpositions nmay be
i .

adm ni stere once a day or on an "as needed" basis. 100471 Certain

phar maceu{0043] Centpophdrmaositivgledmpnsititre uset ihalsmethodhohisiventioromayay be
orally adm ni stered.in any oral ac t abl e dosa formincluding, e.g.,
capsul es, géf’%ﬁy g‘i@l,msé E‘&ﬁ%’é‘y soﬂasﬁﬁyéaﬁgefp%% %ﬁsa PR ?D% NEgESr &PRFISHar maceut i cal
conposi t i eibfetsb@RoiPYspeRcions! o sdihdioas. elerttin flaGiBhceaREDTOMpSitidrishibatdyon. Such
conposi tions_may be prepared as 15 solutions in saline, enploying benzyl

al cohol oPe aimpigfstesssh kynase agroselaryriaralien. Sughcompesitpns PropepEpded & enhance

bi oavai | abilfidné Uor.oc t : j Lizing or
i sparsi ng atiinkin S GRS Bens PIRLAEI N nERBITRHAIRLcs, RRHGE L ont 1 de
or a Nogoproawmégrs terenhance bioavailability, fluorocarbons, and/or other conventional

solubilizing or dispersing agents.
[0048] The amount of a soluble Nogo receptor polypeptide or a Nogo receptor
antagonist that may be combined with the carrier materials to produce a single dosage

20 form will vary depending upon the host treated and the particular mode of administration.
The composition may be administered as a single dose, multiple doses or over an
established period of time in an infusion. Dosage regimens also may be adjusted to
provide the optimum desired response (e.g., a therapeutic or prophylactic response).
[0049] The methods of the invention use a “therapeutically effective amount” or a

25  “prophylactically effective amount” of a soluble Nogo receptor polypeptide or a Nogo
receptor antagonist. Such a therapeutically or prophylactically effective amount may vary
according to factors such as thg disease state, age, sex, and weight of the individual. A
therapeutically or prophylactically effective amount is also one in which any toxic or
detrimental effects are outweighed by the therapeutically beneficial effects.

30 [0050] A specific dosage and treatment regimen for any particular patient will depend
upon a variety of factors, including the particular soluble Nogo receptor polypeptide or

Nogo receptor antagonist used, the patient’s age, body weight, general health, sex, and



ant agoni st that may be conbined with the carrier materials to produce a
single dosage 20 formw || vary dependi ng upon the host treated and the
particul ar node of adm nistration. The conposition rmay be adm nistered as a
singl e dosq.o fs/dobgdbe doses or over an established perjogydboddifBgi n an

I nfusi on. Dosage regi nens al so may bejsqadjusted to provide the optinmum
desired response (e.g., a therapeutic or prophylactic response). [00491 The
nmet hods of the invention use a "therapeutically effective anount” or a 25
"prophylactically effective anount”" of a soluble Nogo receptor polypeptide
or a Nogodict, apé fredimenftadyimsteation Satehof axdrbtéma gmgtcombinatiom rang thgdeydragt i cal |y

effective unt. yvar .accor.dj to facto uch as .t he di sease state,
S0 sex. ORMR ol oAk po S RENEL (ilaber BF Li3h TackitS By Bl Pospbat s

gr ophyl actn:ithiaif c]icrylm&fyfskﬂl in\tige @tyOThe A aéﬁcgmﬁ*virilbalﬁdr}&pbﬂid whihe fﬂrlldliﬁ&lgzﬂ@m%i@twl

etri nment e cts are _.outweighe t he, t herapeutic eneficia
effect s, BOIERIEEE RIS 96 ATITISUA TR $2E tAPRIOR fPBaH R the SHRRERTTISS O

parti gul agorRgdun@ked/ttel schBREBkhe UREMRe Band d RbYedSfidcACTIY MnounP icddhRg t he
particul ar sol ubl e Nogo receptor polypeptide or Nogo receptor antagoni st

used, t hebpgelrarineaDxagamsoingion it niamyesnidneto prnwinles, welb kot (.
103 R RS Of it B Kookt kB RERRAN 21 7 080

of excret u everi | ar di sease
bei ng tr eadremisteledidingetiy tofhe £INS) iriteactrobisvdnyricntdly at intathegllyee.g. inwa W t hi n
ordinary skill in the art. The_ apmount will al so depend on the individual
oati oa )t Berpeptricle dn Meltiods pEGHE SNt ibete & s0laple SIES Foeebioy Elvppiide

formglpat i Qihsed P&redaefngqév%rsig&&m&pﬁae,&moﬁlbmwa&eéep@b&%mwﬁdeﬁwri ty of the

di sease, and the desired effect. The anount used can "be determ ned by
phar macol gefiecaly adminiptined mteaykiovelyi Coprpositipp fes adueihistritiewecondingie ther t .

[ 00511 In_the . .methods of the.invention t Qr or. ~ant nists are
general | ymLB }9%? ﬂf@? HVEH B cragcl?f: ? uiat?d;sg tﬂﬁ@!&?arﬁerog@g)r%ﬁrlgv%%?g B%(é}’i arly, or
i ntr at hecalelght p&.dgy of ik Wogo récabRr adtagoRit fsiadintnistbred " fedetseraiodidients ofvent i on

where a sql ubl e Nogo receptar pol ypeptide 10 is used for reducing |evels of
Al 3 pept i the nyantion iﬂﬂségNéQé)lr“e]céﬁtg@% B8y isight pﬁ&é}f-ahésor@eeer@%@frgw&

adm Ricst e kel QY 650WSd % Ssiol dh@r admnistration according to the
met hg S opﬁﬁ?e%er%%gntion cg/(lfg%g]@?or%?ﬁeﬁ?efso_that a dosage of 0.001 - 10
my/ kg body0053ki §hpplpeentampcivie componsisalse serpr weomaratagdniodhe pampasiions st er ed.

wei gt poroap B el or BRI R Mo rachilf AR EcbRr Syt of "0 1R PPty
wei ght pegntiifey-binding fragment thereof, or a soluble Nogo receptor polypeptide or a fusion
protein may be coformulated with and/or coadministered with one or more additional

20  therapeutic agents.

[0053] The invention encompasses any suitable delivery method for a soluble Nogo
receptor polypeptide or a Nogo receptor antagonist to a selected target tissue, including
bolus injection of an aqueous solution or implantation of a controlled-release system. Use
of a controlled-release implant reduces the need for repeat injections.

25 [0054] The soluble Nogo receptor polypeptide or Nogo receptor antagonists used in the
methods of the invention may be directly infused into the brain. Various implants for
direct brain infusion of compounds are known and are effective in the delivery of
therapeutic compounds to human patients suffering from neurological disorders. These
include chronic infusion into the brain using a pump, stereotactically implanted, temporary

30  interstitial catheters, permanent intracranial catheter implants, and surgically implanted
biodegradable implants. See, e.g., Gill et al., supra; Scharfen et al., “High Activity lodine-
125 Interstitial Implant For Gliomas,” Int. J. Radiation Oncology Biol. Phys. 24(4):583-91



[ 00521 Suppl enentary active conpounds al so can be incorporated into the
conpositions wused in the nethods of the invention. For exanple, a Nogo
receptor antibody or an antigen-binding fragnent thereof, or a sol ubl e Nogo
receptor pelogjeesisssde or a fusion protein maybe cofor nuﬂ.@lt,ggow,(ﬁﬁﬁnd/ or
coadm ni stered with one or nore additigpnal 20 therapeutic agents. [0053] The
I nventi on enconpasses any suitable delivery nmethod for a sol ubl e Nogo
receptor polypeptide or a Nogo receptor antagonist to a selected target

tissue, i ncI udi ng bol us_injection of an aqueous sol ution or inplantation of
a cont r ol KEW2:; éﬁ%ﬁ%‘eﬁt%s?émm@ﬁe I gpplants mt w%MaélgB@mé}Hmérmj_educes

the need fQhiAKiERBRAECIHEY ] gil g%% r?'[?’ég 3&92?@9@?@3@ rﬁésaé}ég 4941 3 ?erllfsﬁzg

pol ypepti de or Nogo rece
I nvent i on ehaly “Beeradtactic intgrsiitiv] Bsetytheatpy,? meGildaberg cv/al |Tcw&aobkrpf ants for

direct brg,.n_infusi of. canpounds ar ffective nh the
delivery ?fere W %QEP?%‘%%%WH@&WOWQ%QR&@% 'sa“E@F?’EFF #g “Thom

neur olDyi GafetylbHIateetitisl CHM@m yrwxltm@NchL@dab@ Pbl}ﬁié?F@ﬂbWéM%; RoLatlohai N using
a punp, stereotactically ggl ant ed, g(]s)or ary interstitial catheters,

per manent LARPREBAT é‘fa“E%Rt Newly %Bl?frﬁ Mahﬁ%ﬁné Gﬂlgméalﬂhysq Indsiadfided

b| odegr adaRlif-ORRIGR! 56:11968 (1899, » G Il et al., supra; Scharfen et al.,
"High Activity Todine- 125 I%te stitial Inplant For Gionmas," Int. J.

Radi at i on {€85&b| a‘@yc@nmsmcmaymym(mmpﬁﬁ&ﬁmmamm&aﬁﬂy@mdmmOM 011728
16 (1992) S nen 251 l | ants_f.or, rrent Malignant
d i onas, Noga &:j‘ptor ﬁg‘ﬁ%@éﬁt SHP%F\ %iP‘:%ﬁnB?“ Iﬂ%tf%‘jl%a?%@"? 9%d9) ;
chaptiey 6@mta@mw&zﬂor5&9mrta@btbﬁzaﬁhe é‘ém}iﬂunds @ﬁﬁbl@@kaﬁpk@of fk@msdi ti al
Brachyt her apy, in Gl denberg et al. 3 Text book of Stereotactic and

Funct i onaFelRgse coEigrsgatlyde sopdpespeatls polymergsatrices ip thefarm af shaped artiglge 5 Safety
of Interstjdy ﬁ's%éﬁebgﬂ&’ié}%rr@ B, tﬂnﬁﬁ}%é—&%rﬁ%cﬁﬁu}’aﬁﬁm ed QWG %ﬁagﬁd' ation

Therapy in t ment of Di agnoseoc nant | Omnas: se
Trial," J HlCllNGlPDbdi@ﬁdgﬁl @BY. P@@enmfzma(mgsy 58{460}55@0'@1@61‘@0%@“@11@% may

al so conprj. y thde cept or

ant agoni st |sp rseg%h§,1lﬂ°%§%%¢§ﬁ3§ ﬁ%@?@a%&%&??ﬁ? Igl$g§tigsfitlnctions as a
1? suig ab belérdsh%rdteﬂeﬂgﬂ nsatmmrlatte)sethjéleﬂe Yinyl ahétetec(gmg@ﬂétds , 1. Bibimed| e exanpl ﬁs
of sustained rel ease carriers inclu sem per.neabl e mer matrices in the
orm of - sMAARS 05 a0 G277 380 danactyiatset AsBh 48 SBrio ALSUEE PoPABIGnG abl o or
mi crocapsdhafoStatRiciel (Ep 18338yt ri ces

{0056] In some embodiments of the invention, a soluble Nogo receptor polypeptide or

DLLD

Nogo receptor antagonist is administered to a patient by direct infusion into an appropriate

20  region of the brain. See, e.g., Gill et al.,, “Direct brain infusion of glial cell line-derived
neurotrophic factor in Parkinson disease,” Nature Med. 9: 589-95 (2003). Alternative
techniques are available and may be applied to administer a soluble Nogo receptor
polypeptide or Nogo receptor antagonist according to the invention. For example,
stereotactic placement of a catheter or implant can be accomplished using the Riechert-

25  Mundinger unit and the ZD (Zamorano-Dujovny) multipurpose localizing unit. A
contrast-enhanced computerized tomography (CT) scan, injecting 120 ml of omnipaque,
350 mg iodine/ml, with 2 mm slice thickness can allow three-dimensional multiplanar
treatment planning (STP, Fischer, Freiburg, Germany). This equipment permits planning
on the basis of magnetic resonance imaging studies, merging the CT and MRI target

30  information for clear target confirmation.
[0057] The Leksell stereotactic system (Downs Surgical, Inc., Decatur, GA) modified
for use with a GE CT scanner (General Electric Company, Milwaukee, WI) as well as the



i nclude polylactides (U.S. Patent No. 3,773,319; EP 58, 481), copol yners of
L-glutamc acid and gamma-et hyl -L-glutamate (Sidman et al., Biopolyners
22:547-56 (1985)); 15 pol y(2-hydroxyethyl-nethacrylate), ethylene vinyl
acetate (Lsyigmos@isssdl ., J. Bioned. Mater. Res. 15:167- e Langer,
Chem Tech. 12:98-105 (1982)) or pol y1D-(-)- 3hydroxybut8§1r7’f]§:ﬂ’§‘§‘f‘?i"?EP
133,988). [00561 I n sone enbodi nents of the invention, a sol uble Nogo
receptor pol ypeptide or Nogo receptor antagonist is adnmnistered to a
patient by direct infusion into an appropriate 20 region of the brain. See,
e.g., G | Bregyn-RebertsWeleRRY) siereotanticisyisiom @fadighical Burbhgton, M4y darbeved

neur ot r ophkL f i N Pay K] I " Med.,. 9, 589-9 2003) .
Al ternati \h}géa %@ﬁ%@g gp‘gé’ g@gﬁng%rﬁ:g@ggt erlrl%@fagéﬁlgp%wléﬁb%%ngﬁﬁ? f’hgst er a
sol ubl e NEFIV stsrespacte frapelcypbpbtiadsedan thdqutients syl Serial T R gationd caadeor di ng t o

the inventjion. .FE xanmpl st.ereotactic placenent of a.catheter or inplant
can be ac%:%trrp fa e’&l%hls @%ﬁ% Pheugh é‘& gté?gfet %uﬁslﬁ?ﬁi?“rﬂﬂgf‘ 3 gRFnnIty 1291

( Zanorsano fiane elamped Btk bpsy flas e Al ofphicArdidradtthdnt pﬁnnﬁlf@'ﬂjwﬁ‘&rh‘c%‘i?@ﬂﬁed

conput eri zedvt ormi;rggghy (CT) scan, injecting 120 ml of omni paque, 350 ngy

i odi ne/ m o0 @i%AS 3 TR0 spmpet (Digikah Bquipmsnt Garpyation Masmandndass. buring Gl t i pl anar
treat nent nalal i Foechl £ j i pmrent permts
pl anni ng c@dg&?ﬁdg@ %%@?gﬁgpﬁﬁgfgﬁg;{ageg tJrs gisa Hé%gg&%@g@r%mg;ﬁ%\?gg%émrgi ng the CT
and MRl target 30 information for clear target confirmation. [00571 The
Leksel |l stereotactic system (Doms%gg%, Inc., Decatur, GA) nodified

for use with a GE CT scanner (Cene ric Conpany, M I|waukee, W) as
vel | 1as t Beanifle 20 GAbEIRBED 3.0 EULPALEINYROIE Adbo 14 AltBrea\ih ARMRGRArSTN6dkLs ( BRW

stereotactic system (Radi onics, Burlington, MA) can be wused for this

pur pose. T058) W dheinetbadhpgons huintie AlRiaats Disbkae @8DY h@t cdi@eEbrainng of t he
BRW st ereqt acti c gqr)grre can be atta&hed to the patient's skull. Serial CT
sections G&He sRmplghirom agNIE-supnereqd HapatdRBran Fswg Resoracq Cantgend i ssue)

region w Eﬁ:ﬁnam%irﬁﬁolagagalh)%@mg@ﬁ&a&ﬁ%ﬁﬁ% ﬁiﬁ%ﬁ%&%&%ﬁ?ﬁ% @te. A

conputerized treatment plranring pFogram can be run o conput er
(Digital NgBiaptibetticsdoespdinng etoad, J. Meprnseid??: ¥86% 13 (2092))g Tiskue fromrté nat es of the

Seampte 18R Ead BrafBRaR S B ey SRERU TR ST Ve R B A A 2 e rer

Di sease  Specificity of staining was confirmed by antigen blockade and by the presence of a single

immunoreactive band on immunoblots.
10059)] In the control adult human brain, NogoA immunoreactivity was detectable in 2
diffuse granular pattern in the neuropil of these brain regions with little cellular staining.
20 In contrast, in all of the AD cases, there was a dramatic shift of NogoA to neuronal cell
bodies. NgR localization was shifted in an opposite fashion. In control cases, the highest
concentration of the NgR protein was found in cell soma, whereas in the AD cases the
brain exhibited a diffuse nevropil immunoreactivity and little cellular staining.
Immunoblot analysis with anti-NgR antibodies confirmed that this was not due to altered
25  levels of NgR and adjacent staining with anti-NogoA antibodies clearly indicated that this
was not due to an absence of neurons. In addition to the shift of NgR out of the cell soma,
we observed that NgR was concentrated in amyloid plaques and double
immunohistochemistry for AB and NgR demonstrated that the two proteins co-localize in
these deposits. These findings suggested that the NogoA/NgR pathway has a role in AD
30  pathology.



[ 0058] We obtai ned anonynous human Al zheimer's Di sease (AD) and control
brain tissue sanples fromthe N H supported Harvard Brain Ti ssue Resource
Center and exam ned them histologically for NogoA and NgR | ocal i zati on
usi ng anti wWpaedeasd anti- NgR anti bodi es (see Wang et ﬁéwusﬂmﬂ&ﬁHEOSCi' 22:
5505- 15 (2002)). Tissue fromthe 15 hyppocanpus and Broadnman's area 44 were
exam ned in six control and six AD cases. Specificity of staining was
confirmed by antigen bl ockade and by the presence of a single

| munor eactive band on inmunobl ots. [0059] In the control adult human brain,
NogoA i nmi alg 2t JARR and\MultipletForms bf 48 Peptaie Intiefabtwith fieRBnul ar pattern in the
neuropil of these brain regions with little cellular staining. 20 In
contrast , [0060h| Bassd Otlﬁlaﬂsmg%aa@éigps,méw@ed\mt@r Hogodtor NeRhinferactsf diNodoA t o

neur onal I ' ' j hi f [ ite.fashi )
Inucontroﬁ%%égggﬁhgﬁg&ﬁggﬁégﬁg&%%§@g§@$Q@?ﬁnygf&ﬁﬁngEEQSESEQ%hnﬁé%a?ohgg in
pel I sonaﬁtgAI,ISciem ng: I.H@GI%[QQO(?QP)E?&AQHI (ﬁ.kl?FfiVﬂ; m}lﬁ.b}_lﬁ_&g?ﬁt#j;izw’xlmeyageu.r ?ﬁi I

t ty. | | | ul ar ai ni ) nobl ot anal ysi s w
ot 1 AR SihcletiBebN S 1 e e ot O Furion oA T e 4 WRE PHEREvel & of
NgR and agi @08 cefis AddinitBundptddipitatior WD -9 ah®Aeh-85,c Gh§R¥dids wAdi cat ed that

this was not due to an absence of neurons. In addition to the shift of NgR
out of theeramedspmunoblpls ghe imeyneyeqipiii meierial grrcethen arabgd withami oi d

Phe twn oot SnayEand SELAPS MRS KB ifbre Diaih AT AAROBMGLE. < (o

that the Negifie/aNgpBiatien hf\dPP hath MgR.oNegdAwADot 36teptabledh thgy. WO 20041093893

PCTI US2004/ 011728. . Ex l.e 2: APP an | tiple .For f A(3 Peptide
|t et GRS B SHTB AT Noguk o AR pEed the loaldaal whet hor
NogoA or BeiRptdRed APy ifliHeQfinkbctedVCOS-7Abs abPiduf ehat aatstitg onmbptdis of NgR
(NgR-nyc constructed as described in Liu et al., Science 297: 1190-93

(2002)) aHuconppls Wepinoghzed infacalldagty ingegiucleas semoygbuidhat sowuprerdtief int o
PODNAS. 1- ﬁ%ﬁ;ﬁlg‘f SrPiRat g Uﬁl‘]érﬁ Bk AP 1d S 'c&?s&ﬁcépﬁ'aggmonv‘ﬁf’ﬁ afdRERssed in

CCS- 7 cel I nmunoprecfpitation wth anti-V5 and anti-myc afti bodi es was
per f or medlocklmationiat sdepficdl fredoubinilabgling ek pririnesnésoin et tearisfelctodeeks. tThen probed

wth_anti- nt{iznyc d anti - NgR ant.i bodi es., The i mmunoptegi pitation
St udide. ol Skl ARR G RS R R R AP P B RO R RS s not
det ect abl eeiratiVd18PP and NgR proteins also were co-localized in primary neurons as determined

I)y probing with anti-APP (Santa Cruz Biotechnology) and anti-NgR antibodies. These

results confirm a physical association of NgR with APP.

P8 LS il AR

[0061] We then investigated whether the A} region of APP is involved in ifs interaction
20  with NgR -— including whether the fibrillogenic AB42-3 peptide binds NgR. We created
two fusion protein constructs containing alkaline phosphatase (AP) and the hydrophilic
region of AB (amino acids 1-28) by fusing the coding sequence in frame with the signal
sequence—6xHis—placental alkaline phosphatase (AP) sequence of the vector pAP-6
(Nakamura et al., Neuron 2: 1093-1100, 1988). The AP-AB and AB-AP proteins both
25  bound to NgR-expressing COS cells but not to vector-transfected COS cells. This binding

was safurable with an apparent Ky of 60 nM. The interaction also was detected using

purified Biotin-AB(1-40) in an ELISA-type assay with immobilized NgR. In contrast, the

reverse 40-1 peptide did not interact with immobilized NgR in any of these experiments.

We also incubated Fluo-AB42 for 2 h at 4°C with human SKNMC cells expressing human
30  NgR-1 and found that the fibrillogenic AB42 peptide binds to these cells.

[0062] We also tested the binding of A peptide to a soluble NgR polypeptide, sSNgR310

(see, e.g., PCT/US03/25004), as follows. sNgR310 was immobilized on a microtiter plate



10 i munopreci pitated material using anti-NogoA. W also nonitored the
| ocation of epitope-tagged APP in the transfected COS-7 cells and found
that a majority of the protein in controls was |localized intracellularly in

peri nucl eatyg R8i/@pms but that co-expression of NgR w t&ﬁﬁg §4 .}2§ a
majority of APP to the cell surface. {gn addition, APP R 15&1 i zat i ons

were identical in double-labeling experinments in the transfected cells. The
15 total |evel of cellular APP expression was not altered by NgR
co-expression. Furthernore, the native APP and NgR proteins also were

co-l ocal i %Blwﬂp%ﬂlnﬂ}vﬂiemﬁéodw@@pﬂnmfmtﬁhmwfﬁ\' odlditargemmtmg ant| - APP

(Santa Cr I i These s confum a
physi cal gés%@?%?é\t@r%gog%ﬁ%\?\lﬁ ‘}Xﬁf’m?c&g a‘f’ﬁl@ﬁ"f*}’ﬂ\%@fi whet her
the AB regnlmlfubﬂcngﬁﬂﬂgkwembsﬂrvﬁihatmmﬂirSAﬂme,rlﬁﬁhbDBliouﬂQ\BMOtlhbd\bﬁBto i ncl udi ng
whet her tgﬁ&‘% ﬁ) en| 2};;‘;’ ept.ide binds NgR W created two fusion
protein c # ﬁP%’E‘?fP’r%a Heﬁ@e’b‘ﬁé}%@ﬁﬁfeé?@e@ﬁﬁ?“m anfiBodigsalr ophi | i ¢
regi og of s a@%ﬂnﬂ&oﬁ’ﬂ'aﬂ@boﬁy@@ 7BM (des%'nBQd mﬂtméomm@g%m?% dpfsr ame with

t he signal_, sequence--6xHi s-placental al kaline phosphatase sequence of

t he vect oPinging- @qutmak&h-ﬂe garshe lalnblted\lauﬂugnntzNgmeqcmm) Inse®8ite The AP- AB

and AB- AP, ceI

vector-tra s%‘ﬁ“?‘ g&ﬂigégﬁgﬁyﬁkﬂlgg% @b%e% uraB\gOfl\Hs?t é‘ﬁpgéparent
Kd of 60 M\élthihéosmbdlmpieesiomfasblgmm d)ESIﬁGIIB/I(EHcdlS bi}gessmghufm&d\TgRl

Bi oti n-AB(1-40) in. an SA t as b|||zed NgR In contrast,

t he reve&ggeci%feli’ tﬁ‘gi‘?t‘{z EH.'H% at&afy?"géﬁ‘e%t‘ﬂlﬁ Y Aeropngifoms ofgl i n any of
thequeXpFéIjtfa{Qrmgmctdﬁ@ctwﬁrﬁh ubated Fluo-AB42 for 2 h at 4C with human

SKNMC cel [ s expressi % human R-1 and found that the fibrill ogenic AB42
pepti de bl40§3] t &he snes c@)éﬁm%selqco af theAd(1s28) intereetipn Wish DigRavasgpreed AB

eptide t e i 3/ 25004
Bs f ol | ond 5%"%81?‘3% ngﬁft&m% c?,ﬁ;?éseg&%ﬁnéfagg gﬁg&e&tﬁg‘?ﬂe‘@a%%%g 093893 )
PCT/ US2004hrhbi&8 sediencrsimiBiray mﬁh&&RM—ObmmdBﬂieAPnF&M@ we vbsredppéctd for 16
hat 4C. After. renpvin nbound pe |des ound otin-A etected b
streptavi eReeE ”B ?‘g]gg%ﬁlr}gsg}ﬂ@g“ Piip2 Blspier t%%‘?“l‘@ s\ﬁsggg@@&/ed t hat Y
Bi ot h 8- ABfinrftéh Ab'éir hitfin BER birds Mo3dOAR obRgRs NFgR bﬁ&bﬁ%uﬁe%s Vﬁnahs eper f or med

t hese experinments in the presence of anti - anti bodi es, 5 such as
nonoc| onafXanedysyyonsgulred fromangs r/t pécs generpfefhmeéabzemm(ﬂwamlqeemwd t hat

g'egg' ng Oﬁelﬁ!e@tfdr'kx“ﬁhék%ﬁ@&d%?o NP LR kBB A8 toulddRudfly Rk es: 10
bind either the Nogo-66 fragment of NogoA (seg, e.g., International Patent Applications

PCT/US01/01041 and PCT/US02/32007) or the A} peptide. These data demonstrated that
20  NgRis the primary neuronal-cell-surface binding site for AB(1-28).
[0064) To further define which residues are required for NgR interaction, we created AP
fusions of several deletions in the AB(1-28) peptide and monitored binding to NgR
expressed in COS-7 cells by assaying AP activity. Deletion of the amino-terminal 7
residues did not alter binding to NgR and deletion of the amino-terminal 14 residues
25  moderately reduced NgR binding. However, deletion of amino acids 1-16 abrogated NgR
binding. At the carboxy terminus of AB(1-28), a seven-amino-acid-truncation nmtant
exhibited no affinity for NgR. Thus, amino acids 7-28 are involved in NgR affinity and
amino acids 15-28 are especially important. Consistent with these observations, we found
that the native B-secretase peptide products (containing amino acids 8-21) but not o-

30  secretase cleavage products (proteolyzed at amino acid 17) bound NgR.



experinments, we confirmed that anti-NgR anitobides al so inhibit binding of
Biotin-AB 1 -40 to either COST cells expression rat NgRI or to SKNMC cel s
expressing human NgRI. Collectively, these data confirmed that APP and the
natural | y ReCyédodskes or ns of AB 10 peptide interact drregaﬂw@ﬂmqu7§gR [0063]
The specificity and selectivity of ths A13(1-28) interaction mnth

probed in several ways. The interaction was specific for NgRL because

nei ther NgR2 or NgR3 - which share sequence simlarity with NgR - bound

AB- AP. Further we observed specres specrfrcrty human NgR bi nds hunan AB
to a greatampl - . PR teNie wnd hy 88 MyelbnbigandsgR bi nds
nouse AB or nouse NgR blnds nouse AB FlnaIIy we exam ned neurons cul tured

from ngr 10065hi 8¢ ahaehwhetherARKlr28) bindingcompeted fosNgRbisdingvéth aflesiret ed f or

bi naei ¢ PO PhUERE B PURNTbE 2l SOMBOR. LR W ABRE T “Pal on

Appl i cat i b to RETE us@ﬁ/x@mommm@mwsammag&zencenfvmuésommams These

dat a denonstrated that 0 is the rlrra eIL rface binding
site for E? gﬂ[ﬁ@é@zrﬁﬂr%ﬁ?rr’f?ém& %ﬁ? ?\E uired for
NgR i nt er 8fidk Bt mgmmqrcedvé\eoseﬁréau&rl&eqm ﬁe%ﬁ&és?dmcﬂﬁ)'t%fth gu 19- ﬁohﬁdAB( 1-28)
peptide and nonitored binding to NgR expressed in COS-7 cells by assaying

AP acti vi SigRP#-Ea. i BrisohB PPIéldaﬁ‘frrnlﬂiet eheriligandspf NgBsi-ongawiresi the endire BRRer
bi ndi ng to %NgﬁfgﬂgNgﬁl %télﬁ%rqmm bﬁm&gpz‘mﬁ{a IIQ:%G aag‘brg@f? hagfjﬁcgnoga 9 erately

reduced el®Btron o no acl ed NgR
bi ndi ng AIO—EIB& Hawbm,y&ll(éﬂﬁ) dnelslam‘d m&m&mgbmnsmmmmaeﬁe)dﬂ runcation

rruta a_ffinlt for ds | ved
N af P M e dlicnpelioaseb S Bhe Al b e 5 e RER AP Consi st ent
W t h thes MN@S}@staﬂgh@ﬁﬁ hlgni‘ccfn@éﬂﬁ@uoﬁshﬁbmt &@eﬁ@%ﬁt&(eTﬁxs&&fér@I wiaginpeRd | de

products (containing amno acids 8-21) but not a 3 0 secretase cl eavage

products CRMNeReppgars bixgaly disineg ey that£on the myskn KgandpNegod, Gblzgand

PCT/ US200 I rem t hat
Bound by ﬂ?gé ﬁs tg% gands’ ﬁf%ﬁ%@% giﬂgz‘é &gg?f%eoﬁh%a%dgﬁ %)ﬁbr ndi ng
conpet ed hﬂ:ﬁblmﬁnerudtertgltgmwth ot her known |igands for NgR by allow ng 250
nM sql ubl e AP-AB(1-28) or AP-Nogo(1-33) to bind to wells coated with

puri fiPed SNgR310-Fc in the presence of various concentrations 5 of conpeting

free AB. ERafpRi4 N EEaREds A Podunal SO tested whet her Biotin-AB(1-40)

[0066] Because one of the critical steps in the development of AD is the proteolytic
production of A from APP, we assessed the effect of NgR on this processing. We
transfected HEK293T cells with NgR and observed that conditioned medium from these

20  cells contains a low but detectable level of AB, which is comparable to that observed in a
cell expressing the FAD mutant APPsw, indicating increased B-secretase processing. The
presence of NgR also increased o-secretase processing as indicated by the fact that sAP]j?a
levels were also increased by NgR expression.
{00677 To examine the significance of the NgR/AR interaction on APP processing in

25  vivo, the APPsw transgene from APPsw/PSEN-1(Deltal9) mice was bred onto a NgR null
background. Brain extracts were examined for AB and sAPPa levels at 3 months of age as
follows. Forebrain was extracted with 0.1M formic acid, neutralized with Tris and
clarified by centrifagation at 10,000 x g. The levels of sAPPo. were measured in the brain
extracts by immunoprecipitation with anti-amino-terminal-APP 22C11 antibody

30 (Chemicon) and by immunoblot with anti-AB(1-17) 6E10 antibody (Chemicon).

Compared to littermate matched control mice, the absence of NgR sighificantly reduces



binds to rat sNgR344-Fc. W observed that the Al13 peptides bind to both
SNgR310- Fc and sNgR344-Fc. Thus, AB peptides - like other |igands of NgR -
requires the entire LRR region of the NgR protein for binding, but does not
requi re thevezoolyoosyds tail fromresi dues 310-450. Howevgg U%Jlﬁ 73:AN

di spl aced AB- AP bi ndi ng but not AP-Nogp-66 (1-33) or 10 B p lb| nding in
conpetition assays. The AB peptide may begin to displace AP- MAG very
slightly at high concentrations in our experinents. Thus, the AB binding
site on NgR appears largely distinct fromthat for the nyelin |Iigands
NogoA, OV Pa Cﬁm@b(ﬂbg@ia@deﬁ?Pm@rthSe?QlogiheoqditéaBnd‘ehenfres%ﬁs had little

effect on ' 0-66, Lnhibiti f neurite outgrowh. 15 Exanple 4:
NgR Enhangwcpﬂ%?ggg%}als(%ﬁdiﬂblgﬁrfaﬁgg%ﬁ@l 8 B#"YPhe critical steps in the
devel opment of AD is the proteolytic production of AB from APP, we assessed
t he effect, of sing. W transfected HEK293T cells with NgR
and obser ¥ &t : 3 atgstHading oDABdepdatoNgR ns a | ow but

det ect abl Iﬁveof A, i is,co arbl e tat observed in a cell
expr essi ngwﬁ b PRSxInad Whebios the intaartion hetweanNgRoandeiB Bensidlehes azde in
processi Nggorde : &G ed .a- g sing as
i cat ed B CRRBRY SRR LA Al AR oA Db o R A

expr essi owas {rdigd 2long wathahf42epeptide. SVgnudntifiah benndiBibtie ARGRpéBidensimpact i on on

APP processing:i-n ViV, APPsw transgene .fro sw. PSEN- 1 | t aE9)
nice was gt?éé)gag' 6dﬁ 8&} %dlig‘%dlttggt lﬁ‘gﬁﬂfﬂlrgc;{ﬁen%ﬂnggﬁrﬁpﬁn Bg]f‘ﬁ‘g{)?%’"\%?e a@é@ﬁ\ ned for
AB ﬁnd sAmféaaiﬂcbtw@cb' fﬁiaﬁn&molpbllktﬁieﬁg a dmhcﬁpendfeﬁ?ﬂ ﬂlgﬂﬁr.lﬁ@l’cfﬁﬂﬁ%ﬁdg tWese dgest ract ed
with_0Q.1M form i neutraljze ith Tris an clarified by

cent i ugﬁl?%mﬁgmpW%ngq @#P@%@P%%W%W@he br ai n
extracts e binBmesi8ahs- kb | i HEE G k RahndP 11 anti body
30 (Chemicon) and by im%%{“‘f% %hﬁcglﬁlih-a%%?ﬁfg‘;éﬂéE 1oéa%2%§dy

( Chemi confound @Uﬁpﬁt—g@ﬁmﬁbﬁ’d@seﬂlmm ABARpeptald-matiatedénhainement tEBiabsence of NgR

i gnifi / 21. th duct i f
N e o T
that NgR im#sfeence wdthithe NoR SRSt d R tc atioR trihikitsi fomvitied of BRPlid: 5:

Fi brill ogenic AP42 Peptide Facilitates Binding of A5 Peptide to NgR
15 aggregates.

Example 6: Treatment with a NgR Antagonist Reduces AB Plague Deposition

[0069] To examine the role of the NgR/APP/AB interactions in vivo, sSNgR310-Fc (a
. NgR antagonist; see International Patent Application PCT/US03/25004) was infused info
20  APPsw/PSEN-1(DeltaE9) double transgenic mice (from Jackson Laboratories). The
sNgR310-Fc protein contains the entire LRR ligand-binding of the NgR fused to the Fc

portion of IgG. To administer sNgR310-Fc protein, S-month-old mice were anesthetized
with isoflurane/oxygen and a burr hole was drilled in the skull. A cannula (ALZET brain
infusion kit IT, Alza Scientific Products, Palo Alto, CA) was introduced into the right

25  lateral ventricle at stereotaxic coordinates 0.6 mm posterior and 1.2 mm lateral to bregma
and 4.0 mum deep to the pial surface. The cannula was held in place with cyanoacrylate
and the catheter was attached to a subcutaneous osmotic minipump (Alzet ZML4). The
pump delivered 2.5 pl/hr for 28 days of a 1.2 mg/ml solution of sNgR310-Fc or rat IgG in
PBS (control mice received rat IgG since both the NgR and the Fc moiety were of rat

30  origin). Pumps were replaced after 28 days and connected to the same cannula. The total
dose of protein infused was 2.5 mg per mouse over 56 days. At the end of this period,

mice were sacrificed and brain A levels were measured using an ELISA kit from



5 (00681 W exam ned whether the interaction between NgR and AB peptide has
arole in aggregate formati on. sNgR310 was i movbilized on mcrotiter plates
and Biotin-A)340 was applied along with Al342 peptide. W quantified bound
Bi ot i n- A134¢h pRpbdsg using streptavidin HRP and found bb%sioﬂﬁﬁlgé‘zgi ng the
concentration of AB42 peptide enhancedz the binding of Biotin-Al340 peptide
in a dose-dependent manner. We confirned these data 10 using SKNMC cell s
expressi ng human NgRI and found that AB42 peptide again enhanced the

bi ndi ng of_Biotin-Al1340 peptide to the cells in a dose-dependent manner. W
al so f ourRiotoNEre Inismetingakacqerding i tha mppadivner’ ABSIugiions. A8-depasitiondnto
enhancene : 1 Bi.0f 1N i.Nndi: NG : i NgR! .
These res Lbh)g&? 3%%’??% %t%&di {Lg{rl erléﬁ%@%% ﬁﬁ lééﬁgﬁ’ﬂgage‘gﬁpg%w

i nt er act i amsagithil béctiond off 4% parformbldéide dped bminlGeradgteetlgdt es. Exanpl e 6:

Treatment .with R Ant agonj.st u A | agu osi.tiqn,. [0069] To
exani ne tH‘é“”r”BP@%?’gt%@Y N'é%/aﬂw,&g‘i?)n@izﬁ%ﬁ%fﬁﬁ?%ﬁs\} %E?mgf\@% "’-‘tfi{‘?n‘]( a NgR
ant agofi Stfor niGerd fk6VeiAl Plag@d arBah & fuafiitiled Gaihy NI RRALR03) 28004k opas i nf used
into 20 APPsw PSEN- 1(DeltaE9) double transgenic mce (from Jackson

Labor at or icg&bral qertical ggarden? peetiphsdram pacbdmimalns the entire LRR |i gand- bi ndi ng
of the Ng e 3 b QR Of .| " al . 0- Fc
protein, gi_)mtﬁr_xEtfé(f%ggﬁvl\?ec9@5%%%1&%21&@@51&%0?%@% Iﬁtgﬁggﬁ%l?gen and a
burr hol e phege taf bigpidicamtly deducet.uld additicoathetdta 1¢val ZEoth AB(IR40)ianfludi(bn kit 11,

Al za Sci enti f,i c. Produgt,s . Al CA int d int i ght 25
Catoral vt HeErRbERy §hm BR kit of Bpaitey BroVe! P corERlc belierm 05
latergd t AAbleegiand anfod fladie AesRBPniPthefemide HupSdstih@ et SNIFS 10TV HKed Was

held in place with cyanoacrylate and the catheter _was attached to a
subcut anedH&/ 68 mstabelism e parpater axtond thapviigeerepaion. Flowevgs|ouy dataindicats g| / hr
for 28 dayf@e fedknés SRNERITONY b QL0 &n &F b9R & PBS
(control mﬁace er%geflve r t3ﬁgG S|bnce ot h the I{l%% andm%ﬁbtewlgcgénloélqety wer e of
rat 30 or idgposjtionRupisiuese rEheroepdcatmd pakibey s AP o] alse vendheesmadkby ed to t he sane
cannula. The total, . dpse qf protein infused was 2.5 per use over 56
days. At tREUEARFeEPIRNEnE dnpypoblotanglysigel ke TR Teree dechrebPARRORBS| cvel o
wer e {&asuial KERIG0RE EbloPAniklals b LQRNLROAY ORPRIANCRALERRA QY728 22
Bi osource International according to the manutacturer's 1 nstructions. AB
deposi t i onhdtibbth o-serydtaiecing Bagerewmsayasceasise arseunhitijeddnyt sNgRB 10-Fc in vivo.

i mmmohi st ochem stry as foll ows. AB pl agues

[0071] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be readily

20 apparent to those of ordinary skill in the art in light of the teachings of this invention that
certain changes and modifications may be made thereto without departing from the spirit

or scope of the appended claims.



in sagittal sections of 4% paraforml dehyde fixed brain were detected

i ntnunohi stologically with anti-Al13(1-17) 6E10 anti body after 0.1 Mformc
acid treatnent 5 for antigen recovery. Plaque area was quantitated using
NIH | mage as a percentage of cerebral cortical area for 3 sections from
each animal. [00701 In the sNgR310-Fc treated mce, the deposition of

i munoreactive AB into plaque was significantly reduced. In addition, the
total |evel of both AB(1l-40) and AB(1l- 42) decreased by 50%in the brain of
these mce. There was a tight correlation between 10 AB | evels and anyl oi d
pl aque deposition in these m ce, suggesting that sNgR310-Fc alters APP/ AB
met abol i sm t o Wherieelhimredéxt ent t han AB aggregati on. However, our data
indicate that the presence of sNgR310- Fc decreases both the production of
AB as well as its deposition in plaques. The a-secretase product, sAPPa,

al so was neasut.gthe bge of muwm@creqaptba;tdl@anaadtthmme&ﬁb@bf@ﬂatlaé&er&forme SsAPPa
| evel s decreasetg1 [ Pfg %ns 15 of the sNgR310-Fe treated aninmals to a
simlar efEHsBelew g ﬁt%ep}it PaP8M®2enonstrati ng that both a-secretase and
B- secretase processing are inhibited by sNgR310-Fc in vivo. [0071] Although
tlhle f or egoi ng ja(rjtmaznntdeajli chh?:a lbe;aﬁrdﬁeaﬁrm?ﬁﬁlnieﬂt_ t%qtaﬁltlﬁeﬁsghhenb)bf \glad{seﬁsfe_, -
illustration. and exampl e for ses clarjt understanding, It w

be readi | $STErHE s af‘@c‘ﬁﬁgé‘@thc?%"ﬁt%f) %ﬁkP%ﬂg‘?H‘atrH%m&Pt in light of the
teachings of this invention that certai n changes and nodi fications may be
made thereto without departing fromthe spirit or scope of the appended

cl i'il s. t V\g;t I35 tugk%m doﬁjblejl\log-ghgceb'@?pd?ﬂc/peﬁtl&mt wh! Iﬁcﬁp‘%@n BP&%?(%QJnltent | of AD
(0} eptl reducli n e level O
oot | do teftedudf rp&gﬂaTﬁstdf&;Be&g?@e Fgl m 1, wher ein ;

peptide in a rramm e t he nedi canent is for
the treatment of a di sease, disorder or condl t| on associated with el evated

:Og?/s:o:pﬂ AD PEPHIGe! b hi ; ]tell;r)’the §d1éé§1%n 1%?11% ﬁ Lo ’t\'%@% c[nsee%sgeft glraques
of AD pep ?'@(gd&lo&] Snditf 0%%?{0@ {f Q(fﬁtheadegg rf?ﬂt ess gtu{el mammqalcamsnt i

for the treat nment of a di sease, disorder or condition associated with the
deposition of plaques of AR peptide in a mammal. 5. The use of clains 2 or

4, wh th ner ' d 6.
The use. of_cl ar Mhe e g clfenat AV hFn Gt okt ST G o By o o

injecti on

6. The use of claims 1-5, wherein the medicament is administered by bolus injection
or chronic infusion.

7. The use of claim 6, wherein the medicament is administered intravenously.

8. The use of claim 6, wherein the medicament is administered directly into the
central nervous system.

9. The use of claim 8, wherein the medicament is administered directly into a lateral
ventricle,

10. The use of claims 1-9 wherein the soluble Nogo receptor polypeptide is a soluble
form of a mammalian NgR1L.

23



or chronic infusion. 7. The use of claim®6, wherein the nmedicanent is
adm ni stered intravenously. 8. The use of claim®6, wherein the nedi canent
is adm nistered directly into the central nervous system 9. The use of
claim8, wherein the nedicanent is adm nistered directly into a | ateral
ventricle. 10. The use of clains 1-9 wherein the sol uble Nogo receptor

pol ypeptide is a soluble formof a mammalian NgRI. 23 11. The use of claim
10, wherein the sol uble formof a mammalian NgRI conprises a peptide

sel ected fr O egfsg 15;191“1%' }1 relg tl(l)e solu%l%)form 0 eaoma??ﬂqﬂ iagﬁ\?%{l §818grlse§ Tﬁ ¢ Ihgggn

NgRI (SEQ servativ

(b) ami no®? |ds tzlfg rof'lE] Slsm%\%Rl (SEQID NO4) with up to ten
conservative am acid s 7 to 310 of rat NgRI
(SEQ I D NO 5) wi R% ﬂ]inotamtjgﬁ %f%% q:@)g@f’]“g Bt i tutions; and (d)
am no acids 27 t to ten conservative
ani no acid subst Rplft“?“b%%c‘j%?to h‘%%ﬁﬁw the soluble form

of a mammal i an m8 d fromthe group consistin
of: (a) ami no aci 9@12%;’%%5 g&i@ ggé?gé% P et eng(b) IOam no aci dg

26 to 344 of hu ‘f%‘?ﬂ“’ Suljstituti no_aci ds 27 to 310 of rat
NgR (SEQ I D NO b‘; 2 é?r?%ofa{%ﬁl%%“ QHDQI@Aﬁ)d‘r'tMaJttOF@Rl (SEQ I D NO. 6) .
13. The use of any ‘Eﬂ’?éﬁr ive pr3jng@cid gubsHtutigpfer ei n t he sol uble form of a

mammal i an  NgRI further conprises a fusion noiety. 14. The use of claim 13,
wherein the fusion noiety is an inunoglobulin noiety. 15. The use of claim
14, wherein t h&-T; hﬁﬂﬁdﬁlcgmﬂi rhegsirthg selubleformof ppjammplian HgR Themprises of  any
one of cl| B¢nkde seleptpd figethe grpup Mensistiog efanent is suitable for administration

to a mammal at a dose of 0.001 ng/kg to |10ng/ kg of sol uble Nogo receptor
(a) amino acids 26 to 310 of human NgRI (SEQ ID NO:3);

(b) amino acids 26 to 344 of human NgR1 (SEQ ID NQO:4);
(c) amino acids 27 to 310 of rat NgR1 (SEQ ID NO:5);and
(d) amino acids 27 to 344 of rat NgR1 (SEQ ID NO:6).

13. The use of any one of claims 10-12, wherein the soluble form of a mammalian
NgRI further comprises a fusion moiety.

14, The use of claim 13, wherein the fusion moiety is an imunoglobulin moiety.

15. The use of claim 14, wherein the immunoglobulin moiety is an Fc moiety.

16. The use of any one of claims 1-15, wherein the medicament is suitable for
administration to a mammal at a dose of 0.001 mg/kg to 10mg/kg of soluble Nogo receptor
polypeptide.

17. The use of claim 16, wherein the dose is from 0.01 mg/kg to 1.0mg/kg of soluble
Nogo receptor polypeptide.

18. The use of claim 17, wherein the dose is from 0.05 mg/kg to 0.5 mg/kg of soluble
Nogo receptor polypeptide.

19. The use of an antibody or antigen-binding fragment thereof that binds mammalian

24



pol ypeptide. 17. The use of claim 16, wherein the dose is fromO0.01 ng/kg to
| . Ong/ kg of soluble Nogo receptor polypeptide. 18. The use of claim17,
wherein the dose is fromO0.05 ng/kg to 0.5 ng/ kg of soluble Nogo receptor
pol ypeptide. 19. The use of an antibody or antigen-binding fragnent thereof
that binds mammalian 24 NgRI in the preparation of a nedi canent for
reducing the levels of A(3 peptide in a manmal. 20. The use of claim19,
wherein the nedicanent is for the treatnent of a disease di sorder or

condi tion . 0 n.a m 21.
The use O gﬁﬂgl:;]eﬁ}rﬁg Gavt\foL gf £ %@élﬁg;}en?e%bk? fedu ucm Ihe 'f‘lr\rr}élrs] {8? Bh egtlde inja margma d S

mammal ian NgRI in the preparation of a nedlcanent for the reductlon of

pl aques of A(3 peptide in a nannal 22. The use of claim 21, wherein the
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The use of claim ere|n e dI seaske, condltlon is
Al zhei ner's di sease. 24. The use of clalns 19-23, wherein the nmedi canent is
adm ni stered by bolus injection or chronic infusion. 25. The use of claim
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adm ni stere I'rectly into a lateral ventrlcle. 28. The use of clains 19-27
wherein the anti body or antigen-binding fragnent is selected fromthe group
consi sting of a polyclonal antibody a nonocl onal anti body, a Fab fragnent,
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bound by a nonocl onal anti body produced by a hybridoma selected fromthe

23. The use of claim 20 or 22, wherein the disease, disorder or condition is
Alzheimer's disease.

24. The use of claims 19-23, wherein the medicament is administered by bolus
injection or chronic infusion.

25. The use of claim 24, wherein the medicament is administered intravenously.

26. The use of claim 24, wherein the medicament is administered directly into the
central nervous system.

27. The use of claim 26, wherein the medicament is administered directly into a
lateral ventricle.

28. The use of claims 19-27 wherein the antibody or antigen-binding fragment is
selected from the group consisting of a polyclonal antibody, a monoclonal antibody, a Fab
fragment, a Fab' fragment, a F(ab'), fragment, an Fv fragment, an Fd fragment, a diabody,

and a single-chain antibody.
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group consisting of. HB 7E11 (ATCC(r) accession No. PTA-4587), HB
1H2( ATCC(r) accession No. PTA-4584), HB 3G5(ATCC(R accessi on No. PTA-4586),
HB 5810 (ATCC(& accession No. PTA-4588) and HB 2F7 (ATCC(r) accession No.
PTA-4585). 30. The use of claim 29, wherein the pol ypeptide conprises an
am no acid sequence selected fromthe group consisting of:
AAAFTGLTLLEQLDLSDNAQLR (SEQ NO 7); LDLSDNAQLR (SEQ I D NO 8); LDLSDDAELR
(SEQ ID NO 9); LDLASDNAQLR (SEQ 1D NG 10); LDLASDDAELR (SEQ ID NO 11);
LDALSDNAQLR (SEQ I D NO: 12); LDALSDDAELR (SEQ ID NO 13); LDLSSDNAQLR ( SEQ
D NG 14, Bl SPEARK By (SRR 1PaMBodBY: rbDAQT EQNH’IR&{SF&%% h\@@@) DNAQLR
(SEQ I D NO 17); ADLSDNAQ_R\NDPTT SEQ I D (SEQ I D
NO 19): PerRegiigmumpPTPn OSE@EIHD mmwcecl_hmﬂ)m@mmmw (osEdzﬁl D NG 21);
and LDLS 1y S claims 19- 30,
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wherei n the IS sul admini stration to a manmal at a dose
of 0.001 mgﬁss@ﬂtl‘b) RW&@ OB 34 ABEAiR aseesainn Ngé’fTA-iﬁSﬁthﬂJSBkﬂe{@ﬁé}ﬁ(& 32. The
use of cl e Iﬁ!}%ﬁ Fw 1. 0ng/ kg of anti body
or anti ggdr?ggb é“"ﬁ%ﬂ‘?‘sg%ﬁﬁ %ﬁght%ie&%islg& aim 1‘,%51395 er ein the dose is
fromO0.05 ng/kg to 0.5 ng/kg of antibody or antigen-binding fragnent. 26

30. The use of claim 29, wherein the polypeptide comprises an amino acid sequence selected
from the group consisting off AAAFTGLTLLEQLDLSDNAQLR (SEQ NO:7);
LDLSDNAQLR (SEQ ID NO:8); LDLSDDAELR (SEQ ID NO:9); LDLASDNAQLR (SEQ
ID NO:10); LDLASDDAELR (SEQ ID NO:11); LDALSDNAQLR (SEQ ID NO:12);
LDALSDDAELR (SEQ ID NO:13); LDLSSDNAQLR (SEQ ID NO:14); LDLSSDEAELR
(SEQ ID NO:15); DNAQLRVVDPTT (SEQ ID NO:16); DNAQLR (SEQ ID NO:17);
ADLSDNAQLRVVDPTT (SEQ ID NO:18); LALSDNAQLRVVDPTT (SEQ ID NO: 19);
LDLSDNAALRVVDPTT (SEQ ID NO:20); LDLSDNAQLHVVDPTT (SEQ ID NO:21);
and LDLSDNAQLAVVDPTT (SEQ ID NO:22).

31. The use of any one of claims 19-30, wherein the medicament is suitable for
administration to a mammal at a dose of 0.001 mg/kg to 10mg/kg of antibody or antigen-
binding fragment.

32. The use of claim 31, wherein the dose is from 0.01 mg/kg to 1.0mg/kg of antibody or
antigen-binding fragment.

33. The use of claim 32, wherein the dose is from 0.05 mg/kg to 0.5 mg/kg of antibody or
antigen-binding fragment.
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