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I\/ETHCDS BASED THEREON This application claims priority to Uni tggdvﬁ él

provi sional application no. 60/107, 4 enber 6, 1998 ichis

i ncorporated by reference herein in QM‘MNWIM@ . I NTRODUCTI ON 10 The
present invention relates to the gen in particular to Nogo, its
encoded protWPA/PR¥ducts, as well as deri®f&ff'ves and anal ogSCTHEPESHC
Production of Nogo proteins, derivatives, and antibodies is al so provided.
The invention furtthCBEmsEANMRemNSEQUMS oPOomEl net hods of

di agnosi s and therapy 15 *ﬁib@iil n the central-
nervous system i

injury is al nost absent and structural pl ast|C|ty islimted. Gowh
i nhi bitors associated with CNS rryelln are likely to play an inportant role.

. This is evidenc n tralizes a
pot ent Meurite SngV\%%I? %g‘t {0(9 %\é%@%bwsm élalpéggkmpgﬁou ng

| eng- di st aﬁﬁ/éomt-éﬁtailedl‘ég@néneaﬁ,l kﬂQSawhicetshampwgtedbmwn@atdleyelphtass icity
fall ow ng g Et? cord or brain lesions in adult rats. A nunber of in vitro
and in vi vo observations have reveal ed a new aspect of neurite growh
regul ation which is the presence of repul sive and inhibitory signals and
factors (Keynes and Cook, 1995, QuriNTRODDUCTRM{OSCI. S 75 82). Most of

t hese signals sgened to 2$ be proteins r.oteins rst.

br eakt hr’%ugh toﬁ?ﬂ@sq%wf?tfq[ﬂg{afeéﬁog?gm% ﬁetagfisnﬁﬁs‘c‘t Plreto fiftati on and
chNA c: oni lgcodf:d procdin pﬂodbdtalanmﬁra's dexilvativesdnkd analogs meﬂebaﬂ&edmdwdu@if]ljtggo

nol ecul e, or.i 0

epul oi ve Suieithdetiaue RELERRG SRR fh hedRudRPE Rut B8 dRar ed as
Ephri ns. Thieyapauiec ¢qngmmﬂisnsfmdm¢th0ﬁpifdlmem ard thgmapwi ne ki nase famly. 30
Ephirin-AS and Ephrin-A2 are expressed as gradients in the optic tectum of
the chick enbryo, and their ectopic exgresslon or del etion causes gui dance
errors df i ngrowi ng retindl BAGKRGROUND QRITHL ENMENTION the Ephrin famly

has 15 to 20 mm&%entﬁﬁﬁéhwsts@stém(‘(@m') SXnh@hét \QMQ&H&:Q r@ﬁ%%x%ﬁéh Bflaxofls and
out si de of t{he nervous system The 61Ectl ons . of hese nol ecul es

renmain to B erdwanwé nosg BOsENY 35 UG plaghcity it ’d‘EHE‘E @i?é‘sh\‘/ﬂ%‘l‘lﬁwr%an repul se
grow ng axeagsciafed with GNP hBsEE Breilikelyn® plie\ealimporight RAE.VTES isSetsdendedlea t he

Net Net

001 31235 perPbResi 3D AR N LBt s B8 e i Brorig el B ons i »
early spponalyebnprbdgin,thécebyi promGling lopgaiigamue bkalabrygenurativon ahdenhaneihgt ur ned out
Lo have T CBhalRoR/ IEELA hifonil it bR Bl cBEHE AGuAFRENTI ng on the

type of recep sent neur ona
( Tessi er Lavi gneAeltU“ahef of ingge a@cme*n@@bmatmzha\@ayveakdmrr@w aspeqtpf neurigdot ent

gle_urlo Ej gng:O vttg kéﬁ&lﬁbﬁ%ﬁchﬁ@&}g\ﬁn&s\ém?ﬁ? ugsfi@éian\rtlﬁétrn]]hb stgndiNand factors

Ig I S I

Cel | Biol. %ﬂw a%é?% E"ﬁfaPatn Rt %ﬁz Mastw?%sws%ﬁteamem ght
menbr alnqsp lbebfﬁjtéini dhfkopwitditis. aA ﬁm:bt&kthm@(tmﬁs gi%ﬂmtﬁfanoxt of ttxalfz)ctdt@wah was
recent Y P 1 T1 rel.at eC t r.e

vent i on” W puighuding B dloRing 5t B 5P b e Breih ete celfinR iR

Schwab, | 9&&1ec’ale, Oetltpth-blnowJ@BedsahaphaﬁBSAU S. Patent Nos 5, 684, 133
5,250, 414 _PCT R%L&%b@o%lﬁﬁbggﬁaﬁce cues recently purified and cloned is now

designated as Ephrins. They are ligands for the Eph receptor tyrosine kinase family.

30 Ephrin-AS and Ephrin-A2 are expressed as gradients in the optic tectum of the chick
) embryo, and their ectopic expression or deletion causes guidance errors of ingrowing retinal
. axons. Like the Semaphorins, the Ephrin family has 15 to 20 members, each with a
complex and dynamic expression in and outside of the nervous system. The functions of
most of these molecules remain to be analyzed.
35 A third group of guidance cues which can repulse growing axons and is expressed in

the developing nervous system are the Netrins. Netrin has been purified as a floor plate
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Myel i n-associ ated neurite growth inhibitors play a crucial role in
preventing regeneration of |esioned CNS axons. Wen oli godendré)@s%%o}
devel opnent and nyelin formation is blocked in chicken or rat .
regeneration pernissive period follow ng CNS 15 | esions is prolonged.
| ndeed, nyel\}lgogﬂ%gatl on coincides in time with the end of b@yseoréiéo
devel opnent a per| od where the CNS shows high structural plasticity and a
hi gh potenti al r. regeneratjon. Nl-250 and, NI-35 are Ik e maj or
conponent s o‘?e”t"ﬁ chamaaftractagt EF%EP@&FS@‘}"g S Ihesriyispingl o, ‘is ﬁw%gcé$3§§ in
vivo appl i Caél’t}@ﬂngIncld\l-Nethﬁ-IStﬁllnldibutCtﬁlhdvd :epm@lnedffwhﬂot cetthii &ip8s wrueafbns :
i nduced rege Jél on ﬁptcor cos‘g)l nal s .over d| S ances | owed
t

mot or and be s o1y HAITCFBELVEPSP 85 PR VUW lngrpg/ fapet 6 fSe
| oconot i on. Kivigreas aleX906, Sviamce2th1123e33)pt i ¢ nerve and the cholinergic

sept o- hi ppocanpal . i Vi . he
L NPl r ei:g ni zgg aPn? ?égn y“r&i%l‘%g}‘ %gg@g@%}ﬁgf\ﬁmtoﬂ%égqh%%gm%ggg)‘%ﬁlt@(Nst
343: 269- 272; oligodendeerytas aafl myelin9ss reparted by Gagna gl Snhiwabp (1988, LiileiBiohed
fiber syst e”PO@i”%‘P l"2§§j30/09na§c9 chiginRALs %ﬁlgﬂﬁblegﬂame@ﬁ%éﬁ@raﬂé Q‘Melih (NI-

i nhibitors Recent exper.i rren{ ve concl usively shown t

b .
fol l owing a ziﬂ é’é‘f‘la\ﬁwaélérr‘iqnﬁ’(%ﬁitrm 3 r”é&"ct Vhich Bigs {eﬁﬁtEYrﬁtﬂtﬂeén‘iﬂﬂ W‘P?’h Bct
fibers spr OUi‘elaQ&irtQ%& duBRcidfdhé presdnbinkBiRionPhmibis bﬁﬂfdiayaﬁélnaﬁﬁh'hﬂﬁfm@r]ﬂ 1

behavi o alb r GiBaRap SenyHEA NS hﬁeﬂﬁ%ﬁén?vﬁ?ﬁ‘i?ﬁiﬂ@g&%ﬁw? s

(Z' Graggen 3§280.48; PCTIOHcatibn Wﬂemmp.?;)nce 18(12):4744-4757). Isplation of

t he gene that en s the.neuri nhlbltor rovi.des

Tt ol e oppor tur P REEaearAGE ke R ol VPR B Pl

regener at i onregegrationtof mtonedﬂN(Sfaxvm i When degmdgh@gly@adcvcﬂosmedm@ myehial udi ng
CNS t umor . Q'O%Bﬁo%[]ls 9& flRIRALS 6! @E F%,gf?e ki GbhisBok P%&f&ﬂﬁaw@hﬁts an

adm ssion that suc erence i's aval or a e 5resen

i nventionls- lzsuonﬂswag}orw%h\»be@@milzmw cR09gsan sigeavitsimonkef e THE

| NVENTI ON Th@evrar ?ﬁl@ﬂﬁal %énbawemrlé Nt BiSwk m%\ts%@@;au Eﬂstﬁﬂ?%ﬂ ‘ﬁ%glpﬂot&@lgp
genes (human and bovi ne Nogo and Nogo honol ogs of her species), and

amno acid s@(ﬁﬂf'éﬁﬁeé UYPF their encoded proteins, as well as derivati ves
(e.g., fragments)NRDSH amaﬂpgsafemeémé be Nd}ﬂrebmp@%d%fm&ﬁ%l'dinza%bécﬁatéd) or

“opeei 1o enpbEM LD T RaB osas df i EoRIRAOR g RLPu Rt adith.
The i nvenp onatsablsich ingllieddarsgdneratiomef drotcospinaldans dyer I@gghsnmewtmtﬁilowed er act
w th Nogo. g?’h 'al?dlgehqsi%? ﬁ.ercRXda(ijFxﬂ @%Eﬂ)@cﬂp‘g g@gtrcéam/ t%%éo%tlo'lpd %ﬂ’hi[ %' ed by

the nethod o I nven and intera neur al
growt h r egul enpsHyens op dagrpticngerciand tschekinessis serte-hippecamnsl RBwWayalse vat i ves

and anal ogs @Jmédaﬁatbwﬁmz [e)s ré’l’E\'aﬁ@e & tBe mnq&édanfzba yntigeﬁlmezsxvscﬁ(smﬁérﬁe)ﬁdar e

capabl e of di sp ayl one or. nore known functl Qn cti soci at ed
with a nat ur 8FWrRbe EEYy NatE Mot /st r%m%}ae)éaﬁ-b l@‘“rﬁ\éﬂérﬁgfﬁ hi bitory

rl ggl 0? betbsveen a”}]ﬂl@snaﬁé(ﬂﬁbe%}?sténﬁst aldedane t@&emeutdﬂﬂ%ﬁdd (ﬂﬁwulﬁﬂé%ﬁ’oh\f/tgmtl ona:c
aCltli vitll es nc u are no ro L NNI on O
rourel vl | ot ok ol R menE b sy Py v BRCR O 2 ekl
exhi bi ting nemptaspinattrapt teston (pgrivideluniy)f tdcofibers sprawdttacrobe themmidlinnipehe f or
t t |
'tﬂee;glcl : f; %ﬂéﬁ;ﬂ Q@Lﬁélgrbr%%s%}%tgté& é‘s@#‘h%ﬁﬂat?[a?&@é&guonggﬁt :%%éc%hﬁ(m%%&' S
anti body, i mmg@ﬁub@mvyomeewemoftmw%m mpvgments igdhepraseacant b (4 Grasigem

binds to Iélgg@talTlpgg%eJ%@elﬁggdcg&djgﬁz)hﬁumgﬂ)he potential to induce neurite
out growt h“or prevenf dorsal root wt h cone col | apse by inhibiting

the function of mbg@tlmaﬁ&thﬁgﬁ&%ﬁ&wqeﬁ g\j‘ﬁ’éﬁ’f‘@ gé?w@é?h%&w&maﬂ)%%, Wit h
the ability hmugfmb;kyohuﬁmug fdr de RS OO uctsTiR il ﬁtv@dmrrmanrefgarﬁdrmfn ang@hmtes to
fragnents (and i vati.ves aB’? an?lo S therﬁgfn]&#%? ng)cﬁ) whi ch conpri se one
or more domalf ﬁ%‘m&'f‘“gvﬂﬂﬁ‘éf‘ﬁf‘ egical distidetssing Mm% proline 25 rich
anmno term nus (eCgationadf aatfercmcahércinatbive simlbitbt bt cais@ued s ddjnissidnethitisgeh y
conserved tretches of 35 and 36

. : &g Feng%(ﬁ‘? 1?%%}13?!%%3 ?r V\%thyﬁefeﬁp 1?1%& on.

am no aci SO in e car oxytermnus (e.g., at
am no acids 988 to 1023, and at 1090 to 1 125 of SEQ ID NO: 2).
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Anti bodies to the various Nogo, and Nogo derivatives and anal ogs, are
additionally 30 provided. In particular, by way of exanple) tv%)Ma tz(lmgodl es
have been derived, the first anti body, termed AS 472, was derived’ Gsi ng as

i munogen a synthetic peptide corresponding to am no acids 6 of SEQ
| D NO: 2, anaqug é’écond antibody, termed AS Bruna, was genera %9 ag'glonst
the car boxy term nus, am no acids 7@ to 1163 of SEOQO I D NO: 2, of Nogo. 35
Met hods of productlon of t he3N&HA T NTIQN and anal ogs, e.g.,

by reconbi nant nMeaR%gy esaﬁtqn@slnﬁsn mm@ t@qmcleot’i’ue se?xel}(@ééo?%} &Qh@ﬁ&{ﬂét and
PCTI US99I1 26160, The p resS/ E%mgn | so re thera eut|

tio
di agnosti c RovHKd¥eggead IPS%%P ‘Hg%réﬂe%"ﬁ N8 ammooa(cg} ??9 ‘P\fdg?‘él c

acids. Ther adﬁebﬁddfbr%lelﬂ@%l méﬂ a@ﬂexﬁ%ves (erpv, dhigineiits) iimldmdﬁ;g?ﬂfere%fel\mﬂhc latid t ?‘d
ta Nogo prot anal o tives n rarrets reo
ot bodi o5 TRbPaEANe iR TearBTerihieey B S Bk R el P diieh S Ao HhatiBgs or
derivatives; Inamdedxﬁganb¢dmmzmn&s Nogo [Hogjeinand ras,dogine muhhmampmtmmis The
present inventio l. and
conposi tions bas ”1"&1%1 %SA pretl%?sn&s)Qgﬁﬂﬂﬁflu%qlg?n??ggg gs a%&dhﬁ {gﬁtﬁlgggﬁ

anti bodi es. Nége.invention provides for treatnment of CNS and neural derived

tunors by adm ni %cfg"o i§'8 &Q@W@Qﬁbﬂﬂébrd@é:ﬁ%ﬁn&p%nﬁﬁ&d ¥ fh¥ mleBnddl of thIOJ0
proteins and functi onal éﬁ ve anal 0 deri vatl ves i n¢ludi ng

f r agment s1Q HeY&en, th%rchoéx icgdgs@ad e:meraerﬁ wgt tnﬁ'éfa’l\ﬁf@\’!“b'ie&' BIORSPIOEHR 0gs) or

derivatives, agonmtlﬁvesaﬁorms@)elatérm ngweleﬁvme@drﬂcanarogybﬁ% 1rfv@ﬂt16rh$ﬁi:lﬁ7'e nt
of di seases dlsorde

e whi ch e result e.of the
nervous systaéﬁfu“gﬁ%q? léjlagtévéségnt% §r8rca%arbe‘lfr' i?ﬁ(ﬁéé’qcr‘?ém?ﬂ"e g?tép"ﬁlot
limted to, at:ﬁﬂilhl’eﬁhss&ﬁitvd)wah&yﬁtuedhy(@ﬁhngMgUprotﬂﬁ Gor eqampael agoijat or 1~

pmted | : :
bpont's. Mhat gl Fegaf blfRen RGRHIR Buo [E1pARA06en SARRSY ST aihG | |
nerve di seasaesvmennﬂculdﬂ rbopt mqtnonbnmtbd to, namw groaitty inbibiteor of rxdu@éeéks spreading

Par ki nson's gii$88880n b RbloBELE brSn{RAN %b,gﬁg aeopiaa,fgﬂo@e@%ﬁéab d@wrnﬁam c

| at er al cler05|§ angigro ressi ve’ supra-nucl ea P ni sterlng
conpounds t H¥ith pricsirets qr et yrtheneura) proyvth eegylal Y&thaﬁtﬂg%@@aﬁ iNogo

derivative; tBQaanytb%mde(ar&&nﬂ\i@@wh bf&m&ﬁng)whxem:-ﬂsg&sm%dwogo Nogo
ri bozymes or. chenica

u an actLve sit mat
rodel & di agHESTESHEASHE Bihe SeH B SraFHE APy PO Rain IS APt TR o
di sor der spg aamibndaehms\gt the patertial fo/induct revdiewatgoiNbgr pagen doksal Aot ganglia
ant agonl sts al so g\lS As used

ner o under St @ng Sabiery by PRIt ME trETb 5o, L RatiqRe] FATERR G o t he
gene, in c onderixatives of Nbgo, emdddedblpt)omenlnblpnmwtwmh is indicated by t he

name of the gene ”ﬂ{% 1fu%t:61‘?ﬁﬁ-ﬁ£?re ¢ 83ﬁ g&%& rcilsﬁgat%?\%&daén'afbﬁg H%

exanple " mean ene er eas Cate
the protein Igsa%mwbl@ h gpmpriss qqeebn@éq@mmns JgomTotery sarh quEe mné@m«spm i§eir e

t1ha 1 b: 6a )n&bz?ﬂ’in@?%nrﬁﬂs@é‘@sat deiifo aﬁas m}s{}ﬁttoassbq\s‘emqmw)cdhgn%m)s&&ngér%a from
e screening Or a povin | I 1e 1 Qr.a

degener at ed ‘%‘f& DY EFBHRHSH @@t&&gg'df\?gg%b% SY?f‘E)‘E?FEE% %" a@ﬂf'f{%‘%&éﬁf“éry RNA
derived fronNbgu,3alsslivthe cibsxyeadinus (e.& LN atineridsiods te DI, hndatd090 ST 6 Ng.
Adin3 and A 31}8 Iﬁrlx?o:izi°| ated -4

Antibodies to the various Nogo, and Nogo derivatives and analogs, are additionally

30 provided. In particular, by way of example, two antibodies have been derived, the first
antibody, termed AS 472, was derived using as immunogen a synthetic peptide
corresponding to amino acids 623 to 640 of SEQ ID NO:2, and the second antibody, termed
AS Bruna, was generated against the carboxy-terminus, amino acids 762 to 1163 of SEQ ID
NO:2, of Nogo.

35 Methods of production of the Nogo proteins, derivatives and analogs, e.g., by
recombinant means, are also provided.



6 May 2003 WO 00/ 31235 PCT/ U599126160 from an oligo d(T)-prined rat

ol i godendrocyte library. R -3U21, RO18Ul and ROL8U373 are i solﬁzal%1 gR0m a
hexanucl eoti des-prinmed rat brain stem spinal cord library (Stra %ene)
positions of the 6 bovine N 220 (bN 20) peptide sequences are indicated on
CWP1- 3 and R@ﬁb{%ﬁ s3sSequences at the junctions of different exansgsasoarked
on top of eac clone. The questl on marks indicated on RO18Ul identify the
sequence on this Io |ch n h_seguences fr r Nogo
cl ones. R018U37-3 §es§8qmve tlgaaf)éﬂlatF%ﬁﬁ?rﬁ%eugpgggglag‘éonsgimrﬁ oarosn guenced
portion is repnmsitionebaskdonidiogo p(obglnmldewaltelccasmef’r‘bqspmatqmgmoheds ofthe -
hypot het i cal n?ﬁrﬁi&ﬂ'?ﬁ&&ﬁefb% H6: BRNES AINAR RbtellRF 208 drldHRFCEIRE S P1 and

P2 repr esent utative oca 1on_o ternative pronoters.

i ni mum nunb@nclqcbng)fraswné@ thegepfsantibodigylieretay npgleicgeids egading &hné%tgn pécéems ,

eplitoint %Snﬁ‘f“t“fgg%gﬂéﬁgﬂfgmm@“b B D RO 1), and
ani no acid sequen’EféCSPrfSSE'Q“Y@t‘NBa%’ te’l\iﬁ’gtg ‘%P%'{Wﬁé? S{aggp @é@ﬁi’éﬁf’éé“@enerat ed

by connect i ngonbkfiday bated 68 Nbgo pﬁitdnsl%dlﬁc@id?al:ld% Iahu\aﬁteme Qﬁﬁl)om@J Jhhe box:

d tiat I di t h
Dhe el BB T ARG EERs R L e P LGB e | e
car boxy t er ntompounycihapyhabote Nopgiaotiatyaiag. pigerprotains anthﬁmn‘emm‘llaraetxwmlogs
t hi der|.i
corpar sol bt RS R, b fludtheHahie BbkatnabE it BleolRRILEROBERARET
NCS: 3-8), ananaldgs, Qfdﬁrlé%wéhﬂgmjﬂbgﬁmﬁ@)( SEQ ID 20 NOS: 9-14) and rat (SEQ ID

NOS: 15- 20) = sequenegsinbdiios hgsﬁfbvﬁdee%rr@éau@mob@mae@s afeblgrs FRfan@BEwhRN ! ne
amino acid sequences) which do not match the bN| 220 peptide sequénces, are

in | ower casBltimaielyfesuiin dapage ght AHF‘HB“Sa%’FGmsé'éﬁﬁ’éj&eé eSoMpRIfeS A dynagene

car boxy ter NMdRide, J&Oar%%oﬁmnéu @Ct@\tﬁms;s(@ﬂbrﬁmél\@; trﬁiﬁl?a (B ial S&Q@ok D
NO: 21 ), X. (ra CHS- REX (chi cken; | D NO:.23
NOGOBOV (Bév TR '“Jgﬁ)ﬁ} '02‘4 “fe HEnERcy: ¢ X@E@eltb‘%éf tS nutetiondl o gans
EST cl one (Ve&hidcy, Sﬂi@nh@l&dﬂc zﬁ)droxaeuj awd &gemhmmga\&tcﬂfea&il(xmhmmg HuUHst1048;
SEQ I D NO: 27), eI"Ité é ﬁ ﬁ 1n1%|50&1§ea¥e ?’EQ(SR%OX ?Blsgar}e%untm tonwct E@lt@gmﬂogﬁ

regi ons. Per arirties Wthin and across specl es
hydr ophobi ¢ emyétopbicdaterabsnbeunsis, Shd gudrdsegve supsa-nudes prlsg) bamﬂnmnacmnts
Figure 4a-4c, rﬁ;ﬂ&un&@{hﬁhﬁfeﬁemm ﬁb%@&dtmﬁa Vé‘&brﬂh‘xﬁr/&ttdeg%kﬁ‘ew‘g& &dvagvdNogo

conmon probe e. common probe contal ns scrhp quence” bet ween’
nucl eot i dé@ @Q%dwswa\lomambmnse “Pfé?'?é‘" ‘g0 Hbezymag,or ghgmaigalgroups
cortex; t}ﬁpslﬁghnﬁ@p,gsg@@mb SN sci atl o 35 nerve; PC 12, PC 12 cell
i ne. (b) Northern h i.zaf.i on of cord .and PC 12 ce W th
an exon 1-speci fléﬂlﬁ¥ag ¢lFy Tgnﬁﬁtfferflftgﬁ%cfngﬁcrﬁiaﬂﬂ%P‘&f}}?df fz-%)m ﬂmé‘k‘@{‘éﬁ al
muscle -5 ﬁlsWyrs,QﬁﬂiinéM)cﬁ(Dd) RikAGLy MCEVAIGAO NAGA Gfon(dY ard\dsagoinists, are akson 2

specific pro ane (c) Northern hybridization with the Nogo
comon pr obeB'%IX{dre&g tlhelomvelg't2"(':art| | age (from breastbone); Sk, skin; M

skel etal mdscle; Lu, Iung Li, liver; Sp) spleen. The three mgjor

transcripts are mar ked (4.6 kllobasgsi %L@Nlﬁ@NEb and 1.7 kb). D a
in Slz

di ffuse but consistent band about 1.3 5 Figure 5a-5f In situ
hybri di zation of adul tAs ated dgreimundesscering ar kalicizing thaande of p gare shplh indipateRows

of ol i godendgeh€sn Eddtdastitd lt§ Ehdbﬂbd ﬁx‘éfedn Produdt QRHRAEK intid Atdd ByPtheRbhE!| Bfthe
respectively, can be seen |abel d 3/ I\ﬁéo anhl sense c& robe.
This is very8gieipthabsence phany; ydgrse ra*@t%ete 2R e FOTLXEBR S ‘E’&"{/éhéli) theor g
section wap o pelicz @tertas "Nogd Ostatltindiens the praipinrprduupr efthe (ngo gére) Neurons
in grey matter (GV) were also | abeled by the Nogo anti sense "comon"

ri boprobe. WM white matter. Brlght fleld and fI uorescent Vi ew)
respectively, of a cerebell urh 48 hIOd

ti ‘ | Ki
ol 15 (doubl o ar r bible 3o 18 Al a8 ol "3%ﬁ\g°ﬂ“£ kﬁﬂ%g‘ﬁ%‘”‘% o€
astrocytes (&oroiip euesningnfadioving spmalr@rdmmt@maawecm%gézbranewu)x degeperaitd s | n
the granular ofigbduclediids MS$E5-8 3pd1&d) aRd MBS, Kbr¥fibterdthty RNA derived from this

clone was used for subsequent rat cDNA library screening. Oli3 and Olil8 are isolated
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Nogo probe, m nolecular layer. Scale bar: a, b, d-f: 50 p.m c: 280 p. m
Figure 6a-G: In situ hybridization of optic nerves at dlffer ? &hnata
days (a,f: PO; b,g: P3; c,h: P7; d,e, i P22) with either Nogo o &% g

(anti sense or sense) probes. (a-d) 20 Nogo anti sense probe (e) Nogo sense
probe; (g-i ti sense probe; (f) plp sense probe. AN i N
oli godendro@;’f@gﬂ)@gcusors can be detected as early as PO \Mtu e@3 Bted
expressi on was onIy be inning to be d tectgble in P3 optic nerves close

the chi asm (fpm aEp #an it oligedsAdropde Abmry oR i 3U8éo%9.1 8idl and BRI BY37-
protein of a.’bzﬁé'tsoﬁfé@ fldmh a Réxaadledtides-primed tdt dedin stedh/piial B&erbElfﬁtSth@ne)

o285 10203, 1HegoRAappf e M RIoaTaT22t kseiids s Somspied S IR o

several | oweindRABUS.i S\ednenmmet thyﬁincmnsuiﬂdd'ferernyxdm doe maﬂddwn t¢p eftbachi s of

b )
Bruna. prei e 16 Rldiic RaERuERG dTk DR el ol keqenct i Bt fne fhich
| mrunohi st ocdwemcsmaycmq\um%sfmmaﬂly Q‘bPﬂVngctlwseBéllBUﬁﬂt}swngseqmn‘ei enlp), AS
Bruna (d-fj,ra0theASedt and Giclu seq@&ck@ﬂbrﬁ% ?Qe fesdrll& ﬂfé&t?]o(fq%a%ﬁmﬁ@@el A

strong nyelin staini nawwas ohser ved In i'ssues Wt

anti bodi es wsBwnstREng fishwpothetiqal @ﬁ%h%f‘bfof F‘B@é@nW"t“PP ¢ theeg Noga transceirtic Pd ( a)

b, d, e, g, dJ PZ-Fé;ﬁéHeHﬁB& paﬁmtawcamabrm&ltmahve?&omtéa@mk xﬁbﬂhhﬁhﬂﬂxb&xﬁe
nyelln st ai ni odendrocyte cell hodie

exce -
& My 20080 REUB6R S0 PRSI HEIRTGRE % s TOREFRBaSs SIWAACRTRAEIY s i
whi t e mat t eralthéddh egélesxommblidpoteiRallydioy pdit intomultiple exops.anul ar cel |l layer; m
nol ecul ar | ayer. Scale bar: a, d, g: 415pm b, ¢, e, f, h, i: 143um Figure
9a-9d: Neutralizing activity of AS 472 and AS Bruna in different bioassays.
(a) the NIH 3T3 fligwroRkd-Ast ayidrateqtidai S &R Ne&:l1) argldnnin aecidissquescasdSEQADW t h
g-pool and RBiEhY 8@1‘;/9% t\‘\ﬂnlg&é:it%% quert et zed§§ cézgecﬂﬁgf{ Efr%'?%eép?é‘dinﬁ%

pre- i mmune sera.: ona sera S even a

neutral i zbt |3<LF21c9DN4qéequme§ﬁ tQyial bay praspmed initiagion crdan; u 8@hp¢dewnthrﬁmeac@e¢ a
had no si gnigkegant: ﬁ:ftérﬁﬁl pm sme @Rfo%dhmsaﬁ kinage Misttks3 frdclc@ideine Adbdxlyon

of an excess of, the PA72) ‘that ,was used to, raise. AS 47% conpef ed
I

the 10 neut rtéflni‘ﬂ‘i r‘?@i r&E ?t\ﬁ 'Eeﬁlo\%é? enija! GRnspsEbrane doapinsgtin wdertingy no

effect. (Db) Jﬁl@tlhlrle%ly’dfe@ﬂatibfn sitée (byPépaide %qwemb%hfpahﬁ)nvbel\heeﬁSe@Ieuéﬁi or AS
472 resulte

a lamnin SlP(’J’ %V‘H‘Egyrré?%@&rg’r%@ Wgﬁ M%ﬁi@%ﬁﬁ o Q?)S{ln%t@g@\iﬁd on

pre-treatzpa NDSJQ Rpand ot (SHOH2NOI)3- w)d;cqueatafsemmeldtednftdm abamt boving dDNAcor e

= 4 1~ Fi 0
rostits i Poend PR BLE SRR wilEh b nihln BEMAPICotbl shicitee
di ssect ed, iaif BIPWErGafeth AS 472 or prei nmmune serum and pl aced i nto chamber

cul tures such that one end of the nerves was in contact with di ssoci ated PO

rat DRG neurons. (b) After weeks iii vitro, EMsectlons of 20
nerves were takerfg%l‘gre é‘?"g nf?sm‘aﬁ? 8Hd seqyencscompesquRidhs GRrogxyAprinal 188
syst emat i gfl dnyins adié eaathoh edgidnd o BISPa ki sn; SEQEHPNO: mnssz)EX (raf)(SRepEner at ed

nerve. (d) - RIgERLITREREAY HELRISERNQBRRER AovinabhFRIBHGR.

12, 000x; d, SOGORAT (r2>SEQJDM0{25),a-Q b&gmﬁdﬁﬁiﬁﬂbﬂﬁﬁNOMM JEQ@ I NE3:26) and n

transf ect ed %a%%gaﬁoée@ L 534 A5 LS RS RN DTSNl oo B

Bruna to reconbi nan
cultured r atthelwcgb)mmw yegians( |P&m§nt:§}mllmﬁ@smmm and @soswpché@éthew@mmon

protei ns 3gf enyirdphbBit kdpidrd @Rt dhedh. ShadkBQster?2 @GhkRe@Rminddddienat uri ng SDS
gel. A control LacZ construct transfected sanple (lane 1 ) showed no

i mmunoreactivity with AS 30 Bruna. The sanme bl ot was al so probed with
anti-nyc anti bodygigtE4ddc: @ﬁNoﬁﬁémaltyBﬂdlzﬂfhﬁ drabdoishdbudsed e thel Mobd BonholBr una

| ted t th t 9E10
andogenous. BB ATACGR G R e s ke phzestsnes brOPruRitealth-oieiaian
showed t he e@lieqittedlebanlCasplmbcmd a,l8rdbial corexe DRG, doB3! wel gangim ;A iseiatit y

transt ect ‘(ig) HEn‘é PE Slﬁ'gggtlﬁeﬁ‘i’nﬁt @gﬁopﬁ@@%gﬂﬂb’i%&o@@&ﬁpco% ﬁ@ﬁééﬁ@a (b)

and IN-1 tive ositive
with IN-1. RNAswithanexon spec:ﬁc probe (left panel) and of hindbrain (HB) and skelctal muscle
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_7_ 6 May 2003 WO 001 311. 35 PCTI US99I 26t 60 Figure 12: The nucl eoti de
sequence (SEQ ID NO:28) of the bovine Nogo cDNA. Figure 13: T@?ngﬁg aci d
sequence of rat Nogo A (SEQ ID NO:2) aligned with the theoreti :
acid sequence of human Nogo (SEQ I D NO: 30). The human Nogo am no acid
sequence wasyg@psed fromaligning expressed sequence tags (PEFR)ssisthe rat
Nogo sequence and translating the aligned human ESTs using the rat Nogo as

i di te
zequence - and VRS i ckortF spdiitc MBRE ripnEleh Tt ity ‘fﬁ%‘gﬂs%ﬁf A i the
Fi gure 15a- INGgo conpyen Wob@, Br bléem By partilpge 6ﬁf¢!‘g<bd@ﬁ@p'@ﬁ)y$b shinaitrakalettfor ane)
as_denonstr af,eeh by yi @Egrmcwé?c@ﬁ%ﬁaﬂ YTROWrdeGhdj o,st%fs@ﬁpesﬁe%wal 3l on of

ol i godendronét es in 1 nmunocyt ochem stfy godendr ocyt es

from optic nkifapasss gb) 2. 5brandd . kble A}_@ diffisse bt %R‘@&te&h%F“é@P?!Irleﬁkl? BYSiZe. days.
. Staining gf live cells with mb IN1 (a) or AS 472 (c) showed

i nmunoreactivity on ol ndr oc t cell badjes and cesses. .In the
presence of the C%Br‘ﬂfétsi“%g E’bﬁﬁ‘ﬁ ?t2°" ‘N%‘dﬁ ﬁaté%\ﬂ}e i@%%&léwé&ﬁ'&m

| abel i ng (al({a, d)akdwstmgbde(nd}ocy&smmrn spﬁm sqré ahd carelsdllamniviig maserseen when
primary anti bo ﬁs er e, o %Dléd%) the NEvgl astl on.. Number.- co |she§ wer e
random y mi xEOPEHEF Y 3L BF f“@& 5o RESSER htensfoc Doerve %pro /'1 e

wer e cor rect $iynilat aglsd figreds d-‘e&atleﬁzwmsa tangeputingMpindlicordpedian was hybridigert tloahs by
all thr eelﬁbﬁﬁfsxﬁggloﬁbﬂa HIBYKBY IO/ NERbs Rake iR P i Q{ 4 A FHbLIPA 65 the

enriched i rocytes vere cel a nenbr ane
i nper neabl e Nea@@n@ewﬁf@m@e@@b@aw ﬂM%mhﬂtemeattes&@@ﬁ@émw flugggsgent

honogenat es yRierebfeai @y owatcereﬁelmﬁp&@e\ﬁbﬁluaamn@b@adﬁth d?msg@ar&@&ﬁse% (Ppt)
and supernatant (sup) were blotted w howed  a di sti nct

protei n pat t €ommaue Fiboprgps 6 andsht m‘éﬁﬁa aPHbqq?(éf)pl'Pé‘éflwietcﬁltlse(dg‘HﬂQ\ed a
hi gher appar&mwmaﬁ@ws@ron ugmedt\bmmmemdgaq)%ﬂeuluﬂne he@oytls (aﬁ'@h&ez&ﬁlﬁlﬁckl S

probably due to CcosS atl 0 The | unj, nal p ein P a

s or ) o pekyitel Bt vEod ol b emr P e ok ara P e W e
fracti on. 30Nbggpwbe, hiandl€jularfayect Bcat@baras dagd: Shpw;ch280p.msence of Nogo A
on the cell nenbrane of oligodendrocytes. Pre-incubation of optic nerve
cultures with AS 472 (a, b) allowed the NIH 3T3 fibroblasts to spread over
the highly br anch@ﬁurélﬁd@mdéhﬂﬂldmbﬂé@am effppaie acygs at differcmypostnatal days (a,f:

i munof | uor epgant. mt ahmNg 4 0p25al éx@djer %&b QP%)(ar(tﬁlnse'sF Eé?i‘ﬁ‘@ prébes N@-@o

correspondi ng phase’ contrasf i mage (b) 1 ndrcate th f'i_br obl ast’s
spr eadi ng 2an§195 apssersg @rode; @M’é&ﬂﬁ@@??@?e (€d) Pla)antlmpraée 4@2 IRgeaseRIaRe
t oget her w tNofzﬂg)%resﬁxbﬁld\ﬂ)lﬂoal_ﬁdmgﬂe preBusiby/cad B8 Actdlc@Qd it IB PEGINROR) 26160

expression was only beginning to be detectable in P3 optic nerves close to the chiasm (g).

Figure 7: AS Bruna and AS 472 both recognize a myelin protein of about 200 kD.
25 Rat myelin extract and bovine g-pool were prepared according to Spillmann et al, 1998, J.
Biol. Chem., 273(30):19283-19293. AS Bruna and AS 472 each recognized a 200 kD band
as well as several lower bands in bovine myelin, which may be breakdown products of
bNI220. AS Bruna stained a band 200 kD in rat myelin. I: AS Bruna; P: AS Bruna,
preimmune serum; E: AS 472 affinity purified.
30
Figure 8a-8i: Immunohistochemistry on rat spinal cord and cerebellum using IN-1
(a-e), AS Bruna (d-f), and AS 472 (g-1), as indicated at the left of each panel. A strong
myelin staining was observed in both tissues with all three antibodies when the frozen
sections were fixed with ethanol/acetic acid (a, b, 4, e, g, h). Treatment of the sections with
35 methanol abolished the myelin staining except for oligodendrocyte cell bodies (arrows; c, f,



fibroblasts strictly avoided the territories of the Gal G positive

ol i godendrocytes (arrowheads) (Carom and Schwab, 1988 Neuron &hﬁéj@6§. (e,
f): In the presence of AS 472, PO rat dissociated DRG neurons wefe able to
ext'end neurites over the territory of highly branched ol i godendrocytes

(arrows in {booktes The peptide P472 efficiently conpet getnidon6160
neutral i zi ng actl VI ty of AS 472: the neurites conpletel y avoi ded the

ol i godendr ocyt es used i hese er nts ner at.ed agai nst
t he rat 472%@?‘?%"‘@ q}l}g g cefls, &Mw%ﬁ ﬁg'f 5‘8%'“8#6& ﬁgsgmlsgsrﬁ?tt Y(as
descri bed i Igramalahodbl)aydenumldcalaebhyemécaterbang, dyeutt HimA, oge, dct, i vidBumof - AS
472 in both types of assays. Scale bar: 40 um 10 Figure 17a-17e:

Reconmbi nant Nogo A is an inhibitory substrate and its inhibitory activity
is neutralized bYigwrsdarfd:1Neweatiningacvinief AheR awtASBrunafin different bigbssays.

~ CHONogo Cﬁocea)lmé Nﬁ‘?BT@rﬁb(chﬂ%'\ﬁé}é gate%menlcﬁmreheﬂesldaaﬂaawhlﬁoara RAplehe
stabl e LacZ cell line, were §oate for the NIH 3T3 fi br ast spreadi ng

and DRG neufticated WHP&NOW‘AI'S Brwa,AS 4 (491 the FoRsPepslingiTeipruRe §era.aBeWd reclLacz
(Lane 1) andoryemhmg;@ra%hbwamevea)a ﬁl@ﬁ)ﬂyﬁbétfwné\ﬂﬁﬁzalﬁn'ﬁf B ghiBitory 8hbskRie tHdie

identity of conf.ir. Vst .ern bl.ot th AS
Br una (I>/ane éﬁlﬁ a?I“HWPPC %ﬂﬂq %%’ng@ﬁi%ec P g sgyea ‘(’%#%@W&%%at ed
di shes were Aﬂd&fmloy‘ ah Bldeod (bf(lhypépmdb i 73l HhaBW8s wyed enrdiso AS Pmconmwldalﬁe on
with mib IN-1 o B ni fi

neutral i zlgt Ingllgltragl K ﬁgl )f\glfxgééé E‘l%qS[%eglfﬁLI[{% ¢£’ ffngirk) ef%?% eqreagggﬁent of
pre-i mune dkrighibikeryesubsietd ‘émltl AﬁeBmwA&éT PBulesdtin QRG hewtitaoggromitha|

i nhi bi tory %B&sgramgno tAgt dth e 3dseridldnSy 1a.mr91bamsefat9ua IENfpaaRRySs CHO

protel ns. This inhibitory activity was not influence pre-1ncubation
with anti bo@riggowthfrom &yG mpﬁ@mrﬁréateqhWg‘hé’\ﬁtsr(CaS@wyso) @H@r@aﬁ@d BAGLAS n
mat eri al as Brﬁha((@)sc\b?e&m xed with [amnin and coated. RecNogo A had a very
potent inhibitory effect on neurite 25 outgrowth of dissociated DRGin a
dose- depelddent manner. The activity was neutralized by mAb IN-1 (p<0.001 ),
but not byhcontrﬁlgumﬂﬁﬂ Iﬂe@ﬁ(ﬁidfdﬂiﬁtﬁédvabxﬂl&ﬁi@ItBQLSfZFnrfbﬁﬂﬁhﬁElélbdiﬁH S
was not i nhi ory e _concentrations u cubat i on
with anti bodf 8’§onﬁa(f§tpﬁﬁ§/é{fe§dfuet ?to(?ﬁ © REUFT YE© ‘ﬁ%‘i’%‘ﬁméc“‘g lr%l‘&‘g 472(% scoring
are shown i rmre(lm)nundsugmraedmtﬁggd o clamber sttirds snauthat as efdiof themprvsscwaen 2,
and in (e): ‘,m I h g ‘ : e:
5-G Stati stl fl ana %?éte&a@nge?ggr%%% fbﬁ A?@g[\wa\??cké%g ﬂﬁhﬁﬁfjg%&,oﬁ&%
Scal e bar20 zwedfﬁs wergyiaken aig-S mgnEemahmeut Atafaews ih) My somatieallyscenent s.

The fol | owi gg lqebteixbagwacaaa%a%)s (@"F@é}g‘éhé}gte& Hﬁdn%n@[e@(zﬂo%g g&wtﬁwﬁgng
fragnents of 0 _.or tr‘w;aed gortlons Low wer e
uf

(as |is
gener at ed aéie @fipp AP 177 et Bpficnesve (ﬁé‘r‘a%ﬁ%ré W’“’Rﬁ)@b‘:%tm with myelin.
Hi s-tag/ T7- tgdnieation:/cNOg0sok; d4e35,000al - 11G2 -9 6 May 2003 WD 00/ 31235
PCTNS99/ 26160 Nogo- B: Hi s-tagl T7-tag/ vect orl Nogo- A seq. aal -171 +
975-1162Nogo- C. Hi s-tag/ T7-tagl Nogo-C N-term nus (I 1 aa) + Nogo-A seq. as
975- 1162 25N Aext Fifuse t kgl IE7 -Reaginbmentd¥ogddoly oxpresen.in transfected COS cells. (a)
aal - 9741 T hpedhldtoidh sndvafle %LR%E%%%?MN@%& 9 FEkonfbhaht NOFA (lane 2) and
/vectorN G s tag
172- 974/ Hi s-epé%muwm @pmmragwmljmw%ehgodagdmeoeq(i@mo GI'e mobilities of
1: Hi s- t ag/ ThndsaadNo@eins &€ Firtuadl ldd&&@t%%@@%ﬂ&i & P8y Hdeathdgy I3 pAI0/ANogo- A
seq. as 172- 866/H|sta Ni G D3: H s-tag/ T7-tagl Nogo- A seq. as
| 72-723/ Hi s cea'@%aﬂiﬁ@rmmd teang aqeﬁr#amdaﬂﬂeags,hogfehno igtinoreactivity with AS
172- 646/ veEtBrom. G:}Bl’saiﬂlefb-ldt&gé'ﬂéo pebedogh-ahtiSRYE anéiBody, 9E10, as indicated. The
291 - 646! Hi s- tg‘g%ac} D7

292- 974/ H s-PAGNREEES E‘BE“’%‘S{?%E‘ %@8}%‘8@1@&3@%@%@33 k5t 9E10 lane 5,

I _72 628Ni G- Dehildithe ¢relgtdnious Ngidagbd Aosiéme 63s The/RacZSAntroladis@atiintfagipteag 15

N G D10: H s-¢ é\(il-rté_ E@ ?éf;‘aﬁgut lal% % ne 4) COS cells transiently transfected with
w

291 -974/ Hi s- ta i
| 72- 259Ni G mlﬁegq%cqrsﬁgﬂw«trawmgeameé AeSsBxlmz@agle 1 (c). Cells positively

491- 974/ 55 SR WRHDAS Briusr VA04EE pbaldwaR A 1569 as 172-189 +

619- 974/ Hi s-tagN G D17: Hi s-tag/ T7-tag/ Nogo-A seq, as |72-189 +

257-974/ Hi s-tag20 N G D18: Hi s-tag/ T7-tag/ Nogo-A seq. as 172-189 +

261-974/ Hi s-tag Ni G D20: Hi s-tag/ T7-tag/ Nogo-A seq. as 542-722/His-tag The
am no acid (aa) nunbers are based on rat Nogo A am no acid sequence
nunbering (SEQ ID NO 2) starting wth-vhe first nethionine. The Hi s-tag
and T7-tag consist of 34 amno acids. The N~ and C term nal vector
sequences are derived fromthe expression 25 vector pET28. 5. DETAILED
DESCRI PTI ON OF THE | NVENTI ON The present invention relates to nucl eotide
sequences of Nogo genes, and am no acid sequences of the| r encoded

.
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-10 6 May 2003 WO 001 31235 PCTNS991 26160 enbodi nent of the invention, the
Nogo genes and proteins are of human origin. Production of th 8§ i ng
proteins and derivatives, e.g., by reconbinant nethods, is provi '. The .
Nogo gene as provided by the present invention, enconpasses nucleic acid

nol ecul es erw(? ?gxg hr ee |sof orms of Nogo; nanely Nogo A) NeggaReqskisaNogo
eto

C. Referenc e gene "Nogo" shall include nucl e| c acid nol ecul es

0 Nogo pr ot ci n' ST 1P PEAESETRe PGS SERDINORE) Rhgs PaFrECea Rl co -

specified. Nogo proteins of the invention can prevent regeneration of

oroper t ielé‘) R hte' g%? ifg? %wgia%g*asaé\r:ﬁ%e f”r‘a:wm %‘J?%ﬁ;;@;ﬁf’?ﬁﬁ Ne? %ﬂt&alk
i ahepretidahariio e pFal Nogk PDI¢O 0 dohi
: 'rag(itz %239 e g&e&ﬁ@?&% Qﬁamgérgre?%{&ﬁfﬂ%gﬁ g? ?ée’c'l%e J&g@ﬁg@ E‘qu) @ga}%%ﬁi{@gto' Sgs
s ner ; c}Ty I n rrg T?

thereof are ¥resor all centra E}{ﬁ;
particul ar, aenwcaa@ translating thg pligecddiumen ESdis wsing tg mat Naghjsea gwdmﬁﬂ@mlwz
wi th which the Nogo protein is naturally associated. Such material may

proteins, 1 agrenigand K6 Se CabelsssenseBdP NPIRPRATS IR aro 8l so

preferably fdogesgohdinpaniispgidicuasredSEQ IDINGOBRati on from bi ol ogi cal
speci mens, such as detergents. In a specific enbodinent, the invention

provi des ? @conbi nant Nogo proteins, fragnments and derlvatlves t her eof as
prepared by met hddgurkndavhSe: rNcbgneAasrmrpseaUmhthashga(qmémym@l:{sharﬁhgb}ageasa in a

genetically (?e I &?&%CF%’ ?ﬁ#\ur%cﬁé{acﬂ_&‘?xs Xxﬁrbt l%ﬂrhfgée%?otg S}laﬁoﬁ%f Bﬁomggrocx}es

derivatives ana I nve I'onal Py act
i.e., they ane‘«ut!apabl e of displaying one or nore known functional

Acti Vi1 o5 assoct aksthotbbihehil) o-die My aditidthe YBR)ophodRnRS B Pl rac Rt

functional activities include are not

interact {ordigsoppiedand eyltusehiar Agpys Stﬁnwwuf hve eftlswrith mA§UNak (ﬁr)yr ﬁﬁdﬂéms
an: I gﬁg icit YSth@d(lj {idnMndreadaivitglof Qﬁctv&iéfmg&ﬁe wtlkbstag@dfpwceawdlnrtﬁé px%éenb@otan
anti - O anti1 no apl ene

D1 nds £ NogBs COTRREREPHE I gekSif? B e ronebHenT b firedplt AN o6 dor
brain, conf ESlmﬂlﬁgners;ﬂcEﬁd keiniag wat fven pﬁhelppmmyrycﬁntlbmﬁésf were rmgugtd)(bt) h,

spr eadi ng, aé‘valumu% a{\llu%%eOfodegg SRks Vﬁ'e lrzﬁlr’c]iarg@:jrﬁgc%ggnggllass?ﬁg §md'f:”h'd lting.

dorsal root ‘ganglra neurtt | orsal ™~ T1oo0 towt h
cone col Ia@stﬂ)seltvalscBfllﬂgilshlewsrf?youmtly cézpmé’ladliAr$g472rpomttvmnAbIIbTelkpqsg|@@12 30

neurite out ggog%{g,by a‘ﬂ%ﬁlreb gggeﬂg’r@eur al plasticity, etc. The invention
further rel ates d derivatives and_anal og]s t hereof ) of Nogo

whi ch conpri se orﬁlobﬁylﬁ%?r“e(eh |Pﬂs}”‘t9fle P qwButss grrdshed in oligoderdyariees wase Nogo,
its derivatigasufié RORIYE8 with & n@%ride%aéma%@wgdmﬁe;f e a@ﬁsqm;unure

i nvention aI reI es thera eutic an nostij c od
Composi {1 onsShsEBnh Rﬁﬁ%‘“ﬁv%‘? F Nt S o orEs Bt Dbt kg
ant i bodi egs (Pbe) and ¥epEimatdnt (Bupyweledldted withesS47enthep Shalveicr distirsct pfotgin patteln:

regul at ed Ceéél?su%acg f\lgg ?\hfb i(nd 1%1Jthe ?r%m e gl'PQf’ed a lilgx ?ggéaq'gn%%b CEMa‘r’%% h?6160

adm ni stering conp go ac protei ns and
functi onal | ytham:mtmeelhlﬂvalbbgg Aan’ﬂnddnftvwrpb@éy Qumlglwmmgationa@ivdum)nat ERr eof ;

nucl ei ¢ aci aER thdBr égqgélj Lt0Buli ﬂid‘%?ﬁj{b@? | Rt ARSH oni st's
of Nogo). Tﬁlzr Fenveﬂit%hgnﬂara 0 p %’@‘?3’2? net 1??33 0 reé)tuﬁrgmmo?ﬁt(fg?r%lgggor

di sorder of fr#@ioB. nervous system by adni ni stering conpounds t hat

antagoni zgg or inhibit, Nogo function

Figure 16a-16j: Functional assays show the presence of Nogo A on the cell
membrane of oligodendrocytes. Pre-incubation of optic nerve cultures with AS 472 (a, b)
allowed the NIH 3T3 fibroblasts to spread over the highly branched oligodendrocytes which
are outlined by immunofluorescent staining for GalC (01 antibody) (a). Arrows in the
35 corresponding phase contrast image (b) indicate the NIH 3T3 fibroblasts spreading on top
of the oligodendrocytes. (c, d): When AS 472 was added together with P472, the NIH 3T3
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(e.g., antibodies, Nogo anti sense nucleic acids, Nogo antagonlst
derivatives). Aninmal nodels, diagnostic nmethods and screenlng ﬁﬂé for
predi sposition to disorders are al so provided by the |nvent|o larity

of disclosure nd_not by way of limtation, the detailed of
W s RACO

the 10 inve divided into the subsections which fol | ow

| SOLATI ON OF NOGO CGENES The invention relates to the nucleotide sequences
of Nogo gendibrefastastictlyavaidedithe tarritasice obths S GrapsitivaRligedandrpeites aci ds
conprise thg aﬁéwhéa@)lgc&eﬁ%acsehmb Egsmﬂeuram(ss&a)l& PINRe plres}:nde%@rz\tSI med
as Nogo A as de t ure r the coding re ns t heregf.

nucl eot i de ?@dﬁ&ﬂ?@@a@ﬁg&ﬁ ﬁﬁ"%f’sﬁffé%a@?b‘% %?it?f’ddTeuT%ég"%rfﬁ?‘l[?"é@fyo%ﬁﬁ WIY engt h
or any functbraiehtd dligademnicyrs (amwsiat). (g, )hThepdptie P472 efficientdy esmpeiaithag

h f S d :

B A e R L S N o T T G
wher eas the 493 goedBn hiest expariments oias gerlepated agninshtheanti473 peptidei sequentd 2, ja)nj no

act ds T used dokiRGuERbPAKYE bW AHesd B AhERoRS dEhofli ife o GrpgeSUl L1 Ng I

a truncated ar ‘a e‘{) ranscr:eg rise as a
result of alneswdigingsstivipl ¢fhhg72dmibomh yperrfassayh qaﬁﬁ@fvéﬂluﬁg nucl eot i de

codi ng sequence. In yet another enbodinent of the present invention, Nogo
nucl ei ¢ aci ds co pri se. 25 the nucl eo e sequences encodi ng Nogo C . whereas
the Nogo  prot eif#e R htealt ﬁsrﬁfi%ﬁ’ﬂf‘%&‘tﬂﬁf’d‘slse?ﬁ‘ PG onF R R M ARSI ar o
nog pr esﬁnt acnvxwo.gaeﬁrah@mbyt:h%mnbmlvogbm mﬁichélcﬁ&tamsmnasmdlsle@‘HdOJogo A
and B. The o C protei S Ci sSgl i n i.ng Nogo
s the recur Apdl fiealhEindndnf et § Pl B RERGe oTaer s Dot
anot her spedirfj werewtaet] foe tite, Nl Jfiterelast spreading amDBCON/dudmthlmwﬂeasbk}go 30

el e S 20 (P SRUr RSP n CR LBk AR lafle Y RORIIEA BRECH( G e THRAEEN

the instant the nuc sequ
Nogo) and1¥ rz‘hQMéS@thﬁhmdemg@fﬂred‘ﬂ@On% bamdwawﬁgncdww Westam ldth val ent s

to rat Nogo :ﬁtaubla\RS%tﬁ @ﬁnHQ@Qn&) aFB%nQHMWcN%HQo 1%'(%@%5%%%@5@%%' S
el uci dat ed uswr;gﬁt e rat t{ranscript "as a tenplate and I|C|g]%§

t oget her 35 998 15&9@;11/@%5‘5% %@h@éﬂ@éw Ii?z%%yprﬁ%si%v%raﬂnvalbemw%

nucl egt Id de fSIMUSﬂRSBrJrﬁ&e{u&Ed anohi Py isipai fRahn@<e.0l theuaalirkics of mhibNego al so
provi ded infor

t t -12 .6 _May 2003 WD. 001 3123
BC 11 Usool 2PHB. ikepare JRATMABTH s hre ety UM IEe o CHOecZ
sequence 24 dxtmethaiNe gartinkinbibdoryetfect Oinghe NEH 3&‘8 celisy probaldyp dak soendpganiode s

ani no_aci d SR Oyt LFHTBR, %l B BTRL0R, GENRu TG, Lot on

al so provi des nucler ¢ “acl ds’ consi s I'ea
nucl eot i des ankil @dles a hybridi zabl e portion) of a Nogo sequence; in other

embodi ment's) the (pugd: K‘Gﬁ&!rﬁl@mﬁg{@%ﬁﬁssﬁys i'#e shxﬁ@giotcgﬁ?n{ami hs‘m?gﬁ):as

nucl eoti des, 50 nucleotld nucl eot’i d nucl eoti d

nucl eot i des MBed wih danaisty 9a€§0at9<boRm{ﬂge& h%ﬂefsverbpotswonhfhwla{cﬁfﬁeer@ N8I Nogo
sequence, 29 rolmorbwm ofl d3&i e A\DBG 18 QDY dGRAUGT ﬁﬁnnérn ThBatthety wahediraed , the

Nl oi ¢ aci o BAR IBd gl B i Bsparup AR AL PR AereR i BirArR CrG ot e
t o nucl ei ¢ acicdscetiypad wht rbiilitory at aoy oﬁthﬁpbmmtratmny ubasl, hiwedifl axcabaiongvith

sequences. n%u%&ﬁ&tﬁa'vg afyp et% &, %&ﬁ? cﬁ‘tgrgg/?ﬂ g%xa%ﬂpgﬁ%%’éoﬂﬁgam&m&bn @R se a

sequence co enentary to
pg recNogo A, no or short neurites (arrows) score: 2, and in (e): 1 pg CHO-LacZ, long,

30 branched neurites (arrowheads) score: 5-6. Statistical analysis was performed with two-
tailed Student's t test. Scale bar: 280 pum.

Figure 18: Functional Analysis of Nogo Deletion Mutants. The following deletion
v constructs encoding fusion proteins containing fragments of Nogo or truncated portions of
35 Nogo (as listed below) were generated as described in Section 6.2.7 hereinbelow.
Nogo-A: His-tag/T7-tag/vector/Nogo-A seq. aal-1162
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200 nucl eotides or the entire coding region of a Nogo gene. In a specific
enbodi nent, a nucleic acid which is hybridizable to a Nogo nucl % é(? aci d
(e.g., having sequence SEQ ID NO:2; Figure 2a), or to a nucl ei & 2803 ,
encodi ng a Nogo derivative, under conditions of |ow stringency is provided.
By way of exanple and not limtation, procedures using such 1t ons of

| ow stringerty nP as fol | ows (see also Shil o and Wi nberg) P%S@%MAI-”?@C
Nat|. Acad. Sci USA 78:Gr89-6792): Filters containing DNA are pretreated
for 6 h at 40dgoiBr a sdﬂiuta’gﬂﬂ givectoriNngo-35%4 faat 1t b+ 5-1962SSC, 50 M 20

Tris-Hd g , ug/ m
denat ured(galﬁlozr%)n ‘sper %ﬁgfﬁ gfﬁoébgﬁ tgﬁg&lzggrgllggirlfﬁeé ?ﬁ aa{%eﬁ%gneg/
sol ution wi tifiAeke f ol Ifbwaﬁﬁl"7n\95/VF¢t€%{NPBﬂ1§ seQ. PIH/#HIB-tag. 02% Ficol |, 0.2%
BSA, 100 |t ggme sal noms m@gb@ectgpﬂ(@ém/gg@la},ldex@é&&suI fate, and S-20 X

. 106 cpnB2P-1ahel ed prohe i se ters u bated i n hybridization
m xture for I‘l‘% 20 h a&‘ﬁ@@*ﬁ&&%%ﬁ%ﬁ% Zf‘% 'SE}% at 25 55Cin a
sol uti on corBsAkni ng 2XNiSEET2fgMMdgdrA seqied 7¢pH62. 4), 5 mM EDTA, and 0. 1%

SDS. The wa utio tion and incubated an
addi ti onal i\?g;sﬁkat 681’(‘,5 ?algh%pélgé\%&?\e\(kB‘fqoﬁlzgrbggpeéﬂﬁ exposed for
ggt ggzédi ograﬁm«DZI fdnéhemalﬂytagmdgbek squazelma&ﬁﬁéldxsftmg at third ti ns\lhat ]

and r. se r stringency ich may
be used arelﬁeaﬁgknomm? agh:? tagl{b &9&1 h“f)ﬁ?zﬁ%mt or cross-speci es 30
hybri di zat0 oWi&-B4: denﬁh%-talgéWetﬂgéNngh"eS@b(a¢rb7?e646ﬁvesmt| on 6.1 .1). In

anot her Spegm .55 MO} aRRIT7-Ag m&b%geqtasmméumls-é g Nybri di zabl e to a Nogo
nucl ei ¢ acid_under conditi ons o ringenc ﬁrow ded. By way of

exanpl e and N&DYi mi t &bis-58/ 1) r"eé%%?h h2 ¥Rt HioRE of high
stringency aNi6-ps§: fol I}pyx&g/ﬂﬁﬁ)ngbdd.galt homob2g il ters containing DNA is

carried out over, at 65 C i buf osed of 6X SSC,
50 mM Tri s- ﬁ&h%r?gH '5 o/ Thfe LR g(?e?”o 6&%’@% 188 0. 02% BSA, and

500 pg/m 151Iem€itDI@.d s&hm@”@p&a Md@bm séa hd 2919 BWMishypr i di zed -13 6 My

2003 WO 00/ 9 a C in prehybridization

m xture conﬁi%’sﬁn BJIS g/g;]%gg/ﬁa (s:leqsa? §7026§ erm DNA and 5-20 X 106 cpm
of 2P-1 abel éﬁiGprbe ‘Ms—tagw tag/ngbtAessl azsl’ljbh&i) a#9BY74Hisstagl hin a _
sol ution CO'ﬁl@ ﬁ!l@g 2¥Ix§§g/T70taQ/4~IongV@§09a 9712 %9':4- gfﬂ-b#/g[g%ggé()l. % BSA. This

is followed by a In

aut or adi ogrzﬂ)‘ﬁ‘ymb: heﬁ‘%&?ﬂéﬁ7r‘iaé/rﬁ‘£°gﬁf“\ﬁ"r°gha H in‘e%aﬂmta&ay be used are
vel I knowgy iNiGLbDes:ar t Hid-thgAolaBMNogs e sdd. k£ 1 BITPEYdE pBNY74/RIH4E! € ¢ aci d,

which is hy bl e ucl gi c ac r conditions of moder at e
stringency H‘%‘Gpdbé@ll de ‘S‘f?@éﬂogﬁ 89 A BTtk 3%5‘& ‘V%Féﬁgto procedur es usi ng
such condi t iTieantfo soidieiapienisdrs aredasedyonanteNem A anbmvaid foquiéme auebsrding ni ng

DNA are pret t o) al C ol uti ai ni 10
Denhart's sé $E§ I@q\l(f) i)SggarEHSwuﬁ “r étr%et}%}%"'ndeﬁﬁfgﬁ'%?g?B?ﬁ‘gda%%oé\Sﬁ{ﬁﬁﬁ

Hybri di zat i cwsnaacids dFheiNecind @ termind eeganssqsaices droderived feon2 heXxg@sion

cpm ZP- | ai)sel gm%gﬁ?&_i s used. Filters are incubated in hybridization

m xture for 1 at 55 C, and then washed twice for 30 mnutes at 60 C
in a solution containing I X SSC and 0.1 % SDS. Filters are blotted dry and

exposed for aut or adi 0gsaMHFARID DIRIETION OF THRANVENTRON ngency 15
whi ch may be used are well-known 1 n the a Washing of filters is done at

37Cfor 1 hin a IPERSF’HH“YFBH?%TWWFQIO?XC'S@QG Semfn%saéébge@ewss%dnﬁg%w
condi ti ons asequehtiéstoTlifietr dnobdedpodtains NThelmobiition fakhel reTiles U fEnchBMAAE oBieRd

coNA o ondd B HRES ad s 1k SENSRAE R A Risir A Rlseo i b e i bhan o
expressed sealpueatoes a@gdso(vESils Yherseqmerdfdhk inmerpiobl Théaoreming prd v d@&0Vegwi génes
sequence datﬁ?%?ﬁrseen,%g&glp@&eﬁs BF flin B8R HecREIHENREd ge%@wtx? Y;n?nm%ormar ed

to segnents o ene sequences 0 OW n
prelim nary ipglygde mmmnn@snvan/m&o andapleter igerrs dhemelpes) [in gtherspegies. h"Eher
Cenbank  acceagpginRRubid Eés d‘Més%ﬁS@px(h%EQed@ %@9835)13‘0%%%%2?73 {5389 11953

NO: 36), AA081783 (SE AA167765 (SEQ 8), AA322918 (SEQ ID
NO: 39), ARDIIEBY ciaseej mﬂmu present Jxgaficsy dn E@Etfjcmhqé"aq}ts therlVpeaA5Be5840
(SEQ I D NO: 4} pesttingarkfoREverivuate0bl ere@dlcylarlh) mohmbR. The priféasant

i nvention, none of the above-identified ESTs had been characterized with
respect to the anmno acid sequences these ESTs may encode in vivo. Nothing
was known about the function of the prohelns conprising the predicted am no
aci d sequences of the human ESTs. Furthernore, an EST, such as AA158636,
aligning with the 30 5° end of rat Nogo cDNA and anot her EST, such as
AA081840, aligning with the 3' end of rat cDNA, are not overl apping and
mould not be percelved to be part of the ‘same hunan cDNA ‘sequence. Based on

o o Y b1 I L T L . U T T S LY T T T




6 May 2003 WO 001 31235 PCTNS991 26160 ESTs nmay be expressed in the sane
human tissue, or in different human tissues. Preferably, the nf#ﬁlae'b(fmaci d
nol ecul es of the invention conprise the nucl eotide sequences o & “Teast
two human ESTs which are not overlapping with respect to each other, or
whi ch do no 83@5!%?90 a third or nore human EST. 6 Since thepctrseneiso
above-identitie uman ESTs are now identified as fragnents of the human

Nogo gene due to.the ¢l oning .of boyine and rat Nogo nugleic acid [t.is
Coat el at e RMAImET of fHoBYPAESRs Mot a5t 11l DrplSH Grestlhureh afee Prouetigh

ot her Nogo nsfth€foregaitigthromingatd derivativasae.gQbug revetnbadat méthodw is prudiaéd.on, ~such
as but not limt t faor exa Iedbtﬁ% ex rtessi n of human Nogo. .

pol ypepti des, hyb ed}?dlggtge%asa%rggg}g, b pl“?‘?ﬁ? Bp‘fﬁnﬁﬂn’&f’cmsef@“g&}?raﬁgsi on as
ant i sense numbktdesancading threaiseormeoNodvh naoelgMNogbhie Nage Bemtd Wogee@t | on

_ proovi des ands,| t P 1C, - Al i.q . n Nogo
rotel . anaRvieatiEid gne PAB ShaR bR et A RMERNA flod TR
sequence of iseformMibgdess odicavise siEctisde Likewisspoferenagde Mpge progin siedldnglidanlt he

predi cted anppg iﬁﬁéx%s%?@%%ﬂ%ﬂle@sf othbmé?: sBE\QﬁqPW&@ ﬁ}ot@ﬁs%fh% idventisEenl D

NO: 30). 1 S Accordi ngqlﬁé, the present invention enca.rrpasses hupan Nogo
protei ns conffFYEH FRgeHssIon ol FeleRgindhs sRinal P & SIAIR M Ce"YtPETHSSH eNBBYRteF gur e
13 and SEQ |&oﬁ&ﬁ&@,,inmbitaoﬁumeq%mgﬁﬁnafrité hagpmetliindued dagilntotaahgisgawance

of human Nogo, consistin ast 6. ami,n jd residues, .or_one or nore
of the f0|lpo§,gnﬁ§01bé}p§aﬁ-‘)ichaﬁ ' oceiéPEa&’Qa&ﬂmpf“%Uﬁsﬂ#ﬂﬁﬁg" FiCagment s:
MVEDLDQSPLVSSS ( HuTterNddagaotetnny firesypamisctind gleti vatives therealard $re2 0f 4 déhinad hdivdnEQ | D
NO: 43), KiI - Hu , i m n i ds 7- 203
Wt SEQ 1 b e e BB Pt BEEER A B b a B s

ami no aci ds ®4@rigsgithyhich SRNog pﬂgt;eitﬁi} naturally associated. Such material may include

SLYPAAQLCR, i NOTa0rme
o AL oS M 0 RSOOSR o s

occur ri ng 12~-d%5iyaayes fesgept of therlBvaHpN AdsoisiaRb NdERs of fisdeagca§mset ' t her eof

havi ng an anpunficaghiifr&R BUROEEal Spdrsthatt fuhlay dekigehtar to the above-descri bed
an antib i rected. against a

am no acid sequenxt;hes anp abJe..to b@Fbound bg ﬁdg

Nogo protein are WidRFHiE fravbedipat e tpyrationproNides rreompiman ROFWSent i on
further proviragsennimideledvadies thepdo€ asipregartdipy methodsliasrwa ihtinedit, Bagoaspr ot ei n
havi ng an anjno. aci uence. supst Lally simlar to the amno acid 30
sequence asnlé)?%%%% ﬂ’ez‘?"g’ﬁrgé’ﬁ%?"(%ﬁ‘&@%@l&fﬁé%%ﬂ?m: 30). In specific
embodi men28, nucl Biedneantidn plsb edateety Nogoottrivegivies aghenalags of thisumentidiogbich
prot ei n havi -2 jd,s j [+ :am no
aci d sequencﬁelg_:gl,sfi}_ll Sﬁ’?&‘g%f‘?ﬂ?éar@‘y%c‘?%%‘ﬁ%&%&% &grsdérﬁg’%rggn %ﬁ%?@ﬁ% ated
with the profstiyviics pepciatgd withaciullrlengl (wildrypelhiegaprgising siuck Hinstipral agthyaties
nucl eoti de SpAMAREE ¢ ndtMienifAQY erdl MANY td inePadd WTRBmMB&E Jor binding)WwiGthdagalaci d
sequence i s deened to be substanti al %% az)l.m I a{).t t he predi cﬁed nl?n . acid
sequence of HOREhTCRHBIONHPIOTELRS, ARHEERICH FapILtY 1y @628”8 ted\yeh, %%‘bﬁ’r 6‘8&“3 5%
-15 6 May 0HAnWMDIdY0/adiBaty | RiahiddS8&H & 6/1(abiliB O geBarite alillady SAtgh BihdHXé% of
the amino ackgeresloiene [hohfigid ¥ ITRLACH 68 AR8 hAFR ARl cotfER AgGomPut er
algorithmis u%e)d chowne Crretne g gnrrenf 'S e cl(o’y a computer nmol ogy

pr ogr am knowsnbistrate e paepterty fof restricarggrewth, Bire®ling; enp migatienecfmehiaheelis Ands c hul

et al.) 1994 ¢ GfEaREbitinf bl kePlarkfa HH: ot aRfng AP and not
limtation, Fjese ul conput elrlr%onDH%oqg{ arg aF‘ams ?ﬁc?ﬁéve‘w_e ¥n g?rv%npn . Basic
Local Al i gnnB#elisgepth cansaiollapsie ey nm&sﬁ_ A&Drelhsnisading i aifo. PlackingRii12 et
al ., 199030 newite bRE@Gh, Rsictin %@aﬂﬂ@sti%ﬂtg,,ct&-rhe BLAST Al gorithm Al tschul
et al., 1997, Nuc ci ds, Res. 25:3389-340 % Qr)b;e‘[?rjstic S ari:h Igorit m
tailored to searchigvetien Flaestoffasge 'tsga CENARKEE PR @?‘ﬁszl?‘ﬁ %afknce
using the st Rogsvhizhlcompiisosie cpimdf@dbrngind Of thatlodd paxtdintl 1990, Proc. Nat'|
Acad. Sci. USA, 87;.2264-68.. 1993 ' Prqoc. Naj' 1l Acad. . LJSA 90: 5873-77.
Five speci 1o BLASHASS S NoR R dsFTes ML arigi e ddiopattyprovited

‘ The present invention also relates to therapeutic and diagnostic methods and

35 compositions based on Nogo proteins and nucleic acids and anti-Nogo antibodies. The
invention provides for treatment of disorders of growth regulated cells or organs by
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1) The BLASTP program conpares an am no aci d query sequence agai nst a
protein sequence database. 2) The BLASTN program conpares a nucl eotide
guery sequence agai nst a 15 nucl eoti de sequence dat abase. 3) THMag 28T X
program conpares the six-frame conceptual translation products of a

nucl eoti de gyghysiggauence (both strands) against a protein $equs0uEs160
dat abase. 4) The TBLASTN program conpares a protein query seqguence agai nst

a nucl eoti de sequence dat abas ran ed i |} six readjng frame th

i ransy: | SPBRHRESEeARAARRe hal PAMBIANG wliviy fe & Nodd BRI i HERoAR O

a nucl eot i deactjueanalagsquéderevatiyes (msiudingdragments) theeeofy rsldi@adidamcodingithe -

nucl eot i de e . 1 : od by those skilled in the
X WS%S%%%%% d@ﬁvéf‘l'v‘asjuéra%&wg%?éo?

art, the TB )gram articu use o identify nucleic acids
with a desired péerhedmtentioralse pipvidssmehedpoiispiment of damegasorshsorder of thel y
. useful togidgntd & Yyshith B9 28RS S RPEUBRHSENithA aftaBSiise, %ﬁgr@mﬁg RI¥go fhctidenti ty.

Sm t h- WAt er man (dat abase: European Bioinforpatics Institute

wwz. ebi . ac. (@igh3niboagigsy Noggantisenig nuclpig Acids,d¥ogo aptaggpisgrivatives).o| .
147:195-197) is aadRah®o8d1s, dddghysticing@licidandbgedniidwiethods fop@HaReEsition to

al i gnments. EASTA gse? Pear.éorb;yeti1 al.,..1988, Proc. Nat'l Acad. Sci. USA,
85: 2444- 2448¥isqrders, ars RIsgreVided by the BvEMIGle i on to the Snit h- Vat er man
algorithm For a Ipeokrigl oftiistases] anl ot by hay pf todtdusre thadbtddelksdription of the
BLAST, thﬁhi_g\g/\gnttf%r L Qéjinlt:@gg@btgslteggornu‘m%,faﬁ%g' Ni cholas et al., 1998, "A

Tutori al archi'ng Sequence ases an equence Scoring Methods”
(www. psc. edu) and references cited therein. The uses of the predicted am no

aci d sequences of human Nogo, 5 9risdiea TSN ’YE NeFfG @ e ieéRgences of human ESTs,
i ncl udi ng degenerate sequences encodi ng .t he predicted am no aci d sequence

of human Nogo, f orheiiByIMEPR Frdates ojthpamiciePyiisspatencenphiieenerges arisleid scidsmdnt )
- éG 6 N?Yox%@@xﬁ)t om&ﬂlh%g&fnﬁcl%tﬁﬁid&&hb@ébﬁ?e ?@EDNN deﬁ?ﬁﬁ%ﬂggﬂﬁb pr v (3¢S Wﬁ e
ana varil ants reot, 1.S, W I N Scope I nvent|.on. uc uses I C
w1 be Ensip B! §ienghod il e s o et m BavisdB. i Bdiviseians e aro
using the i niwtdsedd @Ppémewmp&mg arh{ng@imeia@ifqn@ﬂ?ias r?mﬁ iDNAgthiobamy v
SCreenl ng, a | catrLon,. gen | C creenl X L unan po t.l.on,
o o prepal iRt et pefr AR b 3ty ud WaeB R EA D
descripti on NO:%esshos iskedwreid®s are provided herein in later sections.

Nucl ei ¢ aci ds enondhRgeARNI RN 9ol RRAURARAALNDER nREISLRINSqu AR Nogo
anti sense nucl elc acilds are a Cilltl na fy pr.ovi 8e . AS IS readalrly a _/parent,
as used h@eetngoding Naege Bewherges the Dloeod Bintetem® 1§ pquyident to thepging tormpml E Nogo
protein" shajhinbaci@PRREd 4QRe b8  terilihd1d 88 Amind WesdsIFrNRGI Al renadiing only
the recited fracgnazn& or . portjon ofﬁge Nogio pfroteln 10, and not t c? ot her
conti guous pBFRREASOQrMinQAcRyBiel Jheiranseliply fopNPehB SHise axryiratel aliematiyg o

splicing which removes the intervening nucleotide coding sequence.

In yet another embodiment of the present invention, Nogo nucleic acids comprise
25 the nucleotide sequences encoding Nogo C, whereas the Nogo C protein contains 11 amino
acids at its amino terminus which are not present in Nogo A, and thc carboxy terminal 188
amino acids of Nogo A and B. The Nogo C protein has 199 amino acids. The transcript
encoding Nogo C is the result of transcription from an alternative Nogo promoter.
In yet another specific embodiment, the present invention provides bovine Nogo
30 nucleic acid sequences (SEQ ID NO:28).

In yet another specific embodiment, the instant invention provides the nucleotide
sequences encoding human Nogo, and fragments of human Nogo proteins, including the
human equivalents to rat Nogo A, Nogo B and Nogo C. The human Nogo nucleic acid
sequence is elucidated using the rat Nogo A transcript as a template and splicing together

35 human expressed sequence tags (EST) to reveal a continuous nucleotide sequence. The rat

and bovine amino acid sequences of Nogo also provided information on the proper
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context, a portion means one or nore anmino acids. Fragments of Nogo nucl eic
aci ds conprising regions conserved between (w th honol ogy to) theEOO

nucl eic acids, of the sane or different species, are al so prO\ﬂ ucI eic
aci ds encodi ng one or nore Nogo domains are provided in Figure 2a, for
exanpl e, 15wdeuxngssserved carboxy term nal domain of rat NoBOT/US#w26160has
about 180 am no acids, and is encoded by the |ast 540 nucl eotides of the
codi ng sequ on. t d
cequences on el sl e AP aRARRind WA RIRAR BN AR NARIRBEL, |
domain, i.e. Thefmsfomtamnen@otaaifsqjyoglgss ABINY @Y, sequstcdsrod fnagments Oﬁﬁledltgmm dloge o
112S, |n ratg )go A, are also provided. The nucl eot| de and am no acid
sequences of e 20 .am no term nal aC|lgI| c domain rat Nogo A) from

resi dues 31 to 5§hedﬁ‘@“39%6‘5‘bPr8VIdG§Bu“Wfb‘ékf%cfﬁsfcﬁﬂ%‘itlf’ér?ﬁlat lé?ﬁilgy3| s of

o various regiRro@desNDE0a h;abrﬁﬁrablesmafonqiefzergms‘equéthha omgemg@mmeh@smbeen

gener ated and lone |nt 0 EXp Si cto
t echni ques afH’& SCQB%S:Q atlegs rs,gg n p\bo[u ifﬂﬁg? ?@mé ‘?oél ei HE{}IAencode a
f ragment of xaxcr‘dogd)esptmxmcmad@ 20 owalebeidys, éO@nuclcuﬂxdheﬁOO audletgides) atr 8éhcode

i id id - 22-9
or 0751162 lealE abafges stagndeoard fluiieals Nogo 0¥y Lafenct Ty Adler 02 074
t hat encode ambodonent;the nedéicaads dre s@aller1tpm-33300 W%Qleomm&pgtbﬂ 206,
680- 939, ?(gq\h?czigc %&82 ca‘ﬂfbe§ A?dé!%m%gand% ?Ré@v%‘dn rEth%E ?cpf;l(x:‘:l gg&ds()f

t he del et constructs co r| ses truncated portions o t1 onal
nucl eoti de Segridizalls teprcompineRtans iathe &rpgqu&seaa@caﬁdpépeca Iq7speels, nuRlgisl ei ¢

aci ds encodld&mstawmaﬁdediwmw@ﬂgnw@é héiﬁae b&a{)lehﬁﬁﬂaﬁy @13t @sta0! gk, 5051 BUES
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ynphoi d cel |l s (G ossc
1555, Nat ur ¢ “54 S RETRET B imaftNolfor afitng SFiataSinE s Ritply fER2RR, Hosend,
7:14361444), nouse nannary tumor virus control region which is active in
testicular, breast, |ynphoid and nmast cells (Leder et al., 198G Cel
45: 485- 495) albunln gene control regiod615 which is active in liver
(Pinkert et al., 198?, CGenes and Devel. 1:2@&3-276), al pha-fetoprotein gene
control region which is active in Iiver (Krum auf et al., 1985, Mol . Cell.
Biol. 5:16391648; Hamrer et al., 1987, Science 235: S3-58; al pha
I-antltryp5|n gene control region which is actlve |n the Ilver (Kelsey et

A NN A oA P~A A e\ [T




active in the hypothal anus (Mason et al., 1986, Science 234:1372-1378). 25
In a specific enbodinent, a vector is used that conprises a pr q\?lot%m
operably linked to a Nogo-encodi ng nucl eic acid, one or nore ns of
replication, and, optionally, one or nore sel ectable rrarkers (e.g., an
antibiotic resistance gene). In a specific enbodi nent,

construct |§V°n‘¥9&é235y subcl oni ng a Nogo codi ng sequence |nt %‘Z@Eh&&?
restriction site of each of the three pGEX vectors 30 (d utathione

S- Tr ansf er agetusiiyrosswting musantogns: vasipnts Heeaed iy withindhe scopgef thainventiorg Sugh) .

Thi s al | ows fary iBewRKR BR%W08 oqé om&u OB aR i €debuP e FBELmItE P dsi the -
subcl one in the correct reading pression vectqrs _containi No

gene insert dniggnatiea tp H’é’ﬁ%‘ief“i“élﬁ‘cti‘fl‘dtl}ﬁ?‘%"é %@Mlbfﬂﬁ?féﬁﬁ%?l\%&)@ﬁﬁﬁg@

aci d hybri digeadticQBreeting omeaem@@p@gulamemO@fre areBsyKEtic g@ﬁaeﬁér ﬁﬁl@ﬁgl ons,
and (c) expre55| on o ences the first

" presence df agtipgdics- gbﬁ@q ‘ﬁg%sf”f‘% SSWC(Q;&FE‘S‘@?SO%C 9@(‘5@63%@?? 15 atﬁréte‘é‘to(“éd by
nucl ei ¢ acid hybNudleiadcidsrenedtiing d@whﬁves%ﬁwsnalogwm&fgaH&EinPGM Nogs | 26160

usi ng probes ris S 0 1 0 insented

gene. In th@ngﬁegg L (?Sq#g (f(ﬁe T Qggr %Idl’aleg.n Seﬁcggrylﬁggﬁcn a%ll dh grem Be

i dentified dnuhlsehedce@db%ﬂagmﬁmpomqrh@ M%Hegmmomn"abdéh@@mﬁuwﬂ ain
"mar ker" ge i r

ant bi ot i oo, EieriRih 840k dcd o mg“not%}mg O rEyi 02 TReEh o rpHion (FTANGR ol

bacul ovi rifs anépet the etaers@@tlsyoltsmemonge WMESPY%CINGQéC%Wéoﬁ’srﬁ"ﬂh@C@e@ttbis

For exanpl e cohtfcxtt RBoM¥OH tcaREne 6t Md?s BfrRthcitst hi N the marker gene sequence
of the vector, ﬁ:conbl nant contaJ miﬁgﬁt he.Nogo [nsert c be identified by

the absence of t KEASHREHS SABUFIEIG AFIdS ROMPHSIREEEIORS F‘H‘SQ‘BEG?B%{&’IQG“ Ydlonbi nant

SX pr ﬁs sion \lﬁﬁio‘nfg? t@)&ﬂhé?&\ldgdexﬂélleifclaeds,h)f tiRSsiaei d’iglffdi\ﬁlt B{ﬁ]@its}iﬁr@dléé brdli.‘ﬂigéﬂes sed
Yy the reco can or exalnr opn t e |

ohysical or T fteshens B 3R Fratt Magn JOREES ois e B Tt Teur® Do Pt exompoleny

systens, ES ghg cdmscrdcdrgxrbmiyhcmnhaldbkngm o mati Ny which ties #bopat 80 aminamcids, and

r econbi nant . I I nown

in the art n’ay ?as{ §¢dorqgmghééseo(hﬁ%di@% gﬁéﬁge %ﬁo%\{ﬁﬁﬁ stg)eéolaglgsl'hlé

gr owt h condmupl@ntsdeaamé agsmca@ﬂlqi sqqéence$ ecwediydeaphokiz dpmsias sithinathe 9@@6@3% be

propagat ed aRghoky §narn%%5ﬁgml ne Qﬁ'&ﬂtahﬁ% acﬁzl% m%n@w bYd ﬁeﬁala@fhﬂ&&bldst 1180 to
expression vectors whi ch can be used | gut are not, limte t he

fol | owi ng vedesrs rNogad} areflsq WSY‘F‘%ST ‘m}ﬁ‘ﬁﬁ“ ¢ andrAmige agid F%Pé’égceélQ%;We

vacci ni a ) rafin®@feraitenaydic usmamrmsmwo\gb A $ief fesidhesas tbasbdr@msds pﬁ)vxdéeast
vectors; bacteri o[ph asmd ogdcosm

vectore’ ta e TR BiR0R bR diset AERCSleuiodE b aft Te i ofigisan
chosen V\/m c hherVdgd gene bag Hmn@:mras@ ammclotlicdtlme anrcxplre‘sm wewpubp gx:mmbma_nt
modi i es an%x@m&%ﬁ@ﬁ& Jnfaeexgm 80841k 9%&9% eﬂr@ e %cgae L&Jﬁﬁth&ae%ba&% ﬁ&ﬂémegf
ExpreSS|on from cer ters can 1evate resence 0
certain i nduchiegs pretginsare ensorsrd@éeq pnnusteie pradsbateaniceds] wvyn@wgg resishuesi 1 by d 72-

protein gy m, .@59054205‘43&‘7'22 'T‘?ﬁhb?rm@% 6}'97f5f1%2'8?SE‘Q91F) N@H or B@Mﬁnatxons
characterr st speci, f mﬁc ani sne é d(% transl ational
Sk Esb'

AR TR ARG O M 131 ge5road, b or-
pEosphor y| at630n132-20%; 88039393)and 9“3‘"? D3 ofSBY IBNO: |3Drk&5coﬁnb1rﬁﬁ6ﬁs tﬁ&l’é?ﬁ@p&an be
chosen to en e desire m)||at|nan r sin " rei,gn
protein exprofsstlsi@seq]‘gleq'l‘EBrcc"@%{l IC@MPESSS @gg*} %%pqrﬁ %%ﬁ%&ﬁr"gf‘&é\} agﬂ'llcg%?ﬁldge
used to prodiqeenacs enogliyg o bgrahistdine tagangfoot di7ragr Nueleit acifix gcodimgdmneatedy east

w Il pr Odg'b" g%ogglréﬁ%ﬁé)(ﬂa? a8 @ﬁf?xg%nlh rgf&é&"s‘i‘?ib?ﬂ al[ng %’ iRHRL 8 ﬁ%b'c?f can

be used t ogous proteln

Furt her nor e, anging peid mtduvéb??ozgl%@twé;dﬂﬁé,ﬁls@‘) H@/é@ehbutrw}ﬂﬂém é@mplpﬂesti@sm ng
reactions 1t Oeflafpliér &'StEC??ﬁ RO: 3; oxl dmiRd Q@iﬁ rc%ﬂﬁx%k ﬁ3217@6m&ﬂ{o%mx§sxdﬁé§®3b‘990

protein, fra%glent anal og or derivat i &alesse a fusion, or
chineric pro 7n°’p?PBERJ%°c‘ restsgy 13203 %"H(§3B‘rl %ﬂq{ﬁE QNQM °th5ﬁ"éiﬁ"og or
derivative J@xﬁlﬁ‘@es\&hélremm’t bﬂQEQQDQ\ICDQ’a(ﬁaﬂ&qir@\h@écDM%tr@ét@x%@f@xéﬂﬂh@nCe (of

a differ ené (PC%CZIOH cox)ls)trucélﬂlge sh%w%r}rll B‘egrulrecléarﬂld ucf:ietxon cons‘?rutr:‘{a produé/e %rag(%nt ts 02 the

appr opr i af
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6 May 2003 WO 001 31235 PCTI US99/ 26160 nucl eic acid sequences encodi ng the
desired am no acid sequences to each other by nethods known i sva §t, in
the proper coding frane, and expressing the chineric product By met hods
commonly known in the art. Alternatively, such a chineric product may be

made by pr Ot‘ﬁ%&{ﬁﬂ¥ thet| c techniques, e.g., by use of a peppiRissensiso
synt hesi zer €DNA and genom C sequences can be cloned and expressed.

5.3 | DENTI FI CATI ND PU | CATION O T |
oottt hA RIS R e Ay nlo APl J0E b ORE Gotiig el kst b v
human Nogo, niutshtf wegresiddsinandowdunatdhaleasays hedeoﬁbadihdhbbcﬁmrﬂes&oram 7. -
ant L geni ¢ det et Mgaike Lhw St oI H5ARE0) £ 0P bl oGO, Hioly ch are

ot herwi se functi gﬁ%‘f‘ | Ve sequen lcé‘lncodl ng
t he foregoi ragamplﬁlbnt:mot(bmavdwaémniatxeﬂ, folbayes: mat eri al as used herein refers to
that mategial di l: t i ci ated
Cwith a full ol eng?ﬁ%% {kgxoﬁ’&f‘o ‘8{% cﬁm'ﬁﬂ?%o hexfnl gﬂ?%g&ﬁ in fHe a!n‘/5a§1 egﬁiegsciér?
substrate prityay is eosstrusindd mwb@fisq@awg iin thegrtovion emrée e@RNA;ﬁe hamanpiF3
spreading i nkmsua& IcglNA [3eH4detaRid AUALEd RIS 4h &xphdsBioh vedior (elgﬂou Hbﬁteh@ ﬁ’a Nogo
substrate or % gln partner, gntl e E(ﬁ‘igln |n ti-Nogo
anti body), 9% w@b ﬂf«? itig papable o bejag Hressed o hestcet inRahiot i e
provides fr aaﬁmtéd cvara;uN@geexmg)aseAy@ caiheh Bt um tokeladt tb:etas exgreqBil Nogaci ds,
10 am no acid no acids or of

at | east b(éd’r%qﬂch oI“QBF 8‘5’g°ﬁ?H’cB‘t’ ARF 918 ‘E&%&&WP Lan ‘i’%‘éseg b Sgﬁﬁéo’borrpr i se or
consi st essenti allh yncmlﬁertehé)oﬂm@ﬁnt yolyoresase vhain Magoorc@R)Xy usedntoramali fycdkheai n

(carboxy ¢ et onl ccdfRcA 1Bl PIARER briollo IO ORLREMEIdYiimers

conpri sing fragmen e conserv or the
hydr ophobi ¢ rcene@omy’ mvm M@go @gu@p@srﬁésﬁe @sedtaﬁ@nmmm R ninrapreferied iaspect,

domai n, or tth@o%ﬂ&e&tﬁfcrﬁri'ﬂ?érs IQBILCXCH? ROk gar'i €Qt!h9 0gb ch'i_’se %fg%i{éyéf étn%

thereof of Nogo protein are al so provi el ¢ ac |ng t

f or egoi ngliarf@“ml%)ﬁh%'dee“@f?éé ofd 'rf@é"@hfﬂeﬁ’&ﬁt T%?%‘Fheéﬁﬁ}lé%@é?otl M@Hes gene
sequence i s \jtiged dsfhrisbrs tomm;gﬂ By PCR%@Gen@@rfrd?ﬁa@&ﬂEé/ g@aqdA of A, §rc@&‘@$l9V3d

by assays bas n,the C or f tio pert| eg of t
i ncl udi ng re?o‘?etgﬁ&hpfi‘@' |°§B§ﬁef‘%”3 I%Frefthg E’Etca YES ﬁ*}"ﬁﬁ&F ?E?é“ﬁgﬁ‘[‘ﬁ?
gel electr ogtmnahemal tyoleired Taqpolysimse Gume Are )NAhe DN Abeing aimplifidéodn f i ed,

it may be i S clu(?e m}éﬁ% do A ﬁg n%}éug b?lp’lgﬁ‘%;rg ag?%blbaggot{cnsﬁ é'{gs r@ne can choose to

chr omat ograp i on exc
chr omat ogz(amyyghcsweeswmr dj@fartenbdv,gelmrate primgtsi &vlr usgoin by PCRyeaobpnsbyIt amlsoot her

standar d te@@gl u@o tﬁmmpgewéﬁgul@eat no%e&xswésemﬁn& ?J. P

properties uat ed usi'n sul tab assay | nc %I dor sal
root gangl i arcg%m, FP eméf%csrq%gé essqf #&m o§ awé%fm ﬁgeqlwnmlmﬂawy eH¥eBi t i on

of neuritc rggrRASHEND dclboﬂ@é!s uaewﬁ@tr{emaeﬁ%tdmm@a&xﬂg @o&te'a) For25 6
May 2003 , WO 00l 312%W grl CTS@)QI 26160 Al tlﬁrnatl vel é, Efpcg go rotein
produced by 4°F¥ERHGHL 2300, PRRUFECBEY CAGEIORRRITPTEET Y TARE SPEH St he

pr ot e! n (czlgs\ mrx:dedumednﬁﬁmtal)thﬁngmcéceﬂttllodemﬁxqﬁenme pf the ' chineric gege
cont al ne In the CcO 1 N result t he te n esl|l ze
oo hndar o chopi AT YRR ampfifclion o Hishamr! S BAGEShlinGRR 5 SERENGRAL S
et al., 1984be mleuﬂalmmcﬂoﬁquu):nceﬁmmmﬂlhefasad nrebmmtlwlanb@dmpm QDNAtqrve
000 s, gl e rkd, MR W Bl BOME BESmiRYy &tcﬁﬂ@%&e@?h&gﬁ& such as

t hose descri above ur| I cat | specific
enbodi ment omucmédqﬁeegewe thﬁmluasmf lt8§ﬁpmswgendpﬂleperdﬁstwwfétsmatemmdmt

produced By fopEMatibraRaalysi¥ ad &BEHHE:GU@% OIn thi¥ FAARIN sditichandiRs bcodRighske Or
by purification.of aﬁ‘[glve%a%otelgi de but are not Iimted to those
cont ai ni ng, H&teips3pd Nogo anglpgsinayhed %’E 'l&' nce, all or part of the amno acid

sequence subst antTheldbygveametheps art aot theunkilithit thia(o(|SHQg Igendal dscriptioviiofie i n

Figure 12 (SE 13(SEQIDN030) as well as
fragnents anﬁg&{)ﬁ bry ‘ﬁ%?%vlgf’fs\/omg&aﬁbgso%gﬁﬂ hot limted to 15 those
depi ct ed i n Fi gur&nyl@karyatid celhpdtegwlly bar sofe asithchucltinarig satred fos theonwleadaous

myel i ety i oy neptie haga RO " S 3eRsch 2Rl RN RORS G fsafe e o>

NOCO GENE ANPFrPh@psmqmmalian, human, porcine, murmc bovine, feline, avian, equine, canine, as
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20 The structure of the Nogo gene and protein can be analyzed by various
nmet hods known in the art and several of these nethods are desc beg0 n the
foll owi ng subsections. 5.4.1 GENETI C ANALYSI S 25 The cl oned Dl\i’,r&1
correspondi (ﬁ_,gjge Nogo gene can be anal yzed by nethods |pg’r/u§99m|6but not
limted to Southern hybridization (Southern, E.M, 1975, J. Mi. Biol.

98: 5(B- S17 hri di zation (see ree t Proc.
SR AR DAt AR IR NE M A O%S@Ps%@égfﬁra%%ﬂ
(Mani ati s, Brocedﬁﬂeknd\;hi iechd at fréhaioned DN (e pa BNGY Yiibrgl'y bephemlgalHar bor

Neow York) . R REBNGS6E0 299 W dnf B MIREASENSLS) ok 8R i 9Aoh”
1988, Proc. pluaﬁbd frometbie degired cell. $S¢¢, fgSxaBBle, S@EBOOK AR IR, hénleqllargss
Geneti cs % 9@&56@%&89?%%1 2d1&8%o1§sbﬂ§>ﬁax%6&% tﬁ%@m{fbgﬁ\ﬁgﬁn y

Sout hern hybri ‘at i on eC| Ero e can a

" of the Nogo Hpsbes, Naw pjqek; fQIBYﬁr’\}a dﬁ@ d@p$; l? &donipg: A Brastieal AnpseachiMd |on

other than RERsar@, mmrlhx %21 HeyrCienst dedbe @ goRoRIIINX Gay dodtage
enmbodi nent, So t her ngtll}ébrl ati.on cagﬁge used.to det er{gﬁne t he ,genetic

| i nkage of AtoRSE ETOR regionsdpiaddition 9 Goding reginng, glogesdertvsd Ivg 6 way
2003 WO 00/ NGO wiCIMEAR bizl§ t&6n stauerces. nWhhisecrakpsas the gehe SlivaldNego gene.
vari ous i oy A B0 04O &R s B ARSI Blncact i vIty can be

tested fo ngen i zation conditions
for both Sout her An MMM@M!M@@E@&@OOT@@&W@BNMMM fagments arcensur e

det oot on Olechisle! ErSrafiolivill chiiedisaches KA 95e A Blguedlasay fo e

specific S IY% priobe use cations o ese et
met hods commmxgyc KPS WAINg Marious FRstrigtion eazyniss. ddematipelyanecnayoiseddidseie thease

nmeppi ng can p@é‘seh&.%‘%ﬁf g 5&5@1’3'%0%5%810?% tdhenISRALdaf b%bﬁﬁédﬂl&%h@ired heroNogo
gene. Restriction maps derlved by restrjction endonucl ease cleavagé can be

conf i r medl oy XBRRlesRBifakom nkie/uicar DG cBis e Hice baiendaird agegrlipgto size

per f or ned b;byasw\dhxaamhquaﬁldcmvmg Bub nbilémiddd to, dgagdsedndigolatrylaniidd det ted to
t he net hod oei | xlfam and Gf | th‘EAIaQtBOa Met h. Enzynol . 65:499-560), the
Sanger di deo Vrﬁ% Ney ‘t"gﬁﬂé'glr chEm S%f %lry 1977, Proc. Natl. Acad. Sci.

U S.A 74:5463), Qrve thed?NAffragmemisarqesngmtsdaident{fication ofthd speti fshBNdsfagmet S,

Pat ent No. r ed
B ooyst ons, TPAGRRTD e a8l Bt RUbATRYES S RuAAVERALG niriotmple, 10RY
sequence 2F ampan OﬁﬁlQﬁt(E’laqugQr(Oi)@)’cF@qu%Gé6€Wrdt§(m%qlﬁ®RNf‘\r, o flaamenNA

sequence, ortharleafqgéweu\{&l 6’1 1PYs &lafignt a@@@hﬂ%%ﬂge@&n& REe1d, %@ééﬁera?edg)NAW th
an automated 20 am no acid Se uencer. I‘O elrn Sequence can

further charE@meniszery bspcrsenedyapslels aﬁqlngbgﬁamgwtbmb@ed wrobsﬁaema% K.,
1981, Proc. deDavaRi—,ldWﬁSblcndé 1S6A8078n&8t24|)M Adaylddgapss, DI, Aoy, moeNatle can

b d bi ¢ h | i f the No
protern and AT S0 VSRR rEERIA PG sl e e O it
such regi phsvillzgbidicondarajso missibictte rdehtifyrthe yprepriaBhivagmdat by nabtricgionenzyne. )
1974) Bi OChedl'% Shib( s)]a%d%a%h d—&%ﬂ oﬂ’r§ Qﬁs%{‘@ rtlﬂ)sé Pygill fgﬁ)écéo‘f-&ih ta mo“mogo

t hat assume eclifi’c seco ry str tures. n|pu n ran I'at | on,
secondary stresgedAneman Eauchis mﬂabiseﬁum@aﬂp@lonrcamrbe mr@ed @letuthah@xsmf&q " ng
as well as gﬁ{,ﬁ‘é’ SHhgen@f sequence honol ogi es, can al so be 30

acconpl i shed usi nlgl conputer software prograns available in the art. O her
met hods of st r uctAMesnatiyply) e peesenge of the genemayhe dstecied hnassaysibassd preheut  ar e

E;otI i rlnlt g@ilﬁt@'snxalr ehenfiday, o ahllne@dslla b prépeesds @ffits &presﬁ@ﬁod?t?@b@éﬂanﬁwg ds. )
I O C nodel,l. ol I,er eds. ),
T006. Comut SN RRIoeS TRBIA s Senidhbia Gelefrh€ Bronan A Caa e slebied !+ on

i n Ml ecul arwhichpwgyce GubwdinSpati eg., Bis siailiyor ideabcal zlestrgphoBaicdnigpationg Har bor ,
New York) . -idiectric focusing behavior, proteolytic digestion maps, post-translational modifications,

acidic or basic properties or antigenic properties as known for Nogo. Antibodies to Nogo
35 are available, such as IN-1 and IN-2 (U.S. Patent 5,684,133), AS Bruna and AS 472.

Preparation of AS Bruna and AS 472 are described in Section 6.1.7. The Nogo protein may
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6 May 2003 WO 00/ 31235 PCT/ US99/ 26160 5.5 GENERATI ON OF ANTI BODI ES TO NOGO
PROTEI NS AND DERI VATI VES THEREOF According to the invention, t%‘ﬁ ??2
protein, its fragnents or other derivatives, or anal ogs thereof ,? @ﬁbe
used as an i nmmunogen to generate antibodies which 5 i mmunospecifically bind
such an |m*rqﬁ§ uch anti bodi es include but are not limt

pol ycl onal ) g@:{;%sﬁal , chimeric, single chain, Fab fragrrent!‘s%,q‘ldas‘g9 6zién0 Fa
expression library. Antibodies di rect,%d to a reconbi nant fragpent of rat
and bovi ne Nygdentified by Sinsangroflabsled antibgdy tohe pytpliecly Nage panhewing deneginss
react with OilELISANEAZyRSe-kiket GRffinodorbeit aishprtypaoaedidbr by Wagkde Blotingfofa
Nogo protei Wati fi\%}% alz ht¥drophi lic are used as 10 t~unogens for

anti body pr R SRV PR GE ¥ cedur es known in the art may be used for

t he producti on ofThedVogol genatanaisd teademdicddyanRdxelriorebynnaoieidecid vat i ve or
_anal og. | It cul I; I.f . {] ies an

epi t ope 02 :h)&@g%za@rjr’oégf)ﬁl%é)ﬁgggg%%grahggtgdélql}gg%%g%)? Q@ﬁﬁ%ﬁhﬁggfgﬁ lﬁ% |t°gure
2a, SEQ | D Ndolz@ complenmgpatasy mRN/ASHy l{)[brlﬂdzaBQn-i&mi@ﬂA&aEmenbm&?E@miMS
NO:30 in Fig . [ g or human Nogo
respecti vel y?vagé#&%pgéﬁg%aﬁgﬂgﬁ %m\sl@?smg%eé‘ég{gf bk Hudffa rfi)

ubse _thereor, can al ned or. the production

of anti body, [npayroptesipigsen v ys o funahiondl asyave (e & cperseation ahilitydn vilio; hinding
?ﬂt v ef Nogo ?rrgé_esioﬁyse@fnﬁ%e %Yﬂkbffwn% tV;fh"sﬁgg@?ro@ﬁcthf t'h&ﬁo%zi(&i Ar8dihts offthaagnent )

ereof, inc)udin not .Li ed.tor its, ce, rats, e ari ous
bl uvant s 1Peoied TUTA: Bepitssdhe BRI R ardimreisoMeapnpledisaie PR ey on
t he 20 host thptwhelm thadesitedctqdney. bubdditdn, kpetificxRINAshn8useketeced Pl et e
and i nconpl et . n el um. dr, gxi.d surfac ctiv
ubst ances. <tihouEh PHRSysHe RoRELHER SRl B B B Bies S A At
oi | enul si onagainselybgyl woteimpk radielabalsbNogs¢DNARRY bo pitehwsized asidg potselattedl | y

useful human n @\g@ il ter i
corynebact er?‘%%@%%e%gg&lb%dfp pT eg{g%ia&hﬁgwho%é %@gﬁélg@nhﬁ%f’recsDNA
di rect ed dbwanyithan Reygeedms atheehe t édaut ficdic doga P A fragients fom amgngtasledini que

whi ch provi dge?m{nquNp‘eﬂgg“%w;ti on of antibody nol ecul es by continuous cell
lines in culTure may be used. For exanple, the hybridoma techniqu

¢ gue
original |y devel opdm#iveximiseiating, e ffoge genqmic anclyde; ppt@rong lmyisd i97) | as
wel | as the gHehfidally s@ahesifinethe tgbre dtdn@rite Rselefrbmhyiiomaiaegudnee binnakigg {INGAbOTr

or oduce numalt HORBEPbAICh ERee b e fsepapiehirol Mg adiK iy A cREet *°

Ant i bodi eg0 athd Mogmgare ciih be agolatedifram cBlls whish exprass. Nogop Otliét-redhods bmssibleal

anti bodies ¢ ‘ i -free animals utilizing recent

t echnol ogy (W%EJSB’%%@% ﬂtﬁcﬁgggr?t%ﬂhg to the invention, human antibodies
may be used and cEhs identidist aneisglatsd aene agn themhninsgindiinloranappopriate sloning.
1983, Proc. {&idr. ;H\A%%\g/nuﬁ%br of?vehtoyh&téi/stégé%gﬁﬁiﬁqwﬁn g%yla}s uEJd‘?‘rP%Eél?Elg‘ ng

hunan B cells w t] virus in vitro [Cole al., 1985, in Mnocl onal
Ant i bodi es a¥efiaraigelfe b prg ot limfted, torplasmids or gledifed vamses, byt theyqelor SYEER di ng
to the ingenmusiibe cobRpRIHIY With teteivit egdiatkel OBudtheciDidtiale, ®at &€ noChil® tbC - 28

6 May 2003 0l 31235 PCTNS99I 26160 .ant i bodi es! rri et 1984,
Droc ratt.  RRROREES sigieb s e ak o Bak s shibts R D2 S Pl plashid o
312: 604- 608; déradatidka oe thedBluesctipBectonbtmatageBd)) 11 3 2pebtild extaynpg Nogp cléred igenes
from a nouse } . oo L. froma
umanant | DBl it St BRFAULHOP BEAAES pldifin SRAGLIIRANSS (Shekitn B0 |
such antibodi es aFte insertiomin® a ¢lening ypetontant for sxamplerbeiagenmplished b ligpting thehe

i nventi onaat RN { L [ i

ant i bodi eg 0( U S f at ertlgﬁ i,gglé(l)g?%?%)&,ro(r:gﬁ%gg{ agg%‘g}%l'g@@?tglfy %Eﬁ%":‘eﬁ@ﬂgﬁ%‘ggﬁ’i C
si ngl e chai nifdbg Goppigraentary sestiintign sdesgssd tq Fagmand thePRA agg et pigsertdmthet  Fab

expressi on | tlhiapvedorG & ealiS6f the DNA hioidlet Hlag®e @hzyhaticalP@3difiegi ence

246:1275-1281) to.all api d. and i d i ficati 10. of I | , Fab
fragments w PHerRERarY S OSisE PeEPE Jradbrahiygleifie Dk iR Sefienas (BUE) o
anal ogs. Ant oitodhe DPNAgenanhis theké Bfatablmi@rambpheomph setsygpifiothettieal lysigbesized can

be generated i . r 2. fr [ t
areonot | P PaappQestct EEARLBIER e L endBAMR reBliflhid AATROLS Jh 36 wHARuE

di gesti on of methedhe tloandyd veetbeand Moga seae Ry be piodi fiedhhmneopatinagricdziing e
generated by reducing the disulfide bridges of the F(ab')Z fragnent, the
Fab fragments which can be generated by treating the anti body nolecule with
papai n and a reduci ng agent, and Fv fraggents. In the production of

anti bodi es, screening for the desired anti body can be acconplished by
techni ques known in the art, e.g. ELISA (enzyne-linked inmunosorbent



20 assay). For exanple, to select antibodies which recognize a specific
domai n of a Nogo protein) one may assay generated hybridomas for a roduct
whi ch binds to a Nogo fragment containing such domain. For sel @MY 3%+ an
ant i body that specifically binds a first Nogo honol og but whi ch does not
speci fically, di fferent Nogo honol og, one can sel ect s of
positive bi n‘&BHé}g\zgsthe first Nogo honolog and a | ack of bin |ng %’H’q@h

second 25 Nogo honol og. Anti bodi es specific to a domain of a Nogogfprpt ein
are al so proBrepsebinam malesnles 6mhbe mtrofwrsdine hey selisevia Farsformation, iasfertitbwn i n

the art rel atif@iGiohOelbdhdpbiafion, el doQRat Mty 36pikybfithe génetsB@eh@QQe REREAE
sequences of the te| neasuri ng

nvention, e. ing t
| evel s thereof i ni%’pﬂ@m“f'&? E‘EBW é‘ﬁf’ﬁ%ﬁ%@%‘&ﬁ&’ eg‘f ded’I“ giokad; aftes g
gEt QOdS) det Cinsé¥fibh 1ﬁtﬁgaul@abﬂd &JonihgS'ecaadnfar“elgﬂfgﬂﬁ"SapbmbleoEnmm! for e dekieed
. bisndi ng omalnaeTera | C VAT V NAL OGS
35 The i nven Rt SRR D e PaART, Ay Bl Botore Pagien iy eming
(includi ng butctertot limted to fragnents) and anal ogs of Nogo proteins.

Nicl ei ¢ aci ds encgdi &ﬁ@gﬁgoﬁg%%?s' Gans?o?matlﬁh Ws?&%»&{ﬁ? rQﬂnﬂtﬁaﬁ?D IA

PCT/ US991 26160 deri t| ves an rotein analogs are also provi

enbodi ment, tietecnisythapinse@prate @p@%@%ﬂw me,tcwmdg@ymfh@ql@ﬂ ON seﬁuence

described in ig@Rerdtich STWRIAple!cBpRAbE the P! T@\ﬁp‘%ﬂé r
Nogo C prot efﬁg?égr%g dregllvatl vepecolr) anal ogs are a%nc'ﬂ%‘be%btgaeh‘%‘?nﬁg%eo

rat, pig, 18o@ranglgs byBIoRERS traf§iaTmants lfplaféng the E?@@naanénwfﬂﬁ.mplm s deamp e of
the 6 invent i@sforkizatsphoduEdn edes3 g, tatevig hehberriigénsframdhaRaheds rel ated
to Nogo are aI SO \MtClg][Q t he scope of the present invention. In a specific
embodi ment, T38TEERM R Ave or analog is functionally active, i.e., capable
of exhi bi ti ng oneTbe Nopo seqhienves pamvided by thevingtard sSneatacinatudd thos¢ fuddeotide
full-length e v

anal ogs 10 iy LR SRRaNAau AR e e R Hiencal B Yol nfillike 36
used, for 16xampties, ahhthopmensodeskaiso acldrseqummu“mtfumilonalbr equnmiem 2higg agids,
Nogo acti vi th w@ltl Gs th@?ﬂrén\f@&xl&%Q&CPNOQ@aérﬂﬁﬁvés@tanzﬂ@ésahsndesmbeﬁ|u§ § dc@l%hé yelhy

| ack or inhib desired roperty of t er est g., ng to a
Nogo bi ndi ngalﬂfh§ gﬁéf’f’aé@m({ﬁ@ §ééF"ff§aF41Hli‘!%Fs or i nhl bitors, respectively,
of such property and its physiological correlates. A specific embodi nent
relates to a Nogo 1$fragrret,é : ti - Nogo. anti body.
Derivatives or anal ogs of go—~tafr—b et ed activity by
pr ocedur eggknown fThe hingecgicle sequﬁncteu:ﬁhdng forid Nngt pdotem dnedfuhmdnbkky asivaysalog
described in t] ns)
of Nogo, a s 8??%%14\8?%"\'0&%1‘ if?\lv'é@ve rha‘regsf(aeejt ﬁg}?‘ Sggt; ecfé%\a”%@ctxo“?62ﬁ nﬁ% i%c':zg\

r econbi nant bNmsgmmmﬂx@@pmna@ﬁptm yastosaict iaoiect®r whm cmmp)&»emegmarzo

of Nogo whi CQleﬁ{eﬁts%xet%@E}Enécﬂpﬁé}?arQQB%Tslla%h WB@&E&&V&M&QQ&U& 3¢ I\ngdcgw erpkS-
In a specific enbodi ment, the invention provides fragments vpﬂog@ )
GSE% 2

fragnents coﬁﬁeﬁmgar(sswptwn@@mfw@nwé aﬁga}l%@anﬁéfomsuma&é b/x th

8915n21882 dzsn'gBMnﬂlolntt%mﬂknﬂg f?eg?%{é TRe BodifiZseqbére Zﬁ?als&@e?taggﬂtwnﬂh@s ﬁ&ceor
or, co ations,o S

| acki ng ani ng‘aéﬁr% ?frﬂ)‘@‘ggd eg ﬂb&gﬁ“ngg‘gi E)ef g%gﬂo ar e

al so provi degropasiet res bindiagipanserdpgemyc emtobetagomstahaetam 'HI epitoge tagrctd),ecee

removed froms’\Q%% %Qﬁé‘ggﬁ)fefﬁ%th'&g Jﬂ?.?%&’cﬁ{ fn% gﬁédc :cﬁr}’thexﬂ}?e ?Jn{eﬁ??m@'ﬂ%”g

fragments of consi S
acid nunbers thL&N@D prﬂ!@ﬂh pRIn ﬁtasmsm;Lor &oivathgosing e m@@acuesgf g dinding group

940- 1127 ofy 3R ilsRoNEkpo eﬁ@i mgﬁ)ﬁnﬁérsﬁhﬁﬁ@svdtfla%tJﬁk'&lﬁﬁB%x”Ut ants of human

Nogo A are aI SO pI’OVI am no aci d, nunbers 30 132-206, am no
acid residues 939A1MFIPty fthoginvesior axstems Ay bewilized so expeesa i Poddoineeding of SEQ

| D :\|0 30. t Ins u‘éﬁ&gll'lfﬂeﬁedi‘ﬂé‘lh@éiblmﬂéh ncl;ttlit?:ﬂtdcdrtéiﬁitiﬁiﬁiaflaﬁf:ﬁl §fs@ﬁ1s0ﬁfe@é¢ﬂ-w@h‘5w€s
elin material and/or disp]ay .inhibit.o i Vi usi on proteins
(r:%rrprl sing ofeS-of2SHaVvigss, iE)‘Jr‘FQXYiHb‘vécf)’r‘a@%b?@ssy’ftﬁ@gH‘c%‘f%elgg‘gﬁb?’l‘ & ’sgquence
are al so probaddsvirus}y nNoworggeisms dech ase;teﬂstesntmamglyeasmeteox’s,wrahuma ng Nogo
sequences i tuti.0 0 [
quer tréé%‘ls ‘E’,Té‘idu‘&]‘tth ﬁ%feé%gﬁ%gsﬁ B&?\é aggf41ﬁﬁ rscosrq{flé DRIAC th%eéxpr% ssion

functi onal

elements of vectors vary in their strengths and SpCCIﬁCIthS Depending on the host-vector
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6 Ivay 2003 WD 001 31235 PC f NS99/ 26160 degeneracy of nucleotide coding
sequences, other DNA sequences which encode substantially the ne, no
acid sequence as a Nogo gene may be used in the practjce ofthe p?esent

i nvention. These include but are not limted to nucl eoti de sequences
conprising all or portions of Nogo genes which are altered

substituti on’8P%¥2%% erent codons that encode a functional | yq’gﬁa e%ot
am no acid residue within the sequence t hus produci ng a silent change.
Li kewi se, thyskmgyilided apynpneein mrnkenaf suitplls trapseriptien anddranslation elemepls may

limted ' tope fsBOSR sﬁ@&ﬁ@bxﬂb&gmeﬂ@ the RirhABNYg AEENB & PrddseieaegBencal | O
part of the am no acgid se ence of a&kig‘mag tein inclydin | tere

sequences i nenRAFIEH3 YReHeR é‘Fﬁ‘XP RAstion Ro*SASPECIPE ¥ HRle e %‘ 0go

substi tut ed AONog@B ofiMego Biis Eupnestshia(ﬁ@mum)c dn yersubthengnbodidertt| 4 fragmdd of

~ change. ForelgI n%) one%go oI e, am ne rf i.d.resi dsugs within the sequence
can be comsehoeh FAPHISINg Asoma piihe B ARGtARY RIS %aci d of a sinilar

pol arity whi ch acAsusad hereinyaceli sridhnsdopmiedaivithta nuclesudcid, mipen such celllcemtains a

al terati on. Oﬁ}%g@%%ﬁ&@ﬁ%ﬁ%yg% ?ﬁirﬂmfea\ ddf i mﬁb&lﬁﬁ Hﬁo?éﬁ%ﬁ&%ﬁ ag@y Beihe

selected fr ass to € ani no aci eon S.
For exanpl e, callins ita angsstionre. & Hydraspiselinte pleetrapemtion; trnsdyséipudiic.al ani ne)

l'eucine, 15 isol eru&dwb@idegaiubﬁ&s eRdoRiny gnehewharhﬁmaga AtJoYerrBﬂQ%ﬂ afith
met hi oni ne. The pol ar neuty am no aci i ncl

t hr eoni ne 10 c354 Eapence gglegied ﬁ%m ﬂa%%fa%q"ﬁetme%%%?eérr?féduesmel 3|$o§2t?3\9el y
Char?ed l(baszms(ﬁnmosagnQmo@casocbs%dggmonezé bvsmen«md 30:&& aEb ﬁdehe
negati vely C acl dl C i ds i nclude C a

oo 20 ¥ R bt fies bt Faeie S et PROIBRT P IR Mo @3%9 Qe

or conpri si n@eaufxcramglrpmhm@ﬂach ahinyoaqit ebidues mFImGSammg acid rediddos 839- 111?)7 or
(conti ”“Ous)arﬁﬁ‘o%gd%é’sk s 24, b5, 953 H%“ ea g ﬁq_grboﬁ’d @g%th&&)is% iseg fhe, |

enbodi ment s) Consi s am No - ac1 g
Nogo pr ot &b n:emamdstpe’diHQH)Mﬁ)dGl ment s, such fragments are not |ar ger than

35, 100 or 200 aWOfElﬁé Hﬁthoﬁ??ﬂe\iﬁhélyﬁésc%ecﬁi%@'tti%glﬁscﬂfonmbx ng‘béﬁtslﬁ’x{B adl €

not limted to those | ecul es conprising regions that are stantially
honol ogous t YeCks gy e uﬁdea'Qr?@ﬂ%tglCE ﬁ@reapn VEEteys contpininga chiraerEngrig caRRtiag oAt

| east 60% Orapwc%)rﬁfe 1886 oRA b8 E1atieR ¢dik&6tslgﬁ(als)a4ﬂrth@ﬂoﬁdiﬂ E&h%&d&ué@@:ﬂence
of |dent|cal when c ared to an.ali sequence, i

i gnmont 1 STRRSHETRpI E ST KPP s BN A Lo e diseand fryivo
exanpl e Bhé\SEconbipatite(gesairredunitgn4tidng. SE:Jhmd:ssmh oﬁhuqleldﬁﬂé,sed\bhw enctdingt .

6: 119-129)) ose 0 nucl ei is ca of br|d|2|ng to
2 Godi ng. NogSeatalEd PRt ot i B ool B W RS AR Bl a Rghenc 8
nonst ri ngent thatothel Nlog@n@tem/bt paptide & etxgwpaedsn mgosﬂ@@@sﬂbmwgrmm the agcombirgot
provi ded, e.gna GOREAL. nm@exaaﬁgreos,a;r&%nbwm 8 $rdtén %g%@ caﬂka&a%? ahgcl udi ng

| abel s or bioactive noieties. deriv tlves and anal
i nventi on cawowteﬂlealénﬁe@'cflwnmqwe tbﬂsarﬁe{\nsaenmwamhoﬁlr@%wﬂwe a0l

minlt puI a][ h® nllﬂogz'gé @iﬂur&ﬁﬁbﬂnbtetd" eItli't@iP'l oPdeﬂ@thB e BELtIORG201.8A nbﬂ%a@ﬁlg ]E)r q
pro ein | eve or exa Ccl one ne an e nNodiTl e
by 51" | 6 NRPTOUE B AHAB G a5t RrOmBRr 867 DY B Gy oA AGED SSPTERIAR egi s
K/goml i nzé heinglude, (Wb ixic @bt Bmitdd to, a@%gmo%dlfpmhancreégam (E;:mdistlaab(glhambmy,
nual , e or apor or n DO

York). The Sg%Sdéﬁg!ureég) %dé%clﬁgéeego%o %‘B¥d gltqg 2 teﬂﬁwgﬁf; %e P{llé\lelison
endonucl! ease$ayomd vhis¢Wemainytof etral. hb980eﬁzly PETBE- T8 DIihE herpes thymidinelkimasced,
dor 1 vat 1 vaDoprmiot Y Sidghdt ot bl 1981, Khod NBUPAGRUSG: ISR, 74 I B, MGABAGn
nodi fi ed gentequenss ﬁ%thwm?lﬁt’hem@usm(ﬁmr&rﬁsﬁh@lhdﬂ&l Nettirel 2939 a}nprakariiigo)
3“' nt e(rjr llilgt eéx;h&ssioh?@ébx%tsh&ﬂa%ljthéBQ&taﬁhztﬁBB}&ﬂtéﬂ’(VElhﬂeKﬂﬁﬂ@fﬂ aail. 0[97@?!‘0@' t he

esire (0} A e 1T oha e 0 nucl ei ¢
aci d sequegcgaﬁa% g%ﬁétgd% fﬁ\?‘ﬁg FL‘?C 9'i°(/6$\|%(%8r’ qéggr?(ﬁ?‘br

destroy trandadtAead, SdiniiSi At§0cat, 23U£Ueatsof'6séﬂ1r;abteﬁm fmeqteemhmantdfacﬁeﬂa ciheat e

vari ation n o) new restricti nend uc eaeS|tes
o dest r oy SpreEae Sreiane Do 24 hod Hial BBt pls SpRRER M FAS | on
Any techni queymhntaswptcmgnﬂesglsn Kcrvana-Estrellaet alr,iNatam 3@1;"0% étB) ar iz qsldhﬂrgwctrut
not limted to, chem cal nutagenesis, in vitro site-directed mnmutagenesis
(Hut chinson, C., et al., 1978, J. Biol. Chem ?53:65S 1 ), use of 15 TAB

| i nkers (Pharnacia), etc. Manipul ationsypf the Nogo sequence nmay al so be
made at the protein level. Included within the scope of the invention are
Nogo protein fragments or other derivatives or anal ogs ~hich are
differentially nodified during or after translation, e.g., by

gl ycosyl ation) acetyl ati on, phosphoryl ation, am dation, derivatization by



20 protecting/ bl ocking groups, proteolytic cleavage, |inkage to an anti body
nol ecul e or other cellular ligand, etc. Any of nunerous chem ¢ 00

nodi fications may be carried out by known techni ques,: i ncl udi ﬁﬁ% Rot
limted to specific chemical cleavage by cyanogen bromi de, trypsin,

chynot rypsi kn, V8 protease, NaBH4; acetylation, for

oxi dat i on, g@ﬂﬁ@?ﬁgn nmet abol i c synthesis in the presence §¥h?%%92§ﬁ%cin;
etc. 25 In addition,_analogs and derivatives of q can_be chem cal |y

synt hesi zed Masaie ViRadht BNAPrpopier teardesrd ahd it Mipdl oA eidpBes P87k and tego
protein whi %ﬁ&%ﬂtﬁ@;&]&&%mw dnegimel cialiose lﬁphd&bhzﬁélcifﬁ gaase gHER@a R GeERd

t t t d f th
Rt her or o ¢t e 1984 Nle S10 Y B-DA! olet eltiatingd fallaraet fihansiengs s o
I Gt 4ippdmanety the A S (acatn bdethiyt toigt ) cker, PG¥D (phot b
7 s e o Gy
'D|sorrer p 1@6{}3 %) ;ﬁ;ro I té; l grﬁmdlt tional
4- am nobut erDntrtdﬂgiorlSAWblChZXlahit hsﬁubawrﬁ%tyand have;bep@utxhzedmnan%emm no
héxanoi ¢ aciyfm M. lexast%seaxfgeﬂecarm%wn'veuaﬂsqcm?e lam@eﬂ{&efﬂ%&&mmﬁ et al,

orni t hi ne, nof?eu0|ne nor proiline sar005|ne

cysteic aci d98 ‘f'&Pﬂlﬁgg@?cq%eomdtzlﬁmlyIlaﬁg%rﬁ%rlfesi’ Sxmm &Quant. Biol. 50: 395"
cycl ohexyl al4@94 men&ﬁtdah%v mpatalbgpvazmswn&magé;ﬂsconm éﬂﬁhh?dﬁh@@ct%l ds

such as ~3-net May 2003
ST R AT e 0N VST S e L
gener al . Furcohiesiredien whick igattinoindginghaidcelise Giossctext etail.pt 84y Celd 881647-658;

I t d
1 eYOr ot ary)a gaids & 4064 Nin DAL, AldEDIDGO I TOLN R E Bifh s ggri ©.
(preferably ld8#s msommgammamtumea\grusazonlwﬁmor@whwbns actm% it testiqubeg dorpastit ei n,
or at |east ngrrﬂaﬁtﬂa Q&H'ﬂﬁét‘ééu ge&é?%t%‘099863@IIQS%51495P?1@U%n hér% c%ﬁ?rS‘PregnBﬁ

carboxy ter S Vlia a am no_acid sequeRce o

di f f er ent 1prvduiel 8 active mﬁéerémw aeths 1 9%h Signes apd iDewel & 2686%) alpha-fgiepraisied

by reconbin he @amﬁﬁégio%méh i8 ateliliCera R BRCQ Al D85 NP [CRAIEBII. 5:1639-
(corrprlsmg I%‘}o 8 nce g li‘Eﬂfrarretoaco mg sequence for
a different \9fetidammereta B8 Seroee %554 Buadrha d ARtiTePHR SeRESONHY! qes'gat. ng

t he appr opr ivéttiéh i@ucthel if tteeclivdr e&mgr&cﬂs le&pmhagarﬁhmevdesumd 7aynbaa gabnd
sequences to _each art i ng
frame, and e%?B?%é‘ roLrﬁg‘[oﬂ M“?‘F‘ﬁé‘@“’é 0 md& & ls ogﬁmdc ¢ alpbtrd%gh ?tu Sn t he
art. Al te2na40yKoNias etabhl 6cGelhdg: B%%rmmr@tbanaprdﬁen gameecolnsromeetomwhlch is
synthet !¢ ¢ SERA H4fBoaciyerte PYILS elral} (REHLARSY NidRoSCAPI BRI IR | © gones
conprising portions et er ol ogous pr ot €l n-eéhcodi ng
sequences nHYYIsE ltﬁbhgftarlﬁj&géféf cogliekiegien sihdganiye i Biekatalaniselei (Ranisk¥dences

include, forng¥anphes3-bhe, h@Rbditlofichelelsith hodend gﬁewn&agegl&q SmRpiifi C

enbodi nent rel.ates to a_ chi meric protei anprisin nent of Nogo of
at |east si @l Rdhelpipgthalamps fMgsanest a‘s’p‘gégffslcbc“éﬁ%%‘giﬁ’en}” he Nogo

derivativggis a rmhewif& @mrmm ngveato? % lrsezgth@rbo@fprisemin@gwemb&aalymw

pr otein. In a e]::)er r0 nucgl accP c trhnqore m(g%“ Y tilitvo%s I‘Fd? &ll(}n | cfﬁln%nt S)
are protei ng® APEN it UTAr I°9 ccurrl F % e ddient s
of derivati vresreacldctdﬂamg@rse(e/g dewrhldztwemstamm@em)bsectl on bel ow and

exanpl es secti ong,l Nees) OR
MORE DOMAI NS OF ?ﬁ?&%&%ﬁ"ﬁ]’%&“&t fe%/ggﬁeénéﬁéﬁng A A
to Nogo der icpdingseanenerinirhe SeaRl rﬁamqﬁ@ntsne of each Rbthe thrﬁegﬁﬁ&w@rﬁj
derivativgs caﬁutmrokxc fsrmm&h@ exﬁxlaeiampmwrs Semh%d%meamatgesed;m% Cap)si st
of , one or nor.e gbut not limted to the

protein, jncl
conser ved ca?fﬁeaaip Prfﬁhﬁaacprsﬁmnw? mrete@mff%gem thqueubglone in the FaRFRh
acidic or queydm)gﬁhhﬂe ri ch domai ns, functl onal (e.g., binding) fragrrents
of any of the for ﬂ% onbl ation .of the ore %y ¢ peci fllc
Ol any of the T onedolim) oo R ORISR SL A Eoleatian, (Laneaill e
that are thopprdaclmgn@hnsldinadidbybriezaton,i(bprbsgee prabsaice ofibsarkérd godeogous to
specific £y a%gam 38 (& ckffessRin A19eeREs NRYAERCRE Hnhd firsugpk SRARAL pROIRE LPA Y 2

domai n of "a
Nogo gene inserted in an expression vector can be detected by nucleic acid hybridization
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6 May 2003 WO 00J31235 PCTI US99~16160 honol og can be identified by protein
anal ysis nethods as described in Sections b.1.2, 6.1.8,
6.1.9,6.1.10,6.1.11,0r6.1.12. ' In another specific enbodi menthﬁyﬁ%%ecul e -
is provided that conprises one or nore domains (or functional portion

t hereof ) of vio Di$igs3sPr ot ein but that also | acks one or nore @geNAISIH 26160
functional portion thereof) of a Nogo protein. In another enbodinent, a

nol ecul e is provided that .conprises_one or re domai.ns r. functiqnal

bor 1 on' t her BURIPTON SORBEH S FGUERaES U treTRaDEguS Drfd IBRrhS Mok haein n e g
due to del etdecshdaippioach)thevstahbiani vgtoddivusasyssenoéancbeNdgnified ah@ selediel igised "such
that the mutant .domain has, decreased. functien). A0 5 7 ASSAYS.

PROTEI NS, | DR RTRSRo0 SRR AL P B ettt (45 i REre, ef ns,
deri vat i ves atiditymesistapse taamtibeotins,Jeapeidrationphenetgparecdiution bodydormaoniipt i on
of functign 5 L 1 \ .

i m g, S ar e G b b s o ey T Jor bt i he
5.7.1 ASSAYSVazp 89083 insQrted Wb mitemarier gerosraransee Bihe veston, rregmbpapist i ¢
enbodi nment , dﬂa&qliﬁgr@.tewogs ins@R lchiy Bé {d¢RShics) tho abseBce JTaRe Merkes S dehdtion. In
inhibition o Ig‘H 3T3 spreadi nglor i nhibition of EC%,Z neur.itc outgrow h
using, in vihf§iidaprach, feembinanEpressign geqors@pn be lentified by gssayingthe fogo
embodi ment, No@Rt PXpRésetdisy thd esdovbinane sSithdsapatads: waed, b ensaplel n ssay for

expl anted_chi.ck. dorsal .root gangl i newth cone col | apse induced by.the
rbsence. 8 HEGSH SGT eI protRAts of (HOTE PrER b B 3Ry ST mer il B o
neurite out gwithwadti-Nbgexpibady.ed chi ck dorsal root ganglia (Spillman et ai.,
1998 J. Biol. Ch " - N .V

FUNCT] ONAL  PROPERTISES PRRiEaiat eyl DR, Holteie i ANRAF S RoHad skl
derivatives mpiodriaowgsn durartyaaxbeuse & pionagats/iy Qaed/wiilgbletapicystom a0di ng an
ani mal nodel o bQth &ABkILALSR f@blishedGEconbitaht £:883RMALLOR AN BE pldpagatd sances
and behavi or recovery. 30 preferred odinent, a rodenF corticospi nal

30 In a e

tract is &énﬁﬁl&ﬂedo‘? ety CAF PRy ¥hlagicdstgE Ruressiang celgrt Wairlh ran besed
ant agoni st s @Elubi®at & Qotaiiited 18] Mk €6lidvang etad ofhkir dbEvtiabs: uiedn driahimal
regeneration and functional r.ecoveéé/, as_conpar ed to untrea]t ed control
ani mal s or cYHRPFOIUCAT YASEIA YiFus A AdenQuiryss isect Yiiusessheh Hrbaquleyirs ¥eastt ur al
pl asticity ovectoegdacéridphage trytaanatoinmbda) sddhnastie and esimid PNoy véadreltb ng of
defi ned neurl%lmet RSk 35 Functional recovery is neasured by | oeconotion and
by el ectrophysiology skill tests - 34 6 May 2003 WO 00/ 31235
PCT/ US99/ 26160 exaa@ddition,mhosteellrsgrarmay ke ¢hosen Wikl mpdpletes thesaxprasgioniobibt | et
reaching t asilﬁscrﬁzﬁ%c&;eﬁé@@a&ln’mﬁﬁese‘{nd%kocesség% ggﬁ@ _I_ﬁJroM?é! hPHEIsEOE e fashion
(2):124-131 ). 5. 7. NQGO LI GAND, BI NDI NG | NHI'BI T1 ON. AND ASSAYS THEREOF 5 In
one embodi nﬁﬂssre%@ipéesaﬁ@ fom ceetaif Pramotesy canibs elgypted i the grasencg of cetaipet e
wi th wild-tyipeuddng thub QxpRkdish 0tht @erdliciliyNagihcaitdiNugHrotia MaLti dofiFbiNaassays
known in the_.art canfpg us§d, |n|icl udlcg@hagrt. not I|m.§ed to conpetjtive and
non- conpet i t ] VAeHRUs Ailferepthest ¢rlls fgve Chstisand FRRCifls Meghpn hoissays,
ELI SA ( en2ymeardslariked andpospaansistemil grocasiagynd modidioatvang(a.z., ighmosydassay s)
i mmunor adi o r1.C | di ' I.Ri.L4 [

PSRRI Ty ngk, piSh B RGP bk R B e chosen o sy

15

i mrunodi f fusion™as , I J { .
or radi oi sot hpdesirgd amagification andiprotesying we e densignlpoetsin eppresiedi Far ¢xample,

reactions, agghaikibR# 4 %t&%ﬁ%&n‘ Sarlbe us&®lo RO@ICH ah A l&%yﬁ?eﬂ‘%lﬁ?e protein

hemaggl uti nati gn assays), corpl enent fixation assays) I nfrunof] ugrescence
assays, pr ot BoAuck Expraspion igyeast Wik Reodresca slypasslatediprodpst Kxpressiop in | 1y
30 mammalian cells can be used to ensure "native" glycosylation of a heterologous protein.
Furthermore, different vector/host expression systems may effect processing reactions to
different extents.
In other specific embodiments, the Nogo protein, fragment, analog, or derivative
may be expressed as a fusion, or chimeric protein product (comprising the protein,
35 fragment, analog, or derivative joined via a peptide bond to a heterologous protein sequence
(of a different protein)). Such a chimeric product can be made by ligating the appropriate
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15 one enbodi nent, antibody binding is detected by detecting a | abel on the
primary anti body. I n another enbodi nent, the primary antibody |s dﬁkgcted
by detecting binding of a secondary antibody or reagent to the %#Y y
antibody. In a further enbodi nent, the secondary antibody is |abeled. Many
means are kp in_the art for detecting binding in an inmu d are
within the g@ﬁ%@“@ﬁ the present invention. , 20 In another gﬁgg |ﬁgﬁ?,
where a Nogo-binding protein is identi  Pied, the binding can be assayed,
e.g., by nedwsleigeacid seaunnaes qnceding tierdesired agnpe paid seqyprnes feerch ofisy by gt al
correl ates QéhoNa&PiHRiaRUinHe pRpéricodmgTrinicabiPexpAdisiRg tRScHMESL protile by et hods
will be known to the skilled artisan and are within the scqgg of t%e

i nventi on. 2Bethods commRBEmPME [dietrTae My HED praimedie Prodct mpehs madst or
prevention dy preeinGyfthelice e8ngk. dhysese A€ b pefiideashthadizdrr at i on of a

_tRerapeutic conp d rmed herein "Therapeutic"). .Such "Therapeutics”
i ncl ude but are %’t‘nh ?Ii()ﬁﬁtag‘g gF%‘?m'ﬁIS&bueB?eéth'I?ﬁ%dgﬂ#aé‘rﬁ‘aﬁXBEfése nd derivatives
30 (including fragnments) thereof (e.g., as described herei nabove);

ahti bodies thereto (as deggrifeITHCATRIOUND P ﬁb&'lgéil\ds encodi ng the
Nogo proteins, anal ogs, or digpl INGE0 (EENE PROD i'bed herei nabove) ;
Nogo anti sense nucl eic acids, an 0 agoni sts oni sts. Disorders

i nvol vi ng der egullapadicelar 3speds, thiripyigrsion proyidesrmina asit sequences of Negoed or
i sor der 10 1S5 ol INRTATNCED, Gl ek 2alsand cbh uk BbcROPRICA EoRPAR hiAGEAR
wni ) ur.l , | , |

defici ent ordeEQINRRY &y %a"tl?eéﬁ‘f‘%ﬂlzﬁ Béaﬂf‘ ﬁ%“@b’b‘?riWHClb?"Cé’thﬂ%Pégﬁ\SP?'@ﬂt’ hat

aﬂt agogi Zes_z(c'ti%}igbfv'bﬂ)is stg@B cﬁdé@@édu@xﬁbgs %'ﬂitﬁ‘)d&%Q}d%fl&%ggd%awfbggg/nhlgylégﬁmai lin

t he subsecti.Qns ow. -

Goneral 1y, ASHemasaes B3 e s foRa e ds) SBPEYRg G o e GHAR e

reactivity (functiohal actsiéendssendtedwih es)il-idngth (wsldtthpe) Nope 5 petdige.gonhat  of

the patient | . ce | r .ed i a Nogo

orot o, e A<gBHTE SR phipies, e RoELSHLE &SRO BERpsc i TES TOD0

Nogo pr ot ei reprdading iehibipentnieurtie optesrwibrinlpbijionchindiag loa Ndge sHbstrate etiNogy a

human pat i erginding Farther, BRAZMEN] (BB nEREMENK-RO: Ot Boe RN | G

DEREGLL ATED R [ P cr e éeasé‘g and. di ?gllr,;denrt?oi ol vi 'égg\ég%g’g%i?at ed

cel lular growth ap&PecHicAmRhedypents theigveaop arayjdes drpmeats phf Nogo protdn

g(ler aloeut [ ]‘3 dohﬁﬁtiﬂgrc_?_'ﬁ@[e@ﬁ 6(amifo -,acidslmg Qﬁhﬁrﬁﬁacﬂfs, wminFQSihs,mwnd ihﬂlo B¢illd, 200
anpl es ol suc d er.apeut | I NCl ude t re not,.l1 ted to. 0 .

or ot 6i ns, 26leFPIRESIGLE Of F Iept 240 aming acif, T oter sambadimenty 1)F brafeinggtmprise or

parti cul ar | ycohkisttessengallycdfi thehighlyicohsdovedi Nogoafarbogy tdrminab domaini(catbery cel | ul ar

growt h i nhibiti. o taha [0, ' . ' ni mal

nodel s), apa erﬁlnllljlg{‘ellgg ag%llm s§desg)go g?\QA )a%ﬁ?%é“qeﬂ%r grtﬁeﬂntﬁ[ngrc Q@Eﬁlé{ﬁ Fgﬁﬁ}flﬁl}é’w

active deri viackingethe rorserigdrarrboxshiermaigpl damain, or thsrhydepphplic garhexy teaniagly ) .

T NG nyel SHoRAER SPUERALE) R NEAIHAR, & the a0 RRal PO FROIREyibi 6 o

| I, W | | I, u Y I, d. A
Ther apeut ¢ s*WEaPOBaHOLECIFeE 9f 2 Nogo Pf%gar%?dmrewg?f Hieleie afigepertingdheusi ng
irr vitro asfpgsinglardgtbiidtd. nodel s, exanpl es of which are described irrfr'a.

I ifi nbodi t h i th te Nogo f ti
0 SPeCt ) Ot M R SR R o SR B o
di seases or ptodwt derts dnalyetdsi Tigs mnackibeehyassays Hesed ea stedph(ysiehladrifwretibmal nor nal

or desired .0 j >t . ; i
wher e Nogo. g Shaties Ur hSe dhthdingadlsfild BbinkRF uRIRIRP UGB LB
or under ag?i Wegel glectiendieresispimumumassapretq.2) i n di seases or disorders wherein

I ~r Yi tro (or i rrOle:e\fE’e)N?%Sﬁl‘&il{ﬁ%nitiﬂw,@mﬁﬁgé fé@l‘aéd%ﬁ@ph’ﬁﬁéd EWsthdaMOgO.
agoni st admi ni stration. e 25 absence or decreased .| evel 0 protein

i.n Nog
or- functi on BsHofancluding chropwiography (¢-&. ipn exehangh RHitiynandsigae FRIRmN: | ssue
sanmpl e ( Ie. g. chri)mﬁlﬁgxbbl‘i}p;sgénﬁ-ifﬁ%tiﬁh, differeftidl aM:cuB'ﬂi;]j, for bynany éther sft@fdarﬂ%RNkﬂfque
protein levels, structure.and/.or .activity of the expresse 0. or
prot ei n. Mant?r H‘&ﬁ‘fBﬁ%a“é’Pe?ﬁa 4"y nﬁ'leffgmé\p%alcpéﬂpegéesm sbee%ﬁ%{}ggl,smg AY udi ng
but not | égn suaidblt @ssay mehdiesdomsas rook ganghio el sonecallepsec NIB 3dB opreadisgial i ze
n

Nogo r ot € ki, BB It B 1o AT AR LB ELOSL YA, bY) sodi um

d
dodecyl suifate polyacrylam de ge oresi s, I munocytochemstry,
etc.) and/or hybridization assays to detect Nogo expression by detecting
andl or visualizing Nogo nRNA (e.g., Northern assays, dot blots, in situ
hybri di zation, etc.), etc. Diseases andygli sorders involving deregul at ed
cellular gromh that can be treated or 35 prevented include but are not
limted to proliferative disorders, malignant tunors, nervous system
tunors, etc. Exanples of these are detailed below. -3G 6 May 2003



WO 001 31235 PCT/ US991 26160 5.8.1.1 NEOPLASTI C GROMH Neopl astic growth and
rel ated di sorders that can be treated or prevented by adm ni st({ﬂ%lg& of a
Therapeutic that pronotes Nogo function include but are not 13
those listed in Table 1 (for a review of such disorders, see Fishman et
al ., 198S, Medi CI 5 2d Ed., J.B. Lippincott Co., Phi I adelpgphirbenglGPLE 1
NEOPLASTI C Cre! S&\ID RELATED DI SORDERS Sol i d tum)rs 10 sarconas angéﬁ
carcinomas glioma, glioblastoma _astrocytom medul | obl ast ona
cr ani ophar yngi oneAlgmativalynenas adNeronretein Rrodncad by A decombivnbirddantifed the
neur oma ol i gpg@PdEiagkdueA®: dmm@@gteqmnr&m@&ﬂea%ﬁmm h&&lbcﬂﬂi&'s@éﬁe‘%@oﬁﬂe' n
specific enbqdi nents, nal. @S 8 4|fer tlve Chﬁh“gﬂi’g g 3
met apl asi as e e Santaingd 1 fvﬂa s gl thegrats ¢ synthesized by e
or prevent edstandlatdcheméoat maihodekrmrs;nsmsirem g..5p¢ Hahkapilied, M, easly, 1984,/Ndture
_tissues. 5.8 JD"%»’PPﬁES/AU GNANT CONDI TI ONS 25 The Therapeutics of the
inventionth%llt 0 e Nogo activity can also be adm nistered to treat
premal i gnant condintanothsr Atechatecenghroaivmaentt, iptivg Negs Cocantte murified filoastédtarabr
mal i gnant st C ed in
Table 1. Suc H.\'Fce(s),gﬁ/ #%g r?gnégwdtsﬁgéha%etﬂﬁe?gﬁbgeé ﬁ;,%?,%g %éﬁﬁrﬂgloﬁfégg ditions
known or sus}pmftcétllmﬁf precedi ng progression to neoplasia or cancer, in

particul ar, Where[nrh%eaﬁpah@ﬁmen@&we&eemmvéﬂ,oﬁmh B?r&émbmeﬁmas' a,
met apl asi a, or nost particul arl géj&;am a t@s oicurreg revi ew of
such abnod raProgiesaoH receﬁ@ma%ﬂ%mtg BB Pyscherdcahnyuhgtic meshesds ohy; ¢

Pat hol og~~, ﬁﬁfﬁd&lon WitiveSparie, ﬁmﬁdebuﬂh&: h@tdﬁhxtﬁﬂltaxhd@@cmﬁﬁnﬁ\% ds a primary
Hyperpla3|a|sa rm of CO”?L?;Q‘h ﬁi'ferat' F ﬁ?g
o™t o ubind afidutehee 8L OF Park GEing finino e et bVl ab e in
alteration |hga¢er2ac(SBQdDddO12mnxovlrmnn Figateald! (@EQaD NO2R ) corriunfan doRigued 13ed 35

cel l growth t
subst 1t ut es SHT 0 s Bttty he“%if%aﬁéséﬁ%ﬁ%éhﬁonﬁ et
epi t hel i al5 omomiﬂpmdu mélgureb&)ear@eanlabgs heyeol, cmlu l@protﬁnsl\@yncﬂmsmreto

001 31235 PCTﬁHﬁ?%IfQﬂ@ﬂo@& Bl R ,ﬂvmtxxﬁ%maﬁe%mm amﬂs{ehm with

met apl astic eﬁlt ium asia is frequently a oreru ner of cancer, and
is found nai W thHSPW%‘Wﬁ%ﬂaI@é it is the nost disorderly form of
non-neopl astic cell growth, involving a loss in individual cell uniformty
and in the architectura ent.ali o I iLC el often have
abnormel 'y |arge) dee r{i&%ﬂmwﬁfé@mgg hi

Dyspl asi azghar act eri stTheatrgturcafuis Nogregane b potetxcat e anblymdh,yvzrrrduk ation
or inflammat ] t M! nor mal
cell growth c%@‘?%sc é’r%fnzlg eaq %n psg\r(éerlasi a,sg hrr‘(\e%pl gg?;gtg!&%c?%)r@ég] as° vgggthe
presence of sheccipngor e characterl stics of a transforned phenotype or of a
mal i gnant phenot ype) displayed in vivo or displayed in vitro 10 by a cell

sanple froma patient, can indicate the desirability of

pr ophy! acti c/therapeutic adni ni s¥fdt MMéuti c that pronotes Nogo
f EnCt ![ on. lmant'[‘ﬁkﬂﬁ&wﬂlmﬂﬁor EDN'A @C‘?@E}ﬁﬁﬁﬁf It& EHbCQ\I%g@fgeﬂe éz{nadt Lﬁdnﬁr | .
phenot ype e 0 an r, substr a s 0

ot act | nhi BelPanmeREEe b o feriR 16 soubsa funittiop Kpuhdn l‘?@ﬂﬁ@é 1MoL

i ncreased suBidl. 98:303s{10), tNort&emtqebsxedaam asea é. ngneemaieaial emr Pewl Natl.odcatiet al
entiocns. 156t SRRt a9aGsh, | FiA5R AR UPLA ab L MAHEIECE, gl © ™ 1 ©
t ransf or med Molemlar @lkamtc,, ﬁﬂabota}&p'e) Cold I’Spanmélarberrm Wel’kt),sxndé)hb&tscmncw\hl ch
exhi bi t's gfea iy PR1fherhdd@nlif réRUbRNEPCR; U.S. Patent Nos. 4,683,202, 4,683,195 and
4,889,818; Gyllenstein et al., 1988, Proc. Natl. Acad. Sci. U.S.A. 85:7652-7656; Ochman et
al., 1988, Genetics 120:621-623; Loh et al., 1989, Science 243:217-220) followed by

Southern hybridization with a Nogo-specific probe can allow the detection of the Nogo gene

in DNA from various cell types. Methods of amplification other than PCR are commonly
35 known and can also be employed. In one embodiment, Southern hybridization can be used
to determine the genetic linkage of Nogo. Northern hybridization analysis can be used to
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predi sposing factors for malignancy is treated by adm nistration of an
effective anount of a Therapeutic: neurofibromatosis of Von R qﬁliﬂﬁpausen
or retinoblastoma; see Robbins and 20 Angell, 1976, Basic Patho

Ed., WB. Saunders Co., Philadelphia, pp. | 12-1 13) etc.) In another
specrfrc enbodi a Therapeutic of the invention is adm

human patle (”pgﬁg%event progressron to kidney) cartil age (ﬂ¢ﬁ?ﬁ£ Eheast
bone}, skin, skeletal mnuscle, |un or spleen of cancer, nelanonmm, or
sarcoma. 23 dstegnine theexprerpReef heENRT? SeneAN3TOVSHIIYPFERARIVE SSTHDERS |'n

anot her enbta@bagxsmen%r 1duQit] BMERY eQBd fR %E@'éﬁ‘ﬂ@éﬂdnc rthaarmrgewwf% Nogo -
actrvrty Is used to treat or_ prevent hyperBro i ferative, or benig

dyspr ol i f er dbydizaliog sprdtiaus fapbeth Sputheinsnd Negthem hyped ‘&?tr%’cﬁaé&’ef‘@“tﬁ“@a‘idrrent
or preventiqy cﬂ’sfur&deferch@r’{?bﬁn&ielé fds WMBme(daSIEdin@gxfeb @Prel dledn@ssb it spe¢ifiE N ng

 (hyper £ 1 ophiioasBagte sl PR o [th PRGSO RRD L RIE TN

scarring prabeascantieasédres with nornmal renewal ), psoriasis (a comon skin
condition charac el a n
pr oplerI cell fat ethg %‘ étr?(g]n ér}lé? {?ﬁé:?]f%gu‘éﬁp IH%QM gee.rsga lO%Bg l¥h§gﬁlhég]ﬁ¥gg?t%ns yalnd
ti ssue hypersiruepieyi the Mpgo aspos @&tn@onym pprav,qdéa)y resactsvnanﬁom:c@mlmmpv
-38 6 Nayd,%ggécéﬁ@nqu BB Eg&m&g&gg%@g;eo In a specific enbodi nent,

nucl ei ¢ aci ds conprising a sequence enco ing a Nogo protein or functronal
derivati v there NAWewmnﬁryglﬁérw pasopm M\rse}wqurﬁmwm tbeyalrhay of

gene ther apxncrﬁaﬂgbﬁt%f RRlted & tBE MetRd R RI3BMN AR8 Gﬁmemmsbyrvfehﬁ Enzym

admnlstratl cleic |dtoasbe t n f t he
i nventi on, 9&&&8&3@%@ e(?é&i ‘th(g @e c’(félgd lgbthéP‘hWWn?‘c edfhates a
t her apeut i C leEfAeGn 5by3)pt‘nemi§<t offhy7 ND@Opdlymmfase)QTabd%rhyid(mcHahBoﬂﬁﬂ BOHz&erft(No gene
Fher apy ava'&%' 9), r<])ru f%ataut%ﬁ&t gq)lqﬁ%g%%ﬁ%g % ngﬂ; (?165% at ms ri;cxster Clt%,f

i nvention. S are descri ene r'evi ews

t he met hots Qﬁ)gene therapy, see ol dspiel et al., 1993 Clinical Pharnacy
12: 488-505; Wi and Wi) 1991, Biotherapy 3:87-95; Tol stoshev, 1993, 10 ~.
Rev. Pharnmacol. Toxicol. 32:573-596; NUIIl an, 1993 Sci ence 260: 926-932;

and Morgan and Anderson, 1993, Ath2 :191-217; May, 1993,

TI BTECH 11(5) : 1512 hino WMG&C@@WN&OW@@ chrﬁ‘bé bauaalbyrafzdacﬁsmr’emaélt
DNA t echnol gy whi ch can be used are descri begégn Ausube ﬂ‘s q&“bd %ﬁj
1993, Cur r erPNASERUSRER ST FETANVEY uPATiTest SAYERFmERIHbe Rpledy, e S ML

Kri egl er, 20 3no st eeqhédBaf er and 15 Expression, A Laboratory l\/anual

St ockt on Press [.ef t Thera ut| LiSes, Nogo
nucleic acid tha?meyoﬁngﬁelF sa(hue pgggjgr(f%%he\r/ecﬁr%c er{2ﬁ§§y 3x ggglt Sls
protein or f(HagpehiandiVaors, ﬁ%rl%lpl’@?eﬂml tAvad.osi. UﬁAa7§13|3t’-‘b)blPehmemhlll¢lw

particul ar, Opﬁum@ cah BeA:E r&d@mrg 69113%& ﬁ‘f/@rgﬁ’ﬂrﬂpre)érdn% Rgd N(%otpp&elhbgo

codi ng regi sal d pronoter crb e of constifutlve,
optional l'y, aznrdélgqf@nzepogé@srrglensq eagraﬁ ReaueRgWhichengedesushassienst, a nucl ei ¢

SC' d mgl egsll e i's 9essdlal stm&mbéna@smgﬁmp ?dhﬂlﬁ?a%ﬁghl {QE‘C?48-|BQ)CWISG§' her
esire sequenc a 1 ONS onote nonpl.ogous
reconmbi nat i ob? ‘&% e’§ 53“0"3%‘1 l?eéﬁ’“g’r tp éalq“ﬂ?f‘%m@%ﬂgﬁ‘ég ‘S‘MS“EP%PF‘E}I’“‘H ecopglary

i nt rachr onossmfureeXpr essi on of the Nogo nucleic acid (Koller and Smthies,

1989, Proc. Natl 8G,89 ra et al
Nat ure 342: 43S- 4%3“'p§§1%}r ar\llsg?%nb%nd 5ﬁ§02nrc]1§ |2‘?‘°ct“%$' r%&w"otn OpeHh re dm j?a rray be

ei t her di r ecpredictionsnd plotiieg s thb apdetemnination @srmnde}hoewmmcmlaort@ nucl ei c
acid or ”H&'z?c'c&mgi?éhgd ﬁﬁﬂ%&’dnﬂﬁté&%ﬁ?@ﬁr’ep%%rhrﬂgh%?l%le1 fheWhi ch case, cells are
first transforne leic aci'd

n vit then transplanted into
the patient. Thes@th@rvmethquﬁa@wégrabmbrsﬁmalsraégp@elowderIhesagldur#cwt\ﬁéc or ex

‘é' Vo glene fj hﬂt@ﬁ%ltedﬁgxlrﬂy&yﬁﬁﬁ@rﬁﬂ}ﬁ' (B! rmntwmt b%cnbrﬁlm;fsgwl pht 1(153 ) and ded

irectly administered jin vivo express oduce .t he encode

product . Thi SCmpRifr mod S‘é‘lﬁﬂﬂﬂtﬁegﬂé\,\g{ Byd H@cr Fﬁ%ﬁ‘ér é’gg éﬁ!ﬂﬁ’é RANGAYN t he

art, e.g., byotoinist Mgdéliéﬂggmr(tumt Camnuafcaﬁmnsapmd)wublaa%mg;q I(mld:s;alﬁilgdl

expressron \Y nd. a teri it beconmes intracellular,
e.g. ?%fé?ﬁ‘%’f’o]ha ﬁgait%réoqggpgﬁ ﬁé‘f%@ﬁ%at ed retroviral or other

Vi raI vector (see U. S. Patent No. 35 4,980, 286), or by direct injection of

naked DNA, or by use of microparticle bonbardnment (e.g., a gene gun;
Biolistic, Dupont), or coating with lipids or cell-surface receptors or -39

227



6 May 2003 WD 00J31235 PCT/ US99/ 26160 transfecting agents, encapsulation in
| i posones, mcroparticles, or mcrocapsules, or by adnlnlsterlggllamb

l'i nkage to a peptide which is known to enter the nucleus, by

adm nistering it in linkage to a |ligand subject to receptor-nedi ated
endocytosis (see e.g., Wi and Wi, 1987, J. Biol. Chem 262 -

(whi ch can Bé’%@%@ to t ar get ceII types 5 specifically exprgggﬁﬁgﬁ%ﬁg
receptors), etc. In another enbodi ment, a nucleic acid-ligand conplex can
be formed in which the ISQﬁENTI%Q&ANG‘sIB N 'X?Orl‘&Oqﬂaptl de to

di srupt endosones, all ow ng d :

degradation. In mk?ﬂn@ttbﬂ{e lﬁvé?@i@hrm@mgs Pﬁ)tamls%g.%tsdormr B&Jaﬁrv&eaed in

vivo for cell specific uptake and expression, by targeting a specif
recept or (seeealogs '@ereobemy|b9mdcetandﬁ%nwwpesne@waavwlﬁowblph 16, 10 1992

(Wi et al. :1mmn8§fegi?l@§§' tﬂﬂ& aethRGAMMAbg &13 Su%ﬁagtlt(o\ﬂ(ésﬁﬁ)dluﬁbtﬁhrc)not limited
W)9212031$ dat ed Novenber g992 F| é"d %iépgt@g W %13?8 dated July
22, 1993 {C'aPRle e'ealdel}ocque‘ ShiBispSingls ieqis, el PRGN

Al ternativel lib,rary ha.nﬁlbtidlczl dircated ¢ & eeeolnbinant frapshieneol naﬂiﬂcﬂﬁﬂidemk&grol aye and

i ncor por at ed ost I 4 L i h rml Q
reconbi nati (JIHV\Q égF 'cgln%FZ*ﬁu% I 3st§b%f&§éi,% Eroocpeqﬁfaw?‘h ° e‘g@] ?p ’“’B%‘A I1115
86: 8932- 893 Smothiey dnshqdanertt, fadgmentsog @ Nogstprotei nsdmtlzﬂbaaasmromlhc areqpetist i c

enbodi ment, .a Mk eChab baghai ns the Nogo nucleic acid is used. For
exanpl e) t0 r'et'r ov rng}{ vect% can be used {see MIller et al., 1993, Meth.

Enzymol . 217: 581-V509ys propresigeskapwayn fhglaraast ks use frdheproduaiioniof pelyciopal

del ete retr%%t.s&dles%eqwgs%t&%&deﬁetn%rne a@zbammapenbsaamgt obithe.
viral genone and I nt egfxgtl on into host cell 0 The Nogo nucleic acid

to be used iBol¥slanal ankiBPGHRYt0;a8 cpjt 3N Hfﬂ'é"\ﬁ’é‘e?‘éﬁd bYhseghercaef PERIPes
delivery of mbe 1@6@% o, QEQ mﬁNoemm Eh@rrememm 10 Na o2 in mgmreqw dsanE(\th ors

The use ofs APBOFBGRE yuR Bped 3 tirySrett FE NP SERIRELNABNRPRBOT O 0

stemcells |<nacsnbbequdnoe tiakeef, tchxebebbxmncél Fg thopednagingtfantibddy, edrmophdstr apy.

Cher apy ar o- g i Uit b MiclR Pin 8 bR NElo pERYE oBa yh B bofion,
1994, Bl ood @Iefivpsve (47 3fragmantichereah includingdant got e torabhils, wﬁeratﬁhetﬁapy
4:129- 141, apghid Qﬁdm'& ALV ded @(F‘mcﬂeggﬁthe %ﬁnolgﬁihﬂ:reép@n@ ﬂ«%ch&%g 8h %e

Devel . 3: 110 114. enovi ruses are other viral vectors can beé used in
gene ther WOS‘A&BE%%P‘P%’é‘é%‘dﬁlﬂé’“ég?}éﬁ?'éﬁdl tg F@ﬁmﬁa&qmetvém tﬂceepk:&ﬁ) mineral

del i veri ng %’Dﬁsﬁcﬁ £ zllthﬁmﬁﬁ‘lrﬂyrd?dmdbe&m& abthR!s@BRtarkls é\ftm@wsbwsmn ﬂ;ﬂ&x‘éh@' ly

infect respir pi. t hel i a. where sease. gets
for “adenov b BnbesBiERs bt pLeaidne RORGletimee BemS ARk droRrbhe S o
endot hel i al andlpbt:ntxailydxsniui;hdlman #&fevants sucls esBAG\(badi eCalthettntGagenpdndbei ng
capabl e of i Ghicniunendiyh di ng cel I s. Kozarsky and Wl son, 1993, Current
Qpinion in meti cs and vel opment 3:499-503 present a review of

adenovi r ugs based Fge prepatabemefmomsianabantippdies digwed tprrawre Negapratsimisauensy

5:3-10 dem“&"aﬁ%@&el’-é&? aH§?ecﬁﬁ1q§9%ﬂQ:Y1'p‘i’M§dé§qglttﬁE ﬁr&gcﬁéﬂﬁnﬁﬁo%@léc\ﬁ& the
respiratory eplt el1a of .rhesus nonk eys. 66’0 her i nstances use of

adenovi r usesby spntigous colblinesgn gil{uro By /91 sxpsupes theshdyrslemadechrigie py can
be found in Gosemyabetiqieddly Kohlddhd lxﬁcslt@m(:lewﬁﬁat&&m&% @o;a@tvellds&{e al .

51 555 354, ot techmae, S R R any vt @ea%er%li@e@era&euq%ﬂéﬁ%m‘eﬁy has

al so been r'ﬁqirtaydd"j and teEB Vi-hgbridonhdheclapyue(tv\draincehurabn moil@déhal stibodieSoc.
Ex Bi ol

Exp. Biol > n“&% &3 13857 Mon AL RARARS BRE Lol FAGS ILPRYLACYAL Y55

el ectropor at 7139@% Mqrotloniliaphbodiesl aan tbnpmd@matgennﬁmanmla wtdizgfegetenbn, or
viral inf ecHea{hol E?gﬁétwssvbm@s!ﬂﬂt fmlon ngttB*?ﬂk%ﬁ ndoﬂcl}dﬁ%sanht}@dn&sr rﬂE&Sf)é‘usle a

sel ect abl e nar ker he cells are under se€l ecti on

to isolate t#H¥<sanbephtaingghy “%&&E‘W%ﬁk@‘@r{ﬁ‘ﬁ"‘aﬁfp‘éﬁ? et %xb?f’e% ErasgNetheAgad gbrif er
ed gene. Thoes A:esolmwem)h%yd@htfmmg hufad 8 c%upeuimqmv virls fhiPo (Cole et

embodi men#? th cIec iptro ed |

adnmi ni strat i ﬂn??#u 0’1 éﬂPB%‘ﬁFSt‘}“ﬂgf ’é?fgﬁ’ﬁﬁﬁén‘gﬁ & ‘SSSBH:hglglq?'r%‘ofﬁ%tti on
can be carr i sdomduig ttyheanmyentien, hedhnkmosuievicioptd foralid produtiou @if hehitoetic not
limted to transfection, electroporation, mcroinjection, infection with a
viral or bacteriophage vector containing the nucleic acid 1~ sequences,

cell fusion, chronosone-nedi ated gene transfer, mcrocell-nedi ated gene
transfer, spheroplast fusion, etc. Nunerous techniques are known in the art
for the introduction of foreign genes into cells (see e.g., Loeffler and
Behr 1993 Met h. Enzyrml. 21 7:599- G 18 Cohen et al., 1993 Meth

PNA ™ NACN o~ A n ~ - A NS\ NN NSNS NS\ 1 Y 1




20 necessary devel opnental and physi ol ogi cal functions of the recipient
cells are not disrupted. The techni que should provide for the 6%?)%@)3
transfer of the nucleic acid to the cell, so that the nucleic acid 1S
expressible by the cell and preferably heritable and expressible by its
cell progeny. The resulting reconbinant cells can be delive atient
by vari ous X’&W?SZS known in the art. In a preferred emod&rgﬁ%ﬁlﬁ
epithelial cells are injected, e.g., subcutaneously. |In another enbodi nent,
r ecombi nant askibediesd (Momisap ebal.,dPpd.iPeer. MatlaAsad- Acigbag.A. 81685 1t-685 Sp Neuberger

Reconbi nant bLo0o@gs aldtsre 382 $04-608MBikeROLQN.| FosSt REIRY 3 144 8y sﬁﬁ:lidé{j)\? are

preferably admni stered mt_ravenousleéi Thga mpunt of cell s envision or
use depends S5Aes e @arquse antibody atolecylerspeqitic fardiago tegether with gengsfroyp a human

det erm ned kintipsdy mbleblledf agprépitedfoldgical et cdneused)istth tibogleeire wathind
~ can be introguce f?rh pur nﬁises of gene therapy enconpass any desired,
avai | abl e cdPf SePp e RV Ierude but are not iinited to epithelial cells,

endot hel i al cel | sAcclssligd tonheinvesionf iethrmidplea desribedifoe e preducdon begiaglochdies;

bl.ood cells such..as, Tl h B hoc tes.- macrophages,
neut r ophi | s)anﬁggq'ﬁso%§'l%@%3%22@5?9%5& ge,dyté%gdr?ﬁlggwg%gge%fgﬁ’%%a?{ em or
progeni t or camkibsdies. T epbuiguesidesaribheé fatthgesngtracion 1 Fab expréghipn 20684031235
PCT/ US99/ 26 ] 0684 : 3 45;. . ' ; :

rar row umi T LA eL e BfAGT08S, Beichi 3481275428125 i Ayae d EQTNRARRcaon

pr ef er r ed1@rafoaneslenal Rah dragaients witbidhe desingd srecticty 4pnNoss nipleHIs odslvatives, Ahe
patient. |n aReggbodi ment in which reconbinant cells are used in gene

t herapy, a Nogo nucleic_.acid is, introduced.jnto t cells such that it is
expr 6] bl e byt HWIBGHY GagRenth ¥hichspiginipe idiotups sfebe Bolsrle sah be Beieratcdipe
then adm ni strewadedhiiques/ Tof exaniphs saghefigneenes ihelade butarencs figdicl ite: thaiast),ment ,

can be. i o SrammethuRith cf B Frot Sy PR R RS R PUBSG phREwEGhy Bt "
accor dancgs wirdgmeh@® wiicls caarizqutneretet byfredukmgphedisultide bvdget bbthe Faabth fragreent,

Ils incl {in . . .
Anderson.  1905r SR fofoyih 3‘%’%@9 el Bbcafih € e SR BT, Gl
acid to be iandragadusa dgent, prd BoSegmems.gene t herapy conprises an inducible

pronot er oper abl My lhdW88hckion bh SntiRdien Gerctfing for /RN AivBYPEASIKd on of the
nucleic acid is controll agl,e b contrg}lﬁl in tgflé%q%sence_or absence of the

15 appr opri 2°EOMARRRELPY lechridussdupvpin B 2rtagidi naymesliked dimmunesosbagh
adapt ed f o a4sa).t BordxhmpRy tosefdCartibodiaswilick neadhiag a apdsifipalopiain 6f IN6go

functional derjvative. 5.8.2 TREATLVENT AND.PREV I . DI RS, 20 |
VI CH NGB0 ERPHEs PE-BaK AR Pt SRR AT 7 A PL YRR Ringh Rch RELFrgent
ext ensi on, geoovainihg suchrdegeime rkor selectmnof de sntitwdy thiag specdiwakylbings a first Nogo
adm ni strati PREYL : ' i-Bht bl on.
The di seasesl?)d?ncﬁ3 é%?lg-e({lgé or gfél?rgsé’téaﬁﬁ?’ﬁy‘ﬁ‘???%ﬁeﬁ‘& °B§‘s’ﬁ‘?‘§"§_’?h %grrggée{&g ht he
nervous systBfbpsicofingsitivphindgeeo s firs§ Negodwprpciog and lagh ofhinding o g secend
(CNS) traggraNog@h(gnolgg_spi nal cord or brain injuries), infarction,
i nfection, malignhancy,  exposure to toxi 2\llggents .hutrjti onaci defi ci ency,
par aneopl astic syndt SPESHIF 9 @glomeinsef Foproleingre a Qg®Videdc| udi ng but
?;ﬁt lim tefl _toI Al'mtblefbmbi_ng agltibedicsan Ean&ﬁdnﬁﬂféﬂfbddkﬁmm)thﬁmwgngigaam _

orea, nult e_scl er.osj.s. otrophic.l ateral sglerosi an rogressive
supr a-nucl eal? b0 Sty FENE NaBP RisTein SosBisfes S REIREhdon. P X PR R0 o
activity (e.these potdimsj meastrimelgatls thereub yoapptoptiate phasiologicabsatiplasdinalagnostidogo;
ant i -sensg,n g{hgasceéci ds that encode Nogo; Nogo ribozynes or chem cal
gr oups tha9 ind dn active site of Nogo). Therapeutjcs that can be used
i ncl ude but are ndRrti-Nogp eritbadiss mad fagments bgrcof periaining thechinding dermaingeo
nucl ei ¢ aci dshdrijtutiey. € dysfunctional (e.g., due to a heterol ogous (non-Nogo
sequence) insertion within the Nogo codi ng sequence) that are used to
"knockout "

5.6 NOGO PROTEINS, DERIVATIVES AND ANALOGS

35 The invention further relates to Nogo proteins, and derivatives (including but not

limited to fragments) and analogs of Nogo proteins. Nucleic acids encoding Nogo protein
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35 endogenous Nogo function by honol ogous reconbi nati on {see, e.

Capecchi, 1989, Science 244:1288-1292). Anti-Nogo anti bodi es ({?Qld Edajgments
and derivatives thereof containing the binding region thereof] 3?5 € used
as an antagoni st of Nogo. In a specific - 42 6 May 2003 WO 00/ 3l 235

. PCTNS99I 26160 enbodi nent of the invention) a nucleic acid cont ai ni

portion of aWREH23%Ene i n which Nogo sequences flank (are bdidf ’é"ﬂ

to) a different gene sequence, is used, as a Nogo antagoni st, to prom)te
Nogo i nacti V(it’hlvﬁtivebynmplml’ﬂxmgmllngsme&:aismpm&tdledlnIr(mmenﬂ)bdmdﬁQIth@Nogﬂpi’otcms

7089, ot ur corays oy oy, B Noep e ol et Mo it G PY R thp e et

can be i dentNégoed, Iﬁqgm@eord’foghribmtwmrﬁeemtmen ovanaiqgsaassa@@mels,gpg based
on their abi i rll\lqg;o i nhi bit

. any known No[(gglss%u‘tr? ?%Eb‘paaso pr e? kér}gb% as a?/ltegogs%(?%/?ﬁ pngféé’écl%hé‘ tﬁF cul ture,
al t hough §en@Ventiohssays may al so be enpl oyed. Preferably, suitable in vitro

% in vi ;/o assgyarhheqarrs'du&ut;nh hrﬁ\sberg@dema?w ﬂﬂah@l@gﬁc&a@&ﬁtoqgog? a&p?w \fvittﬁin o
erapeutic an ether its a istration is. indicated for treatpent o
The. aFf oct odbf seapaar e press Rl R ROk B ARrEE Smbeate L Yo 20HInE B 1
N090hf :JnCt i Oflllnéttdﬂaﬂjdﬁﬂtiv;esltee,roephtﬂdﬂeﬁ &ihﬁiﬂﬁr:jg:@iel@é n(drélﬂinuﬁltbrmgactlvmes associated .
prophyl actica ses._ar sorders jnvol vi ng,.an increase
CroFative t ovib ull-epfmuP e SRETEr Rl ASTh Shirriieh fefthilfs danipEs
exanpl e, 10 which banesheiesired Mogonggeoicgy or astigeuiertpcan heeused, fovexaenps, éssed; or
(2) in dise " - QL Vi yS (see
e na bl Brlinfa 167 EhBI otk abin, o) DY ARER:

i ncreased | ewloss that 1abB 9518 @reiltwebflaﬁlgm bit, ¢desirpé Nogagiopyrtyief interesti(e.s. g. |

by quanti fyigngdiR & £Nog @Bﬁhfﬂ@ %r dan kel ﬁxﬂ&m@rs?@ttlhﬁi%oxfs' é?ﬁé@tlmlfe

(e.qg., fromblopsytlssue ag%/ qgilt invitro f RNA or protein
| evel s, st ruclPEPSHYAY ‘t%lﬁ,btyﬂ??ct%‘ﬁ %‘e%x‘?bﬁ%@gé:cl:“méﬁnwlﬁﬁs @ﬁdﬁ%"n

Many net heelsfradnadne ablcdnbeltd@ndby ac &iti- N go kitikpd ODeriRltia¥ ek analdgh udms\g; daut

t | ted t Ki t o det t d
protei n (o g eRpl e BRR it RO SRR T AT Ot PO RE B AP i droBcy!
sul fat e pol y&eagshwﬂedmtg:dlm Staiohs 6pHOte$ils]2. | mmnocyt ochem stry, etc.)

andf o hyor | dl 22ty 958 AKE e clEl RELn b UPNEHPEERRLA it BR1A6H AL

visual i zi ng respectlvel hern
situ hybri dﬂzmmpareétbd rycompnant DSMBteshmqquAM¢sseb®EnlSEwm6n ONTOEPNEOD

EXPRESS! Oy ! 3F RogdR@H hi pdiBiRGh fiRYeletbRGudrtit sfivi # Fillle 1R fifl Gecisee of

Nogo anti sense nucl el ¢ acids. The present invention provid
t her apeutic @B qsﬁlraﬁrﬁthaeﬁeetlmowfie%@%rﬁs A - a%gm@éssqomlﬁmg (or

nuclt eoti ?ﬁs AlfbatatiRel§ candidtIRRFENG D ﬁ(%Q&DQﬂOCﬁMguﬁmm@hﬁlﬁbé\@gQ 7®r17]§ -939, t
por i on er Cl a nrerers 0O a
nucl ei ¢ aci dfga?)‘glg\?gﬁ)g& ﬂngﬁre&?% "y @P 19)'r‘f°6'?’ "33 'EB1ef er abl y

nMRNA) by vi r Toacaéd momatswwgqumgmphmmd anmbars 1 Th25Banid/adrisd 162 of $EQ

acid may ??aﬁ? 102 R iR Cq¥0\}18)edaasc g‘é‘éer} 1gﬂsdép?)|eaxqg BE& Bgﬂrﬁﬁsgﬁgh ca?l be%l{}mg

mMRNA. Suc | SensSe nucl el ¢ acl
i nhi bi t NogofrpmMNagoarithorhaffesting b@lthac@tmtwéfht: cemsnmdungoﬁa e@tseqfthumﬁn of 35

di sor der's asNgsArdhfftsRHemafiely coRiddhl oAU PRI o BEH3H5R8) 26160

The anti sense nhucl 1 nvent il on ‘can gonucl eot i des t hat

are doubl est #&h#te 581-680.13R 20648838 d0r HQal Ig7 °I5§IEQ(¥P I?ior’r%jS"F PE&PFQYHjeér
deri val i Ve {i1Rineféd myfanGr hulaMNago i dreGich YroWHE it chrhilo A dhinbrer

't 1 oduced0s e 8ma RSP 1 AiET R TR Roge WS Hael of o

aci ds provi dSBQEP N@S0i nstant invention can be used to pronote regeneration
of neurons of the ¢ i
Fegeneration of | CE Db SRR, BEtEenft b Gt hiELHalBal aio
regrowt h of dtémlabnéutam Mlazity nfNogo. dlézmg@ra@w@pmpedngmmortmmmvﬁthe@bove
injuries, st ng? SRR 10 The invention further
provi des pha?gn%rgce%tﬁstlﬁlggi@%wog 0Si s (b:é(;Erc%:lsgl ng ger(li effective anmount of the
Nogo anti Sénse nudPgq &enaéima‘éatms %aﬁéeumﬁﬂérbmaaﬁrmw@gomav%%b}tsuéawt}ons
accept abl e caddifidis or 88leG@E ARt BRI idYoF fincliohaRlp @G RiQalcRHRAIUIRN Ducltdthe
invention is directed to nethods for inhibiting the expression of a Nogo
nucl ei ¢ acid sequence in a prokaryotic or eukaryotic cell conprising 1%
providing the cell with an effective aqgﬁnt of a conposition conprising an
Nogo antisense nucleic acid of the invention. Nogo anti sense nucleic acids
and their uses are described in detail bel ow



5.8.2.1.1 NOCO ANTI SENSE NUCLEI C ACI DS 20 The Nogo anti sense nucl eic acids
are of at |east six nucleotides and are preferably oligonucl e%tl %ﬁﬁ)
(ranging from6 to about SO oligonucleotides). In specific aspec the

ol i gonucl eotide is at |east 10 nucl eotides, at |east 15 nucleoti des,

| east 100 nugdemsiesies, or at | east 200 nucl eoti des. The ol | gms?mldodes
can be DNA or RNA or chineric mxtures or derivatives or nodified versions

t her eof r@ﬁ&e@&g%@qe&learde%emhggeqﬁkf,@eadﬁﬂer D& sgq%eﬁées% 20dd de can be

rmdlfled at t e nolety, [ hoiety, Qr hat e one. The
ol i gonucl eotﬁuégaﬂfﬁ*}‘yThfcanGémB’B%% é’iﬂb‘é’ﬂf&laﬁﬁl\@%t&ﬁ‘? maybe wsed petheiperstice ff

agents faci | ht pekdtd ﬂv'éﬁﬁtﬁpolrﬂes@ﬁEESQ bhithee ﬁﬁ'limxf@ﬁ@ﬁ@d]@:t(d%@ ueﬁce@ compnsmg
Let si nger et 1989 roc.

Lenaitre et "e{fm P°i‘§’8‘? of Noga gengs P *chA'E%@‘ef@EQﬁy th%ﬁ‘bég@t‘%?f & @F“HPSPP%‘Q?‘I on
. No. WO 88§O9§11;@de mb&ticﬁxbﬂyiec[mmamxdcﬁamdlﬁa&ﬂhe wrthdnltb@@bqbéx&bnhbﬁ;ﬁrbdtﬁiingw

Cbri a oa i ovent outes Fikllsd e Nepo etk or B PleRBGT oFRAp. by e rpgfitied

Bi ‘'oTechni quets, ho@5BnQitfig, @s a pritmencahiab iang seqgentes al@ sepytt af the aleDIlpld1988

Phattn. Res.

anti sense ol g%%’ggf)é%?} f)rBte‘?n i?low g{gﬁ‘q WB%?@E %eg n{vp E&fﬁﬂlﬁ%m an e,(?R%NA

In a nost pranigp peid r%ﬁs‘b'é%@fe SB'ERE‘FPt%f%F‘F%‘ﬁﬂ‘é’l@ﬁﬂgﬁ%‘qucémﬁﬂki“g@sa silesbquence
ant i sense§ Octafige. FRH LM Re, M8 or RIdLe AthinbAEIdI¥RIRE MiMinahe §é’q§lb‘:§!&%§§b@f the

Nogo gene, or a seguence enc ar bax nal ortlon of the Nogo
gene. |t nayconﬁfif"at"’slyl%l 5“2'@6‘%&(/@9 6‘F @% %E‘T‘;n z@iﬁ'dyw%fsraam eto
sel ectively fuﬂmd@hlteqhhaleax @ésﬁBfﬁngﬁl a@nent afteratien. "@aithes faiBmidd@id within

ol i onucleot osition . on its ture with
SubstT ¢ uent s SsauriersRaRIsfER oL olr R REuE et oS PG eot i de
nmay conpri sebddngs eﬁs:temmplcnmdmbnpxdmt(asdmmmbm)ymmm ahidsiisclsdd Aatind lduciom) t he
0O oo S P 5k, T BB N Bl R AT R b
S-(car boxyhy@mmwdemhguﬂy glycwei senng-tbxapmo%mmnyItmmmpmgm@amu ourl di ne,
5-car boxym?t %N!aﬂlnﬂenqrﬁ%%ﬁ’lh%’él?%hir%edj(blaé’lg{:91‘155@9&11‘19 m@ﬁﬁ@ar@‘rﬁﬁ’é ﬁ%msma queosi ne,

i nosi ne, Eféﬁent enyl'adeni he uani ne, t Ayl | nos| ne
2, 2- di net hyI el wmg@Vﬁkarggeé%ﬁl%) ar@ﬂ%ﬁlﬂ@qﬂg‘&éﬁﬁ%ﬂw@cMﬁysivéwas. ne,
5- et hyl cyt ogdime, N6- adeni ne, 7 net hyl guani ne, 5-nethyl am nonethyl uracil,

g rren;[a[] ﬁéi?@ apgggt %Sﬂgﬂlﬁ hi O{B’c{ t@%é@l? g,lnqqgt\émg légr?snstmg 'of or comprising a

2- et hyl t hi o&hﬁnampémegqpmcbmncm;stmg afatlledst gateiuiogs)aaiinb {0ids,of the Nogo
wy but ox 05| ne i .

S et oyt -2t HORF HERAS. Iy oBUEAT(Mingts . REHAAPLMB1sts gt Jeat 1 Zor S0 g
15 5- oxyac et acddsadithe Iﬁmomrbf@m dn spesificembainsna ceeh fragasnts a(rv)wt larger than 35,

~-met hyl - 2- t papd} 286 adninodici - %Qﬁ’tl\;%'swi'gnﬂ@f;sg@m 691‘2){1& be A€ hbe lirh &3 \¥se and
2, 6-di ami nopurine. I n another. enmbodi ment, t.h g(;onuc eoti de conprises at

| east one2foBPRFEE Campaisingdegieys i %%ﬁ‘éﬁfa%hﬁ homoTogoys i Negq rdrasgientst not

linmted to ameRbPRYEin %ﬁdustemmmnmsaea@wdmloase% o@ﬂd%f'tﬁm%i‘or 930 identitgt
anot her enbodi ment,.the. ol i onuc r| ses at ast .one ed

di f
hosphat 6 otV Bhamin et TEE ot ERcal BTN CorPirge B Beligned Saence it
phosphor ot hi which theaalighmstiodord ttym ameiterdoplotigy peogaarh dodvan oethe art dor

Do 2 el i1 Cp P AT RO NP AR o kel R IRAPRANA! Eendl b Aloko)) or

phosphotri es ace ana
enbodi mens whescmnﬁgmmmc&m aaiid isi cgpatre aflafbodrtzmgdo elcp¢joa oige sequdece, @EleAn

a-anomer i ¢ OkkAAM SRl P sHAETR GRBRbhgrayblins! randed hybrids with

conpl ement ary contrary to The usual ~3-units, the strands run
patal l el to each Melfsrles epmiprising Nogofragmentspare alsg providsg, ey, Goutaining

15: 6625- 664t1)1ddrér&eodalung@gw¢d> emh; ﬂ@leﬂ%ﬁnbﬁdﬁx@ﬂ\db‘élgf&Eﬂ)a&tﬁe&ﬁ&%ﬂ’@{ nol ecult e,
e.g. a pepti de 1 dI 1 ON r QSS I NKI ranspor
agent, hybri di zat Jf%@?}"?%q f“é%f’séﬁé gﬁ%g éﬁ-gheda‘éeﬁ‘f‘o“ 8?‘{‘}% prgg ced by variou

35 methods known in the art. The manipulations which result in their production can occur at

the gene or protein level. For example, the cloned Nogo gene sequence can be modified by
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A i gonucl eotides of the invention may be synthesized by standard nethods
known in the art, e.g. by use of an automated DNA synt hesi zer ( egggs are
comercially avail abl e from Bi osearch, Applied Bi osystens, etc o

exanpl es, phosphorot hi oate ol igonucl eotides may be synthesized by t he

met hod of Sthgeshsf! - (1988, Nucl. Acids Res. 35 16:3209), pcr/us99/26160
nethylphosphonate ol i gonucl eoti des can be prepared by use of controlled

I I t 8, P
0 35 7y o pum SRl S s FoWR R lne i RS o) St STt (i Y 61 1
a specific echiboditorgManuehad Ntthotdr&nrmgtﬁbéxmlhag@mmy dintid SprimgpHmbog dew -
001 11564, pubyiEnLiF SaPAELER beieycf alhppripibe sILPHIA s Bbg b ERie 1O
247: 1222- 122@)1owcmbzaﬁwﬂlnwnzmwmﬁémcanqméd%ﬂlrp@omlétrs@@d ligated inavitro. In the

. 2 -0-meth ré%l%@!ﬂl‘ﬁ%h %P{He%@ne(édagél’iﬁg %tdeﬁ{/atwe %9&7&10 0A€dr9§hd?1‘?§be éken to
15: 6131-614 nDue EBS

or a chinmeric -
Lett. 215: 32@53@09& the-medified se&eﬁem%weﬁwd %@?ﬂtrmheomge@dmstfr%ﬂeé%go
nucl ei ¢ aci dyhtefrited wemslaﬂenal%m@rsﬁgdmem th@béndeedibnvitle Yhd¥eslrE@NBES | Ption
from an exogenous. sequ For exanple, a vector can be introduced in vivo
such that i t2GH1ty R0 %a by a cell, within which cell the 10 vector or a
portion thereof |5dd1ﬁarh$19rthbbldgo-pncndurg mgleinackhieqsarns eambcinaiatedae ividrd drNA)

of Lhe LY@ S By SRS R SARKANY A BPANENSEPUGRIIY e Nogo

anti sense él C aCI
chr onosonal | gredtavaiptianei, COé@glrcmnga@dlor fmneberestnah@tmdbe@blq:ase ptasdm destope

desired ant 'né'@ﬁﬁﬁmg%es IEBINAC RO AR RoBARRISE ABe a?ﬁ i&qgmgeg esQNA

t echnol ogy tandard in Vectors can viral
or others knovawn in thempst eantbe ua%cbmwne%mpblathOaﬁwne%rr&agews, it vitro

mammal i an Cesldesmre@éahﬁﬁa@geﬁ)&q&{u&musﬁﬁ@ea% BI780MiBI6l. Chén N9g@seN! Leejrse RNA

can be by a nhown jn the art to act i n mammalian, preferably
human, cel? s¥A§ [TH‘qﬁﬁFsdﬁE‘l‘rE}a%‘a)zéf‘F be inducible or constitutive. Such

pronot ers i ncl udeManipudtiénsodithd Nogd sequdnoe niah@alsG¥é hadanl tic prod¢inlieel.r egi on

: d
o the 3T oRGREST bty sedet F diloncity NSRR bt B-BRgRnER AR "
1980, Cell 2¢&: a?@bg?%kh arhbffrenipdly modifedidurngdr nfieetrasiation, erg. (bhagner et
al ., 1981, é?ﬁ Mﬁ&]x alcégﬁgon ﬁbsph t grﬁxd&t%%ldérﬁ%]aauoﬁlggﬁ% latory

sequences of met al I oriel n gene |nster et ture
206: 39- 4220 Rmtectingfelogiing swHp® PR BiCCleavRess linkagetie an aviibady miplesslemriothsr a

sequence Comlﬁfﬁ?ﬂ%ﬁ{dyet%OA?@ oR b8 c@nﬁ@amoqmc@&omnﬂ% SkAGEGH bP kn&ifn 2

Al Though pr ceGHT @i heiiBe bF i ol ereeaEnEaellay bs"eﬂaﬁ&y&%@%&gﬁf Feast
a portion Oftrﬁlﬁ;nRNQymot&ﬁ)sfneﬁmaheN’St;ﬁoth&kﬁNﬁBHﬁB@dﬂﬂaﬁorﬁW@M@nl‘@ﬁcﬂdﬂ@n

sufficient cg Ierrent |d|zevv| h the RNA, forming a
st abl e dupl eng SN é ?'esdouria)‘l?g%mfs?"acﬁ dm}ﬁoamgcgh%l ‘sense nucl ei ¢ aci ds,

a single gsrand oIn adueloemndlsvgs end @iixatress of hlego ban baadmeni;ally) synthéspdedx For
formation m¥x%l@§?@$f@& co?;@égaoﬁﬁﬁ'nh kg ¥ Q&‘ﬁoﬂﬁ{; hxgg & Brofdih Lvh(lﬁ%%@ﬁn?é}. tf?é)t h the

degree of co I'en tlsense nuclerc
General ly, t dﬁslm@ Aerainion e'hwbquenttzs thedesired agttvitén wirros pan bepyathpsised by use of

m smat ches wh bEbtﬂc KOG ResTNA FdnHEﬁMor‘éOi'i‘Hédlﬂéd mclﬁ.‘,s'idal ath R Rs oF aRinficl YRifx
(or triplex, case may .be). Onhe ski) ‘HPt:B‘B‘e art _can ascertain a

tol erabl e de@q@éméqssm Hﬁt‘\&‘ﬁdwd&éé%‘?s%‘tﬂaﬁeé? igtobe boee sequsne N ne

the nelting classival Qﬁmbheldhmbruddlbaeﬂe aotirhited to-tHkOD- 1scﬁm%wf tRO0amMbRafiHo31235

PCTI US991 26160Q0,5. 8. 2. | C,ACI DS ,

The Nogo. ant FOgh SZIEisBPEVBERIE LAMmBRITYILIE G 2am LIPSO AP

di sorders of eeAlncema_nm}qolmxbdxmct aad,phibsZ-emjnoosohutyricercal Byaninep@ppnessas, Nogo.

In a specifi Bm?tmg,dﬁoqﬁﬂéine, ?\Hmliﬁe, hydroxyproline, sarcosine, citrulline, cysteic acid, t-
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, f-alanine, fluoro-amino

35 acids, designer amino acids such as 3-methyl amino acids, Ca-methyl amino acids, No.-
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S disorder is a growmh proliferative disorder. In a preferred enbodi nent, a
si ngl e-stranded DNA anti sense Nogo ol igonucl eotide is used. Ce%%t ﬁ@s

whi ch express or overexpress Nogo RNA can be identified by var S t hods
known in the art. Such nethods include but are not limted to hybridization
- wWth a Nogo+s@esithisc nucleic acid (e.g. by Northern hybridi petrwesnétbot bl ot
hybridi zation, in situ 10 hybridi zation), observing the ability of RNA from

h | b G.
L el Y Bt S et b IR Bl S e
expressi on ﬂbl(dmtrbmtary)enth(écmorotayg by i mmunocytochenmistry or in sitar

hybri di zati on. i ng an
ef fective anount Hg?@&%&ﬁ&;ﬁg&a.:ﬁ%ﬁg&ggﬁ% 1v£ ﬂ% J},ﬁ}ﬁ&{@ 'OPH;SH)% 15rrmwél{:eienlsjt ically
accept abl e cepmprieing adNogo méotaramr fagmentdepreas (areﬁvaqhhemnswavs ngatde@t xéomaan oF

. di-sor der yfhurﬁ&mo?t&fN@got,ww Bedt 19%PIERAHES abikls OF@E N\%sgﬁoiaﬁ Nﬁﬁe af¥A or
protein. Th JI ffective

e anount of P%)l antj sense eglg}%l eic acid
in the treat3RRP- BCAROPAITIEYS Y12 ahegpd df a amHIorac W?qceﬂg“b@‘rﬁ 'gh t he
nat ure of thﬁotdmscmdﬂéexﬂbodrmemndnchmmmeae pamanaﬁlﬁrob@cedeméwnnﬁﬁhnby standard
clinical techni gues ;e“‘t% S8l bl.e

ot sense. oyPBreaRRLPRyNEIeR BRI b b i GRb RN 1 bBeROFPE S ad  hen
i n useful anoimad imbaed tosayatdmwegmanocr for @ diféstntipgoteinyl Siwh ai chirheriogrsduct cana

ifi od
ohoct {1 SRy FRSEH5AL L FAUDISL A0S SO A O Pl >
m cr ocapsul egquqnnes\;apmmhezzbymws #awxslrtihe @ﬁenltmnmr@ndmgtframyaﬂde usef ul
to use such &9@%&, thk @RitndrR pRédbc §M§&sadoﬂﬁﬁox{l§’k§&§r?m%c E&'GAN@&%@{' sense

nucleic acids. Ina specific enbodipent, it na desirable to ut ze

|i posones t avgles elmeria PEAdEEt B ‘%‘-‘sm?‘if by petey yn 'éfn‘teF}F'?"éHﬁSef gubibrsedhei gens

(Leonetti etpeplide syhth%ﬁ@er @}mﬁend\@nbs coﬂﬁﬂﬂxngggfblrhon@oﬁNégo &Ee@fb‘lﬁnyz‘ls 1
Rennei sen et, al 990, desg Chem 26

DEMONSTRATY Gigiaespio S‘?%‘F—jﬁiﬁé%@ﬁ“@ PREPISYLRET ?f‘t&‘ﬁft“r‘%d({za %‘P‘% hﬂ?éql%‘&f’é‘aﬂ%?“

t he inventi omcadiag pqeéreeaincinde ot @dmiple, thethenghigidihetthg and the V1 4g. Acpedifie
gi:ln{)?g t Ihﬁl’ \?ﬂﬂf%lm&t crlatgg l%%%hﬁlgﬁc rp?‘%t%%tclox{(?rl%m (‘J{ %menp oflﬁ cﬂ' él? H:a rsllsx For
admi ni st r at | amingfcids. speC| fic 35 Therapeutic is indicated) include in vitro
cell culture aSS%M%ndtﬂer‘@Bé&ﬁc é’mP@éu'n@rﬂt the NoZH AeFAIRE & 4 RoREQWRokiBriGhy 4 Ur €,

and exposed to or otherw se adm nistered a Therapeutic, and the effect -47
6 May 20020 ieBionPBhomaoptituadnes@i®einof such Therapeutic upon the tissue
sanpl e is obser quapmén@@ﬁwdanera HORbaP@eHativéshaly., iftagmBnts it Biotdiis At Nogo
function can be ass measuring neurite regrowth or functional '
recovery of %P‘Eﬂ"‘l%‘%{}ﬁ}%? &he patient. In various specific embodi nents,
in vitro assays daherypedfic einbatimatts of ddrivativespind apaid gt dry descbddsinaiie cel |

types involyv, QO determne if a Therapeutic has a
desired effe%théﬁg%'ﬂbé?&Lﬁ%Eﬁ%p%s S%t%l(%d%ounds for use in therapy can be
tested i n28uitable animal nodel systens prior to testing in humans,

| ncluding but not |imtedgdp BERWATIVES OFNOKSD CORYAININGKEYS, r abbi ts,
etc. For in vivo testing, prlgmgt@gmrmgbm}um "mngny ani mal

nodel 10 system wn i.n the be used, 510 T UTT & PROPHYLACTI C
ADM NI STRATI ON Al Daeﬁj&ﬂ%s? @XF}Y\‘I‘%‘W fﬁl?‘ﬁﬁﬁ%blpa%éemlﬁm éfBS?P%gt ment
(and prophyl @ﬂlaﬂarmbga(ﬂmgmbﬁt% and dervatives b s@chsmtyr@ﬁts it cinpeisé.af aitBatbrnunt
of a Therapeutic (ﬁ! %tgi.on. IIQ a ‘g_r et er ect, ..t he Th rapeutic

i s subst anpi A u?‘lef‘%ré‘b‘"e aidy, Bf AR89 0}’}}%1’ %}?‘5:'?0%’#(?’%4 %l udi ng
but not |i m tenderval carhonraltexmwthmhhydxmhoblcpiogmmslwtl&e&;mm:@nkmhmdlcatmly

dogs, ete. rrb%'gﬂ“é ﬁ(ithoﬂa?r{sh nth&a%?dﬁ@%&%hts%%%ﬂ% YorBYHTRY or Ay @

specilic e
combination of the foregoing.

A specific embodiment relates to molecules comprising specific fragments of Nogo
that are those fragments in the respective Nogo protein most homologous to specific

35
fragments of a rat or bovine Nogo protein. A fragment comprising a domain of a Nogo
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the subject. 20 Fornulations and methods of admi nistration that can be

enpl oyed when the Therapeutic conprises a nucleic acid are des g%j):@bove
addi ti onal appropriate forrmulations and routes of adm nistrati on an be

sel ected from anong those descri bed herei nbel ow. Various delivery systens
are known amwpoms123e used to adm nister a Therapeutic of 5 tPRENUSAYENEN on,
e.g., encapsulation in |iposones, mcroparticles, mcrocapsules,

r econbi nant KoRdiSy &%Rﬁ%&u%d By ewo@éﬁ lamyssmeﬂab@sr ANRNdrved il S6818h96.17e gl &t ed
endocyt OS|srp(see % 7, J. Biol. Chem 262:4429-4432),
constructio falmefrhﬂ)bmr c”r%.lclelc aC|d as part of a retroviral or ot her

vector, etc. MetpdgotRér spadifiOeibbdifeni, ﬂﬁioﬂ&&lehslbro&[&dm cbinpiides dné 6r more

i ntradermal , | i ntr cul.ar, intraper.i.t intr cut aneous
i ntranasal , %DE‘EF“"“&%"%?‘&%WS& g%‘)ﬁ’? t8W3’c5‘§ Rﬁgaf‘fbgﬂu%e‘”&%“?ﬁrgt ered
. by any cogvectunmiﬁs (oofiinetiorfabporaaathetee Hnf aiNdgogirataino in budthis eimbjodintdngra, by

Foctal and iTPERHT AP HEELDE coBlpr R BUEP Nl Al por S e BHTRE
ot her bi ol ogi Nagd gro&at, iavdthayimsone opawremstant(eigariue tnddisionys pemit mutatiohGdal .
In addition,g rx#au%?fa %@ﬁﬁbtéf'ﬁ% , 58cH tRAMRAMGBint Ekﬁnﬂl?ﬁ.&s”[?e%?éd&édcf%ct on).
conposi tions 0 venti o ‘into the central nervous systemb y any
suitable route, including intraventricular and intrathecal injection;

intraventy ?cul ar injection a7 hessges O RODETOD PRAEPEING,r avent ri cul ar
catheter, for exanple, att ached DEREVATICES AAND Asm&bo@ an Omuaya

reservoir. - 48 1 31235. PGI/ US99I1 2610, Pul no

admi ni stration cawegq‘%%%ﬂé Y’E?iggogoeprﬁtems’b nyavegen ?Pﬁl‘?ﬁﬁéf"épc ?)%ayed by

nebul i zer, andiohomethbdd. i Tie desdriptian ofiémosalal assayp laglmlﬂollmlvmgaeanmshfeimt

enbodi rrent) Si . h

conposi ti onsrh'(% nwbeq?mngzlﬁt%@%%ohgpﬁg% a?%]ag'gz}i‘b Q\gn ?ongr{r’?gggﬁ r eazritt nment ;

this may gg achieved 5 by, for exarrpl e, and not by way of linmitation, | ocal
r

i nfusion ing surgery, topig E\Il RESPAVE D RDGO 18 vITROCON unction with a

wound dressing after surgery, by NRURITEROWTEEANRKIRITION 2t heter, or by
means of an inplant, said i nplant” being Of a _porous, non-porous, or

gel atinous nat eriJAR SPEGEE %P%mﬁ@nﬁpéﬁé@tel%éﬁl%v%ﬁ aqr 2821pes sherbsaasrued fosy

fibers. In opRbRVAHINTEIT3 s@ﬁbammtrw%t irhiBifoh ST I2endyitccut @6wtH WiChHvke at t he
|gnant tunor or neopl astic or

site (or forper site
pr e- neopl gst £ f8u et?‘gté'[ge(seftff’na%gl@gr enbodi ment, the Therapeutic can be
del i vered“Y n a vdsianlabemativepattodoudra Nagol prpmsm,rtkﬁ(vstﬂaes had gelggsSan Bmue:d to

249: 1527- 153 £

| nfect i ous s%?@&ﬂg&éﬁ&ﬂck &or%ll root h%&hgﬁﬁﬂﬁ%ﬁné d&lytagﬁ% J(ﬂ%e&lgy qfesence New
York, pp. 353%Nes. Sindaly, I\Logpétzmsen em@ assayedifer inhipigion of rretswoutswth of
general Iy i éxgia)nte@%hicﬂ d6Rb] ,%epgd?.gna ESPRALTRA, 19939, Emr@%vtm 198¢3- %93)
delivered in controll ed rel eas€ system In one enbodinent, a punp ma

used (see Langer, supra; Sefton, CRC Crit. Ref. Bioned. Eng. 14 201 (1987)
Buchwal d 8% al., Surgery 88:5(377_1 1SN YS BNeceIiNaivo N. Engl . J. Med.
321:574 ( 1989)). In anot her enbocﬁumﬂonmlvmoimmmwi al s can be used
(see Medical Appl,cations .of ase Langer and W se

GRS Pres. . Boca 28 RAFRHTPIR BIARNSE of §7aS BBt per LA ePbS IR £y,
Dr ug Product fobgsvignasame dPdurfciomusiogan Mabxmoéaidoxﬁarticos;édai tact ASTey, New
York (1984); ’y i, Rev. Macronol. Chem

23: 61 (1983)“"52‘%3&3 gg&ngﬁ\/%@éﬁncﬁ% a“a/gc agg;gt“?g@&lgo (1985); During et al.)
Acui . NeuB6l . 25:B3prefegebymbodimantda sadent corticopspinelragkia dgmaged:-ycergiaadg9) ) .
In yet anot hFe"sec%HPQﬂéﬁMtcord%oﬁ{ﬁE‘ibﬁ%d%ﬂta@@&nﬁ%?N%l&Sr%rihﬁﬁﬂsté}%dRlt%%ﬁ'mian

proximity 25 of the therapeutic target |.e the brain, thus requiring
only a fr actNSWahilaSl“ﬁéysﬁ%@c“@iﬁ‘@“% “Q%‘@é feéo‘(jfy, a@ﬁ?fﬂ%ﬁ% tojyptrraded eqpitrol
étpﬁl icati ?nsfxfiﬁxgﬁ%ﬁlﬁdirﬂirdl a@huaay fRsed aﬁmﬁlsaare\mdmto?edtmpstru&th&l PRBti¢idos4) ) -

er controlled rel ease s are disc ed in evi ew anger
(Sc1 ence 240TcEgErIpRTY 0 i Eeyhes HRAKON peig o) SR RS e
Ther apeut 36 Fenctioml céceveryacindasereddgi Ingpnaotipnané by elEbheophysiology skilltestnucl ei ¢
acid can be adm nistered in vivo to pronote expression of its encoded
protein, by constructing it as part of an appropriate nucleic acid
expression vector and admnistering it so that it becones intracellular,
e.g., by use of a retroviral vector (see U. S. Patent No. 4,980, 286), or by
direct injection, or by use of mcroparf.i cl e bonbar dnent 35 (e.g., a gene
gun; Biolistic, Dupont) or coating with lipids or cell-surface receptors

or transfecting agents, or by adm nistering it in linkage to a
honmeobox-1i ke peptide which is -49




6 May 2003 WO 001 31235 PCT/ US99/ 26160 known to enter the nucleus (see e.g.,
Joliot et al., 1991, Proc. Natl. Acad. Sci. USA 88:1864-1868),
Alternatively, a nucleic acid Therapeutic can be introduced i n6t r%%eq I3ul arly
and incorporated within host cell DNA for expression, by honol ogous

reconbi nat i eyo oof1e3spr esent i nvention al so provi des phar maceBCTa899/26160
conpositions. Such corrposi tions conprise a therapeutically effective anpunt

of a Therapeuy r ific
erbodi ment - SreeLiife Bt %E%f&téﬁrfér 4t SRR G e T3P
regul atory aajjeh%‘%i% Mgt wamte«r at2)¢24a Btate governnent or I|sted in the
U.S. Pharnacopeia or other generally recognized pharnacopela for use in 10
animals, and more particularly in humans The term"carrier” refers to a
di | uent, adjuvant, excipi® D BINDI lﬂér OMer apeutic is
_admi ni steged Such phar maceut AN F +e—iquids, such as
water and oils, lmohuahmmausehaé oﬁetsra@tagu@foaﬂhb mlhty toeged abio@apafe with

2Ha the 11 kv pgipeNage 1 BREREI anf s PSR i A B e B an
conposi tion dag baaiudmnshdmgdyunﬁotllmtlted\lenmnpd:tytveSadl nmecmn;bemlvelassaaaykt@weous
par t1 oul ar |y Pig el ot sl QRiARIESG P ELETBATR: Bt iGN 2L
i ncl ude sﬁ rassay),glsmdww“ immgneasedyssinsnwweadiqrestre assayspa¢lidiffusiorepreéipitior |

chal k, silTcg, I%Ins la&qhwmaaasatﬁ, mgsjzt)ﬂq{ﬁﬁﬁtloa{@é}‘g?ﬁs‘?ﬁf;@Jlfc‘ndafl gtxsaetrﬁgmtum

chloride, drie Kimm| ceroI OE’IﬁS ene, co‘I wat e anol and
the Iike. TIféd‘@&ﬁiﬁ’BsIaP?lé»rfm ?’I"““tl’é@ﬂf’ m Qtﬁcm‘%owmtamﬁ, agehnatonAssws of

wetting or fgﬂﬁn@tgﬁtrﬁs&ays Qfen{agglbtifmzftﬁihlaﬁﬁy@g&ﬂﬁlﬂema}hmt;g@ﬂggg)ﬁ-l tions
can take the ormo sol uti ons suspensi ons,  emil si ills

S
capsul es, pd\'/IH’é‘I‘?ﬂ“%’ﬁ%"F%‘ier?éﬁ')’F RO Ao Al PR toplErefacssa yctg. In
formul at i 0 a@renibodimede astiadg dirdiepis deested bg BetaanrthBaBMoﬂutd pxahargraﬁtdﬁﬂyof
manni t ol to rch nesi e aceharl ne

cel | ul os)e %ﬁﬁéﬁ%ﬁ%’b%g ﬁ)cg‘rtfa 9 g '&%Eé %?hgbu?&% gm"‘t%gﬁ Jﬁ%?fnaaceutl cal
carriers ar esedaglonyi dnsbodyrpr' Tmcmtngtthﬁrpmn@hanmimdguﬂn m&trthSCcramrhmentbylcE W
Martin. Suc C I t
of the Ther e inkbays Woploa Atfntals HORROMEH 16 B o RIGcRFE b¥ERBTRP
amount of caPrREoassay al %f%‘VﬁPWI"EIéCOPﬁéfI‘hérpﬁﬁSP’tiﬂ“‘t?PB%r adm ni stration to

the patient. The Iﬁ%é'ﬂiéré&ﬂb@ﬂm&éh@lﬂtﬁre%JN’b 5Bﬁ\dr@qﬁotet‘n i Rhifi&d, 'ﬂiétﬂl&ﬁng@ag I'n
a prefen: ¢ errbodl the co sition rimul ated i acco danc

routine pr ocleeo"GFaé'g a’yﬂﬂ%ﬁn n@ﬁ‘t“f’\i’al‘“g‘ﬁﬁﬁog’i‘f“?% faa%?ﬁ{‘] y'f“%ﬁ‘&yenous
adm ni strat mmretaoeshmﬂmago bedinggo itd yyhistratks yan bz:oa@msd tions for i nt ravenous
A i Strati on arGusShHhaRRTIHL A0SR 1 e seRbe e PRUSRLR B (L ol RN
necessary, the conposi a i | I i zI'ng e OPERL R

| ocal anest hisvéndioguch as Ilgnocal ne to ease pain at t he si te of the 35
injection. Generally, the ingredients are supplied either separately or

m xed tog@%her in unit dosage form for exan]%l e, as a dry lyophilized
powder or water free concentrat eSSnTHERAREUTIGUSKS 2003 WO 00131735

PCTNS99J26160 hermtxhxfeﬂhbr‘/px%eﬁice%r@&ﬂhﬁhﬂﬁpr@%ﬁo@&f WitioB§aeHsEs A1d dhdedesy t e
|nd|cat|ngthe§fﬂﬁt’1ant|ty activ

f e Wiere the ¢onposi t.i is to be
adni ni st ered® REELOHP, aﬂter@fﬂt“b‘éoqﬂ?%'ﬁgﬁ?&fie%em" ﬂ{’gg?ﬂcﬂgi’ nSB%I tle
cont ai ni ng s't'tererdpaxttmb'amladebtttlawﬂ\otgmadﬂ tyvaNego pzrotcﬁra;l anﬂanaw‘ﬁt&ztrel dekieatives

conposi tion s a LSt er egl I er for

i nj ection3or md P%f} FEA S?E" éI‘)f(gv‘!f’d egcribtcﬁalfl%qﬁ EB %s[%'e%ﬁv@%e m xed
prior to ad ndqsmltﬁdahtsrembofebtmutma;;ptbmnca;hng)ﬂleﬂ\h)go npm!ens, iapalogsanr dmvatwes

f er mul at ed Yan@ (-1a ts

el ude. t nool &as Heg b hefdthde o Nogo WUBLRRGEH el B RN BOhSS SR
hydr ochl or i c2ni3gesisish dlisasdergwplving ttfxeaumed qeavleasrpwﬂaagd §N5ett1e°rs ansdreptsds e

formed with M;ﬁ@ve‘x‘a&ﬂlb?)ﬁmhnﬁﬁt&uﬁﬁ oswhera;&eut.bq&ep@atdtééwbgt)rmﬁatmdrmgarders in
pot assium 10 _a~oni um cal cium ferric dr oxi dea? i.sopr

T ot byl aps nEih Ao kroith, Se4ARbralioh or RYARSTARHRATS B GRS R CEEd MTaated Rbunt
of the Ther agiknihis@ratidn dflaerhlefapantdtbm anfaigotized (nhitig) Mbgefiinttren. | Thetdbove is

treat nent of a. R artlgql @ S¢ m EdCOndlthn w Il depend on the nature
of the dlsorﬂ?F %“% frefi 14 "0 Can®'be" det er ni ned by standard clinica
techniques. In addition, in V|tro 15 assays may optionally be enployed to
hel p identify opti nal dosage ranges. Th¥ preci se dose to be enployed in the
formulation will also depend on the route of adm nistration, and the
seriousness of the disease or disorder, and should be decided according to
t he judgnent of the practitioner and each patient's circunstances. However,
SU|tabIe dosage ‘ranges for |ntravenous adntnlstratlon are generally about

NN NN o o ~ N




extrapol ated from dose-response curves derived fromin vitro or ani nal

nodel test systems. The invention also provides a pharmaceutic 6844 f%ﬁﬁ or
kit conprising one or nore containers filled with one:or nore ©

i ngredi ents of the pharmaceutical conpositions of 25 the invention.

Optional ly assgl g ed with such containers) can be a notice pRashsdigy M
prescri bed BY/ 0{1 ernnment al agency regul ati ng the manufacture, use or sale
of pharmaceuticals or biolagical products, which notice reflects approval
by the agency of GraeralycadupBistratina of progirts of 3 sPecinTRASHAFISAEEesTaAGFHY (i8dhs. 11

DI AGNGSI S ANRsX5#RREDY d1E3) Nege tRE Qnf gpselemahﬂwa& pafl@xtiiy plefarRa, TAOE ina
subsequences thereofg?f:[\‘kl)1 cI ei ¢ acids %ﬁd sequences co Iement ary

thereto), arRrPiENgd ‘éma%%l%o RrOkedn, i[daryRtiyg RS 2ppI0R, °r§h‘€ﬁ‘°r?6}deeb?'bs

can be used Mﬁb@@&@)ﬁ&uun&d@bg@&pmtaﬁui@oma&uﬁcauty@rgﬁipﬁylhcu@nsag&m&ﬁstexdd agnose,
. or nonitor vari ous . ndi ti ons, diseases, and disorders affecting Nogo

expr essi of, Bmag PafElli t or the treatment thereof. In particul ar, such an
i mrunoassay is carried out by a met hod conprising contacting a sanple
derived froma patiendgyi+ Nlrﬁng,ﬁxtﬁqqm\(éj; DIS(ﬁlﬂﬁ&SZOO?’ WO

00131735 PCTNS99/ 26160"U 0 CH)@R%: %ELW@% bi ndi ng
can occur, and detecting Or measuring the amoun ;Temfl c

bi ndi ng by t he ar@lﬁmwndldﬁﬁozédesﬁdetf?lmne dgeggulated celhléhrgspw&l Ak§ tcﬁateém body, in
tissue SeCt'&B%nte@l RAiMSEHiohdr Qqﬁe&be@bw@mm&m@ |ﬁﬁ?éa'se?s%tr'sﬁlfbli@£)

aberrant {@. | ow or absent) .| evel speci fi.c enbodi ment,
anti body to Iﬂ%@f”&‘éﬁ%@*ﬁ%‘égspgs"égs efaﬁe‘éflcda‘flf‘%‘i%“ttafes‘%e‘%‘re ddeNage sarrpl e
f]9r tge preslgﬁeﬁlsoded\le@@sw@nﬁmsamﬁfeamhcrloemw adbive m(bula%lyaﬁatlam&naé iron
of a disease: ant

Gt ensed T arbpRaraefise Son it SPat S imhipt TR 40 ps ARBORREEE i ke ng
t hajt pr esentassays oam mnahlogmxlﬁ;s),mdmhelelfcraom anqdirtg MOgnfprptem dtrdfdyctonaliy om a
subj ect not Hayl Bkiva segmag geﬁa{ theljegf ﬂom;@w éeqxaaéggl %»b?fg,%my ﬁleﬁ@oegg

i nclude bus are no i ve and“non- co rve

syst ens usi mgotee@h&ﬁrwae@syu&hgta@lts thnméaﬁesﬁteg@ﬁelﬂrﬁsksrryyelwanmndgyth \xglsh #rn

b' ots, radi Oi's'?EHr‘th‘P@%s'%%ﬁitedE'dt%T(h%ﬁBXﬂEs 'tﬂa%ﬁf’bé LIEE'&”}%SQ(I&QJE oRR&an be

sandW| ch" i nmmunoassays, | nmmunopreci pi f at n assays pr.eci pi tl n reactl ons,
gel diffusi olﬁermf@é.uﬁmgwh\’lfr@aaéi%ﬁrsamlinﬁhm  FRARR wfa‘s@%kyee dggsgbed it i on
assays) conpl ener-shécifd trﬁlﬁbdhnentﬁ,%ﬁbﬁ%eutlcmuﬂpfoﬁiﬂt@mgd ftﬁlcﬁ@ﬁﬂyﬁdmlmstcred

fl t t och
| munoassaysTPEERATD Bot Ay R EYEeha E Miae e ok AlsgRlet e mgang
sequences anabsanchvedeneenset(relatinc tuaiongalmodﬁued)slnvarostgqpmmes; funatiorglfeo be

d hyb t I . .
I
hybri di zat i omagrv@@esnddsgcbrvc,mrzaddr@wr@g@hys(-d andllg@smdhsoodqasewbmm ipvgnose,

di agnose, db 3658 S ated
w th aberr angoggﬁgtr@eS&?ﬂé%b%%z\?d?g%gpgﬁflzt%él)/@ grro gg‘fl Vi ta §&gg§§lgg§r?%é d

supra. Ins a%ttSFlacmoaflecr%%leac HY BYoge PLRAFIR 8h uas%%{ycaweé%drlvéewee@ » &8 %Y et hod
COWEH si ngblcwm?ﬁxrglarmuausemlsemgm& 8, ll’doﬂ&nﬁplsﬁyhﬁls&)aﬁ‘d d;sﬂyhﬁé'lltan auelf&r m;}mck d

probe capabl e o uc t hat
P ybr ot gat FattotR et sficitke sRaRPRRy R E B cRiiguet Nag AKX PLashRit

hybri di zat i omethbds stqmzhrd‘m(th&aarbmmtrmtnIssemplm)&damels&dmgdbudmcﬂdmdmdSO kimasd vi ng

cel lular gr Oxﬁsgysa{?:ﬁn&%‘é QPME&PA 6@%%1&%‘0%6}&&%&%9%, %este%\é b%lf'e' r

suspected presente can be’scree ion €vel op such
di sorders ganmnenamcamaam fdd;}pwaébﬁe@dxwg dadenybafate podxactydamiide @elgo pr ot ei n,

Nogo RNA, %Bﬂéﬁgtxhﬁﬂﬁbc&éﬂeiﬂx%{ﬁg %DI{IAH ln@brrﬂfzﬁﬁoxgﬁs@ sho H&Q&tl}ﬁ& on, 30

or by detectlng tations In rotein ., transl catlons
in Nogo nucl efREessiondy d e&@ﬁt&m@(%ﬁsualrzl@m@%w%m&‘ orffiet a5HS SHBIYB i n
nucl eot i de og,tla}ﬁpbﬂq,zaﬁd,lde@qutence reI ative to WI I d-type Nogo) t hat cause
decr eased express on or IVIt !}égﬂ llég seases a d orde{ﬁ

i ncl ude but are n lseTsF?ﬁ“l so[rger H‘é’glé” CrEY edj(ie ular.groniy c&eatef 8k
sz g@jggi?z@z'gjg@;g;:““ﬁggggg';g:;ﬂmryﬁmﬁf;gﬁwf:ss:??5
(e.g., North ) cellular growh

i nhibitor protein receptors can be done by -52
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6 May 2003 WO 001 31233 PGI/ US99126160 bi ndi ng assays commonly known in the
art, translocations and point nutations in Nogo nucleic acids gg{] 203
detected by Southern blotting, RFLP analysis, PCR using prinmer3" "t
preferably generate a fragment spanning at |east nost of the Nogo gene,
sequenci ng W 60;33235 Nogo genom ¢ DNA or cDNA obtai ned from pdgusahbsgit
etc. 5 Kits foor agnostic use are also provi ded, that conprise in one or
nore containers an . anti -Nogrosréftl t‘(gﬁ ional ly, a labeled binding
partner to the antibody. Alte veryg—tHe—artT-mogo- anti body can be

| abel ed {with a d&b@lﬁﬁt&tgr@wmaarnldeél)ueedg;ordea; tehean bunﬁmaﬂmkvenaﬂbyrrati C;

fl uorescent radi oa ve noi. A 0 Vi tha i ses
in one or r’rﬁ’fhé’"gﬁwglg?ﬁg?zh%{apeu 'F e CPE%I?OECSN I(‘:%"’3 e eﬁ)"ﬂ%ﬂ 'Ti“g%{to 10
Nogo RNA. | rthase $ipted irf Tablehifoda naymtw ofsukh tilscldarsmmﬁshsmn iehalq 88 HrMevdicire,
. cont ai ner i 17 res, ( h in the size range of 6-30

nucl eot i dSZs) dtJ B;r eﬁggéggtb?‘)e %}1Qdel ’r?]i‘lgjr:]g anplification [e.qg., by polynerise
chain reaction (see e.g., Innis et al., 1990, PCR Protocols, " Acadeni ¢
Press, Inc., San Diego, CA), ligase chain reaction (see EP 320 308) use of
Q-3 repl i case, cyclic d n%t hods knovvn in the art]
under 1 j appropriate Pl on of a Nogo

56 "
s,

nucleic acid. A kit can opti o(pall further conprise in a container a

predet erm ned anount of a ot ein or nucleic acid, e. g, for
use as a Ktandard or contr rco%a NG FOR NOGO AGONI STS AND © 20
ANTAGONI STS Nogo nucl ei c a§l|l 0‘6‘% and derivatives al so have uses in
screeni ng assays to det ect hat specifically bind to Nogo nucleic
acids, proteins, or derlva s have potential use as agonists or
ant agoni sts of Nogo, in pag dnﬁ ecul es that thus affect cellular

growth regulation. In a pr fnggl g,q enbodl ment, such assays are perforned to
25 screen for nol ecul es W hémaRicYMstoha Ut i I|ty as neural growth pronoters
for drug Wevel oprment. The hd@ﬁgmh@%,ﬁbus provi des assays to detect

mol ecul es that specificall yliggdeadrbgliddego nucl eic acids, proteins, or
derivatives. For exanple, neagigdmant cells expressing Nogo nucleic acids
can be used to reconbi nant haurplagow@e Nogo proteins in these assays, to
screen for nol ecul es that tetindbihgomaNogo protein. Ml ecules (e.g., putative
bi ndi ng partners 30 of Nogo) are contacted with the Nogo protei'n (or
fragment thereof) under conditions conducive to binding, and then nolecul es

that specl(i cal | fn GleifhclhbfindROhREArE) Br AfFrol A clch ks Bl har et hods

can be used to screen ecul es Ives or
nucl ei ¢ aci d@etam@e%@a% dyspasiagh @t B@eagebfef%weanswye@u@rem%teﬁi B gty inthe

comonl y kn@eurdl Retvbes syktem, SfindcoVdor aaf nexalnikgss. di versity |ibraries, such
as random or conbinatorial peptide or nonpeptide |libraries can be screened

for nolecules that specifically bind to Nogo. Many -53 6 May 2003 WO
00! 3f 235 PCTI US99I 26f 60 | i §.81.22BREMAKIGNANTRCONDHENONS'at can be used,

.g., chexscall h mb di spl
FE R R i o N D R T T
chemi cal | y syintiletsicd éaltréat premndligsard cendibersrant édprevenFpobgressibn & a neo;pﬁ@t[c; or
S 251: t al.
1g|9(inc§at ur eﬂ%@ﬁr&téta&é’%ﬁ}éﬁﬁb LE%O?iilggest%%ﬂ%sf ?ﬁbﬁir’]o %S{/h l§§a709 ﬁ ; eGaFll op
et al., 1994rophylagheipitharapeutisaiss isiindicaiod mcondiionsimwin:or cpspRelgd of Rreceding,

1993, Proc. ;ﬁ@érlessnoﬂqaﬂeo phisia orldafced Gn ip@Riddiad WHéR nokroflhsti cell , Proc.

Natl. Aca Sci.. .. US 1422- 11426 Hou hten et al 1992 i ot ni ques
13: 412; J%aﬁﬂ“ﬂ&‘f'&?@ hyperplasia, %‘9&as'¢>r°68‘°%?\%ﬁ"|m“?%&l¥aﬁyspééia 2 egguged irlér 4- 16l 8:

gaLlrrpn et alrevne&%@&ch%g@jfaNgtdwth é&aﬁhB onSCdee RbEAnL O8hid AdgellB1 976/ Basic PCT | 10

U | catl on  oadi I ern tl.
hond Caet O tnatgrs 38 B 8E8: SANeS G WiiaGilihis ST 6k 7o) Thipmliss a i of
descri bed i rcostroldd cal grdiferation 9O ingSmi inerease @I 13BELZO a tiswd ompredn, al .
1990, Sci t

297 711“7;52%1% S Qe dlec F oo By IR o ool
1993, Gene 1ceH-exowihEn which opctypegtspdwlher fsHy Mferemmtgdpqlsmme@ﬁ&zr anatha gwpqs

1 994. of adult cell. Metaplasia can occur in epithelial or connective tissue cells. Atypical
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invitro translation-based libraries include but are not I | mted to those
described in PCT Publication No. WO 91/ 05058 dated Apri l g@l %P%
Mat t heakis et al., 1994, Proc. Natl. Acad. Sci. USA 91: 9022 9 y “way of
exanpl es of nonpeptide libraries, a benzodi azepine |library (see e.g., 20
Bunin et al., 1994, Proc. Natl. Acad Sci. USA 91:4708- 4712), f@%ﬁgﬁgdapt ed
for use. PeMOABPBFpraries (Sinon et al., 1992, Proc. Natl. '@ USA
89:9367-9371) can al so be used. Another exanple of a library that can be
used) in whinetaplasia invelirs afsamewhatriigorddrlygnétaplpsiistepitheliunay Bysplesia is frequently

er met hyl at i

p y gq%ﬁc&nﬂﬁrb?"c c@r an§ k&er?m%&m x'hfméé[\ii;{h@ﬁﬁ AFEW% xﬂ@&t%éo?&erlg fDrfx?&ﬁ’

is describe tres roc

1138-11142) norzsecwéqséém hgowﬁe invobing 4 lass spindiyiduabedipgifosmay apd indhg of a
variety of GRKIEMI &&amoﬁarém@soyﬁﬁmlc%ems oftdntfave Ql)r'ld?'lﬁaﬂg wrga‘ qew es,

~which disclose screening tide |libraries,
Adv. Exp.> Nétilmeginbffle' %‘5‘16";!?3"093 qgrorRRign DaYﬁH‘a§ﬁ1°§ﬂa°ti'@r{5’(§a‘n3$8‘f°é‘ﬁc‘g‘m there
249: 386-390;exEQ\Mnloa& 1ﬁ1tat&inqrnﬂ.t%:ﬁnatﬁmoTechnl ques 13:422-427; O denburg et

. 033 04b: & au AN isptivell 8Fin Baion e BreBnt b Rhainal by Chrafln enafidletived B

Nat ur e 35S: Higderpladia, rﬂ'Q]qIHSlZEDT éySp)asmgm prasengs.of Mae br meeecharaStsiistics®Aa

89: 6988- 699 o ;
o 006 51 o TaniorgdhOibie, 8 ofp phaikhandHelbifpApfivts ARgho bt dipRl i,
to LadnerlOetbyalcell samena fromripatisplpcamigdigate thy dasirabibig mthGPBC/ﬂWWC‘PGT
Publ i cation am,mé{@t 8B BB apedtic 1At ﬁfoﬁ{a@&lrﬁdg% RAARA! MRHhentRAEEEPHAGudpn be

carrled out ycontactln e |librar eSWI roteln

nucl ei ¢ aci GhYRCIBRSTics 243 %}qunﬁﬁ%l?qnp g1 f*@%ﬁg@é‘gcwoser@uhéw%os
WD 00/ 31 235 aREEENﬁQ@h&@&ﬁ&n@a&dumﬁmldsmgfaﬁmmgé d§feadsncoEiroRhs reldade, bi nd to
t he prote|n or npucl eic ac creenlng

ot hods. -t oitidtesedieR faSert aRfeER e n et Bltenter D aRPre ey B w0 | o
Par m ey arsd déappdarand@@Bhe M@W@it@ﬁ)EelBQLRfachmtém,set(Bt(swlalso de@thp 84-90 for

Bi oTechni : d

ria? e(ragn(r:“egugﬁ?éé %%ﬁ%%gcﬁggovgﬁqqﬁhgg% omﬂb%%t%%ﬁ%e ? \r/]vo Ihnbr id
system for sel ecin ptyer embodinaentn g ppriant athich dxhibyie av¢ o Mo Qfsthfafvdllowrxg 1989,

Nature 340: 2gonotihg Q@io@foﬂnaﬁl’nmc%%%eate'ar BYCadniistratioACHdn eﬁgétlvelé%unt ofa
88:95789582) can be used to identi nol ecul es that specifical )kgbg@sato a

Nogo pr ot ei rihsfapeici payrp{eromptpsts of OAI‘QQVN_“SMESTM@OPW‘@H%W nd
provi des ayiAvell, n@d@'&as:dﬂlﬁh&%“@d Byl Wt shwmeisq;b {Phinaeghis, p;n mam) etc)

hanst ers) sheep, catt a refera hunman

erbods ment - ant ik st paEci el EhhebudPER ENERGR B St 8 15
ext ensi on, dwuoat patemttorpreenepmpicssioratockigheyy cattlige @ithe tanashhoma)) skog skebetal
initially pr Qi nation between a Nogo
gene inits c ggﬁggg)rééggg‘gp%{n&g%gqgﬁ%us Klog ga%ené t hat has been rendered
bi ol ogically inactive (preferably by |nsert|on of a heterol ogous sequence,

e.g., an antibiotic resistagge 99PPERPRGLIFERATICH A¥pect, this

honol 0gouS reconbi nation is carripgsPROLIFERANVODISORDEHY Yo- deri ved stem
(ES) cells 20 with a vector contajning the |&?‘ert| onal Ty Tnactjvated No

gene, such that HBAMUGEHEOIIIMESHY thatnvenias: 2 §rap%*|6|tw/@a°we$ prqtlmgh he
ES cel I s i ntigusedhd ﬁsdt@cmtzenta@pbrpmr@muerw bEﬂﬂgnb ép%lﬁ'ﬁﬁ&ﬁi/e inoden. Spedi

th foll
i o 5 Nogd JERRieE 0B o Bepdnafi reealitn fEuRpsi 3‘5@5?'@3%%@&0" in
244: 1288- ] 29#hich ainglhiasrevdrakemnarslal kv rd@nd:raea)h procgssesilunatracid of kedoidl
knockout
cattle. et (Octprhit 25 fuARLERI ﬁs‘ﬁ%ﬁ“ﬁgg”ﬂeﬁﬁmﬁﬂm 58 seabiiiffipedls 0°.
enbodi nent , 1atekfn@&wbmomﬁls@ewg )phsetiatiea. coguan mmwonamm@@rty

expected to g@as@#vearoqasverarbnmm skiPaRel lq(av(edepeemﬁtechmom béeliigpr der s
i nvol ving the central nervous system and thus  can have use as animal nodel s

of such di sdHEEE, Hbrgcysiie genglitions, andqissuq hypsrrophy (4% Prgstatic RYPERRIPID I es

(e.g. potsentlal

5.8.1.4 GENE THERAPY
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30 nervous system di sorder therapeutics) for the ability to inhibit tunors
of nerve tissue and thus treat or prevent such diseases or di gjdeiss The
present invention is not to be limted in scope by the m croorgani sm
deposited or the specific enbodi nents descri bed herein. |Indeed, various
modi fi cati onsoe#s2de i nvention in addition to those descri b@ETRESAFRE6 | |
becone apparent to those skilled in the 3% art fromthe foregoing

description and aﬁ%amrwerﬂmodﬁhawmﬁ:le.&&& mebrfshfgaédeqmcae&dd%ﬂd%% 1935

fall within the, scope of ene
PCTNS99f 26f MOW&?rdﬁ%“PE?Ié’FBYFéB% ‘i‘fF é%‘“H\é%“é‘FﬁfP Efﬂ@%%/ @%&%@ﬂ?t&l BY Wéhi ch

are incor por gtgede thyrapef Gestherapy rdfé‘re to' theraby peifordted by. théxdilstration of a

oxanmpl es desti RN T NI T e A

_ protein tbatencsdal potinrthat mediatds actbrdapatiowfihctibytmirGmotug Hogb fusctids o

recogni zed by the t

pat ent. tb. 5. 684 A0t oo BN ERY RAhBRE e U e acBrting e
descri be nat peseat vemignnExermplary metiodsre fescpbedskalow. nvent i on. One of

ordinary skill 'W&'@@n&iltre\)%\béoﬂ’tﬁ@ﬂﬂﬂioé?oﬁ Etﬁé?@psesm&agp@én%tand99?t hods
I nventl o

are merely illustrative of
modi f i cat i onsliniFd PBaagy 6%@@18 39? ’t\ﬁé aﬁ‘ﬁ &‘é’eﬁ?& rW%‘ﬁFr&Plé 3 8§t?éhTﬁ’(§H’FIP‘?V€ %Pens
are i nt engdgdAh® Hel Phadmbdal. Mokl SQI8-596; Mhngl\E HIpeSsiaide 6Q0DE-93 5 ahd |

oo 4 AL s SRS B Mo R0 R AL 0

routinely detHbnissed ShyMethedsNotnBondy krmveauhthgaxﬁnﬂre@@amﬁimtmmt&oanﬂﬁgy
L O by SR ol ke hederb Bl 1n ROWBBC 3OIOR), R IChESR PR, B27 ST VL1 Y

cl eaned by s ni nges and The nyelin
was t hen extM&tﬁ@eldr Bwlmt}@atww &MSMmdM@W%lﬁmerﬁ\naﬁsfcm@I pH

8.0, 10 m@?ﬁgw R TLab&lzkog, Qsanaal%tamtb@ﬁ@cg@mm de, 1 mvl

phenyl et hyl s onyl fluori aprot.inin | eupeptin, 1
pg/ M peptstatin IA)a Pr‘Z@"WSB%é?‘ﬁTB??PPFa‘F‘C 86@6“@3&%’%&&0 “'-*Pk?é: acidsBatels wars of
%moﬁem zedaim Expedsdiyn véucﬁlﬂéa?f o t>é§s'é§§No?@g¥(§iﬂélﬁ of fr?(@n@ntrlgatzl![uﬂxeﬂf: (olelathlgv*égv}lg

e honpbgenat e u W ce a ontro
1xed angh o) IagtabI . Lnpiiuideyue n B Grid s afh eSeszety fTTam
i mredi at el y Bpgd ¢ogléhgtregian, QeiBgpoaoes beingindotibler Gonstilitive, and) opt&mully,brsaiced in
buffer A (RO r . V,
ol ut od wi o FepolrEyton PP crpbodthint iduot B BeHd moRRHiUTs AT iR
buf fer A ( 108ogd cagingdiequencésrang @nyrpigt daeg)rcd FRquences aneeﬂank@w m;gmlathlat ng
bovi ne NI 22 r%lrx‘&%nﬁﬂ%ﬂgregmﬂb%! NGt a%gtré’(‘ieslit% 1@%'@901(1&9 rmpr&vx)imgq r

subsequent apEI I.cations, on Superdex 200 (2 col u | 1 brated

in buffer B {YBErempIE ex%“ﬁﬂ’l"f thedNago ““ﬁh‘%ﬂcﬁi (I@IG%‘(‘W‘V&‘}“E}% Proget i ve

g g act :j ons, gﬁer@aIch ILtISA 86:8930- S%SI?EQIstri%e) al\t/\ﬁ999 w&eah@dshm@)% SDS- PAGE
under reducin ondi n w. const an

Sotal of 3500 vorPAGER.S B sliGaic Hus PR ied R Finer itk e e °

Coonpassi e Bpatientsis diretlygxpésed tdthwhucleiz a0idion nbéleicreidhanyingardiod, Qbarakirett] m

88} g%I.ZSEUt Owueh%&g 2y %q{rS'thainE'foﬁggd Wth Me rﬂl@icicezlchS}nq/%ré,%%n tra?nsa{%cg 1('1)1 c?’ VO

the patient. These two approaches are known, respectively, as in vivo or ex vivo gene
therapy.

30 In a specific embodiment, the nucleic acid is directly administered in vivo, where it
is expressed to produce the encoded product. This can be accomplished by any of
numerous methods known in the art, e.g., by constructing it as part of an appropriate nucleic
acid expression vector and administering it so that it becomes intracellular, e.g., by infection
using a defective or attenuated retroviral or other viral vector (see U.S. Patent No.

35 4,980,286), or by direct injection of naked DNA, or by use of microparticle bombardment

(e.g., a gene gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or
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PGINS99/ 16160 buffer (0.5% (wv) CHAPS) 20 mM Tds-C) pH 8.0, 10 nM EDTA,
pH 8.0, 2.5 mM i odacetam de, 1 nM phenyl net hyl sul fonyl fluori dg 02%%3“9/ m
aprotinin, 1 p.g/m |eupeptin, 1 ~.g/m peptstatin A) ‘for at | glsf’?' hour s
at 4C. 6.1.Z M CROSEQUENCI NG OF PURI FI ED NOGO The IN-1 neutralizable active
gel -el uted r{%%&iﬁ&s of several gels was re-run on a 10% SDS-peqlvsasEdéem de
gel under reducing conditions, and stained with 0.1% w v) Coonassi e Bl ue
R250 in 50% net hanol and 10% acieti C %%i d. The, 220 % band was cut out, and
endopr ot ei nalansferingageantss eRqagHpiation. IBHPASMES, MIFORITUGESOTIRICFASARRUESRTO¥ct | v
in the 10 gehdmihideringifihdinkage toaipdpfidewhiah s lappiniteénteotha nudleey, B¢ phase “hi gh

f liquid chr Dhyi. ] i . ith
hear o adi TRAsTEdoR bRy DA Fes BERS PRl GRRRURNE Lether 1 .

and fracti onWwantWiniosd, kiBigl €heepla2cd4429d32 )xsvhisirean be bjeddd eatgetaclhtypesat ed -

. Edman degr.adat | . %ER&?SDWBE R i .
resol uti gr? S%%Cgﬁ@lé( g“%%‘%é@&‘%q t S n@%é@‘%ﬁf@h@%&f’%ﬂ%ﬁh&“."8%| s (
10 X 24 X 0. oampley cawhedfprmediinertieh hedigpnd enyaprises @ Oispganisl viral pemideite disiupt

Transfer ont g,d,apml Lmﬂviﬁg AR IR sid ¥ dvbmgg&bm\aﬁ&g%wi&{ MR el shodfdr ™ Tds
base, 192 mM glycine, pH 8. 3, 0, 037%w v)  SDS t20% met hanol With a sem -dry

t ransfer app&‘F‘h?QJ%’e’QthhS-“Ra’GEC,aEB{ epp b dargeted ""St’)g"? of el hapegific uptake apdsexpragsign,
g.Bg m cni A B}'&ggeicti:cﬂg arsﬁétﬂﬁcﬂl _fecépiorf'(@w% e, ngomm%mgwwebofémi@dﬁ% apdilatgl n i ][1
oS ale- er . (0] (0}

Na~HP8412E1+D058%?n@V‘O?‘??g s %&,638 5@‘58 ﬁféﬁf“ﬁ?{l}’g’ L?%ze(»%l?g“ ﬁ!a%‘é%ﬁ 0%?6203 h‘g )
\_/Iyas hi n?ssg(l liﬁhte@Nomﬁbﬂl' a6d1980 (Riddid st z?l); wmzlmaxs matsamwwax@fps (Gnﬁce(}; 4% t

ween I L | or . e I rs
2t body (t ol GUPAbE @led QAR AIPRIR ofdon | BEHRRAY e IR hid Mt o
4C. Hor ser adirgtedped antragelidady ajdigeemporatedtwiffon best cgfDdec fon deprgssiom; bbody (
1:2000) was 5aHBESRedMbidatbAYKoRLr dnAGMilHEIPEIRL HER: N?{tg%\cgggrci. USA

chem | um nescence Sést em was used for detection éAmers maci a

Bi ot ech) 36 80:8932-¥BRpZilsBRARY: PREBINBIGRF2:43dB¥)er was freshly di ssected
L r ?m( Pov! tne spi najp m&gﬁc%?ﬁoﬂﬁie?ﬁ(,%)vhaﬁ?@tdﬁﬁqt%&ﬁtﬁﬁ@il@d\lc%g%lrﬂglelcrb%_id:i@ﬁ%e-gf ack
[ nvi trogen). nstruction of c i,braries wa rfo using the
i - 2AP ki ¢ PR AR 5OV FSICH Gt WUl fa5e MEAIEr St DMl EPoRRel The
conpl exity oR217:5&1-59%r Théseetnardral veadre hateteen arwodifdd tplelepoectiamiml sequenoés S i n
total, and the 35 average siz f thecinserts was _approximatel y.1.8
i | obaseo. - Bt ar g8 EGAYEA T E Esclaibd Sl REAL &liBE SRR RIKR iRp fogr <8 DNA.
ol i gonucl ot THeNosBagldge adBasbe Ted BT EEEYRARPOs CRINSIHRART Qe¢teE@Hidh fhihithies;
MSC6: TC GTl Park 1S : ; 43 :
TQ GTI GOYAAI %\@ @1%3%@%%@?% @r&%&t{m ﬁg@ézre.tg@gz} vectors can be ‘found In
TCl GTI GG AG Rerseeriat, A Eiptemepy 6,2R689) hik Aescribesi thiesg of  setravirel yarioptan
pepti de L sequethe i shRS HeARHHIAELGH AT ARGIIORBAH- SRR, LN ))
was designed from pept i seauenc . gonucl eotides were .
oynt hesi sod- B SRS BR BB LIS AP | Ctaang PANGS LIV racts I 89S he
DI G DNA 3'25eftgrdpglasd: Ohgvdsiet al., Rid9oar. aihiasinwest.c93s644t 6525 Kicadetust| ng94, Boo®l G RNA
| abel ing kit od rwnger. NManphei.m . h i di.zation. ashi ng
condi ti ons @%@‘@E@é&%’é‘a aﬁé)&tu Hzébr%%rlgég?ﬁﬁ?%‘rbéﬁ@éégagy gﬁ‘ggﬁé re used
at a hybri di £aedsman ambWiksehi 1993 .t Gurpédpan.un &eoétics a@) DeRlabbl @ét4ect i on was
perfornmed using tRQa s ¢ ' ' &?PIAI
handl i ng and scregnf ng %séé%ﬂggaﬁﬁrgﬁﬁg%ag t %éﬁggp?gg} tshe ’ r“é"ﬁ@‘{aﬁ'%ip
cDNA 1 ~ | i brErsseesialigiateactiye Hehjclesdon delbieain senss Pothe Femial Bervonsypiies wer e
used for poagidendvifubés nafrdilybinECresbtdtbi¥ebikelia where they cause a mild disease. Other
targets for adenovirus-based delivery systems are liver, the respiratory epithelia, endothelial
cells, and muscle. Adenoviruses have the advantage of being capable of infecting non-
dividing cells. Kozarsky and Wilson, 1993, Current Opinion in Genetics and Development
3:499-503 present a review of adenovirus-based gene therapy. Bout et al., 1994, Human
35 Gene Therapy 5:3-10 demonstrated the use of adenovirus vectors to transfer genes to the
respiratory epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene
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Both strands of CWPI-3, O1li18, Adi3, and R1-3U21 were sequenced vvith t he
Perkin El mer AB 1377 system by M crosynth (Bal gach, Swtzerl ang)\%

sequences were 20 anal yzed by the DNASIS program (Hi tachl) e
searches were perforned with the BLAST program (NCBI). 6.1.6 RNA ANALYSI S
Total RNA and pol v(A) + RNA were extracted fromtissues usin ent 25
( Pronega) oV qﬂg’?t‘#ack kit (lnvitrogen)) respectively. RNAspCV\LAr}e E\g@gr at ed
by el ectrophoresis on 1 % fornal dehyde ael s and transferred to Genescreen

nenbr anes. Bhesepy cagbe fw@rm Riosendeldet 4., AR 1, Seignee IRH3preSHeBosonfrld et ahet92,
gener at ed Wicdn dshri3tl 55, B Mhabgbiing Jki 19GBRehm nﬂ% dagowieign), fromthe

rel evant plasm ds. Bl.ot hybridization was hi n

ar-detecti on
conditions were 43additien iopdenpyirysas WH%P%?B?‘G‘%@W' C%bhasé’ﬂﬁ‘?ﬁgﬁﬁ‘ PIgpPRsd,
EST111410 ( Hbie il\géde, th&w(\wilkmet alMP1 9935 Pgoc cSyet axpasBlblr mczoms%(mequence
. bet ween nucl eoti %S'}Si? 2535 46536 exon. 1 %gge kS obe ontﬁ ns
transcripl A seq T 3RS 1C RENG B‘Eff‘?’ﬁg‘go L 8! g 1.cly 1 issue
speci fic-pr &hhum(bytsacmmeﬂimdﬁrmcﬂlacpopdtamdlpofieelidnetalﬁem nhusnlm&tmdbaetﬂl
S-.3183. 35 - . 0 P
PRODUCTI ON Aﬁaﬁffsg?oam”%ﬁ’ﬁi 9’8%53315#553%59034%99@;’939% TR | e,
(Hunt svi | | e splectablgmarkgyse e tcekhh heyealihareithenpdased a@depadgctxosmspkLeahmmpws(EEA

(bovi ne sequgfi¢ave rakéd &pamfééapfemm ERLLESPOARS Thesd @lls NRAReATHiNGedd d
sequence at 623 to 640 of SEQ I'D NOT2, with three m smatches. Anti serum

Bruna (ASIBaRfwas generated agai nst a fragnment of reconbi nant Nogo

protein, expr esseﬂltm@erﬁbodmbm s naclémbmns ntet&ied intSAREI] bh@ﬁblaumlmﬁmon
car boxy-term nus

t he rat o An e Seguence €enco am no aci ds
e Ry T 395 e thelrtred i R SR itab RN By Che kit "o
system was ekl krowgeineliedrs ikttiddtg ina natlimitddtoNagsfeaivini slecteopofatidn,8

ELECTRODHOQEn%Ic HHQBO}QEX%E[%E%%QUHJ\EM%Q%& BP%H éjcté/r\éc% rn bl 8%1'}[;' lelg aV\%

performed by's s wel 'l 0se sKi
Ant i bodi eE5 wequendkisl ealefdsian, dhodraesagte- m@:BchmelranSTc;t‘:m@qrow -mgdiated gern_e 2, 000;

anti-nmyc (9fLHifed sphdd@flad hidignl aegﬂmner&@ttecnggﬁ’es%rmcmn n¥he &8

IN-1 hybridoma super nat ant was used_undi | Secondary anti gcgdl es vvere

HRP conj ugatB@ioduation phigiign gapreiniacells (srg e@'oéﬁoefﬂ&ﬁ?'}d-%ﬁsb"%gme(hlEBWO)

gndhal kgl i nezml*ws%hat @&&nggﬁu uggj gdaﬁ%ﬂﬁ@ﬁ ‘é@r’*ogﬁ“é I&%g%gsgga?aﬁﬁac La
oche, Swit u

spi nal cordzﬁ"re ?g%gtﬁé) Iaﬁ‘%r\?gége P?fﬂl"(’.i?‘ffo N H‘e PETP R BRI R‘ﬁ@"é{)ﬁﬂdhﬁd

and frozexp ateceséﬂﬁlde%mﬁmtqbaﬁd plﬁmrcﬂmzﬁ daictiomssof\er recipieht calld afei noedisiupted.

et hanol / ace a i rfor d a scrd bed by

Ruby 1 et - a 1e1@gh i (e ThEL RS e R WD RS &l

step was onithe pitleioacidlis expressi l@@whe aellgd @refesebly dertablerand ﬁ*me@lbﬂﬁ/bmwnol

(2 mnutes &rog eng) and i nmunost ai ni ng was earned out as per Rubin et al.

supra. Primary antl bodi es used were l(Ant| body: (dilution)): Hybridoma
super natant of | Nhg reSC‘HH@FF‘L?FgH‘)a“‘%Sﬁﬁﬁh%ldel(vf‘eéé@e)’a“eﬁf BV Metods | £ ed

AS 472: (43 5&bwn3@ttﬁaﬂ:ﬁ {4 a&ikdferBe'H?enﬁioBRﬁBh&SEhs‘iBREeﬂ@laNGnﬁ&%AYe N H 3T3
fibrobl asts tled ontgo cultu Ef oat f, [well (=1
t) o aoor B TaRe HIE et tubediBent, Eorpubi s L mat braonuis adk sHin! 5
extract sepagraft entodire patiénhts Reoambmentdddadnoells (. Ihenatpoitid sem arplodenitad

cul tur e SUPCLBA0Lsefehith o ek AT FN0AY ik ik GFOUTE cRALBHRSH e

di luted 1: 1
depcnds on the desired effect, patient state etc., and can be determined by one skilled in the

30 art.
Cells into which a nucleic acid can be introduccd for purposes of gene therapy

encompass any desired, available cell type, and include but are not limited to epithelial
cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; blood cells
such as T lymphocytes, B lymphocytes, monocytes, macrophages, neutrophils, eosinophils,

35 megakaryocytes, granulocytes; various stem or progenitor cells, in particular hematopoietic
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35 serumwere diluted 1:500 in PBS. To conpensate for activity variations
in different g-pool preparations the nunber of inhibited, roun% 2603
pl ated on the g-pool was normalized to -59 6 May 2003 WO 00l
PCT/ L1S99126160 100% and to 0% pl ated on buffer control (Spillman et aL,
1998, J. Bi sooochmsm 273:1928393). 6.1.11 DRG NEURI TE OUTGREVIHSNBSHY
Dorsal root ganglia (DRGs were dissected fromE 16 enbryonic chicken in
Hank' s bal a%@&ﬁogﬁ%ge,ﬁm wltsO@ggkAEo%ﬂmeth@sfde nBkrow! WRbikiesllcerdldod! at ed on
di shes pre-coated wt in 100 ul F 12 mediumw th 10% (FCS) and 1 %
met hocel . NegAPh@2ldleqsh g"\kﬂ' ‘VF"r’S'i?nndl vidual DRGs was scored after 24 hours
incubation at 37 In@ préferfedséniBoditieni)thé &dli nsed Y@ \peSilegpd isaadiogals t8 tHeno
outgrowth) to.4 (maxi mumoutgrowh). 10 6.1.12 DRC/ OPTI C NERVE CO CULTURE
ASSAY Optic Rliftfes were di ssected from adul t rats, irradiated with 5500
. Grays andsi nj ect eId aeeﬁﬁednmtmmh wifichiré@orobinarh eeltsoare esqddmgbnaghnmpy,iaangme serum
(1:10 dilutign of r. | & ur. h es such
t hat one encfm(gge K lsr\[étfo\fiélpcr%e'}e{l%ﬁle%\@'{l Sﬁ&l Lhyt l?g§k€r6?|@o§£}3} X lIon ring
barrier int mrbgmymmidh@recdmhmgﬂ cellhare é\edlaémouﬂemédi vuw fantlmﬂagnutwraﬁfgctm
neurons fro Kk es
oKL BhBo tec lerﬂ%‘?gro%%ﬁﬁ(ﬁ celide W& %@tﬁ#hxﬁ%{)ﬁpdog&@op@éu‘é

were fixed by standar own In the art
el ectron m cvlyskegmbeipNjted arrﬁfnaqnfaﬂw HY HirosaR Peisstialbrhs usgd bracgerdancgivéthance

of about ?oﬁhmzhfbbamanh@fms@xmmn@dmmch SRAL dellB Ve Bub M8 nBHhitédBbol Y

o 15 Nooo ek pRmseloirPlensd Chtr RS ES IASROAST cadi ng frame.was

subcl oned i nt o t He appédNASerhimdihes, the aticdeic atidvo be ogeﬁu)ceusfbmrﬁésamdﬂgdﬂe

om0 e RN ] Rl Mot e B B e MRS )
the nmyc-his dxag:s(i@xiofaﬂhi: nocleiciacid s cdﬂ@gbab’nybf 901(trto|llglgDhH\pqne&n085r ahrentiesi Yheor
cont rol wﬁgy were transfected into COS cells using
superfectlfd%gmg accor |fg‘%§éﬂ%ﬁ e manufacturer's protocol. Transfected
cel I s were harveshdditi@s! wsthhdmﬁhgt canbe pdapteshfor weettp dnliveBa sweleisracid encoding a

i munof | uor a8 ProfrPdrimt@iondi lderiddifve- Nyc anti body and 30 enzymatic

~3-gal act osi dase col or reaction, the average transfection rate was
estimated to be about 20% Transfected COS cells were fixed with 95%
ethanol /5 % acetic &c$.0 TREAIMENT ANDEPREVANTIOMIOF DIBBRDERS FCS, and

i ncubated, Wi th AS Bruna (IN WIHNCHNOGOBIOCKS REGENERATIONT PBS/ i % FCS

Fl uor escent " secondity it iR a kI aRig h BES rBperieiBp % and
goat anti 35ieswedsare TRIGDY administratichesfecthempeuticibhtszmtagbnizem@ntieits Nogh  Lab.
Inc., Vest GuoMpy ik gggg% disBr (ﬁgﬁsy or<fdfhd é’%@%ﬁﬂr@%&ﬁ&ﬂt%ﬂﬁ@&%@%@ 1.14

OLI GODENDROCYTE CULTU I go rocyt s 1solat romnew botn rat brain
wer e pl at ed TSAVOPS syshem pistude) Bug japeenof figdird to, spryiehnerspus syggmd CNEDfrapma, (e.8-

cul tured fors #t dotd Ay in iRjuEMnFArBRIre FEESOH, MhlighaRdf, BXpdsures texiesben@l] xed
popul at i ofs of ol i p&%endroc tes nd t hej r %:O:? Itors, were S rel eased
fromthe astTYAmRIddiciaNgy, Praﬂg,o FHRF f ‘g‘ﬁ]ﬁge%atﬁ’f@epﬁrﬂ‘?%se&n or bi t al

shaker . (including but not limited to Alzheimer's disease, Parkinson's disease, Huntington's Chorea,

multiple sclerosis, amyotrophic lateral sclerosis, and progressive supra-nuclear palsy); by
administering compounds that interfere with Nogo activity (e.g., a dominant negative Nogo
30 derivative; antibodies to Nogo; anti-sense nucleic acids that encode Nogo; Nogo ribozymes
or chemical groups that bind an active site of Nogo).

Therapeutics that can be used include but are not limited to Noge antisense nucleic
acids, and Nogo nucleic acids that are dysfunctional (e.g., due to a heterologous (non-Nogo
sequence) insertion within the Nogo coding sequence) that are used to "knockout"
endogenous Nogo function by homologous recombination (see, e.g., Capecchi, 1989,

Science 244:1288-1292). Anti-Nogo antibodies (and fragments and derivatives thereof

35
containing the binding region thereof) can be used as an antagonist of Nogo. In a specific
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The cells were plated at a density of 1-2x106 cells on poly-1ysine coated
35 cn? dishes. Progenitors were allowed to differentiate in c by
defined nmedium (CDM for 3-4 days. 6.1.15 CELL SURFACE BI OTl ON 10 P4
rat whole brain cultures were prepared as described in van d %593 q et al.
(1998, J. NMWR®H?S Res. S 1:371-81 ). At day 7 in wtroth‘g% 6160
biotinylated with the cellinperneabl e EZ-LINK-Sul fo-NHS-LC-Biotin (Pierce)
as descri bedembod@pdint bhthe irvkitiat, @ pacleeaeidaantaintl Dpoértiah off » Nogapéehedr whichl ysed

(S gy, 2. Sl sREeE ek e SRR BEN B il Beng ke, o st 1 Ngo;
p. g/ m  apr otantigonisq tqpyombtel Magoapactination fygiomolggsus r@;pmubmayon Bueoaiscmﬁbuered
proteins Wer:fﬁg% Pds@CP:Bbtﬁ%tF%% i 928644 b?a?ss%ﬁft{a%%la"lb@é Nadynal )

subj ected t transterred to nitrocellulode nmbr afes t’hat were

. probed wi 5h 33#35-438). HptheraFhgrapeptinsthas ankibit Noge funstion eandrs identidiedbyuppeld wi t h

Re- Bl ot V%Stl@{omn%ﬁenﬁﬁpyijzﬂr@gss@steé%@i&i%ﬁ@ﬂelr abil#§ t& inhibifbinding of Nogo to
IM ~I UNOC1' TOCHEM STRY Op E‘yc nerve %o en rocytes vveé' é)rg(gare
4§y

descri bed i nA"SEKHBIStEih QT rbcstrﬁny(‘%\gg Ngu%saé.pref b sf)wtrﬁmbm
day-old cul twle:sltmrzethbﬁg}@abmlamykma&&lsbﬂ% e(niplﬂﬂ'ﬁ) Posferably, id\taﬁle(zﬂ.w@)) drn

di f 25 t t t t 25.
ixed wi th a9 Baiss gt WSl CEBRIRPEEI b paeding KB RN
mal ef i ¢ ag dédniitistpdtmoks mdicaed daritcaipBoe hf ihng&cctMatmhel m for 1 hour.

wer & ool at - 1: 7 BoRAr RS, KARRUAREF St th oA Eprublch Bt Afintlor P

rt). Transf e@@!@ﬂel@@l)’dmcl@lmfépwl%ééau&i)t(H) DeYiseasdsan dISOYdSr D weluing @n aC| d
(4C, 25 m nufeRldsed PleRfilietd no?tﬂﬁil draesiRay l%@veNbg@‘%r(ﬁEM'@ filnktiéR) Q”))r 8( im0

IN1 for 2 hours at rt. Cells were reacted w th goat antl-ra -FIT C and
goat anti - noRAiEntheie Nogg PRLGH 1§ ‘i’r‘f?ﬂ"r?b“’?{@&‘é‘é‘»‘t‘%\lﬁr%ﬁs‘) or @) in ql?ca@ﬁ:mr ISQEIRUE
CHAMBER Pags r wh@tinopiro (66 Wao)essgysqsdetibfr-&intidata t}%&hﬁﬁbﬁﬂo@lbﬂtag@ssy stem as

W th and expTERERE e i RasEISRTs in Wesbtp Es kg o7 B rtin e elim (

1:10) . Opti cegebygmntifyire reatescohd tbr RINA éiya[bummng 4 p@ient tissievayp2Qag., Men

at o di ot ancooBy ‘G s EhARP R i RRS W1 BT RERLL Bilor el &
syst emat i cal thy expredsgdEegas %NAtm@rqwésMﬂﬂef rmthcrcggraod#rdgn ﬁwmmaubﬁﬂwa Zei ss
EM 902 m g4 08A018ed, @c&dﬁé%ﬁkdv'ﬁm&h tﬁﬁkwa%sa}eqnm&o%@famo%&u KVl scl oses

t he experinental’ results obtained fromt e methods sections set forth in
6.1 and subseetdianNoBEISten (oo Heesubist: REHIOPISRRNEGoPMOES PHeodighrl ogue
of rat NI -258bderd silfdi¢ Halgatlyindid2 261 elw%{a@ﬁm Jdesudbcftbehepiidtiy, Eteq afd/6t ei n
wer e generat n ti eni.n- |.abel

degenerate ot g@ﬁaﬁ?wﬁz}y&g%geng?@togggfgﬁsgbm bg'ccg e&*ﬂ% ‘¥ OlyIua F‘f’?é?sg?‘ﬁtlvﬁlml 220
pepti de sequingesiRNSefeqr dortheiwasedys vdes biats, & sisdiyatiduatiometchheicscr eeni ng of
a bovine 2?| te matter library using these oligonucl eotides. The insert of

t he | onge clone (CWPI-3, Figure la) 15 was used to s ntheS|ze pr obes for
subsequent screeni ng-?.1rANTISBNSE REGULATION-OFY@GA SIAQMN such

screenings are Sh}ﬂ"é(”s bd?ﬁféxﬂbﬁcﬁmlexﬁ N%u%@t%lﬁ@%ﬂﬁféﬁ'b&ﬁisé on\lo%J‘ﬁﬁi‘?erﬁpNA

cl ones suggesttﬁg tq& three differen transcripts qQriginate Tromone gene,
and this genBUSHEGacss i Tds Rresent \gsationrprevigcs fl@ﬁwpwv‘aﬂ%krpplmlgctlﬁuw‘ewurc 9 t

from bot h al d@dsertat west &Txemekemddsmere&mds@ké ord\@ht chNl«\l éhcbding Negooa Nogo

B and No e nces  wer e d fromthe c]one
chown 1 n Rpghorof sftol, RNogpbensiehePaleles pae S53Sy REFBaRe el oh
i's shown in &ipgble of Qﬂzndﬂnrgneptmaiomufad%dg@tm (preferdbdy tRINE) by artseof otre
gives riset QCqHE&E %brﬂpl@ﬁmgﬂgﬁlty.s The antisense nucleic acid may be complementary to a coding

and/or noncoding region of a Nogo mRNA. Such antisense nucleic acids have utility as

Therapeutics that inhibit Nogo function, and can be used in the treatment or prevention of

35 disorders as described supra.
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desi gnated Nogo A ( 1163 ami no acids), Nogo B (360 am no acids) and Nogo C
( 199 amno acids). Since Nogo A contains all six peptide seqign¢esn3
obtained frompurified 6M220 25 (Figure 2b), it is likely equivalent to the
purified protein, rat N -250. Nogo A, B, and C have a comon_car box

term nus ofyglgaBi1msi no acids (the common domain), and Nogo RCHHEBWar e an
amno termnus of 172 am no acids. Nogo A is |longer than Nogo B by 803

am no aci ds dueTi afi’tts%%e%%lelﬂ’aci?d&'df @eTfvent¥on BarPhe dIRnIBRIdes HaPireBlofIESESS

a hydrophobi c stretch t 3Q termnus, i C | d be
oo LR E st or Single St RNAar SRR op ticates ot Gt beeabafich
described wai s@dﬂr@q& adm@n§sredto @aal oSwgi&alcarpbﬂbﬂodecddumrzﬂ:ébulsﬂy by

transferred throu rrbran Si (?ce ngle fibroblast growh factor
(Fl or ki ewi SAnREIhpT “° Srggenous, Aty 1%%0gy 1 &2:388-399), ciliary

neur ot r ophi c f adi ms;)e(cﬁfssrmhbmdrmmt tht Npgdmmnae nuNemraobiscprcnagq:dw theldstad353)

o e oo MIRLI B kbmle ot 990, MO 1y Lol oAt P

Menbr ane pr"&‘f el ns such as conmm ssu ear et
16: SO1- 514 )pagicslar,lindiding teganas#idnariahe eorggeapingldract, plasyieity durmgireporenyed i nt o

e Menbr aggouE neurofls MhARASo -0 H28ACRCTH IAC KR4l ihatugng her

stop codon in the putative 5 -untranslated region which
woul d uneqmev@é%ep?aﬂﬁqﬁhﬁf‘ésﬁshe start codon, the follow ng evidence suggests

t hat thejgret hl OIThB enveRG Rt tREr prﬁvxﬂbgﬂfaﬂna%@uﬂuﬁﬂ Ed}ﬁpc&itﬁm’& cerapiiding i efiiefoe A
and Nogo B: ﬁ?}?ﬁ& uence aro 43 %resurre st ar,t c%&onf orms wel |
with the cc?ﬁf?é‘ $Qidh a&eﬂﬁ‘éﬂ%r““? FigASYIS P R TLERDn i3 pharp YA G CCATGG,
SEQ |1 D NO: 3©@jcptabR)calridreassicsceibed fgrd.s were made to search for nore upstream
sequences by both "d?er% @ﬁe%?'?ﬁé‘&vgﬁ%n?s dlfé%f%'c:no netfod foruﬁﬁé’ﬁnsgm%”:hes

have resulted i cdtion pstrteam sequences nd (3)
Eukar yot i c expeendi ofaVogdoyolelt axpsaguensd irf ﬁpwkarbretlamamhc cehesanprisinigi oni ne

has an. appag:kind Moo A MRl OlmAPbE 2 Efhddon2BnBrtih I R8h YniRbhS. PACE

which is 1 ui s rom endogenous Nogo A
ol i godendr dkélylte@s%(dmlghﬁr@vqm!oa) 6. 2.2 NOGO SEQUENCE ANALYSI S Nogo A

contains seven pRkeAhlithsd¥nGleiCasdd ity ks /8 dedtebRY RY depdinsansm cal

evi dence indicates Nogo A does not have a major pol ysaccharide conponent.
Nogo A also 15 has nineteen recognition sites for PKC, and seven
recognition sites for cas®.hlkiViip@ ANTISENSE RUCLEICAMCIDSI ee Nogos have

two co car b ]\;025 %t%%{xs}? {C?(‘TO]&?&I a?e (ijo 8%8&8 Ixuc"l)’?s ti%gs an?d6 aﬁgi']ﬁ rab % :’Tgf ’ane

respectively. E|t ereor rans- o
domai ns, vvmllghnucteocdq:fis(r@@emfmm fHo abat é&ahmeﬁeotz@s) dm spécifit\Nispeds, alse an

i ntegr al m:digoﬁf&?eoﬂﬂgfs% [Eastl\l'@%cl%oﬁ@e% M@éakt ﬁsndyfégﬁdgemgasgoyﬂﬁ:ﬁoﬂ?és or

contain any known cel hesi on | ecu extrace

matri x prot3jeagt 208 pugleetides. gﬁb?ﬂ%‘iﬁ?@“%?‘é’éﬁn’@sbe R4t R onelimerie rextyeesar ¢ o
sear ch gl ff&h%t]tcve?ﬁxtﬂ?ﬁﬂ@évérﬁbnhﬂﬁf&oﬁg?@& -GRAGE, ortdlaab@a;trbmeﬁ trﬁém nal s
comon domai.n 0 ree cLs LS simlar,

i dent i fi2Y gAY %Ca"rﬁﬁd“"(\‘%ﬁf%gta[ﬁﬁg ef“&e YorPupaggmoigt dorcﬂi‘é%l?@ﬁ’ baFk'Poélﬁl cken)
(Figure 3) Th&mh@&iﬁclaoﬂd& fiay mohghratlmrambndm@tgmxppbmdhensmebmdw,gﬁ&gﬁtts EST al so
have si gni f4 6‘V h Nogo
and nspgat f?ﬁ rsl,é{rgﬁsk’&rt &8552@?1&&? g@fﬁﬂﬁ atC| Qléeésﬁ % ‘Eléﬁﬁl £r°°d§’0 ins gf
bot h Nogos Agad- $@p‘é Sahk. e86|r659ﬁ+6,556,dm%d ahc}%@s?mrﬂﬁdl |Paqads$me(ﬂ45fs¢8(698 3%
and o7: 3V BCEPafihis] MY, WO R BRI TIREMbIA, ;B%lfo&? B Bhckigy and

essential functions. e r ?IOH glven

prot ei n ndsY gseECEqubbcamogé“anﬁ@ 807189434 enbhlishad Aatﬂ %d%&)vhﬂ@dt@g

76. 2% bet waﬁggé}@Pclé\ava adedtsPsdel e< , Ko bletmsrmsih&mnmbs 6:058-Dirgy-of or
S-rexb). The SI Iarl etvvee E;sg wﬂosﬁg § E)owever limted to
their carbd®if 'Cta ing Aggnts ?Fdf’gp 8 torarn (B gure 3a), and to the
acidic natur e ofIn talpecfital Bpers oﬁmbsmbanai atN'ug8 antieasy slidniceptids is proeiddGPs
(NSP- A, - B I ur 0- endo

speci fic pro ucatbg)(’fl}ﬁ%?& ﬁngc\’/\dm%suncﬁ |S‘lor;{n055iJIS 69ta %’eﬁfrﬁ“‘i cﬂ"zoé'tg ?eoﬁlg

i munohi 3§ cloptpyisesiroseguknae 3Bispaagrto thed seliesned n@abn«mf thé tvipptemioter strpienes vbus

E g} Egg gﬁggilaggbgé‘g% NordEaGuends Prdoltfz chiboxPfermirfl PoWiof 8P the WO QL it thay
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whi ch al so has a carboxy term nal hydrophobic region with 50%simlarity to
both Nsp and Nogo was recently identified. 6.2.3 NOGO Tl SSUE ¢gxPRpaS! ON
The Nogo expression pattern was exanm ned by Northern blotting and in situ
hybri di zati on. When a "common" probe (Section 6.1.6) was used) three major
Nogo transcweesiiBesi gnated: A, 4.6 kb; B, 2.6 kb; and C, PCT/USRBYI6er e
detected in the optic nerve, the spinal cord, and the cerebral cortex

(Figure 4a) be h&tQ&ES@Leléc@i%lygﬁﬂgit ttfé,exﬁfbkéfoﬁbﬁectﬂme N@é&ﬁéfoﬁh@nﬁé' pts were
detected. A 2 kb, .maj or transcrlpt was, detected in 10 wher eas

a 4.6 kb baﬁhgwﬁle%dm%’ewa disf ¢t AWROFitiop 9 "éﬁ&S‘éféHFé!@th(SlﬂgﬂﬁP@til%F}’ml]ﬁ

sciatic ner\kﬁowdmmémhevel s of transcri pts were detected with the 2.6 kb

band b th t d and PC 12 cel ly. (A
b0, DeL g LS B Kokd HRah il B EAGRPAR e A Rl Y
- 2.6 kb t rsansdhichps selewedefrate thecgroul innlud mgtue ndti iimdikedao A-frocbisies], Stbadmonrsdl, e

o ¥ e et fadll SRS, hap PR AR ACLLL REARS) oLy [ he 15 1 ©

Kb transcript’in se results verify
the transcr |5|dt:arbwp'hydmwmlmeth}ﬂfj waceib 51<Brb0mm§&wlamummthylﬂgthrcelsldirtes however,
al so denonsts Nogn [ ous
system (Fig ur%‘bi)q h%lao t ra‘ﬁg}?pﬁgﬁ s&\%/edrréum‘s 8Et§§ éélgét@&l%géﬁgge‘gbgl&\éwscl e
(1.7 kb), R\iﬁm@gﬁn(ezyle weahdn%hyﬁgmne eanathylingaing. 2 ofimethy lgadist bone, 1.7
kb), sking(3- rzetkfl)tdentﬂengn(e%ﬁgtkah)ne mtl@m&ﬁ@he( R.nﬁsﬂkﬂc)ytosﬁa@gwad%ﬁmet he

skel etal 20 _nus resses scr t t he
Covel  of NogoneRdBan s e aR e sriRee harbah ey o 3 SRt | na
of the ner V(mmaﬁx)(squmosﬁm §‘amethbigrarbofykbthMageil A5 -nrednz guragl, 2-metbyitiio-Noe

n ely tran A ridi t ons on adul t
ot Nt s SDRE R Rey TG ENBRTHI R kB obtle PRle & ARG ng o
rows of cel 2-thvdytesing,i$- mﬂhymhleurmat 2ehioufacil - tmgaqmlaﬁmthﬂlumahé w&ilbr ai n
and the i . | ul ar
ol godendPocyy ¥ aal MM AG AENE oxlyie ¥ BEEY PinddAIURIEAL) %L over
types of nedr@rasniag-3 éﬁptbéﬂpmbﬁbutafﬂér(émﬁ)‘ﬁt@déw m@wqpevm s (Figure Sc,

e). g In ce [ ebel Ibum arfonel 'eﬁb&}h?deﬂ% i &tgoﬁ@&édti@tesombﬁshs ahlea%ttbhe ﬁ%t&aﬁeagtgagody
and in situ ridizatjon clear 0 a stron elin e .Purkinje
L & B e ko e Sahe B Be e nafbrage Peliorpeiiineese, -
In 30 devel @:plultge, Hihexdyer ves, Nogo transcripts were detected ds earl y as
post natal, day 0 veral,.. da fore the g%NA? t he

nyelin pr2(9t ei ns QIHS ‘58??‘%” efgt o) orf‘er? thﬂ% ugl %(ﬁ:cornpn Se‘i%leggtporngt“eoldn (d I\/BP)
can be det e@hesj)h(ulibgmhbendselecﬁdu fsorh ithrei group @nsmhm @itaeﬂtoswhordthtoae, appear ance
of the firs e t, he.

expr 65si on_ STIFHEBURGEAE A Amep BT L R SR b Fho g Tfidate
neutral i zed "Whﬂlwoiph‘@stem 4'§lélrré\°%e\°€'e§@hé‘ﬂé?é@@@%{@lr%tanﬁogQWf%’ét| c peptide

based on a boving, WQﬁotﬁerSdﬂ%dflh&ltstﬁélHﬁ@ﬁﬂck&ﬁic‘ﬁ3:)aaﬁBﬂcﬁQ@l‘n%ﬁ:ﬁcl@otﬂé kD

r ecombi nant artial AS -

PGTNS00! 281 il wmtasn%@eewcgwt@ ors, spacdficydo i %"é}\/\gﬁ S ¥, wompl@e’&ahfyzed
a protein ofRNRMWhieALokivaryno kivisas [mrxﬁtst the samtlls A Birallehtd each bever (Gmdeni zed
a 200 kD rat, te| ots (Figure 7). Sections of adult
rat spi nal ?ngw I\Eué: ‘gef% ﬁﬁée 4Rhed with AS 472, AS Bruna, and

I N-1. Wen the sé"dnt:pbg@umbnedcfmasetie mm&gamdhaamthacmleaulfacgd a(p&plpdeocedure 5
shown earl i I hv i IN-1
e e S R R S i
ant i bodi e30) (igagagceeANt, St ai ni ng of ol i godendr ocyte cell bodies was

particularly di stmig%uete&nlaes“& tﬁé Hﬂ@ntlo-hrrﬁa%t ts@es%uettzém darRar rflétﬁgﬁrkng%t i ons
wi-t h nmet hanal i nst ead of et anol ﬁ@‘? aci d "abolished the elin stgH!}
A i ned

except for Ofiendreyeeol é'éF'i“OB‘étf BONUASSIASF (THED St o ially Sypt

soge tlypesI Cff‘on:ile’s@d‘tSh lmlanttgyfbtatagretm)euxaza n:sE;m:of]ﬂ:brcﬂ[ﬁlbﬁicdand gr alnul ar
an m)ecuararinteceeeu Pur ki .nj.e.ce J tr y
with AS 472 EaRR Eﬁﬁﬁa?yh%%ty“h?é? bitbe metsl St prt 4K, S AR AR 1
G 2. 4 NOI3 ANTIBIDhEeSyiptidsBlonatioGepiubDoGHE ch b&pOpdted biNkieRif oanhbllad pdrcTRO
Sem -purifi I a Ng.:(

N H 33 11 b e B R R S O R g
antisera, either AS Bruna, AS 472, or IN-1, the g-pool inhibitory act|V|ty
was reduced, i.e., IMH 3T3 fibroblasts underwent spreading and enbryonic
chi cken dorsal root ganglia (17~-RG ext®rd 20 neurites on di shes coated
wth g-pool (Figure 9). Specificity was denonstrated by addition of peptide
P472, which was the peptide used to raise AS 472 (Section 6.1.7). P472
successfully bl ocked the inhibitory effect of AS 472, whereas, a control
pept| de had no effect on the |nh| b|t| on. Furthernore, the presence of Nogo

Y Y o . o ~ - N T Y 1



35 Nogo A as an oligodendrocyte cell surface nolecule was al so anal yzed
functionally. Co-culturing of oligodendrocytes and NIH 3T3 fi bé'l%)l S5hs. or
ol i godendr ocytes and DRG neurons showed clearly the inhibitory pr%perti es
of mature oligodendrocytes. These assays - 65 6 May 2003 WD 001 31235
PCTI ~| S99126 nstrate that NIH 3T3 fibroblasts and '
strongly avé%@g%ﬂ? e territory of the oligodendrocytes, ar?RSF?glé?él%‘ﬁ@t was
neutralized by mAb IN-1. In the presence of AS 472, this inhihition was
equal |y reduced (Iriagneddfia grbodimenqthe Nogy antgensecoligpaicieatidiscpmnriess catalylip 2

W g h F’4E)2 refimtt_&gqﬁmyﬂiel(&@,d&gadpewmemraﬁ&iaapmidaﬂ&h W ioon 1864, gusighddc. - d
and g, antific

capac ty. of agbwn. 1900 Saneef o SoiEence Julod Pok femosrg ambSamente | ).

RecNogo- A ( Folgpshecidofidy igd DdtarthybiboaudtathleyInonassdle ¢ 987 NudO AxidsiRdsi ne was

. tested for its t IVl VH . fi r i neurt.

out gr om h? Rész%‘?églér}\érk]i §9g?‘%§ﬂ§§&?%§%a§%‘§ i%lg‘ggggtl ag'gllg%g Eggc}rﬁ?taﬂsi‘g?b-]re
CHO cell 1in80.CHO LacZz) 10 w~ enriched in parallel wth recNogo-A and was
used as a controly.f.orLnhihi . 1A ' dn
both assays. In tlﬂéglé\ll}tﬁﬂgﬁr‘%' E?T?%r gﬁf‘a’ﬁ{é gxgtg%{léﬁﬁgggggg%%ﬁ_ghmﬂbgﬂtﬁﬁ s
r ecNogo- A- coprodiast irtjracekmlart byteanseridign fiem abexggenoussedfeneeytEor exarapleian; fig.

9a) exhi bi t eghofdr @2 bd MbBI@ YRS §RE titat ANs GREA upBy 82EH RA AL whikhReSAi2
(Figure 17b). This effect was, dose-depend :at 20 ug/cne the inhibitory

nt : . tn
activity WMsvesfagRER poring theasof & twﬁwdvﬁegw&mamﬁw%pww acid {RN A of the
shown) . The nR&idht Sash AcéctotivioniCentain beeqaewereabd)ca@gith%wdgacakﬁgeamcleweI s
rotein w IN-1 or,, AS Bru wher eas a

by prei ncubat.. of the coated . th a

conbrol ant S SShaRger G e BBl ALt tato fsobesrRgl Riseisins BREMvinG
serum had nocaaftieemnscfibied)torrodiich the desiradatitisensn RINA.i $wchstecongcaafbk eotstmoted he
NlH 3T3 fibr . ) - i NJ ut not
CHO LacZ ext%g%? é’h‘a’a@%q%g{‘gﬁmé‘ﬁﬁ@?‘?ﬁy&%}dﬁ@%%ﬁ&ﬁgﬁr i é‘%‘ﬁﬂ’éﬂ&%&‘ @ from
primary cubt vradreteromewnin sheget, dsed foDRpigaeion and expeessionnin mammeadiah gells.
recNogo-Ain ad e { ; L RN ARt activity
coul d be neutral %@ﬁg@ﬁ%ﬁ%@ﬂ%ﬁﬁggw@%@ggﬁﬁy ”gzlbn &Hg{aéygur e
17c-e). RecoPBMetRkngybindhe ait imch iregampgharcipesierably hwmannesilsi Sushmremetprsat 1
anfl 5 ;wcﬁ’ géugbgdﬁu&g@r%moanSsluzﬁwm%&gr ﬁmhﬂﬁ_bfl?ar@hﬁf@ﬁhit&ﬂtoﬂﬁ!é@%? RG
outgro . 6. il orn ra
neurites to TEYMUPYFEEregiol Eﬁ?‘B&}S& ﬂ}dg&aﬁﬂ;l;gﬂullgg?(ﬁgufq @E@‘R‘/ﬁgg{\fi—tﬁ?ﬁé’gm"&ét ed.
Pairs of gptcéantaimadvie sheviEnengiemsedtregubaf sfdovadarcoma aires @lamamdtd ar &g 1930, 8dlla
speci al chanbg t lch . rite athAcge one end
of each ner \rﬁe)f' ?Qf?uﬁ)gk%g%& ‘ﬁﬁ“@@“ﬁ%ﬁﬁ’ﬁ%@%@% nfgr%ﬁg’ Fg\/\gg’greo?'\?l\elétg\/\"&/écg&

i nj ected witdeiadd. AxiSokdd- a5 ptheregnlaiory seausbres of ¢hametatiobioneip@aue (Rrinster was

injected wth AS dkd2Nait &J5. MR alis0 present in the side chanber around the
nerve. Following two weeks in vitro in the presence of NG, the cultures

were fixed, di sasksastisense aufdeieatdtRfche MYRtINEOMPEISE AFUSEEEIPEINqnEaY to EM
sbeR%t ions wer @ Fg&a@,k@poxﬁbﬁufarBRﬁA_rfmnﬁdr?trbtmogJ\gexﬁI pztm?awl%a K@mhtﬂN@@f‘ééﬁéI f W th
neurons. .Pre-i mune seruminj ected nerves. contai ned no,or only a few
aons (Fi gur HOWgEer S50 Riaropglenlanbo Aiceh PRRT e PSRBT A OB e | ot t e
wer e excl usi Yeimpldnounngy asst deasiod gation 6 fanRISAYen refarediodizedn, andchnas kéqueydees at
the surface 1 h j oIty of ic es
njeoted i bR ERalheiRily @8 apissF wRRichiitn B K08 BRhSEATERESS, |
sever al hunddepiex; Gotie aaste ofidoiblerptednidad Nogé antiseesgmanicicachis, s siegle Farginfahel Oc,
d). 5 6.2 ﬁqggg\ﬁﬁwqm gp@ﬁg :
expressed3 S car boxy }'Eer m n?ﬁtg@n’yc- |h]é;{ %g‘ﬁ’%%g%ﬂ%%qg?%‘ﬁwi n
transf ect ed- bisidizsl wilydepgnshaarhetipthg degreqof comiderprntarity and theyensinef theantisarsg AS
Bruna denonshicéiedeid.hgendrigy, iRAoHHR: MaMybABigRg AubieR a1y, 8RA6@ BhseTRisRatther
wei ght of with a Nogo RNA it may contain and still form a stable duplex (or triplex, as the case may
be). One skilled in the art can ascertain a tolerable degree of mismatch by use of standard

35 procedures to determine the melting point of the hybridized complex.
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| 0 about 200 kD on denaturing SDS gels (Figure 1 la). On the sane blot, a
band of simlar nobility was detected by AS Bruna in rat prinma ?é{}ure
ol i godendrocytes, suggesting that reconbi nant Nogo A has a nea m Enti cal
nol ecul ar wei ght as the endogenous Nogo A from ol i godendrocytes (Fi gure I
a). Wen trans d COS cells were stained by imunoftuore

[1~T-1 and @?’8#2 IN-1 and AS Bruna recogni zed the sane, §'J"ig{’%sﬁans ected
cells (Figure I Ib, c). The majority of the i mmnoreactl vity was | ocalized
intracel lularly and was acce&3ilgd RAPE Pé?afb' Qation. 6.2.7
MAPPI NG THE NOGO ACTI VE REG ONS) At ’ 146108t ant s of Nogo was
generated in ordqheidg H&ﬁtﬂeh& nuclid ztvxdsCUaM baﬁsdd(tdir&h:{l%ér p?évdh@ghs@»?&e}s &ffa dingo.

The del etion cogstructs of t “o%oﬁ%ene Wewa 8 erate ﬁ@u |nternal
festriction NRE B xRS PILEaPY OVRE oSSR o8P o ULt SRt Sofiae
. chain react ididasder A digdeit prolifrative dﬁdoedeﬁuhmmmfcrrsd pnbodinhent, mnglegm@deﬂiB and

its Brief? De[ﬁg i on..,.The or,l. t nstructs have an N-termnal T7-tag
for identifiT {\ Eﬁse\ﬂfetlﬁoéo?hg lﬁ%tﬁdgé% %%gl anti bodi es; and an N or

C-tenl i nal hexahiGsilitgpasevhicigexprdss or Q‘eegexprdss)NogcsREArqambcaiqnbﬁedﬂsy vagious

naed. N & b gednBh ek SRR ARRERckde B A TpAEEh bHPABA b 2
fi brobl ast - sNﬂgééﬂFqi@C agvéay a@lé (aithyrMerthen hyhridization, dabblpwwdlzm ingitiant s

were testedy Bn&i%?enm%mmg@w AP RNK ﬁ%ﬂQh@é&ﬂyﬁ% veftan&18td ik Srro into
out gr owt hlbr retl nal l'ion stmé%g ssa The results are sho in Table

2 bel ow. 30 %O ’@7‘“““‘8‘5 yeto ol 6f 8P p"f’&ﬂ)‘b’éls@e APRFRLFA0RG | vi ti es
of Nogo Del Q%sagsd 1 INDab S xPrESin prdoifSREZtiNentOe. At by e uRocBtoblRe sty OF in situ

Aext ++++EST+| : Ni R-l-tNI G+++N G D

1+10Ni G D2+MPBIGENG G DA+Ni G DS- Ni G D7+Ni G D8+Ni G DI+15Ni G- D

10+/ - N G D14- Ni GPlbaﬂﬁaehht(éaDdgﬁﬁNstﬁomaﬂmb IrGeidhB eorRrisigCin- dPROtive-amaunt of a
PCTI US99126 S

PCL2 assays b anReRbe plcted il s bibRZlly d)ctpl b A o B AMfirhed o
spreadi ng ord rampmtétawng@ah@asmrtdkﬁosdepM@pﬁé\rlapf@Wp@fhat\@@oesmstoapqum&;m a

del etion nmutpnl, rRMWRPPIJiNE result in the embryonic 25 chi cken dorsal root
ganglion neurite outgrowth assay r. gangljon h cone col | apse
assay (RGC) indi dd¢@moupigf N?@Graf“c@“%'i“tf? Gegid Paich jy BFF BrUiyE 19 Wattreetmsm

g[) owt h gope dfa paguaaddissrdeoéd d@RAgition Mé hepqaaeg ¢iRaRnoE ﬁaheaaaﬂ!éa&ﬂ@ﬂdmp,NOgo
obt ai ne rom,a tion nutant . dat a i ndi cate that . of inhibitory
donai n wago iAL58% % gﬁewn{&bey Wc‘%rdﬁ 'élbcé{‘afli“ﬂqureég%ﬁr%WOSﬂ&g%#oJeﬁéq%Ee &?u nber s
| 72-974, pardeteuulrarthq/aramrrse cmtaﬁmlwrdfehastuﬁlw@@emtrdatedainldintoi,amj,thtrh'm

N-t er m nal é]?ﬂ% nunbers 1 171 ) was

al so inhi bi tory%}gr agxgzg ea g‘%g% é‘ﬁ&qs e resul'ts, regions of Nogo
from anino acid duﬂﬁmcsﬁqmbmgentamnmwwmwltwscqrmmsl@gaﬁwam@cm
non- essent i glycRAGHRALKIRIRBRYELiMibERHes, RRPopMticles r MibBEIpsES. | Mivla¥ious3S

-~S

25 embodiments of the invention, it may be useful to use such compositions to achieve
sustained release of the Nogo antisense nucleic acids. In a specific embodiment, it may be
desirable to utilize liposomes targeted via antibodies to specific identifiable tumor antigens
(Leonetti et al., 1990, Proc. Natl. Acad. Sci. U.S.A. 87:2448-2451; Renneisen et al., 1990, J.
Biol. Chem. 265:16337-16342).

30
5.9 DEMONSTRATION OF THERAPEUTIC

OR PROPHYLACTIC UTILITY

The Therapeutics of the invention are preferably tested in vitro, and then in vivo for

the desired therapeutic or prophylactic activity, prior to use in humans. For example, in
vitro assays which can be used to determine whether administration of a specific
35 Therapeutic is indicated, include in vitro cell culture assays in which a patient tissue sample

is grown in culture, and exposed to or otherwise administered a Therapeutic, and the effect
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6 May 2003 WO i 10131235 PCTI US991 26160 7. EXAMPLE: HUMAN NOGO NUCLEI C ACI DS
AND PROTEI NS, DERI VATI VES AND FRAGVENTS . The instant inventi o% 2(‘)’(1 des
the nucl eoti de sequences encodi ng hunman Nogo protein,- and fragheft of
human Nogo proteins, including the human equivalents to rat Nogo A, Nogo B
and part of yWog®31835 The human Nogo ami no aci d sequence i s deETAISeU2G16D
Figure 13 and has been assigned SEQ I D NO:30. The instant invention also
provi des nucI

1 g
transcript & 1ah1bmrd>f Mgalfurghoran@ Beissayed bbg@@wgmmm rwpw&s@refdn@@qulence
tags (EST) thajve f%&oflﬁﬂ?&qg@ﬁab@m’[ he rat or bovine cDNA sequence. For
exanpl e, the ESTS AAQ81783. and 333?67 (Section 5. | ) overlap with each
ot her and corr espBN&IQUs Spwﬁ%@wdmemf,gwtérozﬁsayswb@m@dmutm eic acid

. posi tionss 76&3&%{&38%%%&& eMG&%&Q&ap%ﬁ@&%&ﬁ%rd@ﬁd deRpRiedPa ( Sect i on

5.1) also ov Ia er and ?verlapplng sequences correspond

to rat Nogo MifEaP ‘i‘tg%la%m’fgf 'Etd‘pf)“§“ Y PSSese two i ndependent sets of
over | appi ng ESTs @apoahdsier adengﬂm@h}iyccagbv&:steﬂen hutxbhb :meqalemc&l systefmspirior

di rect corrpL{Pﬁr .com ar| nvtlﬁdx hgutrn% teg)po aps ml nrrent eot| de gey(guence of

t he present |on PHYTOL
Nucl eot i de QERY, ¢ts. Porgh ervabebsang,(nrlloeto a;brrpmatrmonablhgmmtanpammahmddr e

listed in L Q3 t@SrGhdy\akd ve exanpl es and are not neant to |imt
t he scopemsesg' %ﬁputg}“nro ram sepﬁat can be 20 used. 8. DI SCUSSI ON 8. |

CLONI NG OF THE NEURI TE GROMH | NHI Bl TOR NOGO Nogo A has many properties

that support it being the pseyiPMERARESEIC/PROFRYLATTIC 2S0, a maj or
neurite outgrowth inhibitory pr,QDM[NIQTRQ‘ﬁGWQINmaMPOBﬂmNSgen of t he

IN-1. At the nolecul.ar |.evel 0.,A,cont ai ns I or| nally
obt ai ned by seque&imHien Hﬂ?"dﬁszg’mhf’ﬂ%o fm?”r'l %%@V%%éﬂﬁamm% HBBIA ne
spinal cord muejeicnofaAtchehercanmmesﬁmekmedxq ofttht oehtivahe dn yipeferdddeashbve, tha or

It Sin ad i or d.the tini ..
oxpresalon i thepirgude bl il AR AC IRE REST R pBRE L0 Al ePlailinor o,
neutral i zed lingidd tn anmmzbsutbatycm pr\gs,t}yorées,rch’u&lnsi, tds,glogatekr., dudnepeferably a
Vestern bl Otrﬁ!gﬂ@ﬁf ‘3‘?{@1%3‘} E&?blgrh%ﬁa%ﬂc% ofy Lrdholilin@E L4 61l 3‘l1ammﬁl iSo

fractions, Fte mat m vari ous regions Was staine
Bruna as weltheswbiess 472 (specific for Nogo A) in a pattern identical to

that of IN-1 . Bopm@fatibidene nfcdtdds oR8diRiRistatibn ﬂmlaﬁcahfb'ﬁa‘éfrmc?}eawlﬁﬂtﬂehat Nogo
Ais N-28D. 35 Two antlserar i.sed alg "'5’&15’? go ces, AS Bruna and
AS 472, gr ea?h?"&%‘b%“é’é?%ﬁest%‘é‘ ShApd 2 f‘{} f 8Pe¥ss BLIRPISATIAE puri i ed
bovi ne spi nabrmeiatibngraad esusdsiod admbDstration hhxybe%é&Bteu\ﬁ}oaOérde@tﬁomEkdﬂﬁﬁa/ 26160
(g- pool ). A%ereu%be‘?l so allowed ingrowth of |arge nunbers of dorsal root

gangl i a axonsS over Weveral nmillineters into adult optic nerve explants,
very simlar to |'\Wribus délivieguaybtetiserclaiooml aati edn bolised 1o admmatghtTltcfapNagmfA is

about 140 k[S?B Hve{n\?o% 89, . F{u‘?zﬂn tr[ﬁeﬁ(?%hﬂ:g ﬁ’l‘?hﬂ)@ﬁlcﬁfs ARPapafiQ, K:porﬂﬂmant

denat uri n@S revi ous  estimation
about 250 kmellsrﬁ@abb@f expessmgishe Tlﬂe;anwtlmgf@pt&mmﬁdm epdpeytosis (spd iy Waused

bybl f st aci ]gil eﬁldr\?h Urog7 rﬁbhstg)rscﬂF‘;.lerEz6ﬁaatg hnmséoa%ﬂnlwﬁah gn?q*héﬂa ﬂcqaaelcéeiaras ant
mobi lity of proteins on - as ostul ated f.or i

aci di ¢ prot é? fagetroviel pnthesvseieh e?&sggﬁtp‘?i{;é’cf “F‘F g9 ‘@P‘?‘h aé"s"‘ﬂéﬁltcgs
NSP- A. Furt lherlﬂtﬁi’dermd),aﬁtgﬁﬁﬁsahﬂay ispefoned, memmbusﬁamucuuﬁgmsﬁmhmsilhe saamg
apparent nol e r j.ght as $hat 10 of endo o A ex ed by
A T odor i woritbuds TiZondRulds b ARASARI 109 LR BRRRC O
mechani sm s ufoh exampd¢ e mdysicat drdolus gnjzctivadsy ﬂﬁﬁmﬁm'&rmﬂﬁﬂﬁl@ﬂ AND

RESTRI CTS P%ﬁ@eﬁ 1o %nlgﬁgafkﬁgll r&%%s&ﬁe&ﬁ%nﬂm{eﬁ‘?ﬁﬁﬁf xﬂﬁ‘ﬁ?% ét\ppé?ld'rﬁ'agr Bt

optic nerve I go end on agrees we t’he earl |
findings of @nlumsmrfﬁiéagqt r“ztézmtleerrbéu@s!@aélyg%w 3genishiAdminisiyatigatag be gystemic

I nterestinglynjoddli f KURIGASE 3 b@H@sQn%ﬂ%Sto Hh%fduég thE Eﬁarﬂﬁb&tn@%@oh@oﬂ[n@ﬂ@dms
and conpact t5%el in.formation ?/ severa ear an 0

C
possi bly g NEIPERERN nl i erpke ngﬁgsteregwaay 5?‘&\?&{9“*umf'l‘f§’r“gaxon growt h
in the corr empangitrit®ldr aR®intrathaédl $njéaddedNintavenaiculap ddéctidh may be facilitated by an

intraventricular catheter, for examplc, attached to a reservoir, such as an Ommaya reservoir.
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20 E20 in rat optic nerves). Nogo could also inhibit collateral formation
and thereby stabilize the general structure of the differenti agﬁcﬁj % I n
grey matter of different CNS regions, the content of nyelin and Ke

i mmunoreactivity correlates inversely with the | evel of GAP-43 and the

pl astic pot embb@dizf the given regions. Indeed, IN-1 anti boBCBYSEEAINed toO
the adult CNS allow sprouting and plasticity to occur in the brainstem and
t he spi nal CPﬁlﬁoﬁﬁ;@@m%t%Bﬁ@z{n P eniI6YEd0HS! Yy Q8 O Rfinl{dNG P RUSUBREN arfdNS-
The large functional recovery that parallels this plasticity Indicatés that
sprouting axfmaulatien with an pgoolizwEREFYt i onal | y appropriate connections. "It

has been denonst r gtagedifi@¥hBotimynt] # aiaybddediRbRAD s8mafisteraHE pRimhgeutitdli bi t ory
Nogos differs between neurons. of different ages. Presumably, this is due to
a di £ferent i SAMBRSIIGRTPBE INSRRAR lpgals 5o HEreatiiied QfitTeRIRE i miay be geie

. char act er iszebly, fbd dcempler aridnet bietvay nflimitetiomivgalgnfinsion dueiag surgeryhwepiexi st ence

of different . recepi or.s; .Gt I pn . | a
0SS bi |1t y. et ¢ ¢ lioniyplirh & \RERY ooy lrRRLuk B RD R oh HhelRs
néurons poi nofa ¢athetrs,gw iblyinecanheleandoiplash Said dmplaptbeingo fxapazousn dgmwpordig, ber ent

Nogo i sof Onng?\lﬁzt\?;véug h%teriall iR ML Q0431 212156 HERREL ARG 605k INGHD
BELONGS TO A FAM LY OF NEURI TE REGULATORY MOLECULES Sequence anal ysi's

of Nogo r eveambodigentasimpinisiationsap pe by direc in¢ction abthe sie (arfomessieg)nd ai nvol ved
i n axonal jguidaanGat tﬁfn%pué@ggﬂstworﬁé-h@qﬂasu@)issu&.- e. no | mmunogl obul in,
fibronectin type JI11, or Tdonﬁbn’? could be identified. Neither was1 t here
hormol ogy to descritfeathAesiPRadigiitins ThefaRayie Ganbe dalvered wh o Hesigledn parfigular a

Netrins, or fipsomplyee DangdNBpixnicé 4971 327A1H38 (190N Tryat\st 41l iR Lipostrpesiih: thieecent | y

descri bed praoteins, ..the. NSR.srex ey NSP-J i ke.1 t.el sed on the
a1 aerty” of e RIS P ee ao Mank O on Dot ek fei o ey B SRR o
Nogo, both aloek ppt3s¥S6p(UsE): dopemsBeresteinothiv. Nipp 3 Hhd2 Nspe pénerlly ibid.)gene) and
alternatiye spli S édxgs%r eRbYdimBh HeSHRABSIR! cBn b Heli e dAh QLGN 1O ase
alternative protern products vvlltnh common carboxy termni containing two
stretches of SYigstr dpieap Pebadings, apPmB maxdejused (Eea leangpy sumne: befian, CRGLMNSPs

( ngur oendOFr RBEBYREA. Ehe 1R100 €1933); %cﬂw?lﬂ%dlﬁlm%% mlz:%p(l?ss)%@ﬁl&llc@efar,@ns
an severa nqocrine_ce S. e ocal L ze naln .Pntrace ul ar In
associ ati on ﬁl‘ghfw é:ﬁ]dypﬁ éé’%): Ingnptogy embodypent\plym rk“emiteﬂélﬁé‘;“l‘%?‘isﬁg
expressed prgdomedralt Applichtidns af ComnslledRetdase, LIMger b Wikofas RICREPicBeBothe

NSP nor t - |ike i Lies.are _kngwn. .The. fact that tenti al

ort hol ogsggxkg't%“’i lﬂo %at](ﬁB?f{? é?rgtboéﬁ%%éu ﬁBra‘éalc}%‘Eﬁ‘i‘X’gﬁﬁ%ﬁ’é@é}&@??S&“ ggests

t hat Nogo, wPtiforinascen8mokenned Bak (ealsi).oWileyndNespY ot (il H84)i Réviger ted Bepaed, Jvi ty,
may be a ne bl k frt Rrd.aeq | Y.
™0 5. 4 noatrRIRLEREROUFCEPECHER. SRAFRRRf 5 ARIREL Gt SRalEBLIN,Y
skel et al nmus€l985kDusng ehad), Asprifrirelb?s3$ b(108WE Hawards ahek WeuepsurigsT 65 One
concei vabl e {1989})i Hye@hndthGChPodia@at, & cofitrdIRATEPAL sPIER Cat¥OMEcANE ptdimity

restrict the o the nmptor endplate.region. .Low | evel s  of 0 expression
can also 25 g}a&’agie{é’@(“é‘tf t??gebf'ﬁe?he&?%r-"ﬁg‘fs\fﬁ%mﬁg%‘gﬁé rackppL0 8&%@0 dose

i nhi bi tion ofseé,iey. abdodsdn, ankedisilr Applicaticng be@dntrgled R etaaed, isipraxidl g ppand
Nl -2S0 al l ud«? #ﬁﬁgg E)r esence of receptors and response nechani sns for
Nogo protein ?’ ‘Q ‘cell's. This suggests a possible genera( function of
Nogos i n contact Otier gintiotled wleasedystems wendistussed iretheregemby ilaugar(Soences not
to be |imtedud. C he specific enbodi ments 30 described herein.
| ndeed, vari gﬁ?slpsrrzl?g%?é%o ns of the invention in addition to those )
descri bed 3er ei n ¥ia speeifie smbodiment whare the Thewpeutisiis p naeleic acidieaceding 4 protpin he

foregoi ng degGElaplutioNh@REt1AE SQEBAIDE dAehihis@HIISS vivo s Profid éxpedkibR BBl €
intended to fall (¥v| thin the scope .of the gpended cl ainms. Various

réf erences afReodpd BaieHb PXICANSURHINE] SRS 28 SPRPPRIFE BRCIGHE acid SEKBReRRTaYestT by
35 ref er ence ahdadrhigisteriag itiso @fiat & becontek intraclliitry e.2Q03 use YR REbBiEA Ibctor (see

PCTNS99I 261691.8. Patent No. 4,980,286), or by direct injection, or by use of microparticle bombardment
35 (e.g., a gene gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or

transfecting agents, or by administering it in linkage to a homeobox-like peptidc which is
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VWHAT IS CLAIMED IS: 1. A Nogo protein that is free of all central ner vous
systemnyelin material 5 with which it is natively associ ated {ﬁg)
protein of claim1 which is selected fromthe group (;on5|st|ng6 OfY go A
and Nogo B. 10 3. The protein of claim2 which conprises the am no acid

sequence of \569(?5%}5261 (SEQID NG 2). 4. The protein of cl aip@raisedsbgserm no
acid sequence 0 I ch consists of an am no acid sequence selected fromthe

group consisting of residues !-1163 picted in 15 F| ( | D NO
2), and resikiQwE tqenterth wgcé%(@ecmd%‘fe%ﬂaép%98ﬂe%rom‘l : ﬁiasz ID NO

2). 5. A purgstiged-1B6g)petE: Alteinatively,20nkleicTdtd Phsriutic 0in lstd iatrdduzed Whi ch

7 Mihe- pr ot dRFacBpu A G 1BSSrERaRd ifin o eeIEDNR e EsFRih EnnBRdlRs "o seQ
I D NO 32 demomﬁbmﬁhtuon Fi gure 14. 25 8. The protein of claim2 or S which

- Ls recombinant| v e oigshy Riof Mo Bgiel ByhaCb e Brdbsifoll ity has e

sequence Of a na ern e pro ern 2 or
whi ch has trvempeqmnsmenmﬁsea Humnuqmaﬁyeffcpthzmommf@t'ﬁlerapcuirqaamdsa ng an

am no acid S tﬁlﬁlcta ngacc@ﬁemgtca&easfnaoga cifie e eeaﬁfe\a@mevtsn@;euagg@%u&auy

substitutio no acld sequence depicted 1 n Figure

NO: 2), the AAFaptbleimraneeppEnied byadeatlalany agensyyefithe Kederatprn ptpjegoverymentor he
Smm t7§ lgte'&’ﬁh{ th%Q@@ MQnQQdo%l%?& otherg&%mzm Kﬁwgha%ﬁﬂaébp‘éféqgﬁu%%

epicte in l ) {;1 ou an
onbi body Ml ABiEAln 258 Aok e i Rt BT et RS (O Al Bb qaals
sel ect ed framfp}[mt ,OF Oﬂﬁclewﬁ:&lvﬁtltmwfmﬁerimmldmeﬂnﬁmétﬂ:ﬁa SfichSit@rhi2elitdal 2, f
resi dues 1-172.fuse SE 1-199 SEQ
DNG 32, Shfisrs e sRrRIRIAS Shchps W ol BV i b PR
sequence t hategetsbld Dsqiynﬁwnmgngmgswhtaepeanluaml 509bdan od) miperal oilt desanemnoihandathé d

sequence of %QW;{P 11}? ?rcf d%%[(':rﬁé’r Wh@ﬁ ﬂleg%éelzn%leﬁgg &91@"5%%5 19!1(91%“5 ep '

13. The protein o IS enc nucl el ¢ aci is
hybri di zabl dntravegousbic oridingisineens and |a@uq¢a»dwosm@dﬂlweé@tspméomn@h:@éwe

depi cted in dph c@ agﬂgﬁ@@r&@ Phriiddlady for ifedtaté 8QLHSIR. SERMAORIRNASRUGERd 1N
Figure 12 (SE é%
xcnpxents mclu ¢ starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica

gel, sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk,
glycerol, propylene, glycol, water, ethanol and the like. The composition, if de'sired, can

20 also contain minor amounts of wetting or emulsifying agents, or pH buffering agents.
These compositions can take the form of solutions, suspensions, emulsion, tablets, pills,
capsules, powders, sustained-release formulations and the like. Oral formulation can
include standard carriers such as pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Examples of

25 suitable pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by
E.W. Martin. Such compositions will contain a therapeutically effective amount of the
Therapeutic, preferably in purified form, together with a suitable amount of carrier so as to
provide the form for proper administration to the patient. The formulation should suit the
mode of administration.

30 In a preferred embodiment, the composition is formulated in accordance with
routine procedures as a pharmaceutical composition adapted for intravenous administration
to human beings. Typically, compositions for intravenous administration are solutions in
sterile isotonic aqueous buffer. Where necessary, the composition may also include a
solubilizing agent and a local anesthetic such as lignocaine to ease pain at the site of the

35 injection. Generally, the ingredients are supplied either scparately or mixed together in unit
dosage form, for example, as a dry lyophilized powder or water free concentrate in a
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14. A purified fragnent of the protein of claim1 which is able to be bound

15 by an anti body directed agai nst a Nogo protein, and wherei n6]§ﬁi 9003
purified fragment is free of all central nervous system nyelin {&rral .

15. A purified fragnent of the protein of claim5 or 11 which is able to be

bound by anvambe/fagsdy directed against a Nogo protein. 20 16pCRhuUpwciaoed

protein conprising a fragnent of a Nogo protein conprising an am no acid

sequence sel b St ' 31- ' din

i gure 2a (SERTISAE AT PpaIRLRAAIE bl B gk Rl MG Rat R BERL DS

NO: 32), the acH¥s aagak Wherethecpmposition istoibs admnistered hy indusipn, iy aqp be ylispensad

resi dues 10SPiHdr’ffiemi mmoaﬁaidiﬁgEﬁbmu ipBardfacbitlct) driidWatép or saRgd. AWR&re the

994- 1174 depicted..in, Fi ggr.e 13 &S lel D NO. 29@, gesi dues ?77.-.I 012 depi cted

i.n Fi gure 1Fomaestippisgdmestered by migetjon, aLampppds qfsferilewaier for dnipgtioiog §line| 3

. (SEQ | D N§: 2% be providedpu tiat thedngradients amy lbanededasrivr € adntfnisedations sel ect ed
fromthe group 3Q.cansi sti.n . B and.Nogo 18 A purified

protein that is ?p‘gg[%ﬁapg’ftfcggg&‘terl}g‘%&ﬁ@ ‘\:/agﬁgqg%"ﬁ%ﬁ?a %ultr%[ Wgrﬁ? 5 and t hat

i s encoded Bhaanddentdallyacteptabledeltsingudathose foaned withfiee avlimagrbepstsoctaassecond

nucl ei ¢ aci ' I ' ' o : | u

epi ot od i n o SatedvaLRaRTy BIIPHS, diotefole i, BrileClafthe MGas B MlFRose ¢ o

in Fi gure 1XopsEqvitipfirpearbyxyl gronphsuch 3s thoge dasiyed fos spdivopipetesgem, _

PCT/ US99! £6 158mei@heéalciln®, fRRkichydeodiesiosiipRymme, tﬁEﬁ\?ﬁﬁﬂﬁ{e,QLéﬂ?}%ﬁﬁo agai nst

a second protein having an am no acid sequence depicted in Figure 2a (SEQ
| D NO: 2). 19€.th%°bllﬂsﬁéﬁngcprﬁ?aé‘?eeﬁ‘i' conprising a fragment of the protein of

claim?2) 5, or , Thehinothi 6hhé Thabpentit of e ibetiich WyicAWiRbE efiediye ¢ thect ed
agalnet o BRSPS o kRS By °
of protein odonditiahand caspe dctemﬁnedzgr, standpuk dlinicaticotoli@es| & aidifom 31 vigo a
B e o e
mol ecul e i s daseto sfenzplayeddn thedprmudationillsajsor dependya the ronke eff ddatinis@ationpand
o ' 72 o) BEALRUSREDG. g Do S8R0l L ALl S
15 of the practitioner and €ach patient's circuinstances. However, suitable dosage ranges for
intravenous administration are gencrally about 20-500 micrograms of active compound per
20 kilogram body weight. Suitable dosage ranges for intranasal administration are generally
about 0.01 pg/kg body weight to 1 mg/kg body weight. Effective doses may be
extrapolated from dose-response curves derived from in vitro or animal model test systems.
The invention also provides a pharmaceutical pack or kit comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical compositions of
25 the invention. Optionally associated with such container(s) can be a notice in the form
prescribed by a governmental agency regulating the manufacture, use or sale of
pharmaceuticals or biological products, which notice reflects approval by the agency of
manufacture, use or sale for human administration.

30 5.11 DIAGNOSIS AND SCREENING
Nogo proteins, analogues, derivatives, and subsequences thereof, Nogo nucleic acids
(and sequences complementary thereto), anti-Nogo antibodies, have uses in diagnostics.
Such molecules can be used in assays, such as immunoassays, to detect, prognose,
diagnose, or monitor various conditions, diseases, and disorders affecting Nogo expression,
35 or monitor the treatment thereof. In particular, such an immunoassay is carried out by a
method comprising contacting a sample derived from a patient with an anti-Nogo antibody
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22. An isolated nucleic acid conprising a nucl eotide sequence selected from
the group consisting of SEQ ID NO:2 and SEQ I D NO: 33. 23. An iélgll a&&q
nucleic acid conprising: 20 (a) a nucl eotide sequence-that enco 85°3

pol ypepti de having an am no acid sequence sel ected the group consisting of
residues 1-11G3 depicted in Figure 2a (SEQ )D NO:2), residu - used
to 975-1163%?9/36?§d in Figure 2a (SEQ ID NO:2), and resi dugér/}’-s%%éléo
depicted in Figure 14 (SEQ ID NO:32); or 25 (b) the conplenent of the

nucl eot i de s@derepditions fugh thapimmygpspecifigbiadingican ecaynand deteglingPrangraming of
hybri di zi ng thO,Roif SO inirRkfecAl tindid@bF e aaaRshyN Uk h8p&iRCidelaMicRY 2

nucl eoti de sequence cog& enentary to a nucl eoti de " sequence that encodes a
b

pol ypept i de tirding:of antibady. Hblissus sFctienfyeaicks used todedsst phasrant Neeqylosalization or
consi sting Gheki g@%?&“ﬂor]a%%tﬂ@@l%ﬁ%goﬂ Iirh @péceficZantbodikdt Dadidody to NEgd dues
. 1-172 fused to,975-1163 depicted in {bgure Zzgw(isg)% | D NO: 2%, 1gnd resi dues
1-199 dep? ct%@AF HS9gi1garsay irha pabieps Ysspqpr ssim sample i dugRrgsenoof hypgq Yiere an
occurring prabegam ldviebof Negodbheindizatien bbadiskabsd @ndiiohi Bydybdrmanalepelef'ds n
havi ng an amn i e ) ' nuel ei c
acid of clai'fy ﬁ%\gﬁg%e? Ogﬁgﬁéaégﬂgveﬁg? dé@e:}@)ﬂf&g%ﬁg‘?ﬁﬁ‘%’g aﬁg;ﬁgﬁjdig‘leg}%?egf %{lfn :
-74 6 May th@@psswl, moan3m2ikgopcinpiedorm 8 pevionf tharbody or fomn fubjest notlhevieg ¢
acid that is,bybsiydi zable to a second nucleic acid, said second nucleic
acid having a nucl eotide sequence depicted in Figure 2a (SEQID NO 1-) or a
nucl eot i dE) sequerldie imapnesssdysiwhich eanbe used indpds b argonat dimited de| competitive asdi d

first nucl eifonaghfeBFOREY stbhnt 8inP @bl ikstsha aslifinAlloBistoh&fishP Pathdhgyan
anti body directed a second }E){I%%\ed n havj rﬂggan am ng aci d” sequence

ai nst, "a
depi cted in ¥§SHG Elogara@%nuwmyé,) epgymeslinkad snmypesosisat asr. t hat
encodes a nakaHdalidly iMGQIMbESSHG, MrdipFecigitation S&sak| pretipitihaeitdians gbydidfision
anti body to a_pr. tein.having an.amno acid s uence of SE{%}HD% 2,. and
that has a gPEarEP U7 BRR WIS Diie" e p RNt sy gy or SR BHT de
sequence 19 askays, imnumdeslicengind 3spayst flawedrantiimgnuanasamysnmraenahigedesntey
sel ect ed frq{%at:, up ISt i 1-1163 of SEQ I D NO: 2,
resi dues 1-1 Pf?srgtr&&tlgl@%gﬁ%%%ggg?ﬂgﬁ%gﬁ%d%%sz and residues 1-199 of SEQ
| D NO: 32, as det dYagorgstesspd sel@edancleie apid sequeaseg and suhsequesceagincipdimgnucl ei ¢ .

acid of cl aidEh%anﬁéﬁt%?isé“dﬁeMé% cARhMS BE L¥edqf GYbridiRioRaaGs. Whed duclidRiid
protein. 29. An isolated nucleic agid conprisi ngg a nucl eot] de sequence

mp |
encodi ng a fEARETH OLTIDALINERTSS BEPEFATRTINIE AhoUiHt A5rst HRlItidan can Pakiedidgnal
activiti egy aiybliieatNagsroB&. PIyBtezRtionM3ssyeicin Biisdd NO@Aedd b @iole,i diaghdtbe, 3r hunan
Nogo pr ot ei N ol Dr oscg{l)hl I % Ngg_oé}pr otein or a No q B ot.ei n of Caenoyﬂabdl tis
el egans. 30, MHr SO ereh o” dpetrectlfp AP or RIS L RTeEEh: et NREs
encodi ng a paxptession awlpricevingasalesaivedouzei th pryudaecsichhdybhidigationgasest isr
than 50% horml0gy u&\g*E A c%mpngng%ﬂﬁaﬁg Y&BEH1eLonrd R 248 withS
determ ned by a BLZ conputer “al gorithm .
nucleic acid probe capable of hybridizing to Nogo DNA or RNA, under conditions such that
25 hybridization can occur, and detecting or measuring any resulting hybridization.
In specific embodiments, diseases and disorders involving cellular growth and
development disorders can be diagnosed, or their suspected presence can be screened for, or
a predisposition to develop such disorders can be detected, by detecting decreased levels of
Nogo protein, Nogo RNA, or Nogo functional activity as demonstrated growth inhibition,
30 or by detecting mutations in Nogo RNA, DNA or protein (e.g., translocations in Nogo
nucleic acids, truncations in the Nogo gene or protein, changes in nucleotide or amino acid
sequence relative to wild-type Nogo) that cause decreased expression or activity of Nogo.
Such diseases and disorders include but are not limited to those described in Section 3 and
Section 5.8.1.1. By way of example, levels of Nogo protein can be detected by
35 immunoassay, levels of Nogo RNA can be detected by hybridization assays (e.g., Northern
blots, dot blots), Nogo binding to cellular growth inhibitor protein receptors can be done by
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31. An isolated nucleic acid that encodes at |east 220 conti nuous am no
acid residues of the am no acid sequence of SEQ ID NO:2. 30 326%4An26(§ol at ed
nucleic acid that conprises the nucl eotide sequences, of at | eas

non- over |l appi ng human expressed sequence tags selected fromthe group

consi sting Qg ooigs58636 (SEQ I D NO: 35), AA333267 (SEQ | D NOPGhYs9926¥881783
(SEQ I D NO: 37), AA167765 (SEQ I D NO:38), AA322918 (SEQ I D NO: 39), AA092565

(SEQID N Abggddgggggﬂs;gvecyg%o%gt@a ook AREARAD A SRRAR: i) - 25

cl ai s 22 aicleiiacidgigan bedasgrasdalyl youthank l@ttmg, RFRBanalysis, \Péilbrl@nz)p@mersym An
expr essi on gﬁ@%@&n,ﬁg&%&% @sﬁmhg iR b8 s tH@NoQ@Eee&L séqhéuc

5 24, and 2 reconmbi nant ce &ans orneg ucl el c aC| o
any one of cdNegorgenomic DNA opgDN4yeptgined @“é}éepafﬁét E€conbi nant cell of claim

. 35 which ks a pr q&esrmpamg?noe@@m@ﬂm pre@ided, tBaf-corh ﬂsé i@%@%&mc&e&xﬂeﬁn

claim35 whichis a e ofic.re A et hod, of produci ng
a reconbi narftty ‘Eﬁoéinﬂg‘?fg'n%}q QPW@]“@&%Q‘%%"’&STS pF'é’EﬁSrtr‘b s ARtibedst |
t ransf or med Aitérhatively, theahtbiNogaantbadly cah aé tabeled (Rith a déiectable Ariaicd.fhat a

protein encoded t he e LI,

ecoveri ng. hErunirceal i Blelenil et AREBREL. Boidyl ARy is slflrarided e
recombi nant tb@tldompslsa ippukermyereicentpigeniiuakein acikprobe capattle of Migridisnyied of
claim 38 %Mﬂe I ?%%‘c'&?x{%dﬁ%nlt a8 &R cghﬁgﬁ@/ﬂtdn@ of %an%‘ﬁgrs z?ﬁ'rll
41. Use o erapeutically effecti Ve anount proteln or
fragment 25 q m@@sr(egt [gagh indhg yigerapge %fl@%@%?ﬂmrieﬁéb%rfscaﬁw@ efmrrrp@gl n

mat erial W t finyHcafiod [2g., MO POlyREcRds8icRaih Seadfdrl (564 ygamétéal ethoospCR fragnent
bei ng active_in inhj b|t|n celféle pr.ol fera ion,in the eparatlon
t’

f
medi cament  figPlOcPlEGaAEMIE TEERS hega Adbieassq ‘“dP%‘é‘&EéSCSfEPt 38§htra|

nervous syst@&of 8P ré;a;caﬂéh@cusgrdbfe redc&mmo%thenm&mahkﬁdw mea@hra]atnuer dl sease
isgliona glio st onma

| | ob
P nonl omals PeskEeRiE PR bon e s B AR po bR o SR OEE N AR AR e o

neur obl ast oneptioaally fatther@bingag $eoimes, confather a predetermmed amount of a purified Nogo
protein or nucleic acid, e.g., for use as a standard or control.

5.12 SCREENING FOR NOGO AGONISTS AND
ANTAGONISTS

Nogo nucleic acids, proteins, and derivatives also have uses in screening assays to

20

detect molecules that specifically bind to Nogo nucleic acids, proteins, or derivatives and

thus have potential use as agonists or antagonists of Nogo, in particular, molecules that thus

affect cellular growth regulation. In a preferred embodiment, such assays are performed to
25 screen for molecules with potential utility as neural growth promoters for drug
development. The invention thus provides assays to detect molecules that specifically bind
to Nogo nucleic acids, proteins, or derivatives. For example, recombinant cells expressing
Nogo nucleic acids can be used to recombinantly produce Nogo proteins in these assays, to
screen for molecules that bind to a Nogo protein. Molecules (e.g., putative binding partners
30 of Nogo) are contacted with the Nogo protein (or fragment thereof) under conditions
conducive to binding, and then molecules that specifically bind to the Nogo protein are
identified. Similar methods can be used to screen for molecules that bind to Nogo
derivatives or nucleic acids. Methods that can be used to carry out the foregoing are
commonly known in the art.

By way of example, diversity libraries, such as random or combinatorial peptide or

35
nonpeptide libraries can be screened for molecules that specifically bind to Nogo. Many

-53.



6 May 2003 43. The use of claim4l mwhich the subject is a human. 44. Use
of a therapeutically effective anount of a ribozyne or an ant |6§\g§$fbog\logo
nucleic acid that inhibits the production of Nogo, in the prepardtion of a
medi cament for 5 treating a subject with damage to the central nervous
system 45. wéseefasa therapeutically effective anount of a PCDUSYWESIEr an
anti sense Nogo nucleic acid that inhibits the production of Nogo, in the

preparation jpf, s%%%@ﬁ‘?mhe a?trthbt b 'i}E’edr Ege@ﬁ‘én%a?lﬁf‘sﬁg eSiREPHrhig, Of

neurons in a subject. a thera eutlc ect|ve anbunt of a

ri bozynme or rgﬁvn&mﬂé@r&@m@g@w{% ﬂlé'ra@e%)eiﬂui 't’i"(é{fo ﬁrﬁﬁlaﬁpt@aﬁqﬂlélbﬁr@auct i on of
Nogo, mthe prep@xaﬁlpkaopéheauém | syariesiked 1rarits QP ddséribedlin Fodatlethl, Nbagt i city

of the centr S 0 c 15_47 reconbln non- human
ani mal that cﬁe“’t’%glpf%dﬁéti@ tge’b%oaieggﬁ W‘? HEY ?rtlra(%ﬁtcﬁl S&e{ nucl ei c

. acid encosli N¥atat 354:8284aMadyreski) 1694, Bidildgchnolaplyd21700+1110; Ghkopoe abE994S]. the
ani nal , or | n

whi ch & Nog MBLARR AR Rof TS IOt G AT o9 Fral Nl ATRE SBL U

claim 48_ in M%N-ﬂﬁ@ﬂ\lﬁ@oe@énw%agrdgeﬁnﬂ i Aradt Sor.diSa 9by11622vé14%dHougmn si ng
| ntroduci ng de@clmi@bflsaoéem e l18:41 527 gmfm}em%ret a0, 199595 prNatukg&saofs W3iach

nucl ei ¢ aci e sequence ¥ ene
A

ri’ses
sequences trﬂitl@‘!) léi%rﬁﬂi@omﬁr’%l g%u?@e@é%%ﬂﬁ%ﬂjsé@m PR ?1|2eHCTragmant

of a Nogo;pribiidtios NP WS 9BR02UD; AH BRere} £hd IR NSO SElE QAL Afcw@ci s QT oup
consi sti ng of am ngﬁ cid residues 1-171, 172-974, 259-542, 542-

172- 259, 722997415 975-1162 of SEQ ID NO 2, that is free of aII central
nervous system 3Examplesof ;migerdls@la.y lﬁ)larleéarnﬂe'sérilﬁd i SegnaidtSmoith, 29990

protein t hatScne%g'fl:( 54961%({' 5)9061 ﬂevlnﬁ gtsa{ldlﬁ&o IScxencze?849:404-406; Christian, R.B., et al.,
1992, J. Mol. Biol. 227:711-718); Lenstra, 1992, J. Immunol. Meth. 152:149-157; Kay et
15 al., 1993, Gene 128:59-65; and PCT Publication No. WO 94/18318 dated August 18, 1994.
in vitro translation-based libraries include but are not limited to those described in
PCT Publication No. WO 91/05058 dated April 18, 1991; and Mattheakis et al., 1994, Proc.
Natl. Acad. Sci. USA 91:9022-9026.
By way of examples of nonpeptide librarics, a benzodiazepine library (see e.g.,

20 Buninet al., 1994, Proc. Natl. Acad. Sci. USA 91:4708-4712) can be adapted for use.
Peptoid libraries (Simon et al., 1992, Proc. Natl. Acad. Sci. USA 89:9367-9371) can also be
used. Another example of a library that can be used, in which the amide functionalities in
peptides have been permethylated to generate a chemically transformed combinatorial
library, is described by Ostresh et al. (1994, Proc. Natl. Acad. Sci. USA 91:11138-11142).

25 Screening the libranes can be accomplished by any of a variety of commonly known
methods. See, e.g., the following references, which disclose screening of peptide libraries:
Parmley and Smith, 1989, Adv. Exp. Med. Biol. 251:215-218; Scott and Smith, 1990,
Science 249:386-390; Fowlkes et al., 1992; BioTechniques 13:422-427; Oldenburg et al.,
1992, Proc. Natl. Acad. Sci. USA 89:5393-5397; Yu et al., 1994, Cell 76:933-945; Staudt et

30 al., 1988, Science 241:577-580; Bock et al., 1992, Nature 355:564-566; Tuerk et al., 1992,
Proc. Natl. Acad. Sci. USA 89:6988-6992; Ellington et al., 1992, Nature 355:850-852; U.S.
Patent No. 5,096,815, U.S. Patent No. 5,223,409, and U.S. Patent No. 5,198,346, all to
Ladner et al;; Rebar and Pabo, 1993, Science 263:671-673; and PCT Publication No.

WO 94/18318.
35 In a specific embodiment, screening can be carried out by contacting the library

members with a Nogo protein (or nucleic acid or derivative) immobilized on a solid phase
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amo acid residues 974-1162, or amno acid residues 172-259 and 974-1162,

of _77_ 6 May 2003 WD 00/31235 PCTNS99/ 76160 SEQ I D NO: 2 by e} henwi se
conprises the renmainder of SEQID NO 2, and that is free of all central
nervous systemmyelin material. S2. A purified fragment of a Nogo protein
conprising an am no acid sequence selected fromthe group consisting of

am no aci d wesesiazs 1- 131, 132-939, 206501, SO01-680, 132-286T/USHER6OWI, and
940-112? of SEQ ID NO:29, that is free of all central nervous systemnyelin

material. Sgd lﬁn&b’t‘idgfthséi 1bra9 MRdMbend that ng@ t@é beﬁduﬂ(dr Radleic a6k or aéﬂmvﬁm d

resi dues 10_1 32-206) no acid I dues, 9 1 or am resi
132- 206 andE’g@g’l‘Fsloﬁuc regﬁtﬂglrﬁf’{\ﬁf ‘ﬁ@“fi?utpa‘e}t' ]'2 Ig‘éq‘k‘?é)ﬁ’ﬁ:‘]‘ﬁ'%'g‘ ‘? breway o

remai nder Oéxatp( inPahbley Ond Sméth} 1688, GSnefneZ&)Soa‘lsanwmemtraallsmervous system

orotern wipiaesnsiages LRtz HCE R SRR TR O DR b B e 81600 i o

resi duess97derdindt@m®e. or am no acid resi dues I72 259 and 974-11@&2, of SEQ ID

NO: 2; ~and (b) d'@%@% NG e 96-BY8 Sygmnbfo} &rxéeuﬁgmt&sata %frotf?%guo'\bgo
stem §

protein, and is of "altl central

A purified qmaeit(‘élqlﬂseoﬁﬁpnsu1ﬁ§9d\1#tur&éﬁ@ﬁf1513ﬁ6 Wabr HR98i Proc\ifiatk epd- Seei n
(2) |acks afsRGsm78.0885) AHEE ucthodstis fiﬂbl@éhl@&thﬁ't ggeéﬁ iR aN@g}% or
am no acid residues 132-20G and 939-11 of SEQ | 9; and

di spl ays tH§°W§UW“F§V§PGmﬁh inhibitory activity of said Nogo protein, and
is free @f all central nervous systemnyelin material. 2S5 SG An isol ated
nucl eic acid that encodes a protﬁlg ‘-',_ ) am no aci d sequence
selected fromthe group consisti PEHAT Y e esi dues 1-171, 172-974,
2S9-S42, S42- 7221"he]1ﬂx2en2186,als@212m&<7@% anmmll ndd8s) indludig biit SEQmIitEd NOnodels 30 S7.
An isol ated_n ¥\ 0 t amno acid
resi dues 172- C%S‘éa%sqcrg%hgegtpdg rcgg%d%gdg r %{) %ﬁlrg)f,qwgﬁrﬁénnérﬁﬁﬁgm d residues
172-2S9 and 9741ln|e@g embpdigEa, aminNd ndplg forstissesepiand disondprsiinvedvingireuritarai nder
of SEQ I'Ps NQtergion %mg’épadcﬁ@ bateRflionurd ;ﬂbﬁd@&'%cﬁ'ﬂﬂfanﬁ&@%@& iRitRNPhRulced

corrprl Si ng an am n aci d sequence, selected fromth e gl‘ oup consi St ng of
ami no aci d PyeRicReEss homglpgousyecamiynatingdetygen a dipgoggne ing zhrmeso'esen@eg and

940-1 127 Ofxopbifduk Mol gé thatffas beén Wer&m&oé&aumatml &;damwsy Risértigg i d

t hat encodes rotein that |acks a resid
aahé? rologous sequence, e.g., an an lglotlc resxstance oene) Sln a preferred aspect, this

homologous recombination is carried out by transforming embryo-derived stem (ES) cells

20 with a vector containing the insertionally inactivated Nogo gene, such that homologous
recombination occurs, followed by injecting the ES cells into a blastocyst, and implanting
the blastocyst into a foster mother, followed by the birth of the chimeric animal ("knockout
animal") in which a Nogo gene has been inactivated (see Capecchi, 1989, Science
244:1288-1292). The chimeric animal can be bred to produce additional knockout animals.

25 Such animals can be mice, hamsters, sheep, pigs, cattle, etc., and are preferably non-human
mammals. In a specific embodiment, a knockout mouse is produced.

Such knockout animals are expected to develop or be predisposed to developing
diseases or disorders involving the central nervous system and thus can have use as animal
models of such diseases and disorders, e.g., to screen for or test molecules (e.g., potential

30 nervous system disorder therapeutics) for the ability to inhibit tumors of nerve tissue and
thus treat or prevent such diseases or disorders.

The present invention is not to be limited in scope by the microorganism deposited
or the specific embodiments described herein. Indeed, various modifications of the
invention in addition to those described herein will become apparent to those skilled in the

35 art from the foregoing description and accompanying Figures. Such modifications are
intended to fall within the scope of the appended claims.
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206, am no acid residues 939-1127, or am no acid residues 132-206 and
939-1127, of SEQ I D NO: 29 but otherw se conprises the remi nd )FZ(%'E}Q | D
NO: 29. 5 60. A vector conprising the nucleic acid of any one of clalnms 56,
57, 58 and 59. 61. A reconbinant cell transformed with the nucleic acid of
any one of clains 56, 57, 58 and 59. 10 62. A fusion protei ng the
f ragnent of%‘?%l’(%?’gz 53, or 55 fused to an am no acid sequg(r:]@gg%fmﬂo

non- Nogo protein. 63. A nethod of obtaining polyclonal antibodies to a
protein, wherei nVarpus rpfernepyrre itesiherein, dhe Gisclasrasefadich ayednsernorated bih at

| east 60%|qlgfg,rehgewntﬂgh,,a@m@éne§10 acid 15 sequence sel ected fromthe, group
consisting of SEQ ID NO:2, SEQ ID NO:29, SEQ ID NO:32, and SEQ I D NO: 33 as
determ ned by BLAST conputer algorithm and wherein said method conpnses:
(a) inmunizing an ani FREXANMPRLEAICHARAGTERIDATION OF 381D NUGLEOTIDEA!

. hervous es(x;stem nyelin material WANDBRQTENNPREDUCT OFFEFHRNOGE GENE

associ at and, er, p cl.o es fromthe ani mal.
5. A method of | 3B¢ SraHies GOTER BREMEmErHEHS el LERG) e Nousarodthacai ¢
protei n conprattia tiek isanpaerit meuraloueﬂ gseyh anvbitarehd it adsh recagmized &y ghicompnoclonal
wherei n oo QPRI fEhlledin S0 BN LE0 parmEN A B B el i th said
protein or a derivative or a fragnent thereof, said derivative or fragnent
consisting of at |east 10 amgp mgmgt§@N@ MiEqQifbps that is free of all

central ndrvous s stem n terjal wt Ich said protein is natively
associ ated; and, T%E))po @F“Wﬁ%ﬁﬂ@&%“ﬁl%%é‘s 18494 Preseshi mal . 30

65. The net heen@én cO® cmo@dlmamwlah thesc wlilldREdAnideitNR tifse IaR@iARtihd efisddst s of

at least 17 am no a 0 te .cam64where|n
5 o dor i vacrimegy Gndner G Bl elduedhvanith i seis ot e Adsiedibe s e
fromthe gr@yphma&nshwrgomf SGHnodRfidediodS are Sht€hded tdWaIvdithibEKR dcbpd\Df & and
SEQ 117 NO: %E enQZd lkllnes net hod of claim 65, wherein said derivative or
fragment ¥0 OASTst8"5r 18 anino acids of said protein. 68. The method of
claim 63 or 64, \/\herel n said am no acid sequence is the amno acid sequence
of SEQ ID NO:2. 69. ghe pg '

sequence is 4 5 the am no acrd Sequence o
All purification steps were carried out at 4°C and lnhlbltory substrate activity of the

obtained fractions was routinely determined by the NIH 3T3 spreading and PC12 neurite
20 outgrowth assays (Section 6.1.10). Bovine spinal cord tissue was carefully cleaned by
stripping off the meninges and cut into small pieces. The myelin was then extracted in
extraction buffer (60 mM CHAPS, 100 mM Tris-Cl, pH 8.0, 10 mM EDTA buffer, pH 8.0,
2.5 mM iodacetamide, | mM phenylmethylsulfonyl fluoride, 0.1 pg/ml aprotinin, 1 pg/ml
leupeptin, 1 pg/ml peptstatin A).
25 To obtain spinal cord extract, the tissue was homogenized directly in CHAPS
extraction buffer in a ratio of (1:1; w:v). The homogenate was centrifuged twice at 100,000
X g (Kontron type: K50.13, fixed angle) for 1 hour at 4°C. The clear supernatant (extract)
was immediately applied to a Q-Sepharose column (2.6 X 11.5 cm), equlibrated in buffer A
(20 mM Tris-Cl, pH 8.0, 0.5% (w/v) CHAPS). Bound proteins were eluted with a five-bed
30 volume linear gradient from 0 to 1 M NaCl in buffer A (100 ml gradient in 50 minutes).
Active fractions containing bovine NI220 eluted around 0.4 M NaCl and were pooled (g-
pool 1) for subsequent applications on Superdex 200 (2.6 X 60 cm) column, equilibrated in
buffer B (150 mM NaCl, 20 mM Tris-Cl, pH 8.0, 0.5% (w/v) CHAPS).
Active fractions, after gel filtration (s-pool 1), were separated by 6% SDS-PAGE

35 under reducing conditions and low constant power (2 watts/gel) for a total of 2500 Volt-

hours. Bands and gel regions were identified after Coomoassie Blue staining (0.1% w/v

R250 in 50% methanol and 10% acetic acid), cut out, and extracted in 800 pl of gel elution
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6 May 2003 70. The nethod of claim63 or 64 wherein said am no acid
sequence is the amno acid sequence of SEQ ID NO:32. 71. The %0%, 09f
claim63 or 64 wherein said am no acid sequence is 5 the am no a
sequence of S(g | D NO: 33. 72. The nethod of claim 64, wherelg S 9&6160
derivative MO #si on protein, said fusion protein conprising %d rst
am no acid se?uence selected fromthe grou consi st ng of SEQ ID NO: 2, SEQ

| D NO: 29, Sh@teri0.80 37y) GHAPSE) mM Ns-GB pbir8.¢, HradBRT A1pHE:0, 35 mdhst 10
am no aci ds; ce'ia%&le, i mp@@mt@%ﬂoﬁﬁmﬂe@o PRSI 'agx)otlﬂms‘??x%:ﬂgl ngﬁog/egﬁ%,am d

sequence, d| f erent fromsa am no aci'd sequence, tha ntly
bound to sail dgfmkreptstatingy forcat deag t4%3 The method of claim 72,
wherein said fragnent is a fragnent of at 15 | east 17 ami no acids of said
first am no acid sequen 4
‘ fragrrent Xonsists of 186C§Fn U= SeT oS ot acTd sequence. 2 0
75. The method oThelNl memﬁmzu!ﬂeaewn ghc:ldted masanahoﬁ merabgeds weueemaenias t he

am o2 d SGAUG0CE AR ke KOs OR R lonS SR TR i 0 BTG o Pod

of claim?72 consi acrd’se
sel ect ed fr@womhsmﬁbaﬂ-éﬁ)msﬁ methaos! g0 Yomop: 23, Eﬁ?mmbmwmz 5

| D NO: 45 and,SEQ & xﬁ {)\Qteu@ise Lg C-ﬁﬁ%s{@{(g% 3lalcx]a ?sgi%erc Ecﬂh AC?@ Wﬁthe .

fragnent isa's I C pept erein
sai d frad®esel mmlg R a@lﬁ'éieéﬁ%m&!é@&?%@qﬁrém!éa%hlgarﬁerfe%caélq@93 640 of

SEQ 1D NO: ZcmZ%ato@ﬂa h§@bl@ﬂ1ﬁdpe%ﬂﬂéssﬁérb|§épiﬂtm| \ems:@rmédr@magenpw Y§0°R)'3¥0.04%

anti bodi es pr uced a to the ane of, cl ai, 63-78. 35
30, A et oG 15 st en s rdons SHASHEERE Bl Ry

adm ni steri Kl@rdsmbﬁalled i@nilomitedBdmamdegpgiation. anount of a protein consisting
of an am no acid sequence with at |east 60%identity to an am no acid
sequence selected fromthe -80 6 I\/ay 2003 group conS| stl ng of SEQ ID

NO: 2, SEQSI D NO: 29, SEQS.1D RDESTRG RESIS RIF} 6 ned by BLAST
conmputer al gorit 9@%@5 | dgy' W daoutf Lo @ us
system nyelin mat &7 | a tﬁﬂn%ﬁp sa%s?agjro el &?%@%g )véspgfﬁgslgdggn E{lmg

81. A nethodels(19Q m&m 2 phgmauwbnrqﬁiuﬁlaﬁ cenlitings (10l Mmtbapltol) Transfer onto

Immobilon-P membranes (Millipore) was performed in 20 mM Tris base, 192 mM glycine,
pH 8.3, 0.037%(w/v) SDS, 20% methanol with a semi-dry transfer apparatus (Bio-Rad,

20 Trans Blot SD). Transfer time was 2 h at 0.8 mA/cm®. Blocking reagent (1 hour at room
temperature) was 3% gelatin in PBS (phosphate-buffered saline, pH 7.2, 8 g NaCl, 0.2 g of
kH,PO,, 2.8 g of Na,HPO, 12H,0, and 0.2 g of KCl, dissolved in 1 liter of water) and the
washing solution contained 20 mM Tris-Cl, pH 7.5, 150 mM NaCl, and 0.4% Tween (3 X
10 minutes at room temperature). Incubation time for the first antibody (for dilution with

25 1% gelatin in PBS) was usually overnight at 4°C. Horscradish peroxidase-conjugated anti-
mouse IgG secondary antibody (1:2000) was incubated for 1 hour at room temperature.
The ECL chemiluminescence system was used for detection (Amersham Pharmacia
Biotech)

30 6.1.4 cDNA LIBRARY PROBING
White matter was freshly dissected from bovine spinal cord, and poly(A)" RNA was
extracted using the FastTrack kit (Invitrogen). Construction of cDNA libraries was
performed using the Uni-ZAP kit (Stratagene) following the manufacturer's instructions.
The complexity of the libraries was greater than 4x10° plaque forming units in total, and the

35 average size of the inserts was approximately 1.8 kilobases.
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conprising admnistering to said animal an i rmunogeni ¢ anount of a protein
consisting of an am no acid sequence selected fromthe group c({(,)\ﬂsi Z(igd ng of
SEQ B? NO: 2, SEQ ID NO:29, SEQ ID NO:32 and SEQ I D NO: 33, and 3Y &% sai d
protein is free of all central nervous systemnyelin material with, which
said protein is natively associated. 10 82. A nethod of i 4]

non- human aMM¥R1233ai d met hod conpri si ng adni ni stering tongg?@%" an

i mmunogeni ¢ amount of a derivative or a fragnment of a protein consisting of
an am no aci d seBegeneratexdigenuaeptides MSUded @Mg%! consi sting of SEQ ID NO: 2,
SEQ | I ~ NO: 20yGHey RAMERICRIGY RER TSI A3 NCRER, NRwigei n sai d derivative

or 15 fragnent (1) 1s free of all central nervous sg/stem myelin materi al

with which $&I@ AGIAGIGCHaEYA Y TE4IBRIIRN@:48RMSCT: ) consists of at

Lﬁast_ 10 arrirG@G?m@stmA@ﬁ;n@mmm@m% §Bﬁ% Iﬁheom?;gm?&flc! ai ?280, 81 or 82,

. Wherein sai i e od of, cl ai : rein
sai d fraéne%p?@t@%@‘[@@@aﬁ%égq?f EQ &Ng‘go&w?ﬁe desipre QJP@?%@@ The

met god of Cbé}itﬂb&%equ&hﬂer, eﬁmwﬁmthmmzlgmmcxcm%rmmmuafmm Farinds of

sai d protei i 86. , The t ¢l ai m,82 ergi.n sai d.fragnent consists

of an’am noer 1) $RsraitGet BoRO R0 PerlliancaytOE SliBmiPlepind W Seo 1 b

NO: 43, SEQ byntiNgizadiby BEYG Bietelsh (MBncheustSBECS wizaand)and 34beld. witththe BHGHIA of

cequence of TSl IEIIERY RbGbRiEs S PnAklARMAREBIGRNSRBIRC | o ¢
anino acil@ SRephenges Magnheig)ani no aci d sequence of SEQ ID NO:29. 35 89. The

met hod of cl ai m BQpe rmizﬁan\aﬁ@mkmngg@drﬂitmg gs%r@&idi%cﬁﬁﬁﬁ'ﬁ ﬁl?ed&&%&&furﬁm gg
e ne (0] 0 clalm ,

acid sequence of SE :32. -81 . May 2 90, A

81 or 82 m@déﬁﬁ-@gmgﬁarwﬁ a%@@éﬂ&éx%art%asglmsﬁema@mr%foﬁjeﬁ&e of SEQ
I ‘5‘ ]lc\|01 33. 9ﬂobe-ﬁbl@ctm¥1t\fﬁa§q)feﬁbnﬁécﬂﬁm58m; CHP-atbr @dem'(ﬁoﬁhﬁhg%]?Mndﬁdﬁn){aCDN@g idS
a usion protein,..sai usion protein conprisin i ir nQ.aci
sequence seP‘é efba“fj}'%ﬂdﬁfgmﬁp% %8 giqgy §°t°f)ﬁgquoﬁo t&%of#ﬁggrzl?mgé@%c 99,
SEQ >D NQ33Hpraangd(SEa@edid). NOesSceen (DiRmgmyhin mémbtanéssaat uddl fanplagueddfisds of
said first am no acid sequence; and (ii) a second am no aci d sequence,

different fromsaid first am no acid sequence, that is covalently bound to
said first amno acid sequence. 6.1.5 DNA SEQUENCING

Both strands of CWPIL-3, Oli18, Oli3, and R1-3U21 were sequenced with the Perkin
Elmer AB1377 system by Microsynth (Balgach, Switzerland). DNA sequences were

20 analyzed by the DNASIS program (Hitachi). Database searches were performed with the
BLAST program (NCBI).

6.1.6 RNA ANALYSIS
Total RNA and poly(A)" RNA were extracted from tissues using the RNAgent
25 (Promega) or FastTrack kit (Invitrogen), respectively. RNAs were separated by

electrophoresis on 1% formaldehyde gels and transferred to Genescreen membranes. Blots
were hybridized with antisense riboprobes, which were generated with the DIG RNA
labeling kit (Boehringer Mannheim), from the relevant plasmids. Blot hybridization,
washing, and CDP star-detection conditions were as described by the manufacturer. The

30 'common' probe, EST111410 (TIGR, ATCC, Rockville, MD, USA) contains transcript A
sequence between nucleotides 2535-4678, the exon 1 specific probe contains transcript A
sequence between nucleotides 65-769, and the exon 2 specific-probe contains transcript A
sequence between nucleotides 815-3183.
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35 Schwab et al. (1988, J. Neurosci. 8:2381-2393), injected with and exposed to either AS 472
or the corresponding pre-immune serum (1:10). Optic nerves were embedded for electron
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degenerate oligonucleotides were designed according to six different bNI220 peptide

sequences. Several cDNA clones were isolated from the screening of a bovine white matter
library using these oligonucleotides. The insert of the longest clone (CWPI-3, Figure la)

15 was used to synthesize probes for subsequent screening of rat cDNA libraries. Selected
clones from such screenings are shown in Figure la. DNA sequence analysis of these
cDNA clones suggested that three different transcripts originate from one gene, and this
gene was designated Nogo. The different transcripts likely result from both alternative
promoter usage and alternative splicing (Nogo A, Nogo B and Nogo C; Figure 1b). DNA

20 sequences were compiled from the clones shown in Figure 1A to create the transcript A, the
DNA sequence of which is shown in Figure 2a.

Conceptual translation of the three transcripts gives rise to protein products
designated Nogo A (1163 amino acids), Nogo B (360 amino acids) and Nogo C (199 amino
acids). Since Nogo A contains all six peptide sequences obtained from purified bNI220

25 (Figure 2b), it is likely equivalent to the purified protein, rat NI-250. Nogo A, B, and C
have a common carboxy terminus of 188 amino acids (the common domain), and Nogo A
and B share an amino terminus of 172 amino acids. Nogo A is longer than Nogo B by 803
amino acids due to alternative splicing.

None of the Nogo isoforms possess a hydrophobic stretch of amino acids at the N-

30 terminus, which could be used as a conventional signal peptide. However, proteins have
been described which lack a conventional signal peptide but are still transferred through
membranes, for example fibroblast growth factor (Florkiewicz et al., 1995, J. Cell.
Physiology 162:388-399), ciliary neurotrophic factor (Sendtner et al., 1994, J. Neurobiology
25:1436-1353) and interleukin-1 (Rubartelli et al., 1990, EMBO J. 9:1503-1510).

35 Membrane proteins such as commissureless (Tear et al., 1996, Neuron 16:501-514) also
lack a conventional signal peptide yet are inserted into the membrane.
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10 indistinguishable from endogenous Nogo A from rat oligodendrocytes (Figure 11a).

6.2.2 NOGO SEQUENCE ANALYSIS

Nogo A contains seven potential N-glycosylation sites, however biochemical

evidence indicates Nogo A does not have a major polysaccharide component. Nogo A also
15 has nineteen recognition sites for PKC, and seven recognition sites for casein kinase II
(Figure 2a). All three Nogos have two common carboxy terminal hydrophobic domains of
35 and 36 amino acids, respectively. Either or both of them may be used as trans- or intra-
membrane domains, which is consistent with the characterization of bNI220 as an integral
membrane protein. Nogo A (as well as Nogo B and C) does not contain any motifs of
20 known cell adhesion molecules, extracellular matrix proteins, or other guidance molecules.
Nogo sequences were used to search different databases for homologous genes, the
carboxy terminals common domain of the three Nogo products is similar (62.5%) to an
identified human gene, nsp (c/13 and s-rex in rat, and chs-rex in chicken) (Figure 3). An
EST from C. elegans and a Drosophila melanogaster EST also have significant similarity
25 (16.6% and 13.6%, respectively) to both Nogo and nsp at this same region. The 180 amino
acid carboxy terminal domains of both Nogos and Nsps are highly conserved across
mammalian species (98.3% and 97.3%, respectively), which suggests that they may perform
similar and essential functions. Outside of this region, the similarity for a given protein
among species is also high (73% between rat and bovine Nogo A; 76.2% between NSP-A
30 and S-rexb; 50% between Chs-rexb and NSP-A or S-rexb). The similarity between NSPs
and Nogos are, however, limited to their carboxy terminal, hydrophobic, common domain
(Figure 3a), and to the acidic nature of the proteins outside of this conserved region. The
NSPs (NSP-A, -B and -C) have been previously described as neuro-endocrine specific
products with unknown functions. In situ hybridization and immunohistology showed a

35 neuronal localization of NSPs in the nervous system. Another human gene, nsp-like-1,
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% nerve, lower levels of transcripts were detected with the 2.6 Lb band being the major

transcript. When spinal cord and PC 12 cell poly (A)" RNA were hybridized to an exon 1

specific probe, only the 4.6 kb and the 2.6 kb transcripts were detected; when the hindbrain
and skeletal muscle poly(A)” RNAs were hybridized to an exon 2-specific probe, only the
15 4.6 kb transcript in hindbrain was detected (Figure 4b). These results verify the transcript
map shown in Figure IB. Northem blotting results, however, also demonstrated that Nogo
expression is not restricted to the nervous system (Figure 4c); Nogo transcripts were also
detected in skeletal muscle (1.7 kb), kidney (2.6 kb and 1.7 kb), cartilage (from the
breastbone, 1.7 kb), skin (1.7 kb), lung (2.6 kb), and spleen (2.6 kb). Except for the skeletal
20 muscle, which expresses Nogo C transcripts at a high level, the level of Nogo transcripts
outside of the nervous system is lower than that of the nervous system. So far, the 4.6 kb
Nogo A transcripts seem to be uniquely transcribed in the nervous system.
In situ hybridizations on adult rat CNS tissue sections using the common probe
showed moderate labeling of rows of cell bodies in the white matter of various parts of the
25 brain and the spinal cord. This arrangement is typical of interfascicular oligodendrocytes
(Figure 5a, d). In addition to oligodendrocytes, several types of neurons also express Nogo
transcripts at high levels (Figure 5S¢, €). In cerebellum, double staining of sections with an
anti-GFAP antibody and in situ hybridization clearly showed a strong labeling of the
Purkinje cells by the Nogo probe, whereas astrocytes were not labeled (Figure 5e, f). In
30 developing optic nerves, Nogo transcripts were detected as early as postnatal day 0 (P0),
1.e., several days before the mRNAs of the major myelin proteins proteolipid protein (PLP)
and myelin basic protein (MBP) can be detected (Figure 6). This timing is consistent with
the appearance of the first galactocerebroside-positive oligodendrocytes and the expression
of a neurite growth inhibitory activity, which can be neutralized by IN-1.
35 Antisera were generated against a synthetic peptide based on a bovine Nogo A
specific sequence (AS 472), and against a 45 kD recombinant, partial rat Nogo A (AS
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30 specific staining (Figure 15b, d). Cell surface biotinylation and subsequent precipitation
with streptavidin further proved the presence of Nogo A on the plasma membrane of
oligodendrocytes. In the precipitate, AS 472 detected a band running about 40 kD above
the intracellular, probably non-processed and non-glycosylated AS 472 immuno-positive
band. The ER protein BiP could not be detected in the biotinylated fraction (Figure 15¢).
Nogo A as an oligodendrocyte cell surface molecule was also analyzed functionally.
Co-culturing of oligodendrocytes and NIH 3T3 fibroblasts or oligodendrocytes and DRG

neurons showed clearly the inhibitory properties of mature oligodendrocytes. These assays
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( )recNogo A in a dose-dependent manner (Figure 17¢). This inhibitory activity could be

neutralized by mAb IN-1, but not by the control mAb O1 (Figure 17c-e¢). Recombinant
protein isolated from CHO-LacZ was not inhibitory at 1 and 5 g, and addition of mAbs O1

25 or IN-1 had no effect on neurite outgrowth.

6.2.5 NEURITE REGROWTH IN VITRO
The ability of new-bom rat DRG neurites to regenerate and grow through adult CNS
tissue was investigated. Pairs of optic nerves were dissected from adult rats and cultured in
30 a special chamber culture system such that DRG neurites had access to one end of each
nerve (Figure 102). In each culture, one of the two nerves was injected with and exposed to
pre-immune rabbit serum, the second nerve was injected with AS 472, which was also
present in the side chamber around the nerve. Following two weeks in vitro in the presence
of NGF, the cultures were fixed, disassembled, and embedded for electron microscopy
35 (EM). EM sections were taken about 3.5 mm from the end of the nerve in contact with
DRG neurons. Pre-immune serum injected nerves contained no or only a few axons (Figure
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6.2.7 MAPPING THE NOGO ACTIVE REGION(S)
A series of deletion mutants of Nogo was generated in order to map the inhibitory

20 domain(s) or region(s) of Nogo. The deletion constructs of the Nogo gene were generated
by using internal restriction sites, exonuclease III-mung bean digestions and polymerase
chain reactions. A description of the mutants is provided in Figure 18 and its Brief
Description. The majority of constructs have an N-terminal T7-tag for identification with
anti-T7 monoclonal antibodies; and an N- or C-terminal hexahistidine tag (“His-tag”) for

25 purification using immobilised-Co(II)-affinity chromatography. The Nogo deletion
mutants, named NiG-D1, NiG-D2, up to NiG-D20, were all tested using the NIH 3T3
fibroblast-spreading assay to determine inhibitory activity. Some mutants were tested in
PC12 neurite outgrowth, dissociated rat DRG neurite outgrowth or retinal ganglion stripe
assays. The results are shown in Table 2 below.

30
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chicken dorsal root ganglion neurite outgrowth assay (DRG) or ganglion growth cone
collapse assay (RGC) indicates that neurite outgrowth is inhibited or that the growth cone is
caused to collapse in the presence of a preparation of Nogo obtained from a deletion mutant.
The data indicate that a major inhibitory domain was identified in the Nogo-A
specific region from amino acid numbers 172-974, particularly amino acid numbers 542-
30 722. In addition, the N-terminal sequence of Nogo-A and Nogo-B (amino acid numbers 1-
171) was also inhibitory for 3T3 spreading. Based on the results, regions of Nogo from
amino acid numbers 172-259, and from numbers 975-1162 appear to be non-essential and
can be removed without loss of inhibitory activity.
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Western blotting revealed the presence of Nogo A in active g-pool fractions, and white

SC

matter from various CNS regions was stained with AS Bruna as well as AS 472 (specific
for Nogo A) in a pattern identical to that of IN-1. Both of these facts agree with the
interpretation that Nogo A is NI-250.

Two antisera raised against Nogo A sequences, AS Bruna and AS 472, greatly

35
decreased the inhibitory activity of a partially purified bovine spinal cord preparation
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could prevent further axon growth in the corresponding fiber tracts (axon numbers peak at

20 E20 in rat optic nerves). Nogo could also inhibit collateral formation and thereby stabilize
the general structure of the differentiated CNS. In grey matter of different CNS regions, the
content of myelin and IN-1 immunoreactivity correlates inversely with the level of GAP-43
and the plastic potential of the given regions. Indeed, IN-1 antibodies applied to the adult
CNS allow sprouting and plasticity to occur in the brainstem and the spinal cord to an
25 extent known previously only of the new-born CNS. The large functional recovery that
parallels this plasticity indicates that sprouting axons are able to form functionally
appropriate connections.

It has been demonstrated previously that the response of neurons to inhibitory
Nogos differs between neurons of different ages. Presumably, this is due to a differential
30 expression of receptors, which will hopefully soon be characterized. Like for the Netrins
and many growth factors the existence of different Nogo receptors, which trigger different
responses, remains a possibility. The fact that Nogos are also expressed in some types of

neurons points to possible interactions between the same and/or different Nogo isoforms.
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] L.0% X#: & () h< Noges frn &npYyelfamily dd sgraup(of repently deseiibedgroteinsthe NSP/s-
110% X#: & (reduth @AY Kike 1 proteins, based on the similarity of their carboxy terminal 180 amino
acids. Like in the case of Nogo, both alternative promoter usage (both Nsp and Nsp-like 1
10 gene) and alternative splicing (Nsp only) are responsible for the production of alternative
protein products with common carboxy termini containing two stretches of hydrophobic
amino acids. As indicated by the name, the NSPs (neuroendocrine-specific proteins) are
predominantly expressed in neurons and several endocrine cell types. They localize mainly
intracellularly in association with the endoplasmic reticulum. The NSP-like 1 gene is
15 expressed predominantly in brain and muscle. The functions of neither the NSP nor the
Nsp-like 1 families are known. The fact that potential orthologs exist in both C. elegans
and Drosophila melanogaster suggests that Nogo, with its nerve regeneration and sprouting
inhibitory activity, may be a newly evolved and heretofore undescribed member of the NSP
family.
20
8.4 NOGO IN NON-NEURONAL TISSUES

The Nogo C transcript is expressed in skeletal muscle at a level comparable to that

of the nervous system. One conceivable function of muscle Nogo C is to repel motor axons
and to restrict them to the motor endplate region. Low levels of Nogo expression can also
25 be detected in other non-nervous tissues. The observed inhibition of fibroblast and
astrocyte spreading by myelin extract and NI-250 alludes to the presence of receptors and
response mechanisms for Nogo proteins in these cells. This suggests a possible general
function of Nogos in contact inhibition of cell movement.
The present invention is not to be limited in scope by the specific embodiments
10 described herein. Indeed, various modifications of the invention in addition to those
described herein will become apparent to those skilled in the art from the foregoing
description and accompanying figures. Such modifications are intended to fall within the
scope of the appended claims.
Various references are cited herein, the disclosures of which are incorporated by

35 reference in their entireties.
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WHAT ]S CLAIMED IS:

1. A Nogo protein that is free of all central nervous system myelin material
5 with which it is natively associated.

2. The protein of claim 1 which is selected from the group consisting of
Nogo A and Nogo B.

10 3. The protein of claim 2 which comprises the amino acid sequence of
Figure 2a (SEQ ID NO: 2).

4. The protein of claim 2, the amino acid sequence of which consists of an
amino acid sequence selected from the group consisting of residues 1-1163 depicted in
15 Figure 2a (SEQ ID NO: 2), and residues 1-172 fused to 975-1163 depicted in Figure 2
(SEQ ID NO: 2).

5. A purified Nogo C protein.

20 6. The protein of claim 5, which comprises the amino acid sequence of
SEQ ID NO: 32 depicted in Figure 14,

7. The protein of claim 5, the amino acid sequence of which consists of
SEQ ID NO: 32 depicted in Figure 14.

25
8. The protein of claim 2 or 5 which is recombinantly produced.
9. The protein of claim 2 or 5 which has the sequence of a mammalian
protein.
30
10. The protein of claim 1, 2 or 5 which has the sequence of a human
protein.

11. A protein comprising an amino acid sequence that has at least one
35 conservative amino acid substitution in the amino acid sequence depicted in Figure 2a (SEQ
ID NO:2), the amino acid sequence depicted in Figure 13 (SEQ ID NO:29) or the amino
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] 10% X#: & (
a.ntlbody directed against a Nogo protein having an amino acid sequence selected from the-

group consisting of residues 1-1163 of SEQ ID NO: 2, residues 1-172 fused to 975-1163 of
SEQ ID NO: 2, and residues 1-199 of SEQ ID NO: 32.

12. The protein of claim 1 which comprises an amino acid sequence that is
displaying a greater than 50% homology to the amino acid sequence of SEQ ID NO:2, as
determined by a BLAST computer algorithm.

10 13. The protein of claim 1 which is encoded by a first nucleic acid that is
hybridizable to a second nucleic acid having the nucleotide sequence depicted in Figure 2a
(SEQ ID NO:1) or the nucleotide sequence depicted in Figure 12 (SEQ ID NO:28).

14. A purified fragment of the protein of claim 1 which is able to be bound
15 by an antibody directed against a Nogo protein, and wherein said purified fragment is free
of all central nervous system myelin material.

15. A purified fragment of the protein of claim 5 or 11 which is able to be
bound by an antibody directed against a Nogo protein.
20
16. A purified protein comprising a fragment of a Nogo protein comprising
an amino acid sequence selected from the group consisting of residues 31-57 depicted in
Figure 2a (SEQ ID NO:2), the residues 11-191 depicted in Figure 14 (SEQ ID NO:32), the
residues 988-1023 depicted in Figure 2a (SEQ ID NO:2), and residues 1090-1125 depicted
25 in Figure 2a (SEQ ID NO:2), residues 994-1174 depicted in Figure 13 (SEQ ID NO:29),
residues 977-1012 depicted in Figure 13 (SEQ ID NO:29), and residues 1079-1114 depicted
in Figure 13 (SEQ ID NO:29).

17. A purified unglycosylated protein which is selected from the group
30 consisting of Nogo A, Nogo B and Nogo C.

18. A purified protein that is free of all central nervous system myelin
material and that is encoded by a first nucleotide sequence that is hybridizable to a second
nucleic acid, said second nucleic acid having a nucleotide sequence depicted in Figure 2a

35 (SEQID NO:1) or a nucleotide sequence depicted in Figure 12 (SEQ ID NQ:28), which
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1 10% X#: & ( prdiéin is able to be bound by an antibody directed against a second protein having an

10

15

20

25

30

35

amino acid sequence depicted in Figure 2a (SEQ ID NO:2).

19. A chimeric protein comprising a fragment of the protein of claim 2, 5, or
11 which is able to be bound by an antibody directed against a Nogo protein, fused by a
covalent bond to at least a portion of a second protein, which said second protein is different
from said fragment of protein of claim 2, 5, or 11.

20. A purified molecule comprising a fragment of the protein of claim 1
which is able to be bound by an antibody directed against a Nogo protein, and wherein said

purified molecule is free of all central nervous system myelin material.

21. A purified molecule comprising a fragment of the protein of claim 5, or

11 which is able to be bound by an antibody directed against a Nogo protein.

22. An isolated nucleic acid comprising a nucleotide sequence selected from
the group consisting of SEQ ID NO:2 and SEQ ID NO:33.

23. Anisolated nucleic acid comprising:
(a) a nucleotide sequence that encodes a polypeptide having an
amino acid sequence selected the group consisting of residues
1-1163 depicted in Figure 2a (SEQ ID NO:2), residues 1-172
fused to 975-1163 depicted in Figure 2a (SEQ ID NO:2), and
residues 1-199 depicted in Figure 14 (SEQ ID NO:32); or

(b) the complement of the nucleotide sequence of (a).

24. Anisolated first nucleic acid capable of hybridizing to a second nucleic
acid, said second nucleic acid having a nucleotide sequence complementary to a nucleotide
sequence that encodes a polypeptide having an amino acid sequence selected from the group
consisting of residues 1-1163 depicted in Figure 2a (SEQ ID NO:2), residues 1-172 fused to
975-1163 depicted in Figure 2a (SEQ ID NO:2), and residues 1-199 depicted in Figure 14
(SEQ ID NO:32); and encodes a naturally occurring protein that is able to be bound by an
antibody to a protein having an amino acid sequence of SEQ ID NO: 2.

25. The isolated nucleic acid of claim 24 which encodes a naturally

occurring human Nogo protein.
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said second nucleic acid having a nucleotide sequence depicted in Figure 2a (SEQ ID NO:I)
or a nucleotide sequence depicted in Figure 12 (SEQ ID NQ:28), and wherein said first
nucleic acid encodes a first protein that is able to be bound by an antibody directed against a
second protein having an amino acid sequence depicted in Figure 2a (SEQ ID NO:2).

27. Anisolated nucleic acid that encodes a naturally occurring protein that is
able to be bound by an antibody to a protein having an amino acid sequence of SEQ ID NO:
2, and that has a greater than 70% nucleotide sequence homology to a nucleotide sequence
that encodes a polypeptide having an amino acid sequence selected from the group
consisting of residues 1-1163 of SEQ ID NO:2, residues 1-172 fused to 975-1163 of SEQ
ID NO:2, and residues 1-199 of SEQ ID NO:32, as determined by a BLAST computer
algorithm.

28. The nucleic acid of claim 27 in which the naturally occurring protein is a
human protein.

29. An isolated nucleic acid comprising a nucleotide sequence encoding a
fragment of a' Nogo protein that displays one or more functional activities of thé'Nogo
protein, wherein said Nogo protein is not a human Nogo protein, a Drosophila Nogo protein
or a Nogo protein of Caenorhabditis elegans.

30. Anisolated nucleic acid comprising a nucleotide sequence encoding a
protein comprising an amino acid sequence that has a greater than 50% homology to the
amino acid sequence of SEQ ID NO: 29, as determined by a BLAST computer algorithm.

31. Anisolated nucleic acid that encodes at least 220 continuous amino acid
residues of the amino acid sequence of SEQ ID NO:2.

32. Anisolated nucleic acid that comprises the nucleotide sequences of at
least two non-overlapping human expressed sequence tags selected from the group
consisting of: AA158636 (SEQ ID NO:35), AA333267 (SEQ ID NO:36), AA081783 (SEQ
ID NO:37), AA167765 (SEQ ID NO:38), AA322918 (SEQ ID NO:39), AA092565 (SEQ
ID NO:40), AA081525 (SEQ ID NO:41), and AA081840 (SEQ ID NO:42).
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operably linked to a non-native promoter.

34, An expression vector comprising the nucleic acid of any one of claims 22, 23,
5 24, and 25.
3s. A recombinant cell transformed with the nucleic acid of any one of claims 22,
23,24, and 25.
10 36. The recombinant cell of claim 35 which is a prokaryotic recombinant cell.
37. The recombinant cell of claim 35 which is a eukaryotic recombinant cell.
38. A method of producing a recombinant protein comprising culturing a

15  recombinant cell transformed with the nucleic acid of claim 22, 23, 24, or 25 such that a protein

encoded by the nucleic acid is expressed by the cell, and recovering the expressed protein.

39. The method of claim 38 wherein the recombinant cell is a prokaryotic
recombinant cell,
20
40. The method of claim 38 wherein the recombinant cell is an eukaryotic

recombinant cell.

41. Use of a therapeutically effective amount of a Nogo protein or a fragment
25  thereof, that is free of all central nervous system myelin material with which the Nogo protein
is natively associated, said fragment being active in inhibiting cell proliferation,in the
preparation of a medicament for treating a subject with a neoplastic disease of the central

nervous system.
30 42, The use of claim 41 in which the neoplastic disease is glioma, glioblastoma,

medulloblastoma, craniopharyngioma, ependyoma, pinealoma, hemangioblastoma, acoustic

neuroma, oligodendrglioma, menagioma, neuroblastoma, or retinoblastoma.
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nucleic acid that inhibits the production of Nogo, in the preparation of a medicament for

inducing regeneration or sprouting of neurons in a subject.

10
46. Use of a therapeutically effective amount of a ribozyme or an antisense Nogo
nucleic acid that mhibits the production of Nogo, 1n the preparation of a medicament for
promoting structural plasticity of the central nervous system of a subject.
15 47. A recombinant non-human animal that is the product of a process comprising

introducing a nucleic acid encoding at least a domain of a Nogo protein into the genome of the

animal, or a progeny of said animal.

48. A recombinant non-human animal in which a Nogo gene has been inactivated
20  ordeleted.

49. The ammal of claim 48 in which the Nogo gene has been inactivated by a
method comprising introducing a nucleic acid into the animal or an ancestor thereof, which
nucleic acid comprises a non-Nogo gene sequence flanked by Nogo gene sequences that

25  promote homologous recombination.

50. A purified fragment of a Nogo protein comprising an amino acid sequence
selected from the group consisting of amino acid residues 1-171, 172-974, 259-542, 542-722,
172-259, 722-974, and 975-1162 of SEQ ID NO: 2, that 1s free of all central nervous system

30  myelin material.

51. A purified fragment of a Nogo protein that lacks amino acid residues 172-259,
amino acid residues 974-1162, or amino acid residues 172-259 and 974-1162, of
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3"10% & ()- 3" 10%HE ()x pur@ejd%i%n( ofa N§g{o]19r%é#ﬁg‘(lz&l)xﬁr-iléﬁ;ng an amino acid
5 sequence selected from the group consisting of amino acid residues 1-131, 132-939, 206-
501, 501-680, 132-206, 680-939, and 940-1127 of SEQ ID NO:29, that is free of all central
nervous system myelin material.

53. A purified fragment of a Nogo protein that lacks amino acid residues
10 132-206, amino acid residues 939-1127, or amino acid residues 132-206 and 939-1127, of
SEQ ID NO: 29 but otherwise comprises the remainder of SEQ ID NO:29, and that is free

of all central nervous system myelin material.

54. A purified protein comprising a fragment of a Nogo protein, which
15 protein (a) lacks amino acid residues 172-259, amino acid residues 974-1162, or amino acid
residues 172-259 and 974-1162, of SEQ ID NO:2; and (b) displays the neurite growth
inhibitory activity of said Nogo protein, and is free of all central nervous system myelin

material.

20 55. A purified protein comprising a fragment of a Nogo protein, which
protein (a) lacks amino acid residues 132-206, amino acid residues 939-1127, or amino acid
residues 132-206 and 939-1127, of SEQ ID NO:29; and (b) displays the neurite growth
inhibitory activity of said Nogo protein, and is free of all central nervous system myelin
material.

25

56. An isolated nucleic acid that encodes a protein comprising an amino
acid sequence selected from the group consisting of amino acid residues 1-171, 172-974,
259-542, 542-722, 172-259, 722-974, and 975-1162 of SEQ ID NO: 2.

30 57. Anisolated nucleic acid that encodes a protein that lacks amino acid
residues 172-259, amino acid residues 974-1162, or amino acid residues 172-259 and 974-
1162, of SEQ ID NO:2 but otherwise comprises the remainder of SEQ ID NO: 2.

58. An isolated nucleic acid that encodes a protein comprising an amino
35 acid sequence selected from the group consisting of amino acid residues 1-131, 132-939,
206-501, 501-680, 132-206, 680-939, and 940-1127 of SEQ ID NO:29.
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consisting of SEQ ID NO:2, SEQ ID NO:29, SEQ ID NO:32, and SEQ ID NO:33 or a fragment
10 of at least 10 amino acids of said first amino acid sequence; and (ii) a second amino acid
sequence, different from said first amino acid sequence, that is covalently bound to said first

amino acid sequence.

73. The method of claim 72, wherein said fragment is a fragment of at

15 least 17 amino acids of said first amino acid sequence.

74. The method of claim 73, wherein said fragment consists of 18

amino acids of said first amino acid sequence.

20 75. The method of claim 72, wherein said first amino acid sequence is
the amino acid sequence of amino acids 762-1163 of SEQ ID NO:2.

76. The method of claim 72, wherein said fragment consists of an
amino acid sequence selected from the group consisting of SEQ ID NO:43, SEQ ID NO:44, SEQ
25 ID NO:45 and SEQ ID NO:46.

77. The method of claim 64, wherein said fragment is a synthetic
peptide.

30 78. The method of claim 64, wherein said fragment consists of the
amino acid sequence of amino acids 623-640 of SEQ ID NO:2.

79. An isolated antiserum sample comprising polyclonal antibodies
produced according to the method of any one of claims 63-78.

35
80. A method of immunizing a non-human animal, said method

comprising administering to said animal an immunogenic amount of a protein consisting of an

amino acid sequence with at least 60% identity to an amino acid sequence selected from the
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group consisting of SEQ ID NO:2, SEQ ID NO:29, SEQ ID NO:32, and SEQ ID NO:33 as
determined by BLAST computer algorithm, wherein said protein is free of all central nervous
system myelin material with which said protein is natively associated.

81. A method of immunizing a non-human animal, said method
comprising administering to said animal an immunogenic amount of a protein consisting of an
amino acid sequence selected from the group consisting of SEQ ID NO:2, SEQ ID NO:29, SEQ
ID NO:32 and SEQ ID NO:33, and wherein said protein is free of all central nervous system

myelin material with which said protein is natively associated.

82. A method of immunizing a non-human animal, said method
comprising administering to said animal an immunogenic amount of a derivative or a fragment
of a protein consisting of an amino acid sequence selected from the group consisting of SEQ ID
NO:2, SEQ ID NO:29, SEQ ID NO:32 and SEQ ID NO:33, and wherein said derivative or
fragment (i) is free of all central nervous system myelin material with which said protein is

natively associated; and (i1) consists of at least 10 amino acids of said protein.
83. The method of claim 80, 81 or 82, wherein said animal is a mouse.

84. The method of claim 82, wherein said fragment consists of at least
17 amino acids of said protein.

85. The method of claim 84, wherein said fragment consists of 18
amino acids of said protein.

86. The method of claim 82, wherein said fragment consists of an
amino acid sequence selected from the group consisting of SEQ ID NO:43, SEQ ID NO:44, SEQ
ID NO:45 and SEQ ID NO:46.

87. The method of claim 80, 81 or 82 wherein said amino acid
sequence is the amino acid sequence of SEQ ID NO:2.

88. The method of claim 80, 81 or 82 wherein said amino acid
sequence is the amino acid sequence of SEQ ID NO:29.

89. The method of clatm 80, 81 or 82 wherein said amino acid
sequence is the amino acid sequence of SEQ ID NO:32.
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90. The method of claim 80, 81 or 82 wherein said amino acid
sequence is the amino acid sequence of SEQ ID NO:33.

91. The method of claim 80, 81 or 82 wherein said derivative is a
5 fusion protein, said fusion protein comprising (i) a first amino acid sequence selected from the
group consisting of SEQ ID NO:2, SEQ ID NO:29, SEQ ID NO:32, and SEQ ID NO:33 or a
fragment of at least 10 amino acids of said first amino acid sequence; and (i1) a second amino
acid sequence, different from said first amino acid sequence, that is covalently bound to said first

amino acid sequence.
10
92. The method of claim 91, wherein said fragment is a fragment of at

least 17 amino acids of said first amino acid sequence.

93. The method of claim 92, wherein said fragment consists of 18

15 amino acids of said first amino acid sequence.

94. The method of claim 91, wherein said fragment consists of an
amino acid sequence selected from the group consisting of SEQ ID NO:43, SEQ ID NO:44, SEQ
ID NO:45, and SEQ ID NO:46.

20
95. The method of claim 91, wherein said first amino acid sequence is

the amino acid sequence of amino acids 762-1163 of SEQ ID NO:2.

96. The method of claim 82, wherein said fragment is a synthetic
25 peptide.

97. The method of claim 82, wherein said fragment consists of the
amino acid sequence of amino acids 623-640 of SEQ ID NO:2.

30 98. A pharmaceutical composition comprising a therapeutically
effective amount of the protein of claim 1-13, 16, 17, 18, or 19.

99. A pharmaceutical composition comprising a therapeutically
effective amount of the fragment of claim 14 or 15.

35
100. A pharmaceutical composition comprising a therapeutically

effective amount of the molecule of claim 20 or 21.
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