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TREATMENT OF CONDI TI ONS | NVOLVI NG DOPAM NERA C
NEURONAL DEGENERATI ON USI NG NOGO RECEPTOR ANTAGONI STS
wo2@s@7072t he | nvention [0001] This invention Pel/aB®E®5/002535
t o neurobi ol ogy and pharnmacol ogy. More particularly,
it relates to nethods of treating conditions involving
dopam nergi ¢ neuronal degeneration by the
adm ni stration of Nogo receptor- 1 antagonists.
Background of the Invention [0002] Certain
neur odegenerati ve disorders are characterized by
degenerati on of dopam nergi c neurons. For exanple,
Par ki nson' s di sease is associated with progressive
destruction of dopam nergic neurons in the substantia
nigra of the mdbrain. This destruction results in
reduced |l evels of the chemcal transmtter dopam ne.
Physi cal synptons of Parkinson's disease include
i mpai rment of voluntary novenent and uncontroll abl e
rhythmc tw tching of groups of nuscles producing
characteristic shaking. [0003] The nost w dely used
;‘Tgaﬁ%a’ﬁ%Nﬁ%F F&%ﬁb?ﬁ%‘;ssn\?\'féﬁ%ﬁﬁd BOPMNIER GRE NEUIEONAL
(L3, 2 QP RER BTSN AG0 REGFETOR AYTAGPNESTS
by replacing the m ssing dopam ne. However,
di sadvant ages are associated with the use of L-dopa.
Patients often suffer fromside effects such as
Fieldsifit ventiomausea, vomiting, abdom nal distension and
psychiatric side effects and patients typically becone
[00@Hs Tls porativerdlated todepabialegt ansighaovasolegyrdyiore particularly, it
ternative fornms of thera sin ostsynaptic .
refiiss ot o e tion RyeliGes doBaRigER Bt dogeneration by
th& hdREistratibH ol Nlzo rélehidel Gitdeofi@Ra treat ment inproves
quality of life for patients, it does not halt disease
progression. [ 0004] O her conpounds, such as

Bgiia%;ﬁeku-lfne%qFrived neurotrophic factor (CGDNF),
. D . 'n.the treatnent.of Parkinson's
P T R B R Bl APy R fion o

ddpﬁﬁlli&&irgiﬁ nehirodk Bbr &@leé, PR&ERbHh \s&lisdasdhis AbdoefifdCwithgtodfessive

in Parkinson disease,” Nature Med. 9; 589-95 (2003)

destrugtiparof dopamincrgie agwent ntheysubsteatiapigra of the nigbyane” This
degf%\ﬁét}/onsr%gﬁ%én ?éduggd/ Felvglgr&ﬂﬂe:ch&%ﬁc%ﬂrgrﬁﬁﬂ%elo& Gmine. Physical
I'Séases and disorders may i nvolve degeneration of
sydgRant 0EPgkinsor’sidisesse idledeinipadimetie ofiudltmtptyemeysrh@rmand
atroph striatonigral degeneration, . . .
uncontrolldble rhythmic twitching of groups of muscles producing characteristic shaking.
[0003] The most widely used treatment for Parkinson’s disease is administration of a
dopamine precursor, L-dopa (L-3,4-dihydroxyphenylalanine), which acts indirectly by
replacing the missing dopamine. However, disadvantages are associated with the use of
L-dopa. Patients often suffer from side effects such as dyskinesia, nausea, vomiting,
abdominal distension and psychiatric side effects and patients typically become less
responsive to L-dopa treatment over time. Alternative forms of therapy using postsynaptic
dopamine agonists also are associated with side effects. Further, although L-dopa

treatment improves quality of life for patients, it does not halt disease progression.
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ol i vopont ocer ebel | ar atrophy, Shy-Drager syndrone,
not or neuron di sease with parkinsonian features, Lewy
whoag/odenent i a, progressive supranucl ear pal syPCT/US2005/002535
cortical -basal ganglionic degeneration, frontotenpora
denmentia, Al zheinmer's disease with parkinsonism
[OWJ]S ANthet SRASRmdSICRRY %ﬁ&'le&ﬂ%ﬁ&%t&erﬁ}ea%ﬁl%tro hic factor (GDNF),
Chedi ak- Hagashi di sease,” SCA-3 spi nocer ebel gr at axi
haxe shovkeprodysst mrﬁhairpaurrlqnh gﬁharkmsqmﬁ)easel—mdwrwgtmmms when

deglgprﬁ? ﬁg 8& VOEI%: 185:29:1%11\; age%eantg) g}ﬁr | glg ‘ijiige&?ﬁr@%\ﬁ?? o f glial cell line-

depi9sd easeRhAli¢ factora lPléﬂﬁﬁml 68258 NARIHE Méﬂpbl 58595 (2003)
[ 0006] Accordingly, there remamins a need fo

Heogenict.ithesaltrepincsf pegimens ptestidl in dhe wlmtm@ ﬁf éevﬁlm@é

(030, 51 o NS0 209, PRALACKSHAZ SR, ASHRNGHA! L0 Blinersic

gl ¢ neurons. |on

nelifgs] Miesetihclnde @hadisls syerd arepihy @tﬁtoﬁlgﬁaﬂﬁgﬁbraﬁbn
condi ti ons_invol vi ng dopam nergi ¢ neur onal ) )
olyspeHessasicAL atfRiYy hwéﬁ%ﬁrw SHes NPt syEon dgeappwith

paﬂgﬁéoﬁiiﬁltfééc fg”Lé'Uv M@fﬁéﬁ&% égfogl‘es@%%gﬁ%hﬁ&éar rfde %gclrtical-basal

In sonme e I men e I nvention provides a
gaﬂghqnn@dtgenetgtlom deop Ehiponl alemsutia,i Adaheiofer'sl dmazme nm[}gp arkinsonism,

e TR el S B T
spﬂ%kr@béﬂa? biaRf, Rollhﬁé%i TR pALIREARR G@Y'P%l tﬂlntlngtons disease

fective ampunt of an NgR ant agoni s I'n sone
(Vié@ﬁﬁﬁldl Yashang, pridrediNgse, m@dgnmrkmsomsmdmrnblgt paleyj repeated head

direct| the central rVvous stem In sone
it Btk SE R BTV SRR i ot er e
[0d06]ecAteordinglg, thbee fonbshehded o gdcﬁu@ﬁal tlRtnSdnlt hdtkiuds fbn

sone enbodi nents, the NgR antagonist is adm ni stered

Paglingoe g disgasg ad pther é@ncbh@ftﬁrﬁhérﬁc w8 by degawiagiontif depprainergic
ne? ppedi ments, the NgR antagoni st conprises a soluble

orm of a mammalian NgRI . In sone enbodinents, the

sol uble formof a manmal i an NgRI conpri ses am no aci ds

26to$é0 of human. N\gRI (SEQ IDNO 3) with up to ten
S & 0 acid substitutions and | acks both a
functional transnenbrane domain and a functjonal

[089°gnathepapntian relatesde penetherben Hheatmsnt afirendiions iy obersn
do Emﬂxe@ggﬁl %%ﬁ 8@%%1& SR EAGES %ﬁ?%s%?lésﬂcﬁse%@e,tbgl R4 4dBinistration

uman 4)" Wi th
of Nogo receptor-1 antagonists.

[0008] In some embodiments, the invention provides a method of promoting
regeneration or survival of dopaminergic neurons in a mammal displaying signs or
symptoms of dopaminergic neuronal degeneration, comprising administering to the
mammal a therapeutically effective amount of an NgR1 antagonist.

[0009] In some embodiments, the NgR1 antagonist is administered directly into the
central nervous system. In some embodiments, the NgR1 antagonist is administered
directly into the substantia nigra or the striatum. In some embodiments, the NgR1
antagonist is administered by bolus injection or chronic infusion.

[0010] In some embodiments, the NgR1 antagonist comprises a soluble form of a

mammalian NgR1. In some embodiments, the soluble form of a mammalian NgR1
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conservative am no acid substitutions and | acks both a

functional transnmenbrane domain and a functional
wa@k@sar4opept i de. I n sone enbodi nents, the sol ubCEUSZOFD02535

of a manmalian NgRl conprises am no acids 27 to 310 of

rat NgRI (SEQ ID NGO 5) with up to ten conservative

I

cofFHRR ke D36 1 310 R ARNERT KSEONTING: SH A B ton
coilsrer\sadme amdeozhideuttsttutiohe aisblagks bothar fimotiorml tramnmdmla'ane domain

anf B YRfioB! SEBRP U Eo 14 SAE BREBF Py s Mphol 4 mnmalian

%Ri%ﬁrﬁ%é 20 mhoARls! K 348 QF Rumah M 1 @D ID NO: 4) with up to ten
ansnmenbrane domain and a functional signal pepti de.

cofigovptile hinimoared euttstitlitions sl 1ackebstbl aufohetidral tram‘mqnbrane domain

anfim ﬁ%m%&m?%p%{d%g Fq}g% ﬁglisné%g}sf %@ oRubrID rnY of a thammalian

NaRIBHRGEHsePsthind FRisetMo 310 o§9&fq\1@mbem 1$Q: ShRith up to ten
I mmunogl obulin noiety is an Fc noi ;e%t 0012] In sone
kg bothaelyne

CORSPHGHV ABrED acidh @thsgmtloaﬁwﬁgm tponah EapsrdiBlrgne domain
ti
o8 PR BN SERE D AR REN Bt fmora mammatin

ragmen
NgRenovahprizss Ngio. acids 25an84¢ 0P oatiNgR1 SEQMP MOt 6pwilll upso ten
sel ected from.the group consi g {angl of a.polycl onal )
cowa@gagml%p o SeisERKions ard kg §bo a,_—félgctpq ngenébrane domain
'E'?gHa ab')2 fragment, an Fv fragmsnt an
angg??mybﬁrr%nt 1p§)t§%ody, and a singl e-chain anti body.
[0010013h sd)me sm’medmmdmm threesoluble fdren afd Iriandlyalmm NgRl further comprises
nti nb| in fr nt, t hereaf binds.t
o (5508, BT B St B oo Oian Ry b TruaeRlgbuiy moiety
In@mﬁé‘ %bgaamn%e{@qhﬁwogmﬁﬁ@nm@ug aft @esﬁ&&vfng of : HB
accessi on No. PTA-4587) _
[OQW]'C@(I rssvmam@géirmmme PRl aB8LpnisHBCAE tieATebpdy of the invention
CO%@%&%?&ROEIEI&QIO(}Y g%agﬁAS8—%&1}1%%%:%%%&%@3%%@% gl(r:l Sa Mimmalian
NRIA-TA 388 -enibd dEAdTHRSs, EPSAIbORN i Sselédie] fOmOoBe consmtmg ofa
anti body_is pr oduced by the HB_7El 1 hybri
pokskmabaiibanmeimgnoalenal amh@aw Fab fepgicgh @F&bn afaa@lent a F(ab’)2
ﬁagn%gmﬂﬁ?vgﬂ R0, RIFAdS gtg?etng d&’@llaﬁgf)ptahgg S LR Sn@bdy.

M Nno aci quénce sel rom-the grodp consistin

[0@3] M&E@E@nﬁﬂnﬁ)ﬂﬁ@ﬂbéﬁﬁﬁ hlﬁhgd@-blﬁblmg IffghiaNAReFtof binds to

angpg Q o @qt@unﬁ%w aLrELgEgggg}%k c{%ig D@%@%@qﬁxﬁfm@%ted from
thd-RohpEHRHR: GPFRE B NFATE® 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 antibody or antigen-binding fragment thereof binds to a
polypeptide comprises an amino acid sequence selected from the group consisting of:
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);
LDALSDDAELR (SEQ ID NO: 13); LDLSSDNAQLR (SEQ ID NO: 14);
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LDALSDDAELR (SEQ I D NO. 13); LDLSSDNAQLR (SEQ I D NO

14) ; LDLSSDEAELR (SEQ | D NO 15); DNAQLRWDPTT (SEQ I D
WOID05A6P7DNAQLR (SEQ | D NO. 17); ADLSDNAQLRVVDRTITUS BE02535

ID NO 18):; LALSDNAQLRWDPTT (SEQ ID NO 19);

LDLSDNAALRWDPTT (SEQ I DNO. 20); LDLSDNAQLHWDPTT ( SEQ
Lli[l%%éli%A%ﬁ{i (S&efm-ReS ;@MEEVV@%’%@ (SBND N’%%.)w); DNAQLR

I'n some enbodi nents, 'the therapeutica
(SEEXIECNOV é7)a Ad i DISA QALRYGVRDP AR t (geh I3 NWsl&); i n t he

LATRA AR TaTSER ek Tk RS ABRER S fr e o o

208 T BESDNA GIEVWDHT NOE 20/ ki LOLSDNADL KO/ VIDRTT (SEQ

sonme enbodi nents, the therapeutically effective anmount
IDiNOf2Hm 0. 05 ng/ kg to 0.5 ng/kg. [0015] In some
odi t 1.nergic. r . de rati i S .
oo TB s HbAf P B BG4 AR R CFITEST Bk ! dtagonts
ustdi the egthocie S tetihvaition isTask 0NSONMS/Id e@sAg/keulTh k@he
system atrophy, strjatonigral degeneration,
emhorlippgtin thsc bepertically aff?féwﬁym@ﬂ# 1s frpm gkl Bef tonke) me/kg. In
5 th L o :
soff sliogHRD 16 BEARE LAY RAHONTRNAT: HER U0L e/ mere
[0€LH] t i [oabmbasdlodgemty, ilenlopatiegepgeraiian] dégenatative ipasadiated

denmentia, Al zheinmer's disease with parkinsonjsm , .
willy§ Gorpsaio Sonter fararet Soma Sraatcong atns Op Akt s discase,
lﬁhi!&ﬁaﬁ@?"@rﬁle%%‘ﬁi% ta@ hy-
ak r?Zegl dys g%isg%agr kiélﬁs%nl smr% F%Y‘I%l) : Eﬁ%t% %ﬂﬁgf%% ERS bRy, Shy
Draperesasdromes sngihaneuven disgasq withmaskingdrieafaturend ewlydrody dementia,

arkinsoni s cerebral .pals repgat.ed head  tra
ProyR bR SHRHRH ot Pl il caR BT Mo rtiong ortotemporal
defRRIB]AlkReifRITE dREAXE &HiffEFHISinsdniSmi WMRGhH IdRady, PlalleESrden-Spatz
nmet hod of treating Parkinson' s disease, conprisin

. ] . ! | si ng .
disease hihsdiakiHagashs dispesendpival sPinedrashellenttprial Kylinked dystonia-

. . | .

P SAY TR oy LR KBNSk B o e, vesut
partkipsani sne rcgiebral @als n napeated hebd ahuima, pegencepiteiticqrarkinsonism and
knocgo t mce conpared to heterozygote and wil d-type
NepRos ﬁ%\t e controls 4 weeks after unilateral injection
[00¥6] N 18-sB¥dmpodeRam iR iffdnibR ?J#R/;?}:s},_& R Rifdd (ﬁncréaﬂhg Phfk€nson’s

striatum The nunber of tyrosine (T positive neurons
disenset bempng§ing edmsidberingriv itlee maimnaaliasherapewsaly effsctave amount of an

NgR1 antagonist.

Brief Description of the Drawings

[0017] Figure 1A shows dopaminergic neuronal survival in Nogo receptor knockout
mice compared to heterozygote and wild-type littermate controls 4 weeks after unilateral
injection with 6-hydroxydopamine HCI (6OHDA) injection into the striatum. The number
of tyrosine (TH) positive neurons in the injured substantia nigra is expressed as a
percentage of the number of TH positive neurons in the contralateral intact substantia
nigra. Figure 1B shows dopaminergic neuronal survival in rats treated with sNgR(310)Fc

for 4 weeks after unilateral injection of 6OHDA into the striatum. The number of tyrosine
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per cent age of the nunber of TH positive neurons in the
contral ateral intact substantia nigra. Figure |IB shows
walo@ani49ez gi ¢ neuronal survival in rats treatePlCTMBIN05/002535
SNgR(310) Fc for 4 weeks after unilateral injection of
60HDA into the striatum The nunber of tyrosine(TH)
g B S e Lk R P RSk ageof e
numimr ohsHipostive nemnns ol the emaﬁralat@radamtaetwbbﬁamtta Egri gr a.

1 d ndyced .
o BHT5 cHigiis A S e e D e DR L ionr b i in Nogo
re€rAnB ek Ju nied &fnq;ay@ptb %e@&dzygok@aﬁd/wﬁdltyﬁémdmhﬁe controls 4

controls 4 weeks after unilateral 60HDA 1'njection into
wedks aﬁprrmg][a@ml 6@@4&@32@%@&@&6@@@@@@ Figure 2B shows reduced

arrgﬁ%naﬂlﬁlg‘i g)'ltja%é)g's_l of@tjl i) |2§ days ftgr 1lae'tpe? ﬁb‘%%l-g%yéi 1rr]gect10n

un| A I’nj ec

infoahs stiia gt ﬁﬁaw tidated N B SN &R Bd O}fwmliﬁﬁied © vehicle-treated controls.
vehi cl e-treated controls. 0019] Figure 3 shows
[0PHY, JHigeis Sstheivatingreased shint dopaaing I?WISr inratstyeatedaygith

NSO R ALl SR OHDR b0 Pl e SRR
the Invention [0020] Unl ess defined otherw se, al

Dte. hni cal. and ﬁi ntific terms used herein have the
—@@i@h@&ﬂﬂ%—@m under st ood by one of ordi nary

Il int art to which this inyention bel ongs.

o rlesctifnp pthepwige, gHdeghitical gpd sesrtilimierhe perdi lwgem have the
saﬁﬁ%néjaﬁf gﬂbtcbﬁ‘]%n\ﬂl lhdep@s8d P%on@b?@rdlﬁéﬁil Eﬁﬁ n%fl:%[ o>Which this

required by context, singular termns inc
mmmmoa Ibelongss Iamasqad)fiuoaﬂzct gheapreshat dpplinationdeclvtimg the definitions

wikeR e st han B et el P Sohieaf el shat inchude

pliafigéMa Nl hal fhatinhdn@s RSidgMard IAu pwm@ﬁ&% stehils and other
each individual publication or patent appl ication were

TG@E@@PS merfiongd ferein wdindodeerptog byrdfesencedn theitratireties for all
purlgg%csgg ESOiF {él!lc%qngxl)oldu%f b%@&t%‘)n {)Ig]%at%éll{t apPcha 10 h qutsli;]e%gfzca?ly and

e ul va ose descr

mdhemany fidlicabed tU%dndoEpcmﬁtadﬂalyﬁefeﬁe’ncE esting of the
resent |nvent|on sui tabl e nethods and materials are

crilipebansshedsrne miarels similar oE eaYalonlia teoss dspetbed herein
aﬁ%@ ulséd M%@%b Y egm%oﬂﬂg g?ég@ntgﬁ(feﬂtf&leﬁg glcs:t 1ﬂeﬁﬂ8ds and materials

eat res antagés o
ar¢ dwenbctcbbaluw] Thb enatpidsy; ﬁrdthcfdsalﬂdtelxemﬂks atrd #ldstrative only and are

esc n.and fr ﬁ‘ijfhe cl ai Er?ozqs] Erou hout
] el B i imes OB SeorsA kggrep o  RSRG wilpe
apﬁﬁrehtaitrd)rﬁ@& @éﬂﬁﬁd@&scr%@ﬁra!na%m e cl&Rt¥Pr i si ng, "

I ndicate the inclusion of any recited i nteger or group
[0022] 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.

[0023] In order to further define this invention, the following terms and definitions are
provided.
[0024] 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.,
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of integers but not the exclusion of any other integer

or group of integers. [0023] hi order to further
waledosieiorhi s i nvention, the follow ng terns anpCT/US2005/002535

defi nitions are provided. [0024] As used herein,

"anti body" neans an intact inmmunogl obulin, or an

M3D! GIERRN AR dnd EARIENL.. & 1161 9001 ARl '%%ﬁ'h%% elfthérfy Kappa (k) or

i nvention can any Tsotype o c ass .
largpdH N ightidhaor. any subcl ass (e. g. - 4, AI -2) and

h el th kappa, (K) or,,| rrbd ht ,ch
10538 68 Soet etk B RRER febafy Ry %Hﬁfg?d Al Reast a
podidnl SIAHY nbithWhbe E’ecﬂt%née@ afd replaB& Witk Bu@fant S8gudHeBs. hEliﬁiﬁ‘ples of

sequences are repl aced wi th human sequences. Exa
hoyt torpwicet lympmized hotbericsatanbe favodirEniies Staes Baiert N ms 6 054,297,

atent Nos. 6,054,297, 5,886,152 and
5’%8@%@%6] As used herein, a "therapeutically
[0edd]ecAs veddrtinnta “th@iusticAll; dfvctmanbulef frefetd toean dfount
dosages and for fper| ods of tinme necessary, to achieve
efepiaved @kilosages and faiprsuiods of dag PECeSFD 29 Bchievg dispdesaee therapeutic
redyt. Prophyl actically effective anount” refers to an
anount effective, at dosages and for periods of tine
[002H e sAansed hemmcaﬁipm@yldcﬁcaﬂlgsaffeedvqom@hyﬂ"aefera:toraasmnhdunt
e hyl.acti c dose is, us in . .
ot B2t L paaiia iy Tiiodk OLE Bt dp 2GBISE i Sisirgd prophylactic
reidﬂ@T@?i@QlW lsaeh 'a‘i)%ﬂ}byla%ﬁf: €8§e' 1¥ Bs AR Wikhj e Whs! grid? o 1)19§t5an earlier stage
he therapeutically effective armunt [ 0028]
of @g@@{sehé}eequhy@ctlpdty ﬁfﬂcflvw@mnmtavnﬁm&tss thay the tharapeu’ucally
cpRUmRN, J’ 29] As used herein, "fusion protein" means a
C O pr i si ng a pol ypeptide fused to anot her,
[omm]er@é héédhﬁfe@[ﬁ%' ‘YAOHE” nREhYPRRINGE ¢ 404 3nafS used
her ei n, Nogo receptor antagonist" neans a nol ecul e
[093 ¢ ﬁxﬁme@uheselm, héusinmifotegn oneaNs garoteideparaprising @ palypeptide fused

MagoC, MAG Owvtgp). [0031]
to&g& égélﬁ%%leyhé\agﬁ@ou;\?gggp? or pol ypepti de" includes
[Oﬁﬁﬁ]h Asitidedlhereg,a MG re@peptaatagordist moda@isi radldcule that inhibits the
nts thereof. 03241 The present | nventl on is

biy 06t JASY FreRIpEL 6% igantigie- e mbrRe ol P e e C: OM-gp).
[OﬁﬁqepAQﬁseﬁ%?&? nmo RERY {of ?éllyhé‘ﬂ%fd%*’ éﬁ&é“s%%ﬁ Yull-Rngth Nogo

dopani nergi c pat ys a te jury an
receptor-1 protein and fragments thereof.

[0032] The present invention is based on the discovery that treatment with a Nogo
receptor antagonist provides improved recovery in dopaminergic pathways after injury and

significant improvement in symptoms resulting from dopaminergic neuronal degeneration.

Nogo Receptor Antagonists

[0033] Any Nogo receptor antagonist may be used in the methods of the invention. For
example, Nogo receptor antagonists that may be used in the methods of the invention
include, but are not limited to: soluble Nogo receptor polypeptides; antibodies to the
Nogo receptor protein and antigen-binding fragments thereof; and small molecule

antagonists.
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significant inprovenent in synptons resulting from

dopam nergi ¢ neuronal degeneration. Nogo Receptor
wa\ntoagorrst s [ 0033] Any Nogo recept or ant agoni BET/Ia3008He02535

used in the nethods of the invention. For exanple,

Nogo receptor antagonists that maybe used in the

met hods of the invention include, but are not [imted

to: sol uble Nogo receptor polypeptides; antibodies to
Solubde Nogo Reeapept bPolppepitidesn and ant i gen- bi ndi ng

10031905 7 S e atne Rl Fier 65 4 fesnj i pofule Nogo receptor-
1 ddip¥plidé (Négb"ﬁ%c&ﬁ&oﬁismt\&n%ﬁslﬂl REfeldY €hd ‘Mogd Reptor,” “NogoR,”

antagoni st 1s a soluble go receptor- 1 polypeptide

‘N(Oljol T &¥eR ond I NgR- B s Sull-dengduliogo rreqeétqreldcqmlsﬁsof a Slgnal

n r n n
soa 82 9588 e g8 Rsip MOEE, A o M R e reon
lewligvidh 12pepiEbtRin @-tdNndisl Mﬂi&elg}ﬂ gbmi’\ne( 1553 rephtg))ta C-terminus

l.eucine rich repeats (LRR), a egion (a |eucine
ceBip (Pt CBbMERAT R RISR: S hien B rHoNogo

term nus region (CT) and a GPI

re%ekgﬁ%?égﬁﬁgﬁé%a%%ges of full-length human and rat

Nogo receptors are shown in Table 1. Table 1.

Taggqqtjjpgceslaéeg ogpgﬁ tRﬁRaf\Io ge%elr)tecg %plgoqypep‘udes
RRAQN GHYY

POEACVCYNEPKVTT
' CRNLTIL
TFHGL
ATQALPDD
LDRLLLHQNRVAH

ANDL QGCAVA
rat MKRASS

Fulldergth oat RRQRR ASSOR
NdgdSbepas )W@M\EQ@MWWMQQBDRNLTILW
NG 2 LHTLHiRERCH AR iGRAAREE AR DHOAISDMHNS PRMDPTTFRGLGH
SEQID NO: 2 | LHTLHLDRCGLQELGPGLFRGLAALQYLYLQDNNLQALPDNTF
RDLGNLTHLFLHGNRIPSVPEHAFRGLHSLDRLLLHQNHVARVH
PHAFRDLGRLMTLYLFANNLSMLPAEVLVPLRSLQYLRLNDNP
WVCDCRARPLWAWLQKFRGSSSGVPSNLPQRLAGRDLKRLATS
'DLEGCAVASGPFRPFQTNQLTDEELLGLPKCCQPDAADKA

[0035] Soluble Nogo receptor polypeptides used in the methods of the invention
comprise an NT domain; 8 LRRs and an LRRCT domain and lack a signal sequence and a
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
invention are described, for example, in International Patent Applications

PCT/US02/32007 and PCT/US03/25004.
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RDLGNL THLFLHGNRI PSVPEHAFRGL HSL DRL LL HQNHVARVH

PHAFRDL GRLMTL YL FANNL SMLPAEVL VPLRSL QYL RLNDNP
WOMOBCRARPL WAW. QKFRGSSSGVPSNLPQRLAGRDLKRLATS  PCT/US2005/002535

DL EGCAVASGPFRPFQTNQL TDEEL L GLPKCCQPDAADKA [ 0035]

Sol ubl e Nogo receptor
h . .
Ta%ie 3, §olh151¥ Rdzb Qébeﬁg)gg"bgﬁ)@?@c{bs ot PiRIaR an @ R

done

pol ypepti des used in the nethods
E@Rs and an
1l N "and signal sequence an

iHmmmrl66hhl
anchor thg

SEK?HD%KN@)
am no aci d@
ID NO 4)
27 - 310 (
the rat Ng

ol vnoant

PGRGAGYENEPK ¥ TTSAB Q@G L QARG B A ASQRIFLEGNRIS
|tHY A ASFRA GRNLTILONLHENAEISAR (A & ARTGLAGIEQLDLSD
NAQLRBVO RO FMEDGRIGSTLHCDRAGL GELGEPGIIRELAALQ
% @@WQﬁEMF%L@%MF%{G%S@@@AFRGL
qp I¢ ALPTE
by ngp %ﬁ%@nf%ﬁ%ﬁs SEVPC

- I't1onal

Pat ent App
SECH) Dy 3 2
Pol ypepti @
receptor g
protein al
i nvention
of the fuC

ETRRAL A o oh | P

k -\ge Ac nf t+ hao

N A

AJuAFTGLALLEQLDLSD

MLﬁN@&TFfﬁL@&lﬁT\H@@ BLGPGLFRGLAALQ
O Y LOPNALQALERD TRER DL GOBAHIATSDGINRISSNEFR AFRGL
GISIIRRELHHQNRY AHS/ AP AFROI«FR LT IaY LHANNLSALPTE
SIAPYR Ae QORI NDNPVEVOBICROARPOW AMELQKFRGSSSEVPC
IS PESRIEA ERIDI K REAAND L6 CAS! TGP YIPRISV TCRA TDEEPL
'GEPK@QQ?EHMM@K@P |nnunoglobulln const ant

constant d

R ien T

the C-tern
pol ypepti d
receptor
net hods of

PRUTTS | B ASTORIFLHGNRISY

‘W‘Aﬂsﬁé 5‘;1 %QA % g%ﬂlii LDLSDN
\% B LAALQY
E AFRGLH

BRANLPALED
SLORLLHONERGOBVETHAF I%}gk}\l LSMLPAEV
rW@&SL@YéRWWGEGML[\MW P GSSSGVPSN
LRGERILAGRMLIORLARSDREGIeAf or ned usi ng an

Raariddady ¢
speci fi cal
SERPHYQﬁpkic
1toalig
The anti bd
met hods of
vitro. In
anti body d

rCRGA @O ORI WATSB PQGGIOAN PAGIFTA$SQRBLHGNRISY
I\yP AASEHSS ERNIIMTU RAGESNA I MR A A BNIGI FLIEQLDLSDN
EN DﬁVWPleFI@GLGHL@{TIﬁ‘IDER@‘GL@EEG‘PQH%H(@LAALQY

or _human

R e
VLRSI HRRGSES
L

1 anti body or antigen-binding fragnment thereof

[0036]

is

A soluble Nogo receptor polypeptide that is a component of a fusion protein also

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 soluble Nogo receptor

polypeptide. In some embodiments, the fusion Nogo receptor protein is a dimer.
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reconmbi nant, engi neered, humani zed and/or chineric. In

sone enbodi nents, the antibody is selected fromthe
wa@niosihores described in International Patent PCT/US2005/002535

Application No. PCT/US03/25004. Antibodies useful in

the present invention may be enployed with or w thout
A#mdification. [0038] Exenplary antigen-binding

ragnents of the anti bodi es which nay be used in the

[003H] hots wéthodseofi the Bavenidon mae bépdrforfFal using@abntibadfur an antigen-

vihte AP d0s-ets B PESRTIRr AT S RGHE Nygl ebeptor-1
poipleh BRIARISnLIBAE e bisdth g8l NBg@FHcEﬂ%@ld'l &ali éuﬁp@d# ?I:llg@@ﬁ, NogoB,

pol ypeptides that contain at |east a portion of e
quaﬁ E@&Go@M—fng- t Heetantibodyiorf antigembindingcloagnent sysed irf the methods of

Laen-bi ndi ng .t the pal. tide {e. . .
e RERRCR P oDyl oRR BT HESubh Metimts e anti-Nozo
redepB@TERibbiRbr £0p8h-Dirilied frhfiBenV thdréuTds fautiné 0FBURSH. BY some
means a fragnent that consists of the VL and V domai ns

oo dimegis greedndir Npgst respptari ipdlndy oanatighapbinding ragment thereof is
re%@ﬁ%ﬂ%eg%ﬂ@%x@%@ﬁ%%@e&%ﬂd%&ﬂ@%ﬂ Elg cher}l{% tét%b Shirﬂéﬁts, the antibody

is sdlevgdefrahdheamibodies dyscridedin nteaaionalr P aadiit iAbigﬂiLCaﬁdeln No.

[.ch V egion and_a. V. region are paired to forma,
P%@Qﬁém)ﬁ Amihagdics aiSghufinghe PHRSHE dnventiom gy berpployed with or
witlhabhegidagm.to be made as a single protein chain

(Bird et al., Science 242:423-26 C1988)and Huston et
[0@38]. Hxcowlarjantigenfvinding SeigmeSAf 8t HEBOJI8SwhilBBaY be Ased in the
i abody neans_a bispecific antibody in

i n, di abod *
el rp P Aon B A oy £ (4 br b SN b SASTaggnents containing

' ! 1 ' [inker. that . 00 ,.
coBIHIRELI R SR s Bp e RS bbb B B
chinhericsanibodibg idinbotiiee ke yolypeptideg thaheontanat Bssttzppdébf of an

. with conpl ementary.donai ns of another chai.n and ]
lmawgagliohgl?n &)@t laﬁtlffgyféqm B ernfergppesifie antigsadinging to the polypeptide

j -aly., Proc. Natl. Acad. Sci. USA 90: 6444-48
(e'%!%%gﬁg%dgg%g%)j ak et al., Structure 2:1121-23
[0q3D9 9 A9 uskdnhreneirg &tlinoeanf @ Gb@neAnthatrodsiets of dre Vigend IC; deémains; Fv
net hads of, t he i nvention_ can he generated b )
MY HRERFR R SONESS & Y eotibRy agigags Of & pinglsy el an antibody;
andl AAbYRLaAY a TABRRS: thH &ﬁsisfs%}ff_%\hf‘&ﬁﬁﬁn (PR#d SalP 'I\%zu'[ei%l :544-46

cattle, horses, reptiles, fishes, anphibi ans,

(1%8ys & ugsil hgrsin, sgld-cledn amtibotly $4cFv) Boats aaraniibody és witoh a Vi
re%qgr} gl% d QIH%]gallon e prg?rgg % Porllr%l a mgl%va?en{ ren\éileec\lll\ie(s)fviarlrg tsgl]r%ggtic linker
that enables them to be made as a single protein chain (Bird et al., Science 242:423-26
(1988) and Huston et al., Proc. Natl. Acad. Sci. USA 85:5879-83 (1988)). As used herein,

diabody means a bispecific antibody in which Vy and V|, 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.,
Holliger et al., Proc. Natl. Acad. Sci. USA 90:6444-48 (1993) and Poljak et al., Structure
2:1121-23 (1994)).
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maki ng anti bodi es see, e.g., Harlow and Lane (1988),

Anti bodi es, A Laboratory Mnual; Yelton et al, Ann.
wRews/0078i ochem 50: 657-80 (1981); and AusubePCEBUSZNN5/002535

(1989), Current Protocols in Mlecular Biology (New

York: John Wley & Sons). Determ nation of
IiyRgpgactivity with an i munogeni ¢ Nogo receptor

pol ypepti de may be made by any of several nethods well

V\m Q Qq . .

O T Bedmar Dol sh LR e ep Gt oy
inmetrizedion of atshalilehest (¢ gnvathrabes, medeling/hwhasdmick, rats, sheep,

ocedur s described, e.qg., .i.n Harl ow and_.Lane .
eoPlsoRigy, collin Pirses SupEe BUS et e 30, BLee iy BRES. reptites anc
fishyYRIZEHbBEEN nRY He POHRRBEbrGnHRBRHAE CERadeview of methods for

pol ypeptide eithér with or w thout an adjuvant.

mdung aibedissisyp epg i Medovaard Basdil PEDddnmhodiasr Adwkapitery Manual,

VAR FEIE SRl ) RGP 53 R TR, 650

ClyRert PRHIdCER tn MAIEEubPBolor @MW ork: Jols Fildyak 8@ny. tDetermination
the cell nmenbrane of an intact or disrupted cell and

ofgmmupersaesvifydwith o imupogenk Neghigcerionpqlgfptide swpt by made by
ol PSRRI s OO i A0L AR VE Sl OE S o
ELRIS At idoMNadenal enttfpidies-forluserin the methodsafithgiveation can be made by

ol ypeptide of the_inventiqn, or aJternatiyvely,
Steng RIS 5 dgRCaib el ot OB aqaﬁ%%égwps?-

OB, 35 5300 o R s P BRSO AARINTE Bor

palypeptiée eittten wdih afwithvusan adjevent.obuisdbéopdgpepbides arel desaubed in, for

expihgRe el ReROpR R Rapn e E R 4 REb LR p007 and
POPAIS0BI23004.1 Bhe A6 alsD @MY HembBiRHwithTRBESreERor-1 associated with
commercially avail abl e nethods and naterrals

or
theerlbmambrrgie s ap entatapisyuntisdnedlandsmfibodjes identifeed by binding to a

' i t ' . . .

NG 2 PR 00 PR AR B Ay g oo
inGisPbgpsttelof Iaapiadcyes tothe 2P0 kdcepard @itban $midu@bienic

I\/brphoSysL. .Fol l.owm ng, screening and isoglation of_an .
PoAyRePLfR Y0P dreption.-of alsatbtsdys stleehirneotldudiasioi gatibodies in phage

[ ) | ¢ ' Y i : € 1N jc acid
OYS%%%S%S& 'egege esglt% ke%"ah‘ri‘%‘osldeﬁ @%‘56‘%:5:% %%Hr@g%jévered from
[0042] dAstpNogopecipagel {mibgdies fisedrm theampthadeo kisamedntamdcalso can

suhcl oned i nt.o ot her .expressjon vectors by. standard .
bqlé@éﬁ?@fgﬁéﬁﬁeewaﬁ%whla%&?m a@&lﬁfﬁé@i’%ﬁﬁhm-blgfﬁfﬁhodologles for

prieﬁeﬁ’in 128 sO¥eSRE SEH M ardesCRORANRL BY thahrt! TRER e cdhercially
encodi ng the anti body heavy chain and |ight chai nor

aveleble meitods end egiasiads fohgensofting phageodienlay hbwarigs (e.g., the Pharmacia

reconbi nant e ession vector and 7
Recombinant f’lﬂage Klﬁgbody 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
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
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introduced into a host cell. Uses for Nogo Receptor
Ant agoni sts [0043] This invention relates to nethods
W@R00s/H0DIY0L | Ng regeneration or survival of dopaPCTESO®002535
neurons in a manmmal di splaying signs or synptons of
dopam nergi ¢ neuronal degeneration. In sone
or SPRH BRYe8i0R (Hello$ id MRRALKLB S neéﬁbﬂ%&%%ﬁ&ﬁ Gector and
neuronal degeneration is associated wth a di sease,
ingpduged érto ethosianetli t i on i ncl uding, but not limited to,
Par ki nson' s di sease. [0044] In a preferred enbodi nent,
t he di sease, disorder or condition is Parkinson's
Usts $6as6-0 Re@etoreeebalstsAnt agoni st Phar maceut i cal
Conpositions [0045] The Nogo receptor antagoni sts used
[0048]t hELiFBERAGSH Rlatdshe nhdNGR I BRomiG gl eerleitidH o k@dlival of
i nto pharmaceutical conpositions for adm nistration to
dopamrirer gic npwenubh avgamuieh displaying signg ongavepioms f dopaminergic
i tions used in e h of. this invention .
neRITRP ot ool ety RiatE R nfint Db B 3048 he
nebfoda@erttrated 1syasaetedt with @ dkasde] €iksrdds el dondition tiltsding, but not
. phar maceutical conpositions include, e.g., ion
lingifedianBakgsons dise#ss: al umi num stearate, |ecithin,
[Oﬁ@ﬂ u nTnparcﬁEﬁh@ﬁ em%U&i%&% tﬁ@ﬁ@&séﬁfim&l & lég}lcﬁgoxpféfﬁaﬂ{'nson’ ]
subst'ances such as phosSphates, ’'gl'ycine, sorbic aci
diggat@assi um sorbate, partial glyceride m xtures of
saturated vegetable fatty acids, water, salts or
el ectrol ytes, such as protam ne sulfate, disodium

NEBOR Q3510 RHESPARE BharRAEASRAUBHYSM@GRN Phosphat e,
sodium chloride, zinc salts, collolidal silica,

um cnrortae, _ i |
[ODRAN " Pc b E FeBbprb@ifuonks VEHK B the B A ¥inyention mey be
fosolaterhinterpboxyavettingl cehpasitime formalnyiaistytiar espammxesincluding

h ol :{FH% %ﬁne_aggli}%gf%%%ﬁiggg Eq:eg.ltir_? ﬁ{(edﬁgt%%g%ﬁl’s invention conaprise
phaRARRetiédIBNRcépiasle EdriblRe nethods of the present

i nvention may be adm ni stered by any suitable nethod, .
[0844]. | Plpameeruiieallyl accentalle sywigtsruseiil & thyse phraantcgutign} compositions
o | ati.on r topi cal l .rectally,.n [ | .
i 0 ey SRty B iR P sE PR selin proteipy such o

huin@nserup@ bR ine, dlu ffeASubetackskacteadposphdiehe §lycine, sorbic acid,

subcut aneous, intravenous, _
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 chloride, zinc salts, colloidal silica, magnesium trisilicate,
polyvinyl pyrrolidone, cellulose-based substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxypropylene-block
polymers, polyethylene glycol and wool fat.

[0047] The compositions used in the methods of the present invention may be
administered by any suitable method, e.g., parenterally, intraventricularly, orally, by
inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted
reservoir. The term “parenteral” as used herein includes subcutaneous, intravenous,
intramuscular, intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic,

intralesional and intracranial injection or infusion techniques. In methods of the invemtion,
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i ntramuscul ar, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatic, intralesional
wa@e@siontoracr ani al i njection or infusion techni PUEES2005002535
nmet hods of the invention,the Nogo receptor antagoni st
must cross the blood-brain barrier. This crossing can
thé N%FJJ ?ecEl\%GfThﬁtggorﬁQMSG QFOQ@ﬁ@b?&Hd-E}ﬁﬁp@a?ﬁére =) his@?@isﬁ{gt can result
go receptor antagonist nolecule itself, from
frqm H@rphdsmwh@mog pmpertlph a%mémt the Alogh mﬂoaamtegqmsirmolecule

ni.ca ch as

el Sy SEuPn Bl P (bt R, B R e
mévhanidilrdaiide bad 4 as@r neeWé:? egntiieorNagcdl @66Rhehtsad bRgemihgtblood-

is a soluble Nogo receptor, antji-Nogo receptor

braiprpisgy Where Bemogorer @iy Jatagpaist id esoluhis Nogmrseenien, pnti-Nogo
[ I

re gt an Ry bRl PR 45E: nh gk ol Fods P SoB-rain barrir,
a duftebls ndogé afmdrmnmtlgtlan !:srmtrht&amhll; eat, ldlﬁl’ect‘/}hﬁtcethé h&bdbb@m nigra or
th% ?t%g@gg rwﬁg}eg % 26 lr!%%ﬂtaor) g&%g&étel% %gqaoflwreéﬁ%tsgherenﬂy crosses the
ISR A A 3 rBBY o'?%d&lﬁn&fh%oﬁ ][mdgqfe%}pénetd? Snofd Bgﬁllésvanous

routes descri bed below. [[0048 eri'l e injectable
rofites descobed brdowgonposi tions used in the nethods of this

OHEC el e S O oo Rt oA g B b s

inVREBN NRAYeT AGHEMI drBldabRioas SusPSisith. smefs@msg_ erfSicIR @4y g
or wetting agents and suspendi ng agents he sterile

fornpijlaied agoedipg épterbniess knayndn e aeusing suitableadispersing or wetting
ag{ﬂws gn‘% g? }d?ﬁ)% eln?Jt] aﬁ# s%egﬁa? 1né§'ct§or1]e prg:gg a@ 01? mta?)é sO be a sterile

par e
1njemahllé|selu616n ar ﬁﬁbuﬁmmm dnoh-B3xieyiaddredhldy ac 51]9 diloent or solvent,
accept abl e vehicles and sgl vents that m:%a mpl oyed
0%@@% era sogtingeip 1s3-belppedioln Adhens diswesp béeoscﬁhmwS 2nd solvents

thaﬁ%é%f Hedén ?%'éﬂt alr? Pv};dtéé,%?%gf d d&oﬂnlonsatnﬂ iddiGhic Edai& cﬁlolrrgc S%Iutlon

are conv ona as a solvent or suspen
In mdditiom stdede, fixedoils larermmmantmmylljo bmphbyéd edsavént mayudpending

enpl oyed |nclud|n no- |des

ey FEC AP Ren et gt el Bad g ey Al et
méRY- loy &t g1 @&1&5 er‘t%eItdiﬁs iscHl al%eolffi!i goialaal it %l}fégnde derivatives are
i nj ecta as are natural pharmaceutical’l

useidt evhabteeamtlbs of mumﬁabé@ o4 dr¢ aipirdl pbarrwsmmallmabqeptable oils,

TR S OB R g PR

soludiogs mblﬁkn@ioﬁ@m a@do' détin & longldhaRY fédhol dikudb oPGispersant, such
car boxynet hyl cellul ose or simlar dispersing agents

as gpberyraetbylcisHirose gr siselar fisperpiag meenievhtohase efmmonly used in the

BN REAHELLHuRaSR L F9309 D 08 LA

susimﬁlami anthsy c@mmbnmsé'&\a&fmtan&;)m BMovezhilSpans and other
emulsifying agents or bioavailability enhancers which are commonly used in the
manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms may also
be used for the purposes of formulation.

[0049] Parenteral formulations may be a single bolus dose, an infusion or a loading
bolus dose followed with a maintenance dose. These compositions may be administered

once a day or on an “as needed” basis.
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ermul si fying agents or bioavailability enhancers which
are commonly used in the manufacture of
w@basoaoeut i cal |y acceptable solid, |iquid, orPOI/82005/002535
dosage forns may al so be used for the purposes of
formul ati on. [0049] Parenteral formulations may be a
(09307 |Erhf pard@s&iticAN ontodfioRSu ift HeREthBE Hhid$nRA8En may
foll owned with a mai ntenance dose. These conpositions
berpeallyelmidistenesinemy drahcecceptaely dosage foramintchsling: egr dapsules,

RSl e e o R SR BB RSSS hso may

beadiimbtsted 5 thakl adftdoPsrahhladiC SRIcRRbBPINE SN A PbEPrepared as
including, e.g., capsules, tablets, aqueous _ )

sohiigpensiabpg colesng bengpbalcahal papihepsidiehigqeeneresives, absorption

ST Pt e |
L I T
solbllizirigonslispersiigd hgess. enpl oyi ng benzyl al cohol or other

uitabl e preservatives, absorption pronpters to. . .
Ioéﬂﬂ]arﬁ@ Fhoyab af Nage FeceRior pragnitsiaoNay be pembined fil the carrier

maﬁrﬂgﬂi{& of@e assql\}k%%@ hbéagis @&lﬁwﬂﬁbaz{g gegénaﬂlg@ﬁ)gtﬂ&g% 1;&@@@&&(1 and

unt of 0 recCeptor ant ni sts
theparbéurladnoedd of adneinistrtiore r Tiratoarhosition oaydrecedindgistered as a single

dofs, Bt SR Ve et tiGl 5 it A SHSET oHoseeRe
reSRRROSES b2k bEBMjIRRJAE BHVig @Bk egﬁilﬁﬁmaiéﬁéwfe@p&ﬁé €a.g.,a

mul ti pl e doses or over an established period of tinme

therppegtic ppprpphplactiexsspayse) egi nens al so may be adj ust ed

e e XA

“prophiilacticatily cffeetiveutReunt0bf BB g@rectier angttnisalAl therapeutically or
ef fective anount" or "prophylactically effective

prophlasticallyreffeckpy @tnp@ggjé’tt]@ﬁ Nagh wgemipisantagenist used in the methods of

| ; i &all Ve :
R T
of theandividemat. i Anherayeutiaslly aquopidilavgichlty éfatioe amsuntis aso one in

t.he di sease state, age, sex, and i ght of the, _
Whlﬂafw. tg¥igior dﬁtr{fﬁ%}t%lﬁgﬁe?ﬁs Qs ?tywslrgh%cvf E}sﬂgﬂ tgirﬁpedléqu:fﬂg,y beneficial
offefikective amount is also one in which any toxic or
detrinental effects are outwei ghed by the
[0033¢r b epacificaddspgbanktidatinant regifren tfer anyqRBBiulak pspetivill depend
artic

o BN e AL PR b i, e pairs
agé, Moy eight! fieRAhtAIGLbE, alPaR!, RS Gltific 8M/ddEARNSE o, 416 of
exgr%%iér?, rgltrugs combination, and the severity of the particular disease being treated.
Judgment of such factors by medical caregivers is within ordinary skill in the art, The
amount of antagonist will also depend on the individual patient to be treated, the route of
administration, the type of formulation, the characteristics of the compound used, the
severity of the disease, and the desired effect. The amounts of antagonists éan be
determined by pharmacological and pharmacokinetic principles well-known in the art.
[0054] In the methods of the invention, the Nogo receptor antagonists are generally
administered intracerebroventricularly, intrathecally or directly to the central nervous

system (CNS), e.g. into the midbrain, substantia nigra or striatum. Compositions for
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age, body wei ght, general health, sex, and diet, and

the tinme of adm nistration, rate of excretion, drug
wa@eoosionar: on, and the severity of the parti cul BET/US2005/002535

di sease being treated. Judgnent of such factors by

medi cal caregivers is wthin ordinary skill in the

adBirdistral{df RERERM 10FheANL AR i fShe iggkﬁucﬁ{ S8 Hé%ﬂﬂl?lat‘éﬁ sb Bfita

i ndi vidual patient to be treat route
dosegeiof DHOL at 1(omg/kethedy yysighd perf daymiltlae Nogg rechjgtor antagonist is

oA 8 eGP PRI e BRI 2y B oay
ea%ﬁ E1OdyS IR s68 chfbotididlstHRarbs e B 0aSEe 8ok e Bbd}ﬂwgight per
a

r macoki netic principles well-known in the art
da1’0054] hi the nethods of the invention, the Nogo

[l d ..
035 R RN Sy N s AT B35 g opoosins

usédintthemegiods af theefiveation. MEmﬁl@Wo g@r@eptbfl Ithoﬂﬁ or an
m dbr.ai n, substantia nigra or striatum Cgnpositions
anigmahinding Sraggenbiherseb 6F asalybledNegnaeeiorrpdyrsptifper a fusion

prdté‘iﬁgl[ﬂ#g&ﬂco?gl%dﬁgt\?\g gtﬁ?dlng;eor? do S 1}1??&%%@ ggg rgre Rle ré)adglmonal

theaarpteagoagestts is adm ni stered. In sone enbodi nents of the

OB B st U5, 9.t Dk B gt pe
ant3Bo6k B %@Ele\éﬁ‘eﬂgﬁigetﬁﬁﬁuéj B1udiO5ALs SHRPLE ’35? Qﬁ ahkodsidlYifon of a

COﬁpOUﬂ s al so can be |ncorporated into th
Nago rrmptqruamagomste@r iplantesiomet h@dstmifedtmbawmwm didse dEar

cof i fteaft MG FEERL AP nRL e SR ChiBRes bl e Nogo
[0037¢ € e N GH Péexpidr e gﬁﬁls@ uk&tbinaRe Riefiods B fARYinRition may be
cofornul ated with and/ or coadm nistered with one or

dirggheingisad 1t Hag breie r\agsious jreplagfs dersdireebrsa) infuséon of compounds
ard I%W?lt An%r@ Q?'Q 1? i d%m/ %Hl?ep%)%r.l %:6%5(?%(1%# Hl?tgaII 196[tlents

or antagoni s

suﬁfmﬁ@,u@omlmﬁidlmglm db;ofdﬂa& I THege tnichidle @hromiic mﬁwﬁsmto the brain using
sol uti on of receptor antagoni st or inplantatjon
a PYMPs Stersact e g/dln}piqné% éengg%qré(mlte@ggaloqat@ters permanent intracranial

catfhetet f@hihRd- 4@l sagQ?&rﬁghm&d pRdEGESHId n}n&lﬁg 584 el gtet al.,

I nj ections. Nogo recept or tagoni sts use
supmn, Setarfenteh @ld,§‘1-hgh Abgvibynlodinte 2% Inteystitie]l biplect Foy Gliomas,” Int. J.

R i,nf. usid |Et og hlekgr ah%bgg:gbgk@qg%%nt S fagr ‘élge'n%%%nt 1257

Efaﬁ%%f Recurfent M1id8dt (Riovh29f" Th) ¢ R ICORIBAUBIKE Phos.
uman patients suffering from neur ol ogi cal disorders.

43ned %—&Zr(éPQR)eclmte@‘ ®bcpagas §51-6%0, iBellozaarns aby ‘Sterecfoptirginterstitial
Brachytherapy,” in Gildenberg et al., Textbook of Stereotactic and Functional

Neurosurgery, McGraw-Hill (1998); and Brem et al., “The Safety of Interstitial
Chemotherapy with BCNU-Loaded Polymer Followed by Radiation Therapy in the

Treatment of Newly Diagnosed Malignant Gliomas: Phase I Trial,” J. Neuro-Oncology
26:111-23 (1995).

[0058] The compositions may also comprise a Nogo receptor antagonist dispersed in a
biocompatible carrier material that functions as a suitable delivery or support system for

the compounds. Suitable examples of sustained release carriers include semipermeable
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a punp, stereotactically inplanted, tenporary

interstitial catheters, pernmanent intracrani al
w@atoseror2 i npl ants, and sugically inplanted  PCT/US2005/002535

bi odegr adabl e i npl ants. See, e.g., GII et al., supra;

Scharfen et al., "H gh Activity |odine-125

po &%ﬁrﬁ%ﬁg‘c}k}&%ﬁqg tﬁé'%lnﬁrbtf sh:ﬁ{ g%iscgéﬁih al E\Ié)fogltorﬁggg ?&ﬂg\?l%s

Ilr@ﬂantabi@elrmmmpsmafﬂusﬂamﬂaﬁt&efmﬂrtn%amlnémpolwabm@ﬁ &HtS. Patent

NG 3B P B2 L SO YR BB e B g eihyl-L-lutamate

(SRhdntst 28, Blopdlymers 5: 84266 ASIREY); %)@lfyg ﬁydrbkﬁ%thyl-methacrylate)
Br achyt herapy,” in G| denberg e Text book of

etigiacegnyeceiichangen st al, dnBiomady Materr Bes. 1 5:10F-@73§19§1)3 Langer,

R 2R R E oS-SR0l e AU RLBP S 36
[065%]i alnisomme Bidodfyentsof the niK)feﬁﬁ(BrHQJN o reb@%r)anagaﬁl@m ed
Mal i gnant G iomas: Phase | Trial," J. Neuro-Oncol og

ad%mitfa&dzfs aPRGObY qitsebafusTREN G TOTARTENTCRRY 04 fhecbtin. See,
O@Hf 4Se : ﬁ;{)}#&ﬂ Brdif GRRGON o Ea@gé’ﬁ‘ ﬁé d?hx?é%q{eﬁﬁ)‘émgﬂlc%ctor in

| oconpat i carrier mat e I al nctions
Pasluna;catxhaaaskeT Nualrgl\/f.ud U9 (2993); ehltérnatlxteheclmmupm arechyailable

UIt of s tained rel ease. carriers
e ey RRAPBEAY A TTBIo 3 ORI AP GBa S| S ETTEp fhsgfavention.
Fo‘i’ @ﬁﬁﬁﬂlea{t&ﬂegﬂa@@c & oﬁ&' sﬁﬁ&bf Qflhrﬁﬁ}alﬁ kvi@PIS LR ceptor
n’p ant abl e or m crocapsul ar sustai ned rel ease

antpgpnistesng the IRmkéleﬁdVIyn iBgdrded andis: ZDe(Z@moranwDuJovny)

b B AL Y Al el B0 it

toﬁb hy (€T )Sscad): 153@8‘511’{%612(0]{885f)c)mn1paque 350 mg 1od1ne/ml with 2 mm slice
2- hy oxyet hyl -net hacryl ate), ethylene vin [

thlﬁ‘éléftsﬁpén o aee-dimensional mulplspattreayrertplaméng (STP, Fischer,

Fr%l?gxg) eﬂ%Zn% 1?&%2’%{11{1}31?@%511 g%h{u]- gl%?; tg%geg? qgél%sgnetlc resonance

imi@i&g%&ﬁl)es ef¥ngy thelCB areEMRTvadetnmfdrsatién fd eldamaegat tomfirmation.
p or antagoni st is adginistered_to a

lO@éﬂl Ib(%sal Plereptache spsteom (PAVES Apreish ibpr Peratis @) srpdified

fopl‘isetvb‘l%l b @T séﬁﬁer @?éiheral BAdcictoR any, l\ﬂ'lvvﬁﬁé?], Ih\?gf’)'a@ well as the

I nfusi on of |1 ne-deri ve urotrop
BrbwotRobeirts- Wdid((ﬂﬂkw Nsteresatie systdda i Radiones) Bu@hnm MA) can be

03). Alternativ echni que are vai |.abl e a
usisERE e pirort, Dy i LEGO BTG oF GRap ol eamedgoifes fie of the
BRWCAEEb RS Parh 8arl Y Ach& %o tﬁé’}’)atﬁ%ﬁ@&mhm S&tiaﬁ @Ioée%ﬁbﬂlsccan be
pl acenent of a catheter or inplant with a

obfaéle@p'«ttérmmnn@gmlﬁ Wpughstha gtarges tlF@U@bmmnmlml gra@bﬁe 1ol Ipcalizer
fra%{]e %linlﬁg (F@ tﬁg egf. R‘Eo%y %’ z@{fltllea 26:?2 %%?Q%gfhzg%be run

ona VAX 11/780 computer (Digital Equipment Corporation, Maynard Mass.) using CT

coordinates of the graphite rod images to map between CT space and BRW space.
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t onography (CT) scan, injecting 120m of omi paque,
350 ng iodine/mM, wth 2 nmslice thickness can all ow
W boose7rensi onal mul ti pl anar treat ment pl annP@mUSHIFN02535
Fi scher, Freiburg, Germany). This equi pnent permts
pl anni ng on the basis of magnetic resonance i mgi ng
studi es, nerging the CT@@W? arget information for
clear target confirmtion Ogj{ The Leksel |
Exastpéy EoSalobledNappR eeptioDB3Ui3-Feuedyicedtqtational belbwedat aird increased
stridGi)dopmeideil etld after 6@y dbk VdopafemeUsicman ireth  aener al
El ectric Conpany, M I waukee, W) as well as the

[00431] OVWIa I8 peddus -1V Ik rdtBRD-F008Y, €BhAes R el Yo tRMnaesthetized using
(Radi onics, Burlington, MA) can be used for this

Isofblmrﬁ@élé p 3Pﬁ@|§1 a ﬁﬁﬁrept?émn%arﬁﬁ nﬁhfbwrslﬁa.l sitepveayipediith betadine
ond BP0k LAY o B PRGBSkl LA A st

holeCws m@d@httm: siedl aai)va tHehjebtied iRl @dethMapmtne HCI (6-
tissue) region wth a graphite rod |ocalizer frane

OHRAitp2 il {selinefe. Zb’aworham) éterwazmﬂﬂml@ﬁlsqielaw rﬂ@fale&esmmatum at co-

oraBoFRPR0 B GRe: Earper b BTG > wduE VRieflogne

surfhice $TARE MRt @R QOHDE wak aRlidi®vers rﬂlﬂﬁng-‘fat‘é%f mjafpul/mm using a
bet ween CT space and BRW space. EXAMPLES Exanpl e

Symmﬁ Rime attished RebeolysthylSleQwbiog ecu@. 22 gaugstsinindgsa Isteei cannula.

T i IR .
withBRaag s whaWA 8 Wiz elin iAARi 20 Ansula,Chakd fhﬂex%ﬁh@ Kyas \¥edneimplanted

anaest heti zed using i sofl urane and pl ac
throygla thesemgiberrhokhend Trxrd f@mh@ﬁ@buusmgtsaép%@ewTé@d:amulh was

ol 615808, 8, SPLBL B0 AP G PRRRS

sNgReRi))Fa (a ﬂuemﬁ Iplsdtbma:bmpﬁsiﬂgemilm edts D63 50 b€ rarddo gOredgptor-1 and

a retlic Bigare] et @@fla%HS&F%Apﬁlﬂ@?l)ea wfuShae eel a2
contifoy g@@e%ed%?a%tg bfq@tﬁ%ﬂ@%or% ga sLFhED cﬁ éﬁﬁ]\é\/as implanted

ater to the mdl mnventr
intoghe fubceatandoushpacslat e scitfe o HthOHBYk. VEis mmﬁmaesitsawar clésed using
natarte of n using a syring
autoe';ll?%@rﬁer&t 3418979 5% ﬁ@@{rﬁcyﬁsﬁ% PRt gecqvery” graﬁb@lesthema
ai S I f
(0064121 S G551 £ 0.8 8hd BELAN dher BOMDA MM gIh el erfed T
amphkeming ﬂhdg/ﬂtwnp)sdnd\mganom bahaetr heairediontusi bmour period.

“RofBnal b piar T ey eRarar PRt n e et atera] damage to

the ﬁ}gﬂféfrgitéﬂ%o anh R PRy 18 sl i #6188 ebf4ntne adsoRist B¢h as
zet osrm iC plﬁl’p (rmodel 2004 con?al ni né% PBS or 50
apoypdyphine or a dopamine releasing agent such as amphetamirie. The animal repeatedly

turns in circles away from the side of the brain experiencing greater striatal dopamine
receptor stimulation. The magnitude of the rotational response, i- e., the number of
rotations performed, is directly proportional to the degree of dam age to the nigrostriatal
dopamine pathway. See, e.g., Fuxe et al., “Antiparkinsonian drugs and dopaminergic
neostriatial mechanisms: studies in rats with unilateral 6-hydroxydopamine-induced
degeneration of the nigro-neostriatal DA Pathway and quantitativ-e recording of rotational

behaviour,” Pharmacol. Ther. [B] 2:41-47 (1976). At least 24 h after the last rotation, test
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SNgR(310) Fc (a fusion protein conprising amno acids
26-310 of rat Nogo receptor-1 and a rat Fc fragnent;

wae@shner nat i onal Patent Application PCT/ USO3PRBOS2b)5/002535
that continuously released at a rate of 0.25 m/h for
28 days. The osnotic punp was inplanted into the

ratSHEC AR Dy AL R pBYxihtich. SBiaitsfwdE rdpidly R@tbveddnd cut in the

Incision sité was closed using autoclips and rats
corpna@meu ah thee oateridl border ¢frtb@| pRitoehism- iSirigta m%ﬂ%;semeénbﬂaterally

st hesia. [.006
frog! EE R bt n S he BRIEAn prafdn AYed R CAUI ML |
meASr&dent Dy H}P]JEC/TBQI ar heqm%’cenbe paion fof ﬁﬁaﬁanme;dasomerﬁoﬂ fixed in 4%
hourﬁ;erl od. "Rotational behavior" is the behavior
PFAxhT $8 hand fiaesiererd Q0¥ ruchpseHoLHY PRIpESCHP B%%%OS%“% for

su%ka%'ﬁg?l%é g&ggé%ggﬁ&ﬁﬁseqﬁn%)ﬁst&hﬁﬂm@ stered a

as apornorpnine or a dopam ne
[0063] e ds¢angemgeit sSgR(3 1 ﬁ)i:calf@hﬁxtaaﬂy mecredfhé dapamimergic neuronal

sumsPia (B URSTHE P G Bl S Fierfe gt R iigppl fenavior
in I%tsf)(méle & %ﬁﬂhetéﬁﬁe %ﬁ&[@ntgl‘:‘ dferQdtridthes- mIIQAHéM@{mg €50Q898).

nber of rotations performed, is directly
Dopampmrlbva}mwleretsagmﬁwndegmcafeascd irdderdepeoncd stripgum of SNgR(3 10) Fe

oSR5SRt v

noﬂﬁ@%ﬁ&érﬁiy‘ MerBGRANNSRE1 Ot eiagferitN Thadesdand §lh)w that treatment
uni'l ateral 6-hydrox;ydopam ne-iiiduced degeneration of
withtibe Mogp seaspios Entagerst SHEREAE N wisyinersesed gah syivara grel tmproved

recor.di rmacol . Ther.
redogfio 30 4y ine el B ORR ip MR iR TREC) -

rotation, testrats were sacrificed by CO2

asphyX| ati on Br ai nsbvvere rapl dI y[[ermved nd

nubimige piterst- W&mﬁé&%uaterally fromthe
anterior portion of the brain and frozen on dry ic
[096H  deleohtraat Nozmaersnios rapekopymige, iyterozygeie and wild-type

e Y L s
respeMRRIPa6 pleed Ui bereotaxaskahe.oThagirbionl sehetsanipedwith betadine

a tyrosine hydroxyl ase i muynohi t h
ang ooyl el hEvTALOR SsagR] PolvgFEe q:&%%@g%ﬁqe a. A Small burr

ncrea
it e T S e —
OFIDQ@% P NA|(saiBYB LY O Eschibale) SRV idNlydnfused ﬂlm the left stnatum at co-

chal'l enge after striatal 6-COHDA | esioning gure
ormpfasma?erm?e&ete@l@e?r@ns lajerat focthe ariglinen Peas anm ﬁre@trpé to the

su @,?prgf:{g% ]?Lﬁ{ c@]’ﬁ%@% &?agaqfé\seggovec tnglgm%rrt]gg é ?g? 5 Hl/rr]mn using a
sybifle pithp Gltachd MATUWHIY¥EyRene tubing to a 29 gauge stainless steel cannula.
After infusion of the 6-OHDA, the cannula was left in place for an additional 2 min then

withdrawn slowly. The incision was closed using wound clips and mice were placed on a
warming pad until recovery from anesthesia. Twenty-eight days after 6-OHDA infusion
mice were injected with apomorphine and rotational behavior recorded over a 30 min
period. At least 24 h after measurement of rotational behavior mice were euthanized by

CO, asphyxiation. Brains were rapidly removed and cut in the coronal plane at the
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not significantly altered after sNgR(310) Fc treat nent.

These data show that treatnent with the Nogo receptor
wa@nioagorrst sNgR(3 10 - Fci ncreased cel | survi veCT/a81005/002535

i nproved recovery in dopam nergi c pathways in the

brain after injury. Exanple 2: Reduced rotationa
poQ@xji’&\’Ho?dier'o'? tﬁeeoﬁﬂfé%?asfno TRE BIRERR PoRidt G theB@m Wik MNfersion

m ce after 6-OHDA | esioning; of the striatum
ﬁxpcﬂ)ﬁﬁ%{ B ford8 If ewdetraasfiogd to 3% penoskion ckoptotertioa until

het | d e litterpates e
cry P R DL GG Miech e R Srreneia b M
[00@4 K O he RuunitR s BEGir Vv EgYdopaiehoplia aetohdlinahs bedseatiaxigea was

frame. The surgical site was w ped with betadine and

sigaiftconidy seeater in Nogo eaeepiotknaskodianige compatea ¢ Bichetpaerygote and
X
oA A SRR 8 St RERoh i 10)
Ro‘fati@)ddl{)‘t&hﬂ?@pﬁiﬂeﬁ;ﬁmb@to a(rﬁﬁlcﬂﬂﬁ?é chdgleﬂgdﬂvas( ﬁ gxhl'ﬁmﬂt@' lo®® in NgR
ascorpate) stereotaxica nfused Into t
nugmlp%\wﬁwgﬁ T iooheisraryasieandamigiyne Titemaiesonsrols (ﬁfﬁm 2A). These

h g
o3 Sy TR b i
pathiwayain the bedie afiér i0jusy il rideriacksngiygRl.syri nge punp

attached wth polyethylene tubing to a 29 gauge
stai nl ess steel cannula. After infusion of the 6-OHDA,

[0068F CARY gﬁ t}Y@t%rég%Hg 1hOerRioﬁQﬁs h&n cﬁ:@cr?&@'lﬁ 's&ﬁé‘klet&l Bl Ryay of
then wi t hdrawn sl ow The incision was cl osed usi 31
1y

illwsution Ghd perapieiforipoeposes ef Qi eﬁu@dvr@alWangnlwgﬂb@ﬁea
apﬁ?fqt?ltfl } 60%'\/ rﬁydﬁf ! onl]g r}ﬁ] { h%\l\}éﬂght V\thxg g Rf‘@ﬁ's invention that

cerif FRARE BRd Aiddificatiahd @anbe Bﬁb@tﬁeﬁﬁo e otitiRgave from 8@ spirit
mn period. At |east 24 h after neasurenent of

or pespatof Hrraarppededvilamsni ce wer e eut hani zed by CO
asphyxi ation. Brains were rapidly renoved and cut in
the coronal plane at theposterior border of the optic
chiasm The posterior portion of the brain was
imersion fixed in 4% PFA for 48 h and transferred to
30% sucrose for cryoprotection until cryosectioning
for substantia nigra tyrosine hydroxyl ase
i mmunohi st ochem stry. [0065] The nunber of surviving
dopam nergi c neurons in the substantia nigra was
significantly greater in Nogo receptor knockout m ce
conpared to their heterozygote and w |l d-type
littermate controls 4 weeks after unilateral 60HDA
injection (Figure I'A). Rotational behavior in response
t o aponor phi ne chal |l enge was significantly [ower in
NgR null m ce conpared to heterozygote and w | dtype
littermate controls (Figure 2A). These
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data show i ncreased neuronal survival and inproved
recovery of function in dopam nergic pathways in the

whe@s7aiter injury in mce |acking NgR . [ 00BGi/US2005/002535
Al t hough the foregoing invention has been described in

sonme detail by way of illustration and exanple for
WP . clarity of understanding, it wll be
rggs “?iﬁgl%gg{)arent to those of ordinary skill in the art

in Liagh f.the t.eachi ngs,.of this. invention that .
L cor fannhef husSolRs FrRsirionet Sevaks BeaRie's herenyina
matinid) Aikp 1813 drist sTPBMT @Bhthider @6 n&GORA d@%erfepﬁion,
appended clainms. Wat is clained is? 1. A nmethod of
CorppIEHRE pdgInIstyBde the BAMBIRL 8 thovapeaticadly efpptivd amaewit of an NgR1
antg%(ggsqns in a manmmal displ ayi ng signs or synptons of

-~

m ner gi ¢ neuronal degeneration, conprising

adm nistering to the manmal a therapeutically

effectiv unt of an NgRl _antagonist. 2. The nethod
2. i Shemifiod ChBirai PRGN Bl SGRESRSE 5 Administered directly info

the@eRkA et @uesh s ectly into the central nervous system
e3. The net h%)]lyo]S CI# claim 2, wherein the NgR antagoni st

is admnistered directly into the substantia nigra or

thestriatum. 4. The. net hod claim?2, . wherein the )
3. Nord R feRist B stim 2 Suein e 2Ry as5aanbichs ARy we e ety into
the GHbRAHT: igth U tRStriRumINe met hod of claim 1, wherein

the NgR antagoni st conprises a soluble formof a

mammal i an NgRI . 6. The nethod of claimb5, wherein the

I f. i : '
¢ ot R St SRR RGNt BB R 1
injdctioh eNclaoms éifugibhve am no acid substitutions; and (b)

| acks (i) a functional transnmenbrane domain, and (ii)
a functional signal peptide. 7. The nethod of claimb5,

wh ' L. ybl | i R :
5 Wt Bk R oLt oo o LA, Mo Bl oo

mamN@alidd NgRtlh up to ten conservative anino acid
substitutions; and (b) lacks (i) a functional
transmenbrane domain, and (ii) a functional signal

6. PepPthéfethod of claim 5, wherein the soluble form of a mammalian NgR1: (a)
comprises amino acids 26 to 310 of human NgR1 (SEQ ID NO: 3) with up to ten
conservative amino acid substitutions; and (b) lacks (i) a functional transmembrane

domain, and (ii) a functional signal peptide.

7. The method of claim 5, wherein the soluble form of a mammalian NgR1: (a)
comprises amino acids 26 to 344 of human NgR1 (SEQ ID NO: 4) with up to ten
conservative amino acid substitutions; and (b) lacks (i) a functional transmembrane

domain, and (ii) a functional signal peptide.

8. The method of claim 5, wherein the soluble form of a mammalian NgR1: (a)
comprises amino acids 27 to 310 of rat NgR1 (SEQ ID NO: 5) with up to ten conservative
amino acid substitutions; and (b) lacks (i) a functional transmembrane domain, and (ii) a

functional signal peptide.
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8. The nethod of claim5, wherein the sol uble form of
a manmal ian NgRl : (a) conprises amno acids 27 to 310
wokosar4MgR (SEQ ID NO 5) with up to ten cOnBET/VS100Y@02535
am no acid substitutions; and (b) lacks (i) a
functional transnmenbrane domain, and (ii) a functiona
signal peptide.9. The nethod ofclaim5, wherein the
sol ubl e form of amammal i anNgRl : (&) conprises arm no
9. aci The Akthod d4daing 5, witerdig e soBER folnNPa nfamMhlidh NER10(a)
ten conservative am no acid substitutions; and (b?R

comppses Ao aCidg et 0L ret NgRh e B NQidnayifh umieder penservative
o e bibeBRtoR: (58 furk®: ol Tha i
e i 30 (R &t ton IR B o fial, Tha i
funtuendheignelgrgptiidses a fusi on noiety. 11. The net hod of
claim 10, wherein the fusion noiety is an
i mrunogl obul in noiety. 12. The nethod of claim 11,
10.WheTRé thettRl JdFRBHACY halekdid the RBuBLeYol 0D nfein: ARk &l
The nmet hod of cl aiogran 1, \ﬁher%i rlll thg Ng(])RP antrggl%a%%%Rﬂ%ﬂher
corgpypgge pdeommoigty.i body or anti gen-bi ndi ng fragnent
thereof that binds to a manmalian NgR . 14. The net hod
of claim13, wherein the antibody is selected fromthe
11.gr oTpe fietipidsifichgmafD, ¥ hpelryat @iddn @BletPREM imunoglobulin moiety.
nmonocl onal anti body, a Fab fragnent, a Fab' fragnent,
a F(ab') 2 fragnment, an Fv fragnent, an Fd fragnent, a
12.di & i-ngl ' ' 1.k5.  The nethod of
o L R A N R
fragnment thereof binds to an pol ypepti de bound by a

nmongacl ongl antj body produced by a hybri doma sel ect ed
1.7 oiie methgd s LaBris rereiyihe NeRigrmasiontst poupesizes n antibody or
PR BRI 5 b - cessi on No.
iR ! Belg&%r?gﬁﬁ%bﬁﬁééc?@é@g%&ggm 4586), HB
5B10 (ATCC(r) accession No. PTA-4588) and HB 2F7

AT, i on.No, PTA: 4585). 16. The method of
14.§] af%%ﬁh%%gﬁéﬁlﬁqéawhﬂw & ity driastia Moy lh aUR e
conbl¥tiah6f + o 17EbAalbbb @R ABronbélondiNGitiBBL] %S#aﬁffragﬁh{]“a]f@b’

wherei n the pol ypepti'de conprises an ‘am no a
fragheqitienid@b e fragment, a1 Brfepmenjr aupd Gegwest & digbody, and a single-
Chaﬁ@@ﬁgog%LEq_DLSDNAQ_R (SEQ D NO 7); LDLSDNAQLR (SEQ

' 8); LDLSDDAELR (SEQ ID NGO 9); LDLASDNAQLR ( SEQ

ID NGO 10); LDLASDDAELR (SEQ ID NO 11);

15. The method of claim 13, wherein 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® 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).

16. The method of claim 15, wherein said monoclonal antibody is produced by the HB
7E11 hybridoma.

17. The method of claim 16, wherein the polypeptide comprises an amino acid
sequence selected from the group consisting of: AAAFGLTLLEQLDLSDNAQLR (SEQ
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LDALSDNAQLR (SEQ I D NO 12); LDALSDDAELR (SEQ I D NO
13): LDLSSDNAQLR (SEQ ID NO 14); LDLSSDEAELR (SEQ I D
WOD05A5972 DNAQLRVWDPTT (SEQ I D NO 16): DNAQLRPCBERQDEN02535
NO 17): ADLSDNAQLRWDPTT (SEQ ID NO. 18);
LALSDNAQLRWDPTT (SEQ I D NO 19): LDLSDNAALRWDPTT

1D NEF GURESRVBIR [P ARGH B SOl SHmaief ™

LDEASDNASI RWBBQEID D¢ dpmumm@mm@mw 1ap am no

aci d sequence selected fromth rout)S consi st n of :

LDARAENAQLRBEQIDNAO: £2); SEDL3P E_Qj.l’o‘ﬁl@\cyé ( SEQ

LD#%S%@A@%% SRR EPR PR P lang AR (50

YPINOT (821 1) NG SORARUAU SEQHIDINO 1)
L DL SSDNA! . LDLSSDEAELR (/ P
ADLépNztm&/ HTERQEONG Ty LAESD @3@ 3QE> NO:

AR PR g Se

NO( 3EQahdLROSTRA QLANNIDNAQSRYDPINO( SBQ | D NO 21); and
LDLSDNAQLAWDPTT (SEQ ID NO 22). 19. The nethod of
claim1, wherein the therapeutically effective anount

18.1's Tﬁ@ﬁ%@m@ Qtcmph ke \;/ﬁ’er%i(ﬁ tABHH eﬁf@ie cORgstTBE HOABD acid

claim19, wherein the therapeufically effective anpunt

seqiencerselertod Gommtyé lggoupceconsigtimayd k AAAF GLiH & Bt DloBDYAQLR (SEQ

1o RS s BRI 10 B O R KB Xk SRR TP

LDLASHIASLR (SEeghlquwm 0R TLQIIQA$1]BDEAQILER (SEpEPAIRLLIYN S
associ at ed se or disorder selected from

LDASIYNHRPRAGHES) 1Y Ny 13} IRAKSIRADAHELR Eﬁ%@ggél n}ﬁ’D’t iple
LDEXSPAAGLREEY DD 14 PRLIInIBIEREEBOBNG: 1),
DNHQD]RVN’@B‘IGIW(S@QSEHM VH6D; TDNAQILE@EQ ﬁD N@altyy es, Levvy
A ASTRINGe fu @@Qﬁ@ﬁée@gﬁﬁﬁﬁﬁ%ﬁm’%@ﬁﬁ (SEQ ID NO:

19)t § Lb% BN&KERWI?J]?F? gsE@ DAGNEHEDL SDN AGERS WHITT (SEQ ID

nsoni sm di'sease,
NO 21); and LDLSDNAQLAVVDPTT (SEQ ID NO: 22).

19.  The method of claim 1, wherein the therapeutically effective amount is fromm 0.001

mg/kg to 10 mg/kg.

20.  The method of claim 19, wherein the therapeutically effective amount is from 0.01

mg/kg to 1.0 mg/kg.

21.  The method of claim 20, wherein the therapeutically effective amount is from 0.05
mg/kg to 0.5 mg/kg.
22. A method of claim 1, wherein the dopaminergic neuronal degeneration is

associated with a disease or disorder selected from the group consisting of Parkinson’s

disease, multiple system atrophy, striatonigral degeneration, olivopontocerebellar atrophy,
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Hal | er vor den- Spat z di sease, Chedi ak- Hagashi di sease,
SCA- 3 spi nocerebel l ar ataxia, Xl inked
waelyasonioaz par ki nsoni sm (DYT3), Huntington's di BEEES2005/002535
(West phal variant), prion disease, vascul ar
par ki nsoni sm cerebral pal sy, repeated head traung,

stencephal itic. parkinsenismand neuros ilis.+ 23 . A
SR BN Pl ok HoLioR ee withpeBRERR RS 1y véty
derdéhtiaNbrdbR5i0E siiRaiutfealBlER coRichipdsapeatiglioaic degeneration,

effective anount of an NgR antagonist. | ) )
frontotemporal dementia, Alzheimer’s disease with parkinsonism, Wilson disease,
Hallervorden-Spatz disease, Chediak-Hagashi disease, SCA-3 spinocerebellar ataxia, X-
linked dystonia-parkinsonism (DY T3), Huntington’s disease (Westphal variant), prion
disease, vascular parkinsonism, cerebral palsy, repeated head trauma, postencephalitic

parkinsonism and neurosyphilis.

23. A method of treating Parkinson’s disease, comprising administering to the

mammal a therapeutically effective amount of an NgR1 antagonist.
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