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41- AA-AGRA® JIicebioR.NO. 4 ("pro"), AAA-AAL40 of SEQ ID NO 4, AA BO AA1400f
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SEQ I D Kﬁ.at"lgz IBREHH ¥ 18 BeNPUS 8¥¥PVari ants and derivatives thereof. In
addition, this invention contenpl ates those pol ypeptides which have an
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"neubl aSUMMARY OPTHE INVENTSONf ort h i n AAA- AA224 of SEQ ID NO 16.
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pol ypept i desThiadnvanticmielatestol al nesd nentéropkic $adtorf erein datled\eRblastimbonf SEQ
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t han 85% honol ogy, nost preferably greater than 95% honol ogy, to the

f ggeedgoi ng sequences (i.e., AA 95-AAl105 of SEQ ID NO 2, AAt- WS of SEQ ID
T 2, AA 97AA140 of SEQ ID NO 4, AAA- AAl 40 of SEQ ID NO ' 3 N 2808-40 of

SEQ ID NO 4, AA 80-AA140 of SEQIDRD HQ 9 ("wild type" prepro), AA4l-AA ao

of SEQID NGO 9 (pro), AA -AA140 of SEQ I D NO 5 (mature 140AA), AAlAA116
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Thalt oot therbe. DEraddition, ¢ jaieBU0R CrBIemPIA(E faeis BOVRIPIERs SR MAYE s
usef ul f(amnmrytamddsemanoa that hasatibéast t 70% rhuorhaogy daitbe rbutmmdneubdas’mnél eic

aci ds co<y°%eﬁﬁgestgég%rg;,h%1w@%fssm b G@\NF fam | y By ‘specific”

f t t bi bri di th
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NO 1) Skfd @5@@10:%010@%%0& Phdfedbl S&@a{elpth@ 915% h&%@ldg Ppthelgcregéfgl D NG

15, SEQIDNO 29. an E
31 and 35CMUENGETHI G 5%%%{’\&%@ @P\Aﬁhe "h :Tgr’lﬁ:r Eﬁ‘[\é& Wes a
uni que s UiegpoBEQIP NPadmeivhi-Abis @f 5&@0@@@ i#, iAfel1edBam ol 8EQ IRcNGdidng

Wi t BIOUt . | AAT} tﬂlﬂhpaf ske IDUNDGQC( ARl tpd™ 5 RASPRAL,, ioh SEICAD &10: B@ro),

neubl as | el e inve us

neubl ast i ﬁ@%é’ﬁﬁ@e fﬁé} gh( t Qp{@é@pn@éﬁﬁéﬁbﬁ’ﬁgﬁf}n fgﬁge"zz‘i‘ﬁ%el n
vitro, ort16pAddtviAnASteof ﬁ@i(hlﬁné&bﬂaénﬁwreu‘l&/éﬁb Abi-dAo ABERIBNOT ) in
Vi vg exp: ﬁ@wremomvbmsAAns BESER Fe 49 (FRiture! ispg) umgAmMAw Ismblrwclt eic
acid vec n yvecto oni ng vector neubl astin
nucl ei ¢ £¢d1%g§atuﬁua{]1%§g g f s%ll%l Blﬁé‘ {ﬁil nt ai ned, reproduced,
transferred, &v'nesplagtinsugleicagidl es @sedahamn é @ palyhacleatisieovhichhcades dama nant

expr essi Qféuﬁl%@ﬁr?rpcﬂ H&l noactoRfndN, azhi nsomaé nh@Jtﬁéﬁtlhdﬂuaéi&U%ﬁe igaa be
nai.nt.ained W t hin

duced
noubl ast HNTRE 8ok ndlen T il 36 eeh roadlod e of il 8a el werm i
aci d can ible berpesied tdtherapprapristecanypanentsiauired fag tranglation.avguid pacagiel | t hat
cont ai ns driveda st 8meuBlstirhpoIfpadtide§ REukasin fiist atid BRthedhASRREIME, B8 a

pol ypepti matc rot pro at e, app, for
secreti ndﬂi p%t 3) r&b 9%? m‘tchg)’\{éb&t g‘ﬁ‘l‘ u\vaEh 'gvf?rﬁﬂfﬁ\g}ﬁma&? @h%aé@ The
i nvent i ortréﬂﬁﬁfﬂ rqr@a@ uﬁ%a%tlnmablwa(s@mNAénéFMta@pnblesﬂracm@elc acndézmme-astu n.
Neubl astin may be in the formof a polypeptide, or may be a nultiner of two
or nore neubl astin polypeptides, e.g., a neublastin dinmer. Neublastin

pol ypepti des are associated as nultiners by internolecular structural

associ ations known to those skilled 2 7 JAN 2Q03 -4 in the art,
including without Iimtation cysteine-cysteine interaction, sulfihydryl
bonds, and noncoval ent interactions. Particular neubl astin pol ypeptides
include, without limtation, an am no acid sequence disclosed herein and
designated SEQID NO 2; SEQID NO 4; SEQID NO 5; SEQID NO 6; SEQID
NO 7; SEQID NO: 9; SEQ ID NO 10; SEQIDNOi 11, SEQID NO 12 and SEQ ID

NI~ A~



F1G 2 is a photographic image of a northern blot probed wth 32P-1abelled
neubl-asti n cDNA, conparing the '‘anount of neubla~tin cDNA expressed in a

ndMtransfected cell-line, HiBS, with the amount of neubl ast2 @ JABNA3
expressed in a cell-line transfectedawith neublastin cDNA, and with a
cell-line transfected with GDNF- cDNA. FIG 3 is a photographic inmge of
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enbr yoni c'%%ggb %@O rggs#lgee%gg?ng?rr%q,rqrhe’xpge;%gé %;jaad‘z%é? g??iéh&'cgﬁeggﬁl day 15
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H:Ees-l FlKe intrbdudddumto a?@ISr ma@?éiﬁéd WtBIh cheg.eﬁﬁéll@ﬁdsﬂn@!adnﬁﬂlﬂétihi\lédt'dﬂtg to
a-1 a - p LG ern
bl ot uhi O%) PPOLe i’ Blstalvely. a7 edbsle MoBlsi g8 el peffaded s
ant i body @Hkaaiolig ceb deulsl eideryetic celbthatTantains Hiec apprepdate apgaratisies wesly
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plasm ti g s Boifpeptiad intd'nid ExtPhcellutaP Envifchiht 6f e celt® SYNthetic
gene for %&8 T%g iln\r/]éntion further features a neublastin neurotrophic factor, "neublastin.”
Neublastin may be in the form of a polypeptide, or may be a multimer of two or more
neublastin polypeptides, e.g., a neublastin dimer. Neublastin polypeptides are
associated as multimers by intermolecular structural gassociations known to those skilled



FIG 15 is a plasmd map of pMIB164- H sNeubl astin, along with the sequence
of, the synthetic gene for H sNeubl astin. v 2 ? JAN 2003 -6 DETAILED
DI‘SCLOSURE OF THE | NVENTI ON Applicant have identified a nucRdi JANM@I t hat
er hcodes a novel neur otrophi c fact_or4 which is referred to herein as
"neublastin,” or "NBN:" Neublastin is a nenber of the glial cell

l'ine- derlved neur rophi c factor suh-class of the tra fé)rmgg
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unor der ed sequences and
f”%{ﬂ""sn t he
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activity in cholinergic cranial nerve motor neurons in serum-free medium. In particular,

FIG. 4A is an illustration of the dose-response curve for recombinant GDNF on ChAT

activity (dpm/hour). FIG. 4B is an illustration of ChAT activity (dpm/hour) using diluted

conditioned medium from either neublastin producing or GDNF-producing cells. FIG.

4C is an illustration of the number of tyrosine hydroxylase immunoreactive cells per

well.




The entire cDNA sequence containing 782 by 5 wuntranslated DNA, 663 by
encodi ng DNA, and 447 3' untranslatéd (totalling 1992 bp) has been
submitted to GenBank under the Accession Number AF 120274, The Jdingoos
Neubl asti n-encodi ng sequence was identified as follows: Wth the goal of
cl oning the genom c neqbl asti n-encodi ng sequence, an additional set of

i d. _In, i cul ar,. Pri Pai ' =
BE0 T NG, 55 Gl | 2 UBEEAGE G they e5Ef (8, nelBiashn p3BRrel i onoe
conpr i s&diBppdhdeNBNGRellponthie Rmchgnianthsuyvakef slice eajtyres ROPig@bIyeRiEng
Pri nmer th&i;fanNeer R achtal b}’m@%@ncferpﬂﬂléﬁi‘nt néﬁ&n@”pbb-fdﬁﬂdreby RGth  r ener
repar at,l,. . m (0] 0r
(I nvi t ro%?ﬁyﬂénﬁkiﬁﬁéagfe@ﬁn@%uﬁa%@} 088, Bbtol, B Ra XA, 8
sequencdliusiiate dopmmingyrelsased tw hecrdiuge gt [Rapesting dpmobnbt-<day Hned
neubl asP tary wageli ['Dop\éNgﬁneﬁ)(pﬁﬁélﬁgl?g dgﬁszgmfe?éémwyj FISEQC! i{@ d\ﬂllg&{)atiogi ofi | ?r ly,
usi n riLner al r .~ La L, n I ment  wWas al (0]
honan gdnBrumef Sasing vEfERe srporeachin cals PRcc e BsPe e cpen
Readi ng duitarad af DR¥31.was found in this fragment, in conparison to the 887 by
sequence. TherigeaNThA ilRistrifidriibethalin iR étRicPbRRhtiirdpReiutaE rRuBRkEh 88 by

conpari nrgl i‘ to the sequences of nucleic acids pf other neurotrophic
factors, %r? %W'HS NEYSHSi ntron boundaries. This analtysi s denonstrated that
t he neubl ast ifGgéralsabernatiq diagtam abthexganomie pivciuredofipe aenblastin gene.on.

Thi s seqHgngRgde ALEEicUSES prin& ST RRibh cdrehBaiked @ iB@miw anéi il Hargth
sequences. . Thr.ee were ri,es AA8440 31637

. i ntifi w t h.GenBank,.en 2
S S SuplLef el Bt 456 bafl aifehtheiSh R 1B luFT 6, 456 genpiic NBHERS T Eeq i nt o
MRNA.  Cosnradingmequencenédeeigenele cDNA sequence obt ai ned (AF 120274) and the
TR b ea e aRE 8 Wkt SNHAMARN holfc fﬁﬁ?ﬁﬁgﬁ@%ﬂé‘ﬁ? e 0
o e By RS ney B8 ba@bentt That hyfFicize SRS BGREHAT (70 °S
have a perafidet raublastin polpeptidesyehde ot kybridize-tb enugldic Neids| ensoding the
P on] B Pt effir kidurbBONFIaily hebfoch et GDRF, oA ahld rebamyt, 1ao T OUIL 1O
COnC Rl (1S SREPLERGHERS, 19 SRR, AR SH bR or B8 S
encodi ngrogt gangligb|cgls fram(diffiareatdevelopment stagied v 8)polipiestide Hisalogedh BhibEogy to
t he t hr egrek8MVRVENEBGR N READAIEHEH to tHesS 8Bfaindd W kidln Reurdtrdp®ibctolgobl astin

Nucl ei ¢ Aci.d f the ipvention |ln.another .aspect the in LON,proyides

ot ynue 89ttioh sxbeliEn N beatls o AARIIRL APE sbeial B ERNE 2RO e o
The pol ypigseres ofddeurisring Bin thepseaanca of NeublastironiAhe dmeatiomE R\@mBygoiences,

as wel | agy antE1658mBRONRESHIETE: 89 tha byl Wit e ady7 aktby b€ HAhd PAG.day

synt het i i ﬁnc@}ﬂgﬁ entional l'y mani pul ated pol ynucl eoti des. The

pol ynucl %? e the invention al so include sequences that are degenerate

oS e S o ADR edofn fhu it ol ol s ess n or
to a pol yner %ggﬁnﬁlﬁfﬁﬁ:ﬁmwy'bpf feublasiin aT@ @@EQD@{W”? éﬂgé'*r@“

pr ef er abagd @Fﬁ‘oe%wﬁtqeﬂ&r&ases_ in length. By "isolated pal ynucl eotide" is
Codi ng sequemask o £ 1t pAf8graphic/IRlage RS Wk b e A R "he &
end and BreegrapnBty:and B S Snieekis Antspay PometarerRg HEnone of ¢ he

or gani sm f r onfri@hi18Hs atpiteredefra geldshoWing exiractiomef a¢uitastinnky atiolly biedivgbi nant
DNA whi chn RETILROGr Porated into an expression vector, into an autonomously

replicating d or virus, or, i e.gepom.c f a prokaryote or
eukaryat e, o%l%i H]éilﬁ %Plaéf‘géjH?Pffgéﬁiaga%‘geu%sﬁ@lﬁ'%’}g Y-l('.ﬂ@)a"eas% ce P%@Spendent
f r om ot heyntkefipganeder Nattdagiiol ynucl eoti des of the invention also inplude

al lelic varianes 18n€ a'gldmidadap et pOUBHeAHIARbIdRAN | N18nd withhe Qbqekhcaequence
t hat dlffgtg]s frt?'nht he n c%le g‘gésfequences presented herein at one or nore
nucl eoti 8 53¥P PEnHecNg 1pr '58‘#6 '&¢d enmbodi nent, the pol ynuci eoti de of the
invention has a nucleic acid (DNA) sequence capable of hybridizing with the
pol ypucl eoti de sequence presented as SEQ !D NO 1, the polynucl eotide
sequence presented as SEQ ID NO 3, the polynucl eoti de sequence presented
as SEQID NGO ~ 8, or the polynucleotide sequence presented as SEQ I D NO
15, its conplenentary 'strand, or a sub-sequence hereof under at |east

medi um medi urm hi gh, or high stringency conditions, as described in nore
detail below. In another preferred enbodi nent, the isolated pol ynucl eoti de
of the invention has a nucleic acid (DNA) sequence that is at |east 70%
preferably at |east 80% nore preferred at feast 90% nost preferred at

| east 95% honol ogous to the pol yriucl eotide sequence presented as SEQf D
NO 1, the polyriucleotide sequence present edhas SEQ ID NO 3, the

o, o o o M. o N~ L




2 7 JAN 2b; 13 -g_ sequence presented as SEQ ID NO 8, or the polynu~l eotide
sequence presented as SEQ ID NO 15. This invention also provi des novel
prinmers and ~ DNA sequences for identifying, isolating and affl JANi2003

neubl asti n pofynucl eoti des which code on expression for neublastin

pol ypeptides or fragnents thereof. , Such prinmers include the

pol ynucl fﬂeénﬁécgglé%éér%@%h\% 7 28, and ~1-32. In addition,

this invention provides neu sequences generated from those
primers, incl Gapliegnt h@@edg@tfeﬂamwlel%ageqjﬂet[em@ses anoxabneuwotreniic faetor t hi s
I nvent i onvHigholéi rdftfreldNG Isezeinesis Sfeublagtin, Sor MBI NeUbaBSH & & GndrAgerasfhé " UTR')

! _ I
1 SO 3 i ) kP CORE S SRS S R 11,
on expr esf%‘g@fnﬁ figsF- ﬁbﬂmﬂﬁmw ?fcﬂeyf?éfﬁph'éé%ﬂ@ls fragnents t her eof. 3' UTR

Sequences of The £ONA ef¢ddiy hagdiastin Wi osiginemn ﬁ%ﬁtlﬁé& a$ dblidws, NUsiRgtheot i des

el eot | QRPASTE 4ot gpritlPeGHil oF 7, NI, Acie Rel. 1857725 Sfoadp) e, |

NO 15, afbhersngsS@me.ﬁGeeBmk Bes. V\Pé@nAFi@meeza m@@pekm fragmedlewas ed
f rom (I enmalfyaidehﬁmedmm Mlgh-Tthe; ghpite Grindehis eSRRA S oft o UsEHhah .

cl
Set T or' WECiEHE Al ghtory s%e‘ﬁwee%??éé& B%ode«f E'c‘éﬁgesd&%"@b?é?%ﬁ "SE0
ID NO 8,AGARG08t | AGOOB0GS AcofsissEfi BPMOXimaselya80,06At bpuoli$ seligsnoks of
bet ween ifhordetsd Regl&ics &t AGDOBESH cbAsE of appiloRindtaly 182, dmm)optdsreu

pol 5%32?%&??%?*‘@3%”"4 ShafiRen”tid 208 BBl Bbtde, in 58 Sup 84S,

pr ocedur edones. proveds tajbave regiens hat @ere samofgeuscbutsnetnidentist, é@lﬂ aedigg ol ogy”
[ John W Igyiof oBeHeScDNA &f fhe déﬂlr&rdbhﬁszﬁétbﬁdwlﬁrﬁ?ﬂﬁbrgafﬁln t he pol ynucI eotide is

cloned from oo’ B 3B 135,023 §up NEHTRASARRC PR BhmerC QR
synthesised (Top Stand Primer [SEQ ID NO: 17] and Bottom Strand Primer [SEQ ID
NO: 18]). Screening of human foetal brain cDNA library was performed. The initial
screening comprised 96-well PCR-based screening with the two PCR primers [SEQ D
NOS: 17 and 18] of a cDNA library “Master Plate” from 500,000 cDNA clones
containing approximately 5,000 clones/well. A second PCR-based screen was
performed on a human foetal brain cDNA library “Sub-Plate” containing E. coli glycerol
stock with approximately 5,000 clones/well.

A 102 bp fragment [SEQ ID NO: 13] was identified in the PCR-based
screenings of both the Master Plate and Sub Plate. A positive cDNA clone
(possessing the 102 bp fragment) was selected, plat?ed on two LB/antibiotic-containing
plates, and grown overnight. From these plates, a total of 96 bacterial colonies were
selected and individually placed in the wells of a new, 96-well PCR plate containing
both PCR primers [SEQ ID NOS: 17 and 18] and the requisite PCR amplification
reagents. PCR amplification was then performed and the 96 individual PCR reactions
were analysed by 2% agarose gel electrophoresis. The positive colony with the clone
containing the 102 bp fragment was then identified. | Plasmid DNA was obtained from
the positive colony containing the 102 bp fragment and sequenced. Subsequent
sequencing analysis revealed the presence of a full-length cDNA of 861 bp [SEQ ID
NO: 8]. The Open Reading Frame (ORF) of 663 bp, or coding region (CDS), identified
in SEQ ID NO: 8, encodes the pre-pro-polypeptide (designated "pre-pro-Neublastin®)
and is shown in SEQ ID NO: 9. Based on SEQ ID NO: 9, three variants of Neublastin
polypeptides were identified. These variants include:



Honol oav of DNA seauences The DNA sequence honol ogy referred to above may
be . determ ned as the degree of identity between two sequences indicating ~
derivation of the first sequence fromthe second. The honol @dfJANY208i t abl y
be determ ned by nmeans of conputer.grograns known in the art, such as GAP
provi ded; in the GCG program package [ Needl eman, S.B. and Winsch C. D.,

et i ngs 1 or (BACSR e Bueknipe sesiata teran B b, Wi bespebe & G

ext ensi on penal apingfacyl sequenee designaied 8giShR B NOhdOanal ogous DNA sequences

referred to aboye exhibits a degree of identity pr rably of at |east 70%
nor e preferalﬂz&mﬁtﬁégalgi’dg@%t'd é'gﬁ?@F&%ﬁPfsﬁgmigtwwﬁoﬁﬁ%e €f erabl y
at | east 95% vaminotaeel sddtieqendesigmaied paiSEMID NRe 1DNEndequence shown in SEQ
ID NO. 1, or the CDS (encoding) part of the DNA seguenceahpwn in SEQ I D NO
3, or the CD¥ii)thecddd fef) ppiypertsie depigmated deeie fsNBNIWA VhiCKHOSEEsSRS 8,
the CDS (encodithg)aniifs hoidfsetiiendabsipats@eSEQABDNONBEQ | D NO 15, The

term"sequence identity" refers to the degree to which two pol ynucl eoti de
sequences ar dhedentire cclINArsequencel eenthiningby82 ol &ounteansizted HNA.eS6R bp

P o O B e e R 2 e o
pf co_npaé’?'_é%?ﬂk %é&%%?ﬁ?%sp\ﬁ@%ﬂ?%? ﬁlozraflési tions at which the identical
nucleic acid ﬁ%sg%n%ﬁi@Neﬂﬁe}‘adstféhengodic%SsléqHQﬁcé \R/agﬁtgﬂﬁf%d'dgfmgv@' seguences to

yield the nunber”™of matc osi'tions, dividin e number of mat ched
posi tions by whe thet gbainufMuinif theSddnodils neublditiniep@bdifg Ofedi@ABE AON
e

4
i.e., the.w | 76 i plyi ng.. t.he. 100t vield th
ber et aaid'%&n’%ﬁ%gté*néi%.eﬁé&%et bie” | harliclial Fiihey, Paie M, GrfiBe] L 1°
herei n disaases SEQHET MEX &3 and antigenge po SRLEP P71 a4l andyames Faihdpeln t he
pol ynucl gshpriked]esnvel = SEQADSROUBH &R bhfdenias SEQfIDaRD: ). percent sequence

identit f . i i

ber cent” sequelind Pl Pay 382, 3% ¥ Bl filGr Westiflafeliy 28 ntd

i dent i t yprepatadinp&f Bumep denpeicP¥Acand elgnes ido SeepCRI yertertinyisegen @ndn.

Eybr i di Zp&hIOrmi¥doiners) céWJﬁh@ﬂeﬁﬂlﬂﬁi@%hﬂ@@a@fseﬁb@deﬂmé 861 @pqmambl vx/nit pg
ave a n | . | G eoti de

CogquenctNE seqfhde RAGARGR RARMTHarRL TBth Fefniivhd gl ol S0

as SEQ | fortkdn SEQ éP N@e3)pobiiady. aistnadrirseqtaindo. Jr as &10p BNASRgmentne.  8;

or t Ihe Paby BUditet byl PCRealiamman pemsmiatmIA AANSEilidhaNg2 bbbregidh dtltaé 13'-

co ene -~ .

oy unt nAgAIns B R ool koAbl FiBd GREFWAS T HIRE FraBinghf TP borlBEHAR,

bel ow. topthe 8BRNprosRAvenca 1 Thegpaepicstugivee phihe: raublastinigens wasrrspdicted

det er r r ~byicBgpayihg iittiozthel sByubRtssesMnicigit clckist dfdethpr aberotrophia factor, dyous DNA

A i j _ \ phi
Fr agmen: TagBRERopAHR ELrRERES RS BRafs HBfmbirieh 1R ) MaMErl '
cf . Sambhabft lepstiwo-expps separated @y gnithip inopabor at or ~. r Manual , Col d Spri ng
Har bor Lab., Tkisdséguenog Was balso (édl89%crber , GenBamkities, naubthstin EST

hvbr i di . ; " . ' .
Sol ut Ehiig@bgﬁnﬁﬁé%{g’gﬁ et wih BarbaoRbflie phanifra pioatRBNAL " o
denat ur eAAS33§ Faindticaling that nepblasimnycieie peids argirapacribed ito mRYACj ¢ ]|

fol | owed by h@bmpalisomt obrihé rertitee cBAfe seqlierideo bbtairedaiAfF MR0274pmndntheat i on

of 10 ng ] rLhied j : & e RRAz R
81 ochem e SguBRECHARELDR GRRBNAP Ehffed (austRBrurtd ALBoscht MiRpied |
cpm Ng) Hebgbe fraublastin@gne sensigte rIxatrigast fiva sexonsndnglyding thieg e9RgMashed
t Wi f:e f osepHratednyt fofr iimtrdhs1(ske,S&E), Fig.58)% Boethér, ahd erprey havey a mediatedl east
at | east ' rd b j 65C
(rect a Ao 2685 Mﬁf %‘*ﬁﬁl{"ﬁ%’%ﬁ%m%?ﬁﬁk?@f?é@ﬁ%ﬁ%“g@a|ai%?s*‘eee§§%d( hi gh
st ri ngentat dom @8 | Rih Fpomentiwas derndb fe coptainetheseprapleter coding regiacof P&y hi gh
st r i ngenagultastih. t T pjedidied eDMASSE® IDIN@H3] tentaihs ganDpdre Readiag fraine

hybri di zes under these conditions may be detected using a x-ray film

Cl oned Pol ynucl eoti des The isol ated pol ynucl eotide of the invention ~ may
in particular be a cloned polynucleotide. As defined herein, the term

"cl oned pol ynucl eotide", refers to a polynucl eoti de or DNA sequence cl oned
in accordance with standard cl oning procedures currently used in genetic
engi neering to relocate a segnent of DNA, which may in particular be cDNA,
i.e. enzymatically derived fromRNA fromits natural |ocation to a
different site where it will be reproduced. C oning nmay be acconplished by
any suitable route and nmay involve techniques such as reverse transcriptase
t echnol ogy, ~PCR technol ogy, and the like, as well as excision and

i sol ation of the desired DNA segnent. The cl oped pol ynucl eoti de of the



2 7 JAN 2003 - 12 anygdala, the cerebellum the caudate nucl eus, the
corpus cal l osum the hi ppocanpus, the thal amic nucleus, the sg&t&gi an c
nucl eus) the ol factory nucl eus, the putanen, the substantia n

dorsal root ganglia, the trigem nal -ganglion, the superior nesenteric
artery, or the thalamus; of the spinal cord; of the heart; the placenta; of

the | ung t I i

liver; Cﬁie? e}%ohfné?ro ”gpb'%‘rt':‘ﬁ’ ﬁiéq ﬁb?‘hedw%sﬁuﬁg WH&ﬁ Slﬁ 5vtgﬁe e |4}}18 of
the toot ht Edﬁ‘fﬁe kapwp fhaimagi Rrotegns) - Rareephin, N %Lﬁﬂf‘o%’?%é@NFof the pituitary; or
of the trachea. Commercial cDNA |ibraries froma variety of tissues, both
human and nonhuman are avai | abI e frome.g. Stratagene and Cdorl tech The

i sol at ed Neubias Acids ofthejinvenfiomn nmay be obtai ned by standard

ggwoceis“ e.g. m @héﬁ\eﬁ%iéﬁédtl?@éi .dvenﬁdﬁﬁpmm&s %lyﬂ&@é@ﬁ&% %AE?P%I@M Fessmg .
o e e hdtmeplider B S toifhteR. Tb cipnie kBt of i Fstio: Bl T4

(e.qg. asCMmdeUA sedeenegs, eas oell 2s Bti-sende @eqaﬁmesn@hdde@wm@swrally
pol ypept i S&irra] §%tﬁ@t}éeaﬁd1 .rﬁéﬂtﬂhal@ehsn.éma@mﬁueebndr@ﬁ TRE o@,a;%aeaﬁa’és

"R %%, 4t enfel BB e R9EREES e 9 Somt ey e et
AAA _AA emieobumm:h @q‘a@n expressionfor aocedflasE@dypenidie. 4, AA 80- AA 40 of S~Q
ID N0 9 ("W | g tdeRSed MRRES) theAfé'rﬁﬁ' “Bo¥ cféfotlﬁqef@s'\@ a9 pboiy Rl OR-dhA~40

f SEQID t maf 11
AAA. Agl 3n We@é P ehsE ‘%&P&%ﬁ? in eng )P"Bf%é gt gosb% %E&%JEGEH@S"?‘A@%’
(mat ure 14spieted palnudeetide” of MBEQ & DolyBuclestidentiatiisenatlienvgdiatelxcontiguadisof SEQ
I D NO 12w(tt'i‘Bbt‘Hrcﬂ tHel &fihg se‘&ﬁénwl% Wﬁlc§'¥_‘:@ ln@né@atei&@:&ﬂzuéd%e(oﬁé gﬁ'ﬂ'@ 5 and

variants an(g rivati 2 ore Pre
C-t er mi naf" gage%@eo etﬂee%ﬁd(} h¢ (ﬁ'@H‘i’? E’l ca:uH @é{‘isﬁbgmﬂas an
am no aci whishduedetveds Theterfrothetefone ingludesrasaBbipantIBQAMNINOS idcqrporated

AA~0~- AAYﬂw@b 8h e§§r@sé|5}| Dto)nto Eﬁrﬁjt&foﬁfcﬁfs@%}dlicﬁﬁﬂg l‘é@nﬁbg?g\fn{uh%EQ intd e 2

eubi ast 1 APTSEHS GRVAS ARroRD e prian Oleo AL whish X% £ SeRATRe TAREUIG RS
char act er e SDNA, gideperdepDitmfciingrisgaaencgsof t he TG--beta super fanmily.

FLEf egg?/' yt heT Héeﬂblbﬁ@dlédﬁdééﬂo‘! Wﬁdv@ﬁtn&ﬁﬁlsaﬂné}ﬂaé‘allé}i@' \anéﬁﬁuﬂhc%ﬁtb%at er
an o h

ferera I‘ eat er to..t
f or egoi ng g g lggs ae'Rg M“@g OgegtllerggQ?l’]ab %rsﬂp ﬁAnB%'e%\deSEQ | D
NO 2, Mswmc%pr@seme@n\@om or Are-AUGEetie reSitisAs) | D No 4, AAA- AA~ao
of SEQ ID NO H#,a fsarenaﬁbdaﬁméﬁqhé% cl8ofidanbfltBe weﬁﬁorpﬁ@spé Alcleiblabid- AA 40

f SEQ ID ~40 af 'S ~—
of SEG | DD %G#Ea?%?a& SikvoRdho Wity e pelebylefid ience Rickensd Ay 0
AAI - AA~a0SBR dEQNOD dhe 1polymiciastide 1smmmance prpsented-soSESEQD| NONG, the
(mat ure 136kANclediie- re§§@edi Bs SEZQ 1D NN 82 QP the pdignud¥dtide Zeqidricer

113AA AAA r| n r and ref er abl of
the fbr cgBSSAER) g;%E@ N, kPR BRLRY. or i BB L R Bl

i denti fi edn@f| |§§$t| me@utrymﬁmmémmm high atﬁng@n@vccwohmeﬁaede@gnm inforth
in AA~2- Afdopd defail befgw.D NO 2 {i.e., AA~0~-AA~ao of SEQID NGO 9), nore

ferably AA4~ 9
preferably A 403 Qe kbt (beeon@diadieasusl SRR @ﬁ—‘@ﬁ‘g@s ) o
t hose pol yaestnue\wmmwamuam%ﬁhahe aideast I0% dreferabhaet Inast 80%.reeret 70%
honol ogy preféiied SIEhStO0Y aHbtapferad @oleéateps%bﬁmﬂ@godsqbtthe lpBlyﬁtMedh@é4 of

onbodi ment e&@ep cagerlE 8 SEAIECRO Y. 4RE Hob/iPiepla Egﬂ‘ﬁé"‘g%gg%‘— Weksss
9, and 16PEQIPNP; Jekip polynecipntisessrpuence nresenied apoPER (th &.gor WAt 0s of
SEQ | D NOpoRnuehotitd. sequersdl mesaritePEQSER MOS0: 45and 9, respectively) and the

mat ure sequenc A 0, 11,
or 12, pref era@l@g %@p%?% &'@%d?ﬁént’l% Iﬂqlw@xc%%@d%%a%%s o'% %Fﬂéen %
i nvent i onPrasentedeas IR ARNG Gk yhrebNAReguence Pfﬁée'&t@ﬁt@é E%ﬂDtNQ 3, ithe/BNA on,
the term"variant pol ypeptide" neans a ppl ypeptide (or protein) having an
am no acid sequence that differs fromthe sequence presented as SEQ I D NO
2, SEQID NG 4, SEQID NG 5, SEQID NG fi, SEQID NO 7,. SEQID NG 9,
SEQ ID NO 10, SEQID NGO 11, SEQID NO 12, or SEQID NO 16, at one or
nore am no acid positions. Such variant pol ypeptides include the nodife~
poi ypepti des descri bed above, as well as conservative substitutions, splice
vari ants, isbfornms, honol ogues from ot her species, and pol ynor phi sns.




As defined herein, the term"conservative substitutions" denotes the
repl acenent of an amino acid residue by another, biologicall ygs} T ha£
resi due. For exanple, one would expect conservative am no aci AN"2033
substitutions t4 have little or no-gffect on the biological activity,
particularly if they represent |ess than 10% of the total nunber of

Lo s soabebol pRSeNBERs S8R0 RO b ins e Uofbtite SSARRTR/AEERI BT e
or prot SEQ IRNQD: Preferably |l ess than 2% of the pol ypeptide or protein

(e.g., when cHiCiavahiRm also pfsiedaitive) plirhBrsNENLORIA s@flenbésf@ridalifying,

t bstitutd f . than 3 anj i d
subst ¢ depeing R, wnbl R osiRiestn, SRR GS Yilieh 2Becnl ity or
par t i cul raubjashn ef Ralynegtides o @ mémgmentfer éhareofa . Sushe BIMAE atticldsuldbei t uti on
in the nEEHRIDEELE SGForthiCSBERQNDINOSHOT-R8! Sied S1i3St i1k WHaRioA] Mis'iBvéraisRMENT

i id . - oo d) f i , £
aubsti ¢ PUAES PROPESHT Do sehisFicef SRTRRRY Jor® Rissecibtrel Ol E Hech o

i sol euci 984 forthnini $eQ IPNRENES and Aé+ ushenéhis diveatien peavidesrDNASegugneept ut i on
of one pRIAM' bES UHANREIAtedaBEIbAS (“UTRIFR gimohiie DEDGEE fiatk Mubfistinlebild; ne for

| ysine, glutamc for aspartlc aci. r. gi utamne far r.agi ne nd the
li ke. &%4 seﬁuelnc‘?g\Nang%s e't é&%t@gﬂgeﬁvi%ﬂqge a&ﬁbﬁ@'ﬁf'? n" qbé%t' ncl ude’
t he use pdlynuciotides whickdceds ao expregsionsfiod meublastin aolypeptidas omfragmentst ut ed
parent amkpfaci d residue provided that antibodies raised to the
substituted pol ypeptide al so i mmunoreact with the unsubstituted

pol ypeptide. Modifications of this primary am no acid sequence may result
in proteins WUJR seauencrxfithistinventign ingludedhe aequeancey isetfordb imonpared ; to
the unnodi fied coypéiestirist72zaal sesantgedeip Ned 1t hus may be consi der ed

functi onal anal ogous,_ of  t p nt \RS., Such nodifications may be

del i berate, e.qg. anBQtfdselSP@-sdﬁsgc f$W§ ernesi s, or they may occur

spont aneous, and NHeeolifessiIiBi -8 Wl SEMIBNQ: 8of or ns) honol ogues from ot her
speci es, and pol yRD&ipbidesE1643Uch 36 WASEQOIMNOaRS] fgpus are al so contenpl ated

according to the invention, MIeov ifications of the pri.nary am n4
aci d sequence nay CP%thPg?’ﬁqlb?n(??gioﬁéewrh%gh{dd'o%bﬁa?%tféﬁsn$$wgd 6’?’@1 %'Sl'cal
activity pf the p#l® protein, including dom nant negative forns, etc. A
dom nant negative prptgithin)Tee | refoir)) &edliéhedsh@wmich dhp@isefpt sig) By

bi ndi ng to, or otherw s)e sequestering regul ati ng agents, such as upstream
or downstream conﬁgwgm's that normally interact functionally with the

pol ypepti de. Such dom nant negative forns are al so! contenpl ated accordi ng

to \Mt he invcﬁntf;'mgz éx\;cilh%hgéhﬁ‘d_)ftﬁi@mﬁ\ieﬁhﬁ&n irﬁ:l@eﬁﬁ@%é@if@rﬁ:@guégﬁﬁhﬁrﬂat di L egts a
new y synt hesi se ti t he signal peptide is attached to
ahe endopl asni c rggfglgéﬁ%ﬁe%i{gﬁg$gwpﬁ$ph2r post-translational processing
and di stribution. nagleotidaset vP6eoBEQIPJMAI B.pepti de," as used herein in the
contjlext _of n_eubl la.ﬁhblaot_idéga‘n97ﬁpﬁ$()ab N@p‘ts,%dt hat i_s not the human .

neubl asti n signa : sjifn . ; ian
protein ot her thaﬁgﬁ%ﬂgss?é%&cégio}f¥)ggvrégernt1d;sja%és n\g\na?{){'érjegsc%%'r\{?gg%{'ﬂ@ "t he
hunan neubl astin fBNNSequence (either cDNA or genonic DNA), or sequences
that differ from humanwiiginpltast foreddily diequénceri (RRiEh Shfeeniseindery. clagnges or
to codon changes tpnﬂ\ter roduce conservative am no acid substitutions, can be
used to genetical "'y nodi fy cultured human cells so that they wll
overexpress and secrete the enzyne. Pol ypeptides of the present invention

al so incl ude THy pelvheciguidgp ertthe eifvertios | raay aieferdbiis benoltaingg et cidamgi n

whi ch an I tl s fu tothe N-1 ] p - t 1 pus of
t he pol ygﬁgggcﬁtgggoe?@fa% adge(r%lgarr'll%e%t 'he_régg?& E&D: ﬁ]*\srl-éé ﬂdi%c@'é?ﬁ%gé;ggw%y\ﬁ/gg %r oduced
by fusi ngoas. ikl & @ PEripved egbediment. dhe aoﬁsaweqiﬁetlﬁé?éeéd)froghcczfcnr@@icaﬁot her
pol ypept bnlehd sasts sfutieincgerntc BdRUeTEC DIl ANbaarpef thedtumdieradf.) of the

present invention. Techniques for producing chineric pol ypeptides are
standard techni ques. Such techni ques usually requires joining the sequences
in a way so that they are in both in the sane reading frame, and expression
of the fused pol ypeptide under the control of the sane pronoters) and

term nat or. 2 7 JAN 2Q03 _ 1~ , Polypeptides of the present invention
al so include truncated fornms of the full |ength neublastin nolecule. in
such truncated nol ecul es) one or nore am no aci ds have been del eted from
the NNtermnus or the CGtermnus, preferably the N-term nus. Am no Acid
Seauence Honoi ogy

—




The degree to which a candi date pol ypeptide shares honology with a
neubl’asti n pol ypeptide of the invention is determ ped as the. dﬁeﬁ@?&g
i.dentity between two am no acid sequences. A high level of s

identity indicates a likelihood thaggthe first sequence is derived fromthe
second Horml ogy is determned by conputer analysis, such as, without
limtati Ithe tal X corrsout er alignnent programj Thorrpson JD, G bson
TJ, Ple & Higgins DG The Custal X wi ndows interface:
flexible str aTﬁW@gD&éx seguenoe thomoéogyetpj@rmda teyabgverenay he disienpyined asi the
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pr o- pr ot £idishe O YEroBIng} ﬁhﬂ%f ﬂgé mbfédﬁéh@e &hewﬁuﬂ‘secpmmos Ydrahed

h h d
b “the T REn(BHARay Par"Bard EVA, RenlSiesBoye o8, PEREH Py fe it deBSuhi ch
pol ypept (edeodingifpardfitie DNAgtequenge shawn st SERIDMO.et. dues indicated in the
sequence |i stypRYSm; sédhe%c@ﬁé‘érﬁ“w ‘?Qfewme”@é‘&ree VR the;B’cS rq}%lé?fndéhe

t has t hol_di
o ~cosy | SHAURNSR AP IO TIEe! G AR DL RUFBRLaE SR, A" A atlic et BoBdence -
pr esent ecbroparissEQ The tEaN “percehiabdial geguencgcidenlityt is ccaicutatedihiy reompasingue  at
posi ti 0”tw¥>23 tuﬁQI aﬁéﬂé&osé’cﬂéﬁc@éawgf‘Ql@atpfe@%”b\e%%aéﬂ%a | detd¥Rhining thQQI di ng

a glycos ragi residu t _position th n
sequence'x{‘fﬂ'alé%re‘ﬂc é’g%gg §gﬁh| tkﬁ)‘%f%ca'kfwc '%@c'g%@sﬁgﬁﬁylétﬁdr%’ @pq pne
resi due egcupbdn tbotin seguenceg o YiglN theosumbarcof Thatehadnpesitionsn dividiog the

cont enpl girRSe et PhaASRdN pBHﬁbﬁH‘ a@r meeltdftﬁl nBBBr a% PditfoAsi ANthe @égl&?iﬁr' bed,

e.g., in_United Sat ereiln inc ference
' one. eFORA"RER: V-2 riae OGN 945 PbY I BLLPARg oS R i h0 TR g Rarm no
aci d seq&%’ﬁ%@agﬁmﬁnswesmmi@ltm Ehe dermarisubistandiab idamtityd casevged Witgreih i s at
| east ab@aHoteéd % chraéieristel ¥f atpdlﬁﬁ:%leoﬁbé’tge 88%6e, W&eﬂrﬁéeﬁeﬂ%o&eoﬁﬁe' east

about 98‘V nost pref e 99% ho Qus
equenceapBiEs b sealredhfhiioa IaSf b ARaML s2aania enty. DrecrehYaHL i on
provi desleast #operpenttidendithand atien A taAb percet sequanae isntitt NREOUBERINGL 4, or
an am nojegast go W% VBhée idehitift ad @BR{pafifao MDfdeRhBé SegBtndd ol&ast 95%
yet nore Cﬁgigf (gg?ﬁt feast 98% m)st preferred at | east 99% honol ogous to
t he sequ% % ®d as SEQIDNO 4. In a third enbodi nent, the

i nvention provides a pol ypeptide having the ami no acid sequence of SEQ ID
NGO 5, or an amino acid sequence which is at |east 90% nore preferred at

| east 95mbndaat|@9i'elroneu at feast 98% honol ogous to the sequence presented
o Pioo Tt pbfindd et Nor HROGVERRn oS loRY GRlch O %v'nqag.caac.d |

poi ypeptl des hav e ani no acl d sequence o am no
acid seq BC%? 'ef of hybridizingtwitipthe pRiyuciRolide seaience wrsa%nte@@% Fdst
pref err el NOJ dasme%&ymmi@dtﬂgoumaamcehpreseqﬁeanee PEQSEMt ND: aB, SE@heD NO

Ina Mw&lé’o‘m%b % %4\%’ Sg%'E‘éi‘ld’N@)V'adSFth@ Cp%@r%@%% n&é’?éwga%\éhng the

m no ac ence
| east 90%98% 35 SF&y RN t1%amthe@rs@emﬁ\@men&ﬁ%fsér@ﬁédoma pidrgequsnce

holm)l ogoherebd unber %qlaastcmq:amﬂﬁelrm?hamluglﬁlil@d BigkOstrihgefiae mdmbﬁst B8

pol ypept includes allelic variants, e.g., the

pol ypeptélj e“aelérrclj k‘gﬁg%@g%éd@ﬁces of SEQ ID NOS: 5~7, in which Xaa
designates Asn or Thr, and Yaa designates Al a or Pro In a sixth

enbodi nent, the i nventi on provides a pol ypeptides having the am no acid
sequence of SEQ ID NO 9, or an am no acid sequence which is at |east 90%
nore preferred at |east 95% nost preferred at | east 98% honol ogous to the
sequence presented as SEQ I D NO 9.



In a seventh enbodi ment, the invention provides a polypeptide having the
am no aci d sequence of SEQ ID NO 10, or an am no acid sequence at | east
90% nmore preferred at | east 95% nost preferred at |east 984 JANnDgous
to the sequence present ed as SEQ 1LDING 10. In a ei ght enmbodi nent, the

i nvention provides; a poiypeptide having the am no acid sequence of SEQ I'D

NO 11, or a 0 J

preferred at rﬁl@%}s’f{é gﬁ}rgnn%'%gllJ%%&g@ﬁ JS éqt %%mgog}y%bdr'm t'gaoﬁ\gl“%gﬁt ﬁe
sequencenysiastidnrsebeansrcrampingeus1 BNA| of BNA saavesa®dayeteeh Prerspakingvaint i on
rovi desthediliee! h ezhélemw hentdToR RNKI 18 mastideRcr 6fx S50 @)dﬂ@h 12 or
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12. fn aC@ldrﬁwr@rrbléahqrrdmb @n SeringnHagerpNY 1188€]. orpdl yieyes, d@nchﬁ(ﬁ‘ng the
amo no ackh n&ﬁ@lti@mctﬂ e R ihDa NQutibA, o5 QHSS(II @xagedhéﬂﬂsléﬁmﬁzoﬁt cf.east
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Pol dz t haaTI&ﬂaNch@ﬁm@d Morfdeﬂﬁélrd?f oMo ng/ng: oft 4 pariBrmLBridet Jreinbérgue P gnde
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pol ynucl &%?%d%%éﬁ%@%@r@ r% @Y (ﬁ?%%#o%éo "1;34“8“@?%‘ Olgp%ﬂ%l eoti de
sequencecqditiopa}, duokgs preferyacf ef mdeagt 7D°rc |(lnlgh rﬁsemgqmemnd@gn@mduevsnt t he
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presente ut her  enbodi nen nven

provi des '@?E@A%ﬁw&m%%&%@%e%dg %esﬁo?%i%%ﬂnéd‘?%% ggﬁel?tﬁgc‘és"&\gabl e of
hybri di zX-ﬁ@y filomder high stringency conditions with the pol ynucl eoti de
sequence presented as SEQID NO 3, its conplenentary strand, or a

sub-sequ S dtlhcﬁ Qe th & preferred enbodi nent, the pol ypepti de of the

i nventi oé—qgs—e-nrgﬁeé—g}-%— ol ynucl eoti de sequence being at |east 70%

horol ogous toThmsqﬁieq/mmn@@I@pw stdhericentpeseay da paticin pe aNalored | n ifs
noSt  pr ep@lyrhibotia®.odABEMfinel NRerBidl WRE oA & cinedhBolyRY@&dtiden efereneoded by
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condi ti offayVint partiia Bk YdDIA €04 | &&yﬁ%ﬂ@lﬂpeewas%heqkm 2R tPnbkdral8, its
oML ePlibafih 814 Afdher Lt AU IARFNENOMNELEOr . 11 a Breforred

errj bodi men n ion is encoded by a
pol ynucl eot i o@OQ@QUéﬁﬁ)’e %euaﬁ@o@mhsr@@sbv 78%% Holsblegsadter gnd h@a,yowﬁb@l eoti de

seﬂuenctetemhﬂm]ges edgcass @E@sbpralii&n&asdt@chrﬁao@gaﬂcmtiﬁ:hﬁbblszl a&mttt dadlmﬁerats t he
0 e 0 nucl eotil de sequence
Bre)slgn!toe ﬁag EggﬁBaﬁgﬁg%t%ﬂ dfﬁq f%?r?g%/?%e@qgﬂgodynent t he mvgntl on
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hybri di zetgstructinstetisdiated DNA isagesrrie” camtlinidyoms partiduidr &N 20fplemdritarywi t h

t he pol VBWA Nﬁe sequence present ed as SEQ- ID NO 15, its conplenentary
strand, or sub-sequence thereof. In a preferred enbodi nent, the
polypeptlde of the invention is encoded by a poiynucl eoti de sequence bei ng
at | east BidltmlvatBboeswgs to the poiynucl eotide sequence presented as SEQ ID

s encoded by Thaopid oiusRBusT BOe Tknoh HaPle HREMSLEAR arhigytaglE™ ' O"
Bi ol ogi c&PUTER gi n
In a preferred embodiment, which the polynucleotide of the invention is cloned
from, or produced on the basis of a cDNA library, e.g. of a cDNA library of the foetal or
adult brain, in particular of the forebrain, the hindbrain, the cortex, the striatum, the




The pol ypeptide of the invention may be isolated from manmal i an cel | s
preférably froma human cell or froma cell of nmurine ori gl n. In a
preferred enbodi nent, the polypeptide of the invention may t?eJ$M(?ﬂQ3t ed from
human heart tissue, from human skel gbal, nuscle) from human pancreas, or
fromhuman brain tissue, in parti cul ar from caudate nucl eus or from
t hal anus, or it may be obtained from DNA of |ian origin, as discussed
in nore ¥@Yedaa, béT‘%ch'NQSP‘HPr obRi cFa}BlEf‘ﬁevﬂlLW%ubT StGHPYDI ﬁ@ﬁ?mdeﬁ"eof t he
i nventi olmmmceannmest tie tredamicdercidusn herstisthalamsenugeosit the alfdctary ewtleas, on, or
survival I

% epu?arﬂéﬁ \Mfe ngQS g?g a, 464 horsbr‘ro%%‘g @é tHe tr d'psor g’i‘?ghhgno& the

pol ypept | are use sease of
a livi ngsmrl%|m65@n§fnc é”%nﬁﬁ th h%‘ﬁ”ﬂ'ﬁs@? d’@ﬁ Wf”%l@%s%f the heakoHe ve to
t he act i platgnte;f ofethadungyiof m'd”lit\er agfethe SkelBtat muscizabfrthe kidaeg df&fhehm& off e

descri beg edbfn;égé’ari}bgfﬁ%' bﬁesﬁﬁéé’% trﬁ“&{‘&%@%'tﬁé r gb'of"ﬁnte' t’&gGPéé’iBeBF G

pol ypept | ol
neubl ast foiclgp etiheiriodtates; pbleituitany: ofsefdh Qtfﬁ% a "neubl astin-specific
anti body is aloramerdialGDNA. [Braries Pornys variety amt:sdnredy b6th Auiiian csHdo nem-

ant | DodY bl are AT HAARE!], WrabthchelSPLRACH, BREXBSAEL GEALaRAlLPent | de

fragment, a’neubrastin
pol ypeptPfd@§ '"‘ﬁf@oﬁr@%%tqbﬁln%ﬁ bM(ﬂtWﬂﬁﬁdﬂetﬁﬁ# rﬁﬂo&%ﬁeﬂescﬁ?ﬁq Botees i s
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i n I munochj em cal Prot occ~i s (I\/anson) Ed.); Humana Press, 1992, pages 1-5;
by Col i gﬂﬁiﬁbﬁﬂﬂ%ﬁh&ﬂﬂm& yclonal Antisera in Rabbits, Rats,
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Col d é F%Hﬂ@%@é&@g @Y@géﬂ%&@d@%éég deé&tbgggﬁs ar @%}gesgg 8?ll %Ldgr)porat ed
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t he anti lgr?\gl esarfeﬁ)nﬁi rﬁi@% n%&(r:\]’ta lt urefg(:?ackl/tg)?t ne%% Hﬁtl bodi es can be
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@hfgggfg%p ;m-aA%%'r SECPI Q% ST " Rt ARA, LARD: BKEBANBANO: 2 (.
| nm ~nol Ahoo 8 SEQIDNASSR. 7.1 2.7.12, and Sections 2.9.1 - 2.9.3: and

Barnes et al. Alstrt-tsrpréfemathle dmatdhe hautnlastgi pdﬂy;tepudéarétbgﬁhé 1 coriderveddSys n
Mol ecul are & sC{ﬁé(t H%@teﬁ%ﬁéofthe%ﬂ?@ aEle'I  ang-of tﬁ’é@%‘?g §gﬂer HBHiyc! onal

or nonocl on uri
bi nding to ana ‘Frﬁ ef rQ?H\é?Sﬁ% R/Pef%d AR Y ﬁ'é"'}?oﬁ?' eFRAUgDGe %6‘5%%5 ch the
ant i bodi dswan\85% tnqmslegly msstbpmfeiablwgreatedltm\ Wif%chor‘oolngyttm theeforegaiigast i n

Frapont S duttosh T, AXGEANGR SUERTDNEPS, SRR oF BECTITNORS YRER L e
The pol ypeptoi ‘H§%§gﬂ '\? ‘f’r’r%ﬂ oty Eﬂgb bg%ﬁﬁafon%g%Q 'nggn& nant
DNA t echitiAgude\iprof i SEQ He N@:a9 (Wduymlpseprahm%m oH8EQ) I}Z) NO: &dpja)gat ed
to a carmrwr 061959 @m@rg m%m 198 eAA AR} &I ASER B g%g% hamecal Iy

fﬁ;PLSFOBEPM) A@SM g%egg n“l%ﬁﬁ){rp%he@dggusof HiP N el % oupl ed

pepti de rfmaturddAOAB), AdedhAgs OMBERIIDENOh@1 dmatuee 110AAL AATEAA1HOPEEQ IBuUl ar be
a nouse, a rat, a hanster or a rabbit. In one enbodinent, antibodies are
produced using the foll ow ng peptides: Peptide 1. CRPTRYEAVSFNMDVNST (am no
acids 108-124 of SEQID NO 9); or Peptide 2: ALRPPPGSRPVSQPC (am no aci ds
93-1 p7 of SEQ ID NO 9). Methods for producing antibodi es using these

pol ypeptides are .described in Exanple 10. W al so generated rabbit

pol ycional antibodies Ito the foll ow ng peptides: Peptide R27:
GPGSRARAAGARGC (ami nqg acids 30-43 of SEQ ID NGO 9); Peptide R28:
LGHRSDELVRFRFC (ami no acids 57-70 of SEQ ID NO 9); Peptide R29:

CRRARSPHDL SL (am no aC| ds 74 85 of SEQ ID NO 9) Pepti de R30:

P e N N O e P — Y N~ 1 n N T Y —~eN A



- 20 -, 2 T JAN 203 O this group, only peptides R30 and R31, relatively
close to the C-term nus, recognised the denatured protein under reducing
conc#itions on a Western blot. W have al so identified addi RifodsN 2003

neubl asti n-derrived peptides derivad fromthe nature protein, as detailed
bel ow, which are predicted surface exposed | oops based on the known GDNF

structuge . (Ei genbrqf, .an rher, c Bial.. 1997 4 43543 and
o et hubCuaerBeRPE 13RS o BR ARG of 30, R NREgp (uine brebrd)’ afa breterasly
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for the di,agnosi s ﬁf conagl ti ﬁ?@o q?r di,.sea etf] associat egl V\fd_tbh h,he E‘?Ubl ast ~n
mol ecul 88 SEAVFNEE; RS 3 lpash/ (%, 1om])ogk tofhe e ies NeHPlastiy (pohReRtids S
i ncl udi st feth HOARA22 08 SEROS, NGt é6known in the art. The antibodies of this
et or, N R B B o ame L cpleet ©
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Reconbi nant Expression Vectors In a further aspect the invention provides ~
reconbi nant expressi on vector conprising the pol ynucl eotide of the
invention. The; reconbi nant expression vector of the |nventqppJnﬁym§p any
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Exanpl es of imortalised human cell lines useful in the present nethods
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t he pol ypgptl of the invention may be adm nistered in any convenient
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or may b@SE@ggtgggﬁoﬁggtlnuous by intravenous or intraperitonea
adm nistration Prama reservoir.which; is external (e.g., an |V bag) or
internal (e.g., a bioerodable inplant, a bioartificial organ, or a col ony
of inplanted neubfastin production cells}. See, e.g., U S. Patents
4,407,957, 5,798,113, and 5, 800, 828, each incorporated herein by reference.
I nt rapul nonary delivery nethods and apparatus are described, for exanple,
in US. P-~tents 5,654,007, 5,780,014, and 5, 814,607, each incorporated
herein by reference. , In particular, admnistration of a neubfastin
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(d) macroencapsul ation {see, e.g., United Stat~s patents 5,284, 761,
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vehi cl 6, malk PEETeH |50e'|995t| SRk cmps @@?@@%.%n e@sh9ed fs%ml@%@stw %igation
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In a seventh embodiment, the invention provides a polypeptide having the amino
acid sequence of SEQ ID NO: 10, or an amino acid sequence at least 90%, more
preferred at least 95%, most preferred at least 98%, homologous to the sequence
presented as SEQ ID NO: 10.
In a eight embodiment, the invention provides; a polypeptide having the amino
acid sequence of SEQ ID NO: 11, or an amino acid sequence at least 90%, more



mammal i an cells, e.g. the human ubiquitin pronoter.i In a preferred

enbodi nent the therapeutic cell line will be a human imortali sed (neural
cell line expressing the polypeptide of the invention. For igmwpl) we
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to about 1b8 cells. Methods of Treatnent The present invention, which
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cisplatin); toxininduced neuropathies, drug-induced neuropat ha- @SUAN 2003
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EXAMPLES Exanpl e 1: Methods for |sol atina Neublastin Nucl eic Acids Method
1 Rapl d- Screeni ng of Human t=cetal Brain DNA for the neubiastin Gene A 290
by fragment was identified in two high throughput genonic segpe 9008 HCTS)
subnmtted to GenBank (Accession NQ.1gAQ05038 and ACO05051) by its honol ogy
to human persephin. Fromthe nucl e| c jacid sequence of the 290 by fragnent,

:)\rl\?ng(rau%l‘ fl'-‘-f._ fl: ol BRI synt Qeﬁl seg qéﬁ%eubl az%é_ E !FSSt {ggg
| D NO Jprtocdlhelrmb&bbmmcorpdmed@mrsfereme prinmer ~ ( NBN| nt.anti sence") had

}BEN'O 152337 %ékl)?qgénock?r%l aﬁﬁ’&dbﬁ‘é&%a? b \otalrle BCn Fﬁ@e@@t@a CSEQ

t
06. ol | GoHIRCHIIOR SontPSIog, AT Akeg. NPuEdh e rﬁeﬁlﬁﬁlﬁ t@'éev SRS s
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utili seq gFes Wﬁh'm%ﬂ@lg Qélbéc C%IE% b‘FlQ ﬁ\%‘s”'clwnrﬁo gé}h s, vell. A
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Scr eeni ng: U%Ad?ﬂ:cfohﬁl a%irboaie@'c%n %@Rsélﬁfeﬁ%d‘&;rkﬁei‘fmnq%ﬁbﬂcﬁﬁﬁé cORfe8BpVE,
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Advanced®H fer %sma “fﬁﬁﬁ Wﬁeﬁ’W‘P?nﬁ’ \E‘}’E%&’th"ﬁ digs ¥&'¢ or med

usi ng t traiskd) |lsdmundg, pr ocedure and conditions. DNA was initially denatured
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for 90 SHERAIat USIgn A PATPSRICR AS MaAmsTs st aIgho Sl ARPEtes STIae S duct <

of 96 i rak medumhummgrmmgenofﬁbe\mlweahdé wsed tbyingelnist ent atiplabneyi beusi ng a
2% agar O&ﬁ‘auﬂé& wnseérﬁb.ngnterum db&HRi é%mo?'eb?tc’i‘w‘e?mai“?yrﬁﬁ’é’sué)pancﬂ’%h?' ve PCR

duct
b pl aPUOTRY BB 5opSrse 8% cabpyPr %eco”esrﬁ%rﬂv Hed RarTes R RS TS MER e [ SEO
| D NO 18p: cHEmiGIIyGIT@ECET AT GeRiRCORBRECREYBISADIREABa8Gyanin (KLH),
GGCT AR i QRSSO T G AREICT 1 Ulified pee P at e
Scr eeni nrg he 9B- we ‘UQ .human foet a n sub- P?@? s screened ¥
PCR- rredi RELHCIRT V58 ¢ 5P @Pé@f’ﬂ@} hd L°“|"‘6¥ L} B BIMYSER "B om t he
cor r esponbamgtes abapabitite wel | in a total vol unme of 25 ~p | which cont ai ned.
0.2 nM of eagh ge bh\%oamrﬂeﬂﬂbﬂa@é' EieL CZoFHdu'EEH Susxg%”hétfélmﬁé dDebﬁFestf fer

(Bl fer et A ed VLSO S anihd ackis SB1 28 S sEQ 1D NO: 9 or
Peptide 2: ALRPPPGSRPVSQPC (amino acids 93~1D7 of SEQ ID NO: 9). Methods
for producing antibodies using these polypeptides are :descrlbed in Example 10.

We also generated rabbit polyclonal antibodies ito the following peptides:

Peptide R27: GPGSRARAAGARGC (aminof acids 30-43 of SEQ ID NO: 9);

Peptide R28: LGHRSDELVRFRFC (amino: acids 57-70 of SEQ ID NO: 9);

Peptide R29: CRRARSPHDLSL (aming acids 74-85 of SEQ ID NO: 9);

Peptide R30: LRPPPGSRPVSQPC (amino: acids 94-107 of SEQ ID NO: 9);

and
Peptide R31: STWRTVDRLSATAC (amind acids 123-136 of SEQ ID NO:



2 ? JAN 2003 - 31 (Cdontech Laboratories, USA); and 0.5 units of T~g DNA
pol ynerase (5 U p.l; Advanced Bi otechnol ogies, UK). ' The sarre PCR

t her nocyci i ng condi tions as ; described for the masterplate s ?\Ql ng wer e
utilised. The 96 individual PCR reagpions were anal ysed on & ose gel
containing ethidiumbronide and a positive well was identified V\:hl ch gave
the 102 by PCR fragnment. Colony PCR. One ml of the glycerol stock from the
positive sub-plate well was diluted 1:100 in Luria broth (LB). One m and
10 m ~ of t hdfdhisr geunt Polaeptiies R36rangeRa 11 tedativplyatiesk tmthenb-teepiauat e agar

pl at es cRBbGiSed elddnaturéd pidieif uh@er)r)ed@é]ﬁ %Q@dif?&}'{%n s3UdRBinadibd i n. The LB
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buf fer (&uiHeknown é@wgwbtﬁfrle %t%ﬂoe@emUK)NatO StubMeiNTHB97 4 435-

(Amer sha ha Ci E%" i g gnt ech Laboratorres, USA), and 0.5
uni ts of q ﬁ %/H%? Hsf8r 'bB }SQE ®TRU%%nced Bi ot echnol ogies, UK) in a
final vol unme RﬁglczrmpCRLRﬂ@.%LRﬂEGHﬁsﬂﬁbNRHRﬁQJ(MVOMI&EQwD iN&scri bed
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for a pr@opéo neubl astin [ SEQ | D NO . Aut onmat ed sequenci ng was;

per forme ng t he Bi gDye term nator cycl e sequencing kit (PE App i ed
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19] (" NB~Vext sence '), and a neubl astl n bottom strand pri ner
y jsarfRroduging the® : ;s paption ant i sence"”), conbined with
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al t er nat Wr%rbéglﬁs% % bé@én@fﬂsa’ﬂg\n%oﬁ%a {oPtNBirpRdea el p?c@uemg fhsiggtinused.
g
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?éerrpltl f cENA 6r gerbmie ONA -sedti&se Ma?rb%r E6Htaingd vithéh ain ﬂéssruhn@c]ghstr?ét: nb

ont ec orl. na oel a rain
(d ont ec% tt?rgﬁéf%%tgglwgé %%Ry s%tdar e”]&bgdfté%i‘“g'%é‘{ HS%I rﬁ'%e% P%Psgg}eeem ng
of NousePriybieaE- c A DRAE t [dexiraniplediated tansfe lqmpuedﬁosr@p@mpng palguddur e
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SfP9 insect cells.




Master Plate Screenina: A nouse fettle cDt~A nmaster plate was screened by
96-wel | PCR using gene-specific priners to isolate tt~e nouse neubl astin
cDNA. The following two primers were synthesised: (1) neubl2a;sghn 53 pri mer
(NBNi nt . sence): 5r-GECCACCGCTCCGACGALx 3' [SEQ ID NO 21];

neubl astin C2~s primer (NBN| nt.antisence): 5' GGCGGTCCACGGTTCTCCAGS [ SEQ
I D NO -~2]. usi ng .t hese enespecific prinmers a 220 b 05|t PCR
product wad |é‘5‘?ﬂ”?f"?eé3ﬂ ehF’n ggd%@{/ h%cW@g'@e%c?%”%o%s%%'?etfq’ﬁ%t%lI

sequence e{pSEIach[ZSLNm as dsh]crlbéd IAAGACEEEORANSATEATAEH T, WEGEIGCAGCGG
Crcar qugp =L CTCAGI CTGECCAG

CCTACTGGGCGCT G =
CGATCAGCCAGCCE @@@dﬁ%@@r gwﬁgqm(&%éﬁs used herein in reference to
CCT TCATG@&HK;TW@WA@E%Q%@%T BEACROIESs A paficular Igeﬁ@l?)roémitfounvungver e

th t al
brai npﬁbm&”%ﬂ“é’r of's DRG Blecl QbofRRAS geg‘? blekdticl GG R i, BRnent 0t &
cor r esported n§°’\‘/§g'%|le’i9feslsf?é‘ RAst epd 'ﬂgaﬁ%m&ﬁae et dkgy Qer'i‘eapEQS’EJ&T vm%@%f 25
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(Buffee V; Advanced BI ot echnol ogi es, UK), 0.2 mM dNTPs
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units of Tap iy ﬂﬂlh%ﬁf‘a[spé& the I I?Emon p%%ﬂi%%eg IPE%QHQHPEQ%Eﬁon Wbtor The

follow ng PCR { hernoc I.ons wer
denat ur atGogPrigingghe Ro ,nuglequm@ dbe imgntioRed hgye%n*a%mt@pfﬁsswn\ﬁctﬂr&f ion at
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PCR- medi aj 2 anplification by placing 1 p,I of ~ the glycerol stock from

t he corresp g_l g sub- glate well into a final, total volume of 25 whi ch
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positive Weé | vas | uce E ragment
PCR  One REHIRNGE,e 'E%P@é B?'oé‘t‘ﬂ AWNIBEIG i'¥e sub-plate well was

diluted 1:100 in Luria broth (LB). One m and 10 ml of the aforenentioned
di lution Wd@,cg,gﬁ@;engat ed on two separate LB plates, cont aining 100 p.glm
car beni ci ate at ,30C overni A tot of 96, colo S Wwre
i sol at ed and t“? eﬁﬁfa{eﬂf F {5PECYY IS\ VENRRTR P 8‘?"&?%‘5 EOW Fﬁ'%ce% ggnﬁ{{]ﬁagy each
of the tvwoasipulatatetotdompeide demssiabad polynysidotive sequencestf dingl invenWRER andfor er
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final voImﬁxmesszﬁolmaptndéaﬂtmmmhmlMagodmwr@nbmtmdrmﬂmdgstabw t he
condi ti on&pﬁ@sggdg}gqtng\pﬁwth@w "master plate screening”, infra). The 96

i ndi vi dual reactio anal ysed b el e trophoreS| s.on a. 2%

agar ose gel quf %8{"&68?[5}% 'BY%ﬁioﬂé“ZYAg Hlﬁeﬁﬁaé“m a gngg\ﬁ;l%&ctor 34

col ony wa&gi d@lﬂsnﬁd emrusy:rtomermxe@@a@e \@hlcldq@nbmemtwfewagwedtto erpressivnl  DNA
was prepared fromthis positive colony. The cl one was sequenced by

aut omat ed DNA sequenci ng using the BigDye term nator cycle sequencing kit
wi th Anpli Tag DNA pof ynerase. The sequencing gels were run on th;e ABI
Prism 377 (PE Appiied B iosystens). The resulting sequence of this clone
~reveaied a full-length cDNA of 2136 by [SEQ ID NO 15j. The cDNA i ncl udes
ark open reading frane with the predicted am no acid sequence shown in SEQ
I D N4: 16, which codes for a nouse pre-pro-neublastin polypeptide.




Exampl e 2: Cfoni na of Genom c neublastin As dir'scussed above, applicants
identified a 290. by nucleic acid fragnent in.two human BAC cl ones with
entries in GenBank (W th the! Accession Nos. AC005038 and ACRUSHEN 2p03whi ch
had regi ons of honol ogy to per sephizg and to the fl anking sequences of

per sephi n. Applicants used the 861 by predicted sequence descri bed above to

desi gn addi tional g wth the 8oal of Toni gﬁ a nucl ei c aci d encodi ng
addi t i orf2ntreleRAUEE Hd@?@?’b Iny @i WaY (R3t gxArassion oh dne SPHIRE e queREeSISar |
I nc.). Tachiepad usderfcopditions sompatibleiwitd tme)emresmom bentr:éusbd:mtces. Syetableby usi ng
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m? rf'é!F aF\I@ def g%ﬂ‘!?%?g"ggnﬁ‘dﬂ"ﬂr %%S%%Eeg@f rom a preiar at |U§Inng

of human gendhe mrmtqmunahasqﬂrﬁaumn bé mbenitntthiarboorahormmmxblé Gaomotdn. 6550- 1
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suppl emént BIgc WP&H 5“% HPW% Ih¥t8ﬂ'q‘ IPRRtEThVEEY BRdU3e. SVWHRB) °|8F'“§at9h dNTP
i n a totmammaliameystémS)pntaters arived yidm e \wasomer dfomamechalian tcellsy e.g.

pre- de”al@é”u%g URih EFc?rﬁbtéit tﬁé‘c‘i'é{g%@rﬁot@ NGt ﬁﬁe rﬁé?éllo‘??ﬂ@:‘i’e P%j)e?ﬁofe)?%rs%r@ﬁ\ cycl es

at Q4cC secon , g?? mnute, i res her mocycling
was t er M#FRME Q"rl"ﬁ?ﬁab%t& Zetrayiyes £ lgna stermipat 19 t2§?§33 enayirug; Iatet o
Ther nocyebmoipr ondise wacmmednruut? 5K peorhdi€r, 2Ry BRAudenigiFnemdiets ebtainedrbyocycl er

(M) Resegesiin) ONfieoP 5@@%&%@@&8@99 456000 uged 8! BrsigePigr esi s on

2%agarose 692 oto raph by fragnent I fred from
human gdTaRSHIRUO ? V'Iﬂcer?él?‘e g’%ﬁ he IReMiPNyas ¢l oned into the pCRII vect or
(I'nvi trogen) Suaatdetemneésunmdctom aypitally- Bbmarlszorm\etoeugm Bf exptession] las

(Strat agsgebter The vieqasyé tdpgif %ﬁ?%‘ﬁdwhﬂﬁsh tigd @H £t ddechion g e duenced
usi ng The rrg%%gg ﬁg'@fﬂ?fa Phar C|a Eéjﬁesncmgggucts
were an ct UoB e XGRS,y %LtﬁEx %u?’i? 0F Yedtl At
( Anrer shaemmmaxmbamrﬁt [a?ﬂs)enberg et al Gene 1987 56 125], the pTEJ-8, pUb|1Z
pcDNA-3 and pMSXND expression vectors for exprqss;on in mammalian celis [Lee
and Nathans, J._Biol. Chem. 1988 283 3521)], baculovirus derived vectors for
expression in insect cells, and the oocyte expression vector PTLN [Lorenz C, Pusch M
& Jentsch T J. Heteromultimenc CLC chioride chanriels with nove! properties; Proc.
Natl. Acad. Sci. USA 1996 93 13362-13366].

In a preferred embodiment, the celi of the inver:ition is an eukaryotic cell, e.g., a
mammalian cell, e.g., a human cell, an oocyte, or ia yeast cell. The cell of the
invention may be without limitation a human embryonic kidney (HEK) cell, e.g., a HEK
293 cell, a BHK21 cell, a Chinese hamster ovary (CHp) cell, a Xenopus lasvis oocyte
(XLO) cell. in another embodiment, the cell of the invention is a fungal cell, e.g., a
filamentous fungal cell. in another preferred embodfiment, the cell is an insect cell,
most preferably the Sf9 cell. Additional preferred mari"umahan celis of the invention are
PC12, HiB5, RN33b cell lines and human neural progemtor cells. Most preferred are
human ceils.

Examples of primary or secondary celis inc}ude fibroblasts, epithelial cells
including mammary and intestinal epithelial celis, end#thelial cells, formed elements of
the blood including lymphocytes and bone marrow cells, glial cells, hepatacytes,
keratinocytes, muscle cells, neural cells, or the pé)recursors of these cell types.



Fragnments obtained by PCR anplification of hurtan genom c DNA with the

second pair of prinmers (Prinmer Pair No. 1, abqve), i were sequenced
reveal ing an additional 42 by region at the 3. prime end of %'ﬂ?
reading frame. The full-length sequepge was anal ysed by con%arl ng rt to the

sequences of nucleic acids of other neurotrophic factors, as well as by
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predi ct e%&%g%ﬁnﬁg%dn?% ”ﬁg Qrcifiorhd! derib GREEE A@dé@ckjt%ﬁw '5@9 The

predicte conta|ns open .readi ng rane
encodi ng Q%Wné’eg% fl‘ 8@) ﬂt% M&g‘?hebrﬁ@ﬁbl £h- ‘Zze"él one
cont ai nedATIOE Aomslseme\lcmcﬁif thZ)smmbTrGecedié (ATOCEndeksish iNv. 1582), Namaiwaci d

sequence @QO{)}%@YA&QQQ M@Q?T%é%%ﬂ“%g@ ?ﬂYCbOAé"Q%‘&EEpN?t@CD% kucl ei c

per sephin rturin
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adul t and!¥8Setal human whol e- brai n rTRNA Anong the L~ NA fragnents produced
by this - 36Nhén Ahd/tell26adhe eantion isasn ceukagbti@ Zblibpncdrperation iaf atheon of
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RNA expr elssmg)rcalmnn miospieate drecpitatiphy micramdction, &lectrdperatidnl, dibsfeetidm qrol y A+

RNA from g OB&h froma comercial supplier
(C ontech ﬂ or)g'téorl etnl" %g;“@cfs}rﬁ%g@ \;emg.th 8 32P- | abel ed neubl astl n cDNA.

The | abel | ed HB[ﬂ)I”?%?lHﬁeé b&g‘%ﬁféda?é%f?'%#@ dnygleptifa reAvRNCR R sthe
descri bedmvmt@naapd/er br aa’eomeMnE’ntee»queetsmﬂven‘td;»Hsfahesnvehtmetalnda dransfectedc| ei ¢

~ci d DNA frag C tge E IbIdbythe
Redi ~ri mehl Iél ;'?TS |Eﬁ kl'c%‘? defioa aﬁ%?o&%fnﬁ %Ii %5“(; gg%é‘g%r" %sg dgg
hybri di za‘P‘?’BﬂmBQJB‘Béte”ng' H’QE’H %), Phd cﬁﬁl?[ﬁ'z?é‘tja'ihé Bri %quf's"'tgh% DNA
sanpl e waleast |anee DNA, malecolec eapalziei oh mEditing 2€eliogr i immbrtdlizatidn 1dhdidvl TE
Buf fer (1Qapd¥riddisaHCl, pH 8.0, 1 ~nM EDTA). The DNA was then denatured by
heating the sa le to 95-10QC for 5 m'nuteﬁ ncﬁﬁ boi |nag wat er, Q&Eh qui ck
cooling the s 'Véﬂcm/o PR ENAgesnoUs geng dn oRosy RampliRbgd Y ey

cent ri f ugintrgdiding cedoiatery eldmentsinh quartcutan biyHbe Ihxﬁtddunmga‘ priometerccapablenoft ube.
The t ot al f; # rBUée @g@e tdar ; i vue
(32P] dCT ﬁ%mﬁgrtgﬂg%ﬁ%ﬁgwnggﬁea Bir ot ech™ Lt dgnéd:aﬂﬁttﬂg r}éggtgg’lmgﬁwlyagﬁtldg

cont ai ni nGeEMNSMPRd sol uti on of dATP, dGTP, dTTP, exonucl ease free Kl enow
enz~rme and random priner in dried stabilised form The solution was m xed

by pi pettpﬁgrm;&uq,@m@l oditioh§€S. Moving the pipette tip around in the
sol uti on, el ?{%Cture was i nhcubated at 37C for 10 m nutes.

The | abel | | ng 'Pe%ﬂ?tth%'na%fg BYERNY PERYIAGSgBVEhIPhEFmBCcStiRRIEPARPC S yse as
a hybri di eemprisinga dharapéraichlybeffdctive BNAuntef theldelmaemtdeobfﬁhe mvenfion. st r ands by
heating the D%ri%@ﬂh %érﬁpﬁﬁre_li%efpﬂﬂe of tHeVH/ Iontrﬁﬁgnbé RARMiIGSRkIE driye DNA

sanpl e on_ic e _\Wwas tr| ts con tenfs

i bd wel PN 15 B a5 Rsrar FHRIEIT S TR FRUPRRLIS GF 1 cEVEIRAG Fne
Nucl eot i dectporatad inKpta mt@rmgeegttcal—mpmmm imathvemmcaweer mBreepd;u\sahts
northern bl ots were purchased froma comercial supplier ("Miltiple Tissue
Northern Bl ofs, Contech Laboratories) USA; Catal ogue Nos. 7760-1 and
7769-1 ) and were hybridi zed according to the manufacturer's instructions
usi ng the neubl astin 32P~| abel ed probe prepared above. For hybridi zati on,
ExpressHyb Sol ution (O ontech Labbratories, USA) was used, and a
concentration of approximately 3 ngfm of the lab 'fled probe was enpl oyed.
The ExpressHyb solution was heated to 68C and then s irred to dissolve any
precipitate. Each northern blot nenbrane (10x10 cnm) was pry-hybridized in
at Ieast 5 nt of ExpressFWb Solutlon at 68C for 30 nlnutes |n a FWb ~id

-, = b _..:__‘...,



The results of the northern blot hybridization ex~ erinments are presented
in FIG 1. F1G 1A (left) and FiG 18 (right) jare northern b~ots of pol yA+
RNA whi ch were probed with 32P-1abel | ed neubl astin cDNA aszd;eggniéﬂ@d in
Exanpl e 3. The markers represent pobynucl eotides of 1.35 kil obase pairs
("kb")",, 2.4 kb, 4.4 kb) 7.5 kb, and 9.5 kb in size. The nenbrane of Fig.
1A was prepared with extracted fromvarious adult hyman tissyes: From
Lhe o5 PRI FRoTs ARG AIBEGE. RYB G PRRRTAR NP PR B PRaIRE oY
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anti - senlbgégr o%%élal'Exnhfragéssédb%ﬁ:éﬁélmug%%lPrs an, atlél tghsr%?tgﬁ_laggd%ﬁggn‘gﬁg%él Ti me
pr egnant Vaginak (B&F@‘l’ﬁl‘fq}’er dafracempbial hointacraREhe nintRsPinaki | |IRtEAvEpTricEial cal
di sl ocat intracisterrgehStteddapsalar, datyapliindnary, tidghsmuchséll yoda inhadatioanoved by

di sl oca _ pop sEuck: | ! .
of 0.1 RAOBhSQ”ﬁ%%"‘?ﬁ%ﬁ? f%?”iﬁsg}"*ééﬁ%ﬁ? SppSERE S Yan AT Rdatch Rl 1 O
24-30" hoUBSSTIDRtJOF REATPIEN Y U PAATS e 7 BEAT4h P, LIS a0 PEL S2heeaTss e
was preptegofated berin bpirefprényce. NABMiNistcatiohany seusy periaics ijedtions odfla 30%

! h : R Tech, ~7
Finetok DN dfofR BRASRIAY dy ) b MIUETRER Lohfnubus BIRAMARnoRS I 2,
Nm 2 2inyapertgneal agsinigialion {amea dasendeir highissedemahf naR Yoba®)e?d ont o
Poﬂ ti yeinyeméia(reggsdawiaemdabl'ediaﬁ;iadﬂeartabaiifi&lsa&gbbr ar Bscdltiy oPTr)mpl;aﬁfeel fixed
ol  owi n Sa as d.0r e [(BVA) t. hrain
wi t hout 0 S : USAN
~nt i sensandepimratisiare Risécriveal for(dxampid, e U. 8. Patents| 51654,007,i 080,04 "andwas
made as g?léé%\g?.em%g&ibg@éd Hérg@:bé%l Oﬁ%rglf,cet.he nouse neubl astin cDNA

sequence D NO 15] were su Into the BlueScript  vector
(St rat agene) . INRAsiGuar AEmEstiatian of @ pewblasiip 39spwing 1o s inverion ek deecor)
restrict achievsidaingamesétabEhieliteyfhediNAinchudggent was in vifro transcribed

R L o
Hybri di zati on: 4% ggé)éci%@&éﬁﬁé%@i 44 6PR 41984, moﬁm%gteﬂme&e)'@ A,

treated for 5 nmefemres)with 10 nglm of protei pase K, dehydrated
sequentialiy ¢ 9 naly ok ' ' i nd then
al l owed to ai qp?rgicgc@rgggs@ l/ezrg.sél%%hglgl]’fl?gltﬁ%(g% %Féig%msz‘{e'gggggﬁhﬁﬁggg)%%O% of a
50% dext ran sul3Fard %Jt e5in incosparated Avdefesene®)ut i on, 250Ngl i yeast

t RNA, 0. 3M Na€) cortioudsTreiepsei@olynperdnplabteMsEBTE g., 18absINdRmite] Statds patentosy! )
containing 1 Ngj 883 66, idridiitdddersih b§deRiQi@) Was heated to 80C for 2

m nut es and a(gﬁl ied onto Eag.e sections ‘[%g seCti ons V\g? %g n %gggrg W th
parafi | m and ChOABREREARRUIARR (3R, 1%, YaiteR) Shales palen 8 §1t 8814 ons
were washed at 49h8% rantyen@Bs, T3 #HECpoublighedn Py Feértoapplivatiens aWO55C f or
30 m nutes, an WAKH 5A5TNASE i {gTo NN fcfshomt h 20Ngl m - of
RNaseA far 30 %zﬁjﬁgﬁ: S atgg/\’??é? | ﬁﬂﬁéﬁgtﬁ%ﬁ'nwﬁg Dl C?—é?'agjﬁlgéeg probe,
sections wer dehiE X IRRNCAPEHatEHA Rl HrETS dP (b7 %Iﬁg@'c%ﬂtay'ﬂe Btep o
Tween- 20 and 1Quateres 608346510 anst5edl18)62t, emeh tinchl'rporéted Herdip iy refecericeln

I ncubat ed oveg iRjebtitin, 8l ditheM t Ns@bciadBlsig! | UlihtdveRbusly,  intra-arterially,

al kal i ne- phosphattéagﬁe-c%lﬁ?ll ed anti-Dl Gbant i boq%l/\o( Boehrl%ger Mannhei ny. The
fol | owi ng day, "SLTAUSGHEAT R RAUNSYisUEAPIP §lif: @%ohour washes in PBS
containing 0.1 % Tween-20, and then given two ten-mnute washes in NTMM
buffer (100 mM NaCl, 100 nM Tris-HC (pH9.5), 50 mM Mgd z, 0.1 Tween- 20).
The sections were then incubated in ! BM purple substrate containing

0.5ngl M of |evam sole for 48 hours. The col our rea~tion was stopped by
washing in PBS. The sections were air dried and covered with cover-slip
with DPX (KEBO- | ab, Sweden). The results of the in situ hybridization
reactions are presented in Table 1. 2 7 JAN 2QJ3 -39 Table 1: Expression
of neublastin in Mce Structure E13.5 E18.5 R1L P7 ! Adult Forebrain ++




Ventral Mdbrain Dorsal Root ganglia ++ Spinal chord + Retina O factory

bulb Tooth pulp Trigem nal ganglia Striatum GOrteX

++++++++++++++++++++H+H+H+H+H+H+H+H+HHH+H+H+H+ |+ Dent ate gyr os ++ ~ é @hown i n

Table 1, at enbryonic day 1 "~. 5 ('5E13.5"), neublastin was efgﬁ ABd in the

spi nal chord and in the hindbraina and weakly . in the forebrain. Neublastin

expression was also detected in the devefc~ quléﬁg& retina and in the sensory
9

gangl i a (dor@Pa MKt iAneRRSUS AU IRily, @rypProloRgRds releasene

nervous systerfbrmuluwk signal was found in the kidney, the lung and the

intestine.
AL enbr ”ﬁn. c %@Béd'ﬁ%ﬁ gf iy osh %’1 SSpEUTERNE IO dhebllP Rl MR UES
in the Qerete éﬂ by i e Brain Wntr'ﬁléﬁb E?éfi |F’r?lr Y@§8Fh9n"\f\'iéﬁ‘e&pkﬁp"l‘f@t fcted in
the ret other stitebles CNSAbeationamdst frefecatsly intrathetaliyldi ti on, expression was seen
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Control reactions consisted of (1) pre- treating the sections with RNase A
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hybridi zing the sections with hybrigization buf fer al one. Thé 2808 of
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the invention, or by virus vectors encoding such proteifns, peptides or derivatives of the

invention, or by host cells expressing such proteins,! peptides or derivatives. These

cells, vectors and compositions may be administered to treatment target areas to

affect a disease process responsive to the neublastin Ipolypeptides.

Suitable expression vectors may be derivedﬁ from lentiviruses, retroviruses,
adenoviruses, herpes or vaccinia viruses, or from various bacterially produced
plasmids may be used for in vivo delivery of nudf:leotide sequences to a whole
organism or a target organ, tissue or cell population.] Other methods include, but are
not limited to, liposome transfection, electroporation, ftransfection with carrier peptides
containing nuclear or other localising signals, and|gene delivery via slow-release
systems. In still another aspect of the invention, "éntisense" nucleotide sequences
complementary to the neublastin gene or portions thereof may be used to inhibit or
enhance neublastin expression. |

In yet another aspect the invention refates to q method of treating or alleviating
a disorder or disease of a living animal body, includjng a human, which disorder or
disease is responsive to the activity of neurotrophic agjents.

The disorder or disease may in particular be damages of the nervous system
caused by trauma, surgery, ischaemia, infection, | metabolic diseases, nutritional
deficiency, malignancy or toxic agents, and genetic or} idiopathic processes.

The damage may in particular have occurreb to sensory neurons or retinal
ganglion cells, including neurons in the dorsal root g#nglion or in any of the following
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autonomic system neurons. In another preferredl embodiment, we coniemplate
treatment of motor neuron diseases such as amyotrophic lateral sclerosis (“ALS" and
spinal muscular atrophy. in yet another preferred emﬂodiment ‘we contemplate use of
the neublastin molecules of this invention to enhance nerve recovery following
traumatic injury. in one embodiment we contemplate pse of a nerve guidance channel
with a matrix containing neublastin polypeptides. Subh nerve guidance channeis are
disclosed, e.g., United States patent No. 5,834,029, in!c:orporated herein by reference.

In a preferred embodiment, the polypeptides ahd nucleic acids of this invention
(and pharmaceutical compositions containing same) are used in the treatment of
peripheral neuropathies. Among the peripheral neuropathies contemplated for
treatment with the molecules of this invention are traLma-induced neuropathies, e.g.,
those caused by physical injury or disease state,
physical damage to the spinal cord, stroke asso#iated with brain damage, and

neurological disorders related to neurodegeneration. !
We also contemplate treatment of chemother{apy—induced neuropathies (such
as those caused by delivery of chemotherapeutic agehts, e.g., taxol or cisplatin); toxin-
induced neuropathies, drug-induced neuropathies, vitamin-deficiency-induced
neuropathies; idiopathic neuropathies; and diabetic |1'1europathies. See, e.g., United
States patents 5,496,804 and 5,916,555, each herein Eincorporated by reference.
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A neublastin nucleic acid can be used to detgrmine whether an individual is
predisposed to developing a neurological disorder I}esulting from a defect in the
neublastin gene, e.g., an defect in a neublastin allelé, which has been acquired by,
e.g., genetic inheritence, by abnormal embryonic de\f(elopment, or by acquired DNA
damage. The analysis can be by, e.g., detecting a d:eletion(s) or a point-mutation(s)
within the neublastin gene, or by detecting the inheritance of such predisposition of
such genetic defects with specific restriction fragmentllength polymorphisms (RFLPs),
by detecting the presence or absence of a normal nlpublastin gene by hybridizing a
nucleic acid sample from the patient with a nucleiqI acid probe(s) specific for the
neublastin gene, and determining the ability of the p}obe to hybridize to the nucleic

acid.

in particular, a neublastin nucleic acid can be[used as a hybridization probe.
Such hybridization assays may be used to detect, prognose, diagnose, or monitor the
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Example 1: Methods for Isolating Neublastin Nuclgic Acids

Method 1: Rapid-Screening of Human Foetal Brain LDNA for the neublastin Gene

A 290 bp fragment was identified in two high &hroughput genomic sequences
(HGTS) submitted to GenBank (Accession No. AC¢05038 and AC005051) by its
homology to human persephin. From the nucleic iacid sequence of the 290 bp
fragment, two neublastin specific primers were synthesiised. The neublastin top strand
primer (“NBNint.sence”) had the sequence 5'-CCT GGC CAG CCT ACT GGG-3' [SEQ

ID NO: 17]. The neublastin bottom strand primeri (“NBNint.antisence”) had the
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st S B S U R
pJC069. %Y n ﬁe’“@%‘ét?ﬁ'daﬂ'tp@ at'ﬁ"p%)f tﬂ'%ﬁ Not M o dha talvgesolystoe 3\? pl asmid
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pJC070. SCri e neublastin 14 is
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| i nes expressing Ne~blastin. 200 ug of pJCO070.14 was |inearized by
digestion with the restriction endonucl ease Mu-1. The DNA was extracted
wi th phenol: chloroformisoanyl aacohol {25:24:1 ) and et hanol

preci pitated. The |inearized DNA was resuspended in 20mM Hep~s pH7. 05,
137mM NaCl ) 5nM KCI, 0. 7nM Na2HP04, 6niM dextriose (HEBS) and introduced into
4E7 CHO dukx B 1 (dftfr-) cells (p23) by electroporation (280V and 980
p.F). Follow ng electroporation, the cells were returned to culture in a+
Modi fied Eagle is Medium (MVEM suppl emented with 10% foetal bovine serum
(FBS) for two days. The cells were then trypsinized and replated in 100mm
d| shes {100 000 ceI I sI pI at e) | n a- NEM (I acki ng r| bo- and
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- 48 2 '~ JAN 2003 receptors, GFRal, GFRa2, and GFRa3. Sol uble forns of
RET and the co-receptors were generated as fusion proteins. A fusion
protein between the extracellular domain of rat RET and pl 2&dANI 2008 kal i ne
phosphat ase (RET-~1'P) and a fusi on,pr otein between the extracel |l ufar
domain of rat GFRal (discloseqgl in aubl i shed application WO 9744356;
Novenber 27, 1997, herein incorporated by reference) and the Fc domai n of

human | (RienteeiGRreboratgliena USA)e @nd dBc unike dof( Sani BMIAa pelymarase o6 NAUI Acad
Sci USAAamea@,&aaﬁ)o‘g@s asgerate a fusion protein between the
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stabl e ﬁ% 64 &%ﬁﬂ%‘?'ﬂg the fusion protein, which was purified on a

Protein A Se@hbmus%cﬁ%hﬁnmf ¢fi the giyce! atmkm@mgresncwtdars@bﬂﬂatamr waq
summar Yy ginitkd o0 daNEurd lsr%trmmc Ubfe Qﬁlnar'i@%%leoﬁh@défﬂﬁknﬁntfohéd @afigeept or

o d
the. pl alBres e AREE A M Porarate Song Plath aoRaiso LS it ¢ L. Apdafod = "

chem | uppimd satheniallimsThalB mates wel@thenenqubatndmemght &. rﬂro,mdhesee 1
ELI SA phpi&s obldishies’ %F@Ficﬁgd it aV§Eve gecwéueﬂr:w ﬁl&elé&ﬁ%rngogtz AW bpody
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A B e e RIC T L
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per f or rreéreéﬁrr@veaemuréaa Ofed nBicRBFPERGHRBIN Wit therbhialed 0o,

tenperature en sh i W ce

wi th 20RRIP AR thippalye coREY AslRnins be JAZRR "t hen
repl acecﬁagmentwasaubaeqsemwwﬁmﬁea) in CSPD bu~fer containing 1 ngln
Sapphire chepgi |l um nesce ce enh nd incubated for 30" at room
Conper atur 0. SSHENHT D ARSUG o SRR b Ao DU B e STy HEVeRBA & och

| um nomdlelengthreliNde of 861 b [SEQ pB NOEsd]t T heveDNAceddd mtaqdemmmbablastumbl astin

producegs”aceﬁdﬂg cabd onlrét&?le@ eq Qﬁéh%wast &H’é‘é‘ eﬁgpm Bye®’ GFRa3

to the 3@59 domaj n ondrt ned

medi um fEBIRRICE re%reaﬁegrrﬁd E e @'%Yﬁmt gn YaReng

conpl ex wess ayn ovhthe ABianﬁRaB(HEJApnlmchlowameé J®4&s i ncl uded, but no sr gnal
when the rGFRc~1-1g fusion protein was included, indicating that neubl astin

bi nds t mdthba2: brsmﬁgtnehbraeﬁﬁacbuﬁmo'inmﬂswmcl early di stingui shes

neubl astin f 2 T JAN
2083 - 4|9 bﬁﬁW"f‘S’ M@D%m%’gﬁgu{%éﬁd@ b%rsﬁrl’r c@)lﬁ&: CPBU'} ecept or
fusi on [egmenh canthenperderaied; o EAGH (Rapid fAmpificationy of oRINA e0Br) ard the i ne or
st r ai ghthelBEBlHBYRINIADHMERS NBNinDsciRe bAd cwanrnr bﬁﬁs%nh@ed@edﬁbéésamd evel s

of n~ubl stan repared usin
et PRI il REebEipddtd of sisr el bitherss HirSiitie BalHg the'T 1,
concent r'\gif?@ﬁg oDdA@mehfmaﬂ%klémlow taboratarigpsUBAr €at: an&q)%G) at ed usr ng
thi s standar Wil Wrimdrh@raiavMafathereReaed dDNA | (Gorfteh qelbbrdtomes Bsa, shown

n Fi a e e S t1on
!thatl ?ﬁe %‘r’ ng éf ?2@9%} C%etﬁee"%ggd%F &ﬁ’g@dﬂia@"ﬂgggtg rrlﬁu"PJi?S% grl) é grrrﬁd: ng
af fini t)USBé-ﬂ wedmefse fBl asémplifigationcrrgledet Be seuplestn stoar strand yprimphrxi mat e.

i n or deATGGAACTTIEGATTIGES’ 1[$EQ“I@JJNCBS’(9]”("NBNQM% Y ahiea @elbiestd | i nes,

the pro wa fr, % protern
and ana}b(8 8'3 itr%%tgﬁrnrﬁ%ﬁ otsgmb?ﬁ- gﬂgﬁgégﬁ 31Pa g‘!ad aé’)@ nst
neubl asl(x‘fﬁﬁlﬁ%ﬁnmce Dn coRpingd aithe iee Edgsier b"dfﬁ@f Mbl'@@@d&d W ract ed
Wi th mGRRRSthbe-RddaCIBNAL CABRIBMAGFE thE atand ANa3hdsy alBSbedirt asdted't p
Sephar ose beads using the conditions suggested by the manufactur er)
Pharma~ia Inc. 100 p,L of nmGFRa3-1gSepharose was added to 1.0 nL sanpl es of
conditioned nediumfroma negative control CHO cell line or fromthe

neubl astin producing CHO cell |ine #16. The suspensi ons were incubated for
two hours on a ror~king platform Each suspension was centrifuged and the
supernatant renoved followejd with three 1.0 nL washes with 10 mM HEPES,
100 MM NaCl, pH 7.5. Each resin wps resuspend'ed in 100 ~L of 2X reducing
sanpl e buffer and heated to 100C for 5 mnutes. 20 p.L of the sanple buffer
super nat ant and 10 uL of a rml ecul ar wei ght standard (FNC) wer e appI i ed to
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mlk in TBS). The nenbranes were washed with ftthree 10 m nute washes in
TBSTween and i ncubated in a 1:5000 dilution of goad anti-rabbit |1gG HRP
conjugate {Biorad) for 30 mnutes. The menbr anes wer e washedg MNI‘QU??hree 10
m nute washes of TBS-Tween and devekeped with ECL substrate (Am-rshan). As
shown in Figure 12, specific bands were detected in the proteins extracted
fromthe ' I in cell line wth both antibodies (|anes 2
and 4j, Gﬁgﬁ%ﬁé@éﬁﬁ%ﬁemg @95 @fB&/edAly\t‘\'nBﬁ% aéﬁ'ﬂ‘?ﬁ‘(ﬁ gﬂﬁﬁ‘?oﬁté"as from
t he negaprimer, S6GAGIGABLICATICAGCCBI¢SEQR IRMNO333] riay aisol becudend. hikewgbe, of t he
| over s pgdrRstiveboRBRHt RS ARSI hay bike JERlddee domai n of
neubl astiﬁn,r gzanerat ed Bﬁﬁnﬁgg\%ﬁe of the pr)‘jr odomaYn. Thi s cl eavage coul d
occur after any one of the three Arg-~ (e.g., -RXXR L-) residues of the
prepro neublastin protein to generate either the 140 AA 116 AA or 113 AA
forns, aWethad 3:Eloninginamrastin NONA from HamapBmir) respectively. The

predi cted nol ecul ar i ghts of. the npon-nodified !Ei .e., . lackingl

post - t r ans| atMERE" ME i?,fa?lP‘i‘)‘H%)“eHBl?ﬁT“&é‘g% SoPY SSFRSNINGS Nﬁﬁgzﬁs’”}tﬁq | D
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anal ysis w e nﬁ% ed_ to confirmthe sthuctlur of {E)glgﬁ a&em es as well as
the ot hekahREaioNes pedt iR Ki3892b) pry Agt1dcbymane i wrgynt  (Cloptech

neubl ast Labarateses 1S4 CatdNei Hb3002BRa3- 1 g captured on an ELISA plate. To
generate a fusion .protein between the extracellular domain of human GFRa3
(disclosed in published application W97144356; Novenber 27, 1997, herein

i ncor porMey'CP'%g' %@Pﬁgﬁ@?f“%ﬂf VMiouspe %@{ﬁW%fmﬁﬂﬁﬂ‘ﬁulb&ﬂ"‘(‘ﬁ%aS- lg), a
DNA fragment Amapidi sageening precaddes Ior3thé néubtattimngéieRa@swasrformgat mdtheo a

f ragnment i [l h L f ; Igm@ [t

exp?essi EO(HB\Qe t'gllraﬂ%—f% %@r@g%eg l%g,”?grgkglﬁ&l p%ﬁﬁ" rocqﬁan'?lébxb Sci
USA 100708Y aa8s, Wasdoadrd with Arpreiimate cg‘&%F’Bg)e$ RS Wallo oA Sewelh Fuls

transi enplaje wepruitisextiwith 2.9CokEgs/icerah-sRmkr contaibing 51 oldads et vesllt  Andeegen
~BNA) ¢ [ ; i Rﬁ?{ 1 £ Qi col um
l(.ISi ng) st fdi}ﬁ grdqar%ﬂtal nﬂéc?éﬁg%%@@g%@%g?gsaésgsm R‘Zﬁ%dtemg@t@ogt écﬁ'eoé/‘]:er ni ght

at 4 C winteregidas- BeY5asiidvan f gG (Fcy fragnent specific: Jackson

| munul ogics) iat a concentration of 25nglm in PBS (300m Iwell). The wells

were bl ocked te ingt chpause dettie WDNA mastet piste wak e8%ened byBS.

cr
After 3 \BGWS?@RMQin?@Fe(éEé&ﬁé pRinfepd ol a8 Re HR) mod&d AButi&EtiesDg, (Thamgl m
in PBS c r“tal nlt&]’ﬁ 0. A)BS%V s.added to each well. The plate was

| ncubat ePIPAING W Pmerg T rﬁﬁ%’s

re and shaken gently (200 strokesl m n)
to maxi mise t{d bewklasty. CTruinoar! (NBNisksenchkn SBRGCACERE WREHAGGAGS N 3
times wdE®@BID. REONDR1pf sendid) oRQEhIARA aCLad MpAniee I NBREntEMatERe): CHO

cell 1ing, : r i HO,cell |i.ne #25 s _added ~o
each of '(\%gqf sﬁ%gem.@éAéniJgggw f c?_g?ﬁ] aEYr%%’ﬁq tt%?&?e@q 88 S and
shaken géepedific priperssa 28R positive PER piotiiet weg identiied. wdbReZEQ bp ouciict h

PBST. 25abili pobseuaid tiesfonbwisiglsagiénce [SED MONOUA4ler was  ~2 ? JAN 2003 - 51
added to the first well and the plate was shaken rapidly for 5 mn to elute
the bound pr o¥'$GECACTBLC ECCOREBATATCATAEGITNGEECHAEE TECABEGG rred to the

emondand (o UCTRCISEYEABAC GENERGbE AT AATE TG aRa U L e
sanpl ed were %@?Aﬁ%céﬁﬁ{ﬁﬁggcﬁ&%ﬁ?@@%%%@ﬁé&f;ﬁr&g 10- 20%

pol yacryl ani deGHdCAGELAGESCIGCTBOCGHLTLHACICAUTATRABGEORCTRT e
transferred tQCTTEATSEACE PERACHBCABOPLEMEARSCETREmECERE.gr obed in 5%

non fat dry mlk, PBST and washed in PEST. Neublastin was detected by
el ect r ochenoi 86-welh CR meactivht ewerecthehi marfonmed | ip athg clobioveing amb hierd iTaisty( R30

and R31 i ' i i g d ' by
reacti on}]\?\P %{gﬂ%ﬁ@@r‘i@ ég%%te ré@gr%ﬁ @S\E@ H ?@ﬁﬁgﬁﬂﬁtﬁgﬂﬁg'@% g?%i?ggﬁn%ﬁg shown
in Fi gur §ofsthesgopes cqwel AT iscmaster pisis 8 \h&%d o Adetab yolume; 925l r act ed
pr ot ei ns whichmalsh ecantaibédis 0 2n mM asfueadig of GhO twoebforérmeamtidnedngeri-spebifie | ower
two bands are very simlar to the bands observed in Fi~ure 12; again, the

| ower band probably represents the mature domain of neubl astin ;generated
after cleavage of the pro- domain. Subsequent analysis (data not shown) of
the Ibands in Figure 13 shows that deglycosylation with PGNase F of the
approximately 18 kD band reduces that band to'a size equivalent to the

| ower - nost band in the gel o' ,f Figure 13. This suggests that neublastin
may be produced as a glycosylated protein |in.manmalian cells. Expression
of Neublastin in E. coli In order to express the neublastin gene in E. oli,
syngenes were constructed with |ower GC content and referred E cofi
codons. ~h-a syngene is being cloned into P two vectors, pET19b and pMIB164,
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- 52 .~ 7 JAN 20D3 Nucl eoti de sequence encodi !ng hi s-tagged neubl as~in in
Fi gure 15 ATCII;CCATCATCATCATCATCATCATCATCATCA{~TCGAGCGGCCATATCGACG
ACGACGACAAGGCT GGAGGACCGGGAT CTGGT GC~TCGT GCAGCAGGAGCACGT 27 JAN 2003
GGCTGTCGTCTGCGT TCTCAACTAGT GCCGGT G GCACTCGGACTGGGACAC
CGTTCCGACGAACTAGTACGTITTTCGTTTT |GTT(§~AGGATCTTGTCGTCGTGCAC
GTTCTCCGCATGATCTATCTCTAGCATCTCTACT ACS GAGCCGGAGCACTAAGACC )
GOCGCCGRUIMEST AGKECT AT Grimpaicctvaiitint setmgiGaent AoTaubiastingak2as  primer
GCAGT AT(NBNbAARNSARCE YN BEaniaATl BERGHFe RGN EABINSCES Blotechnologles
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ceilslcnm2 1n 48 well plates Nunc AT activity nmeasurenents. Cells
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f act or s PGR-mesligted amplification %p@lﬁtlnerél ¢ nelirtbe  glyeeiolr stockwafsometthe f or 5
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and st ai e | ase. b histo |s for
ChAT oot o3k PLIAB SR 8P dortsddERA bSO X B AH PR eRer ° ' O o
Triton XBufter \énGdYaﬁﬁéﬁl%i@'@PWCﬂ‘PQJQ%nUHbv@hZImMndNTQS|(6§13Eﬁftﬁm -Poaumagit i vity
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fromno n I
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appr oxi rageendingAo th@cmmnwea@nheglap@seémthg rwteareﬂ@te@pfe@amy GDNF- LI SA on
condi ti oned mRdiindividual29§’ Rhwré’él%ns vste Behl Atdiwddf orom E%Eagﬂbbé efhe

respecti L cub rn and the
supernatc\zéﬁttaﬁai {h'cl}‘iinii %‘rdg sa[p?sé@% Vf’eIF‘%?t%h 'H%J\Bh' %@Céﬂﬁa{ atants
wer e di [bptfeagment1: 50 in SFM vvhen a~ded to the cells. Separate wells were
treated with H BS control supernatant (1:50) +I purified reconbinant rat

GDNF (from 0Cetony RORNgDme inl oflthe mmlmakffrdeprsummam vaglewadhowm i n
Fig. 4. 1:400 #La5E bldth U faUnQnr?xl Bha HeemPbf #e o erﬂélt\}mnéétdu oﬁecret ed

dilifes-

f I H gS Ubi 1

dopar nétegs & e'i/@l#%'\égpn S SROBMHALB.P R GHAARING. LRI el mhRgoni o)
choi i nemgpubatecbatl Crwemhtmﬁcmotaieﬁserwlomem nensd:lated aredfransferssddiesr i bed
infra i 'DGE%éHWC‘R '\’_plaite oonal Aol I\ﬁrbf' ééél'rsbf ooifoFéh?erﬂﬁﬁéd rfepRONSe;

f DI V5
cur e AR, R b Iperdet e ottt B

mesencefhahmM ANTes (Ameahﬁm-mdﬁxabxa()so ndn 1IBC- N[éDl‘QBldhtéctnlgaibdrato@\lFUSA)B ngl m ;
GDNF 1 NG e I ation
of ChAT%gil {qeluftélgd%?ghr) rreasursesllggLI r}%i\[\ébb?dnglsc%ﬁ?ﬁ‘}g %esqjcqﬁ)"t‘l?@?im ch
were ini P labl'i shed” : from E14 ventral rresencephal i. Diluted

condi ti oned ﬁ’@(ﬂi therrhocyaiing wasaperrfmmﬁdaanqordnpg tftheicogditioBS geduiribedBhER cel | s
(neubl a Eéé‘)‘rr%%t eQér@QMﬁQ'n%f)f‘J 85@9@%%&&@0 LreéZt}one%&éré awsrysedidded as
i ndi cat %c? % o[q 2 ubl asL tB % GDNF L-17
1: 50] . /gl pIetioPhteriE it % POFTORR SeheomiaRibGre \dlw R H@&P@ﬂ\gﬁ ase

i mmunor eactive cells per well [No. TH+ cells/well] at DIV7 in serum free
cultures which were initially established fromE14 rat ventral

mesencephafi. Diluted conditioned nmediumfromeither non-transfected H BS
cells (H 85) or neubl as~i n-produci ng H BSpUbi 1zNBN22 cel | s (neubl astin) or
reconbi nant GDNF, in various concentrations, were added as indicated in the
figure [i.e., H 85 1:10; H B5 1:40; GoNF 0.1 nglm; GDNF 10 nglnl; GDNF 100
ngl m ; and neubl astin 1:40]. Conditioned medi um from neubl astin
transfiected H BS cells diluted 1:40 significantly increases the nunber of
TH | munor e~ ct| ve. ceI S pr. weII corrpared to control (untransfect ed) Hi B5

e oA N o
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culture, the cholinergic neurons (see) e.g., Fig. 4A). 2 7 JAN 20i 13 - 54
Exanpl e 7: Effect of Neublastin on the surviYal of slice Cm@“{:riﬁ %f pig In
this experiment the effect of co-dulturing nelbl astin-produ d i %Ubi 1
ZNBN22 cells with slice cultures qQfagentf al mesencephali from porcine
enbryos. Preparation of Cultures: Ventral nesencephali ;(VM were isolated
from porcjne enbryos, (E28; n=12) under, sterile _conditians, ch ejdinto
400" b rCOIoTE 5% GBS B e, FESRENPEP! G 220158 30BN o HI4IE BB WSS BOO)
with gl peesered Grofn thijs dokitivd loeldny's sTike sldneesasvsequended ubhye dutoynated DNA er f ace
culture ansh hginaldi Red (e | iNd , P. A
Buchs, I_S)gak/m | egr 9?{&]19 tﬂlguéf%[s)gfl?%‘tl et%’gg)éc%%?;% ! I\,g,i@f\g%?kvgz'gﬂﬁ?@ slices
were pl ROVHASE enl NS SPAYRNASBRISHWETe [N 1OnpiiieeABh Prispr B7Z §°E Applied
sl i ces/ raiodystamss)c Of he spsuitiignseduencaef\iMs  glboe eelvamded anRdidersgth rcDNAveF |

| at es t ht .UfB1C O A N ioBGH A & G e : Dt |
(F:)ont ai n<(32§§§ b;ﬁlsr%% |E)m§%012], ﬂhé‘ “anmg #mg&s% rﬁ r' % Elagﬁ.‘l% ‘g}%)zgl:]eanced
sal t solPiRqigiRd @INC GCiERgaHer Egg\ﬁ%r‘ﬁ QYV;)Q PSNQ}bq e CPEESK T g Apuse
concent rpaé-poinedbiasiinpdiypébtidasy 0, 7000 transfected H 85pUbi 1zNBN22

(neubl astin) or 700 non-transfected H B5 cells (control) were seeded on
each tissue slice. The co~cultures were first grown in an incubator at 33C

for 48 IExahiplélll ClbRihgidTGdridifc eubRastinortal i sed with a tenperature
sensitive on 0 I - e C in i n t. t 37C
SensLUve o ASURSeLa Rl fishis EiHnel Sl AFAGOAR AR IAGHERIR MG 37O
Ant i mi t dumen BAG denssbiith ertgesvsy GenBank @dith the Apspssiondios. AEOBEA3thard on of
Doaani nen@p050Bl) Grhidh 1Y rd@iofdtbi2 homalogyt twgg&mmuléw qo "B HEh

A
col | ect I for 1N j LC Wi r e c
detecti gs%q?%%n%l %’eif"%hlrg éﬂ@?c%@saﬁze\g ﬁ‘%e% p%(ﬁ?tgé %%Eu%i%]gé b%d 60
141- 49) .abpve 4o dlepigpcaidisiong! aimersmmith dhe sosk REfiPEING\a npgietgageic Bncedieg
cul t ur esaddtiofal hetdsladtin :ﬂ%éﬂ@@@:‘uerdﬁﬂgdeﬁwéeddﬁSbh@é@ﬁa:oreAStar,f Ri.)f oTw®0 min.,

S?Ety?éﬁteo%?’raid?f%"feﬁ{}g’%&3?%@?‘0%39%1&%%@'3 fin, 4BHE By, U5 ECE, HREIY o5 cope
sl i des. ;9epRBiGRNAe STheftwodgirs ohBrimers arenflustiatedibelaw.f or t yrosi ne hydroxyl ase
(TH). Briefl wrirdes®eiriNgs were washed in 0.05Mtris-buffered saline (TBS, pH

7.4) containigh % h~ - ] ) a | 10%
fettle bovi ne5 gg% u@%é&@%f@ﬁﬁ@ﬁ%@ﬁﬁﬂ C?%g ?%ﬁggotfﬁgﬁwg tissue
was therf3lncubated for 24 hours at 4C inrith nonoclonal nouse anti-TH

anti body (BoghCIATJEACMBOANEEHIGOA by @ECLTOAOCAY 3T Rantiehbe)l8SEGRD. NOE t er
rinsi ngi'ﬁl TBS with 1 % Triton X-100 for 3x15.mn., sections werje

i ncubated’for_ 60 min, with biotinylated anti-mouse 1gG anti body (Amersham
di luted 1:20&rmerP3ENG.©2h 10% FBS. The sections were then washed in TBS
with 1 % ~ T gagCRCHECECHJCCTHATETOAJCCOgAbgdATIA fIONsdifsel[SEQWDX RO:

strept avésﬂi n- per oxi dase (| ~ako) diluted 1:200'in TBS with 10% FBS. After
washing Tn TBS (3x15 min.), bound antibody was visualised b 2 7 JAN 2003
55t reat e CRG 006 T0898CECH0ERT ASTRIRACT GROQ 8 (amisense) TBEQUBHNG: ni ng
0.01 % H®2. Finally, the sections were dehydrated in al cohol, cleared in
xyl ene, and —shi [ kj t I o1 r BEL al ysis:
Quantificati g%y pﬁhr#ﬁg or eaNéf iEf\J)eé T#iﬁ @n?ﬁoﬁ&bﬁ‘&g@g’éﬁﬁ'@ﬁ@%ﬁ“aﬁn ght
field mRIeRRA@HYY of bypan ggnomioPNA purghasgd &M lontpchnl-aberatades, {Eaj. ?NOng Wi th

a wel |l @ss9et)ved cel lul ar structure and a distinct nucleus were counted.

The estinel! BERGRRABET IR (Pl ol RIRNEY Idng Y5 ée[,ééé&;%@w ey 37581 o1

using a x20 VE. \unbers-were ' corr or ‘doub ounti ng
accor di riyStes ABopbringasi Magnheifpnwith (uffeabdr chenhi@R 1eagtion Reidurg gwes 94
239- 47) , supplenmpritdrbwith & Hodimatryteetfexide {DMSO)rand €7.5ipmdlhef eBlchidNTRelnrans (6. 6

t 0.2.m o T, [ =Y ' ] i ng. r.oh
tracing tg&étv 8%1 I\%fu?gPﬁcﬁéﬂg?\){cgﬁ%%’ré%dﬁét@}?@%%@nﬁg%ﬂ%u?%?ﬁl {lg’yﬁ? t hese
exper i me?f% faF @ MindRs: followed By 35 twesstss cyslessatioq’s Tof 10,sesendseAnd §8°C he

ef f ect dbr meninlies respestheiye tTedrrhocyeling B/Spltbnn‘iléisww inelbagionrat tIBEC ffomEt i on
and survival of slice cultures of pig enbryonic dopam nergic ventral
mesencephal i ¢ neurons co-cultured with either H BSpUbil zNBN22 cells

(neubl astin) or HBS cells (control) as described infra. FIG 5A arid Fig.
5B: illustrate dopam ne released to the mediumat DI V12 [ Dopam ne
(prhollm) - day 12] and DI V21 [ Dopam ne (pnollm) - day 21 ],
respectively. FIG 5C is an illustration of the nunber of tyrosine

hydr oxyi ase i mmunoreactive cells per culture [THit cells per culture) at
DiVv21. ' At day 12 HPLC anal ysis reveal ed that medi um from Hi BS-neubl astin
cocul tures contai ned $4% nore dopam ne than médi um from H BS-C co-cul tures
(Fig. 5A). At day 21 the difference was 7$%(l|:i g. 5B), anc~ cell counts

- o N~ .= ~ A - o T



txamWa t3: Survival of uorsar Koot Ganglion q::el I~ 1in serumtree medi um
This exanpl e shows the neurotrophic activity j of a neubl astapJaRi ypgeptide
i h conparison with known neurotrophic factors. Pregnant fenale mce were
kKilled by cervical (dislocation. Thgsenbryos were processed for culture as
follows. Electroiytically sharpened tungsten heedles wire used to dissect
dorsal root, ganglia from.indi cated stages of 6 1 ce | I ar.d

Br eedi nd‘f"nﬁ@gnanﬁﬁrm K%W?bmaé Gange; a?‘geﬂneq rﬁ%’é’&éd W E“Eﬂ?‘ﬁuﬁgﬁﬁd at 37C
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Serum  dyhoedr £l ceild (Stratagése]. thé Redlifid SinBipld, R nBRRE RelfpiddReLt e to
give a single cell aus ensi q,n The cells V\ﬁ&e' |l ated on 24 vveleé{D &t_es
(Nunc), Wikt SEHANCRT o dURiihd TRPTRPISGUSEASR « KNREISNBTS FERRNACEy dHARGRE) and

| am ni n_$é_m}eng'hg1 pfcuduc_ﬂs hweréi bma{yBéd) byT!eEctrenanmsesr\eme :ancMEeﬂreas 37C in
a humi didjsflated 2¥eidNcer PAHBRNAM PRarhaERIBiBRdnTEdi um consi sting of Hams Fl4

e
| enented Wi th | . 35% | burin, =60 _ngl
o1 0gost er one FESHH (ROINEY BYct G, STBBeALpHIO! FLFTRT BenBie BRA,IAINS ogi uim

sei eni t esec8dd pay/ ofl ptimeiso(RyimeryPainiNee, 1, Gibavg), weneesequdniced, eveali@Oanygl m

strepto ' ST oy i:0R, E ni sed
by thei ?‘*E’?‘“Sﬁﬁ‘??}%rfg y‘g’ﬁ%"%ﬁ ri2eofRPed 08 opBR 46 AHlng Bk, TS 1l SRR

"The pe t age
neur onal SSSHPRGS, YRS i3 SCHRAMHE ThFe ensRAusNCes ﬁ‘i”EfefCaﬁ?'g‘?Q% CH®fled to
tf~e culneuraropbit fantops, iasrwallcasphiatnapping leeomédronrountiaiés ngihgigene-finding
assessed yarEplodams AR ey Bidbablo SHibefliEEs: the ﬁho ' :51 5N§5‘i%8&§%23i ts
of thes&oééﬁ@?}’ﬁﬁ%i@t%% %’Pﬁ@&nﬁ ?quad?( ,M”P%eévﬁf" MY 1 g1 2eBresent s
t he cont4%65) 8Buzodavsky efial, Mn@c&idmﬂdsad@éﬁsza 3554-62).es eliftes exompiatronent s i n
the presgnm8afds Wé%énf@nk@%ﬁfﬂ@@[ﬁﬂ@’%ﬁi}héﬁe%ﬁ thi ﬁ%}?d F[\!ifecﬁ%frgessd?ii)e

Neurturifﬂ]; 3 represents experinents in the presence stin of the
i nventi 0POVB12 represents data from experinents carried out on DRG cells
i sol at ed fr orhselidstrated in kI®y 71 the Esditing peelslestirsgere has tworerapeseparated

carried @qub 7nMiRroRe! Topetiiet! HeCokons HEVE B pieitéd dMind ScidRidquieneSseat s data
fpr7°%S?E@@-ﬁﬁ”@%@eﬁ&%&%ﬁg&ﬁé@tﬁﬁefﬁf&% SerkistcBR (SRR Pertaifeta |1 om
day 7 afdpen ieading;framme (ORPLBncaing 288 emintateidiresidues fREQNENNS: ¢hr Thed out
on DRG cRélistadth® dlofe ddntihétRYhel Soble chdihd Bequence of pro-neublastin. The
amino acid sequence encoded by the gene showed f\igh homology to three proteins,
persephin, neurturin, and GDNF. '

Example 3: Expression of Neublastin Nucleic Acids
Expression of neublastin RNA was detected m both nervous and non-nervous

tissue in rodents and in humans, and at various de&elopmental immature and aduilt
stages, using the techniques described below. !

Method of detecting Neublastin RNA expression iusing RT-PCR: Based on the
neublastin DNA sequence identified as SEQ ID NO: 1, the following primers were
synthesised: (1) a neublastin C2 primer 5-GGCCACCGCTCCGACGAG-3' [SEQ ID
NO: 21), and (2) a neublastin C2as primer 5'-GGCGC§I‘ CCACGGTTCTCCAG-3' [SEQ
ID NO: 22]. This primer set was used to RT-PCR amplify a DNA fragment from adult
and foetal human whole-brain mRNA. Among the IjNA fragments produced by this
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These results clearly show that the neurotro~hic factor of the invention
show activities conparable to, or even better than those of. the wel |
est abl i shed neurotrophic factors. 2 7 JAN 2 - 57 Exarrpl A%&U@rvo
ettects of neubtastmon noral a-opagge neurons In order to t t bility
of neubl astin (ne~bl asti n) to protect adult nigral dopam ne (DA) neurons
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and dissolved in 3Nl ice cold saline supplenented with 0.02% ascorbic acid)
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deposits. The injection rate] was 1 NI/mn, |eaving another 3 mn before
retracting the needle. '




Ti ssue Processing: At 21 days after the 6- O—DA injection the animals were
deepl y anaesthetised with chloral hydrate and transc~rdi al %OBSW used with
saline {pH 7.4; roomtenperature) for one m n foll owed by 293 ce col d
f or mal dehyde sol ution (4% par af or regyydehyde in 0.1 M phosphate buffer, pH
1'7.4). The brains were dissected and postfrxed in the sarre fixative for 3-4
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ani mal s. Exanpl e 10: Production of Antibodi es, To prepare anti bodi es agai nst

bl bbi d h h
B NN PR A CRTRT AR HypRdegtionin
ALRPPPGS'IWS\KEQDC (amno ac'ds 93-107 of SEQ ID NO 9) conjugated to carrier

protein at 3T“€Q‘Blldvﬁh§?rt¥éﬂn$que'£\@er@é¥a' fo'srrfe%éur%aﬁﬁ Qﬂﬁéédﬂ@n \We riRubBBti sed at
and. 11. The second

week O,

0 et oA A R o B iR SR S B i e ense T it | mout oo
were nanmed Ab-1 and Ab-2, according to the peptide. Western blot: 2 x 106
H B5 celgregg,ahluy,ﬁ.&gnsfect ~d with the CDNA for neubl astin

(H bSpuUbl TZN@N .ansf ct eq sg.cel I $ re i nﬁﬁ?v\gd ovelr ni ght
gpa. Iversa

in serum fr e RS
concent rgeekdnoén, §weﬂen)cwntaehdlechtbureerwcalh §bpaﬁﬁrf omeeramsl day 9 3éDar
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vi sual i sed usi ng enhanced chenol um ni scence Plus (ECL+) according to the
manuf acturer's instructions (Anershan). The results of these experinents
are shown in FIG 3 and Exanple 5. Using standard techni ques, we al so

rai sed rapbit polyclonal antibodi es against the follow ng peptides: - 60
Pepti de R27: GPGSRARAAGARGC Pepti de R28: LGHRSDELVRFRFC Pepti de R29:
CRRARSPHDLSL Peptide R30: LRPPPGSRPVSQPC ~ 7 JAN 2003




e
(amino aids 30-43 of SEQID NO: 9); (amino aids 57-70 of SEQ ID NO 9);
(am no aids 74-85 of SEQ ID NO 9); (am no al ¢ids 94-107 of SEQ ID NO 9);
and Peptide R31: STWRTVDRLSATAC (amino acids 123-136 of SEQel{Dy NP 208 - Only
peptides R30 and R31, relatively clgge to the!C-termnus, recognised the
denat ured protein under reducing conditions on a We~tem bI ot . ~ 7 (I AN
2003 - 61 CLAIMS I. An isolated nucleic acid: conprising a nucleotide
sel quenceBchLERR St 91 8 FrYastat andipawdRRuRied RgtaypesiiEincharesd iolnss shdes- 719
of SEQ INed¥atal Headsjbraine P ePT7) dvereéqedrfowowm%tthéwamaiIplﬁ&cdlmfdrﬁbel ly to

Z&?."EBEL%@@@B%“' f‘%“*@”?ﬁd | B RkL e aeried, ifcaintel ddindyill™ ™ "

Sequenc ARG NG L %ﬂw%'hamopn%r emRAAdING: i n' pol ypeptide conprising all o;
f the foll owmggmhabaodfaﬂewlam mbg}%mwen Aroastivenssl neublagiim BNAepriotlges at
positio " tce
Yv—i h SBE %ﬂgéé égu lzgtn Jbgdpr&bel'z:wggreésr?eda 5@“}’5 %ﬁ?&é&%egﬁﬁgcﬂégﬁfon 8 L

at posi tthermaese Ueléﬁlaﬁtﬁ‘sPlPNénsﬁquﬁnci [BEQpE: NG:otbl2werecsidR-cloped t'"t@rlhél L at
posi t i orgldeéScript ¥ectpoSttdtagendy. The aésuniRy plasidAlas Eutdhtopeinddr ONA Bsinf

Posi t1 orE *%s%“mh@*%%e I 08 W”fr?ime& Rps 1300 88 %’be% :
posi t i orviths T3 RNA ps@mqrasﬁ]a%thqﬁlspxm@@nt (iJF"BBN AsJ-%he"msSh(lﬁ aseerding ta at
pOSltlOrthQ&'aarﬁfédturBﬁSIrfstroalolﬁJ(Baéﬁhr@eaMahﬂﬁe‘v%OH 103, each when nunber ed in

Toti T and » HubpERMoR: hvodter cociohs 4Rre, e FerPBihinuld PR PER. heate TG
sequencefor &apipiies witht 1 ma/mhef peoteinasets. dehydrated Seﬁueﬂi"?ﬂbjéﬂ 30%’ and % hat

eonl pri sétRakol forC @hd 2anindrespattvere aft #er smmnb@myanwbheuzhm puffdrei c
aci d of @hdl Hhibniz8d FmERGEE" 168" AR 569 WextraR s%% & Soibfidd @ nfbfrd:
solution, 250ug/mi yeast tRNA, 0.3M NaCl, 20mM TFIF-HCI (pH8), 5SmM EDTA, 10mM
NaPOy, 1% sarcosyl) containing 1ug/m! of the DIG-labelled probe was heated to 80°C
for 2 minutes and applied onto the sections. The sections was then covered with
parafilm and incubated at 55°C for 16-18 hours. .

The next day the sections were washed at high stringency (2x SSC
containing 50% formamide) at 55°C for 30 minutes, and then washed in RNase buffer
and incubated with 20ug/ml of RNaseA for 30 minutefs at 37°C. In order to detect the
DiG-labelled probe, sections were pre-incubated in b:locking solution (PBS containing
0.1% Tween-20 and 10% heat-inactivated goat serurh) for 1 hour and then incubated
over night at 4°C with a 1:5000 dilution of alkaliné-phosphatase-coupled anti-DIG
antibody (Boehringer Mannheim). The following day, ¢ach section was given four, two-
hour washes in PBS containing 0.1% Tween-20, :and then given two ten-minute
washes in NTMT buffer (100 mM NaCl, 100 mM Tris-HC! (pH9.5), 50 mM MgCl,, 0.1%
Tween-20). The sections were then incubated in |BM-purple substrate containing
0.5mg/mi of levamisole for 48 hours. The colour rea{ctlon was stopped by washing in
PBS. The sections were air dried and covered wnth\ cover-slip with DPX (KEBO-lab,
Sweden).

The results of the in situ hybridization reactions are presented in Table 1.



4. The vector <.f claim3, wherein said vector is an expression vector. 2
7 JAN 2003 - 62 5. A stxain of cells transforned in vitro with the vectpr
of claims 3 or 4. 6. The strain of claimb5, wherein said cel2% JAN20§®I ect d
fromthe group consisting of mammahgan cells, fungal cells, yeast cells,

I nsect ells and bacterial cells. 7. 3 he strain of claim®6, wherein said
cells are Chinese hanster ovary cel|s, 8 The strain of claim®6, wherein

sai d cel | s d@leybrFxpuegsianel ngublastimin Mige central nervous system 9. A
nucl ei ¢ acid nol ecul e encodi ng a neubl astin pol ~peptide, the nucleic acid

mol ecul @ NGl NE SEUUEREE S Glaal ©F N T . 29 ~r 30. 10. I~
vect or cor&%@%ﬂu@@—mm}. R" vector of claim 10,
wher ei n saiFdretgginor i s an ¢+Cpressi o~a vector. 12. A strain of cells
t ransf or medsdniraMiiidbfaihhe vector of Mainms 10 or 11. 13. The strain of claim
12, wherei g) sai cgl | s .are bacterial cells. 14. An isolated neublastin
pol ypeptid QS%%?W pA%Bhef ol | ove~i ng: (a) seven conserved cysteine
resi dues atSpirdchordns 8, 35, 39, 72, 73,101, and 103 when nunbered in
accordance ggihhh SEQ I D NO.  2; () axpipo acid residues as follows: C at
position 8, kf{alt Bo?tion 10, V ~t position 17, L at position 20, G at
position Zp,l ary B' sition 22) Gtat p6§itio+rT 23, E at position 28, F at
posi ti on 3Zooft pulpposition 33, F+at pesition 34, C at position 35, G at
posi tion 3%ygbriial ggﬁél;ai on 39, G.at pgsitiaqn 72, C at position 73, k at
7 at po

osition P sftion 75, F at sition 83, D at position 85, S at
P triatum + DE ++ P
Cortex ++ ++ b +
Dentate gyrus ++ | +

-
'

As shown in Table 1, at embryonic day 1'3.5 ("E13.5"), neublastin was
expressed in the spinal chord and in the hindbrain;i and weakly in the forebrain.
Neublastin expression was also detected in the develqbping retina and in the sensory
ganglia (dorsal root ganglia and trigeminal ganglia (V)).i Outside the nervous system, a
weak signal was found in the kidney, the lung ancﬁ the intestine, indicating that
neublastin is also expressed in those tissues.

At embryonic day 18.5 ("E18.5"), neublastin was expressed most prominently in
the trigeminal ganglion (V). Neublastin expression wasi also detected in the retina, the
striatum, and the cortex. In addition, expression was séen in tooth anlage.

Again referring to Table 1, increased neublastin expression, from the E18.5
time-point to postnatal days 1 and 7, was seen in tHe cortex, the striatum and the
trigeminal gangiion (V). Neublastin expression was mofe prominent in the outer layers
of the cortex than in the inner layers of the cortex. On F7, expression was found in the
same structures as at day 1 but in addition neublasti:n expression was found in the
hippocampus, especially in the dentate gyrus and irﬁ the cerebelium. In the adult
murine brain, neublastin was strongly expressed in cjentate gyrus, with very low or

undetectable levels of neublastin expression detected other tissues tested.

Expression in Rat: |
The following experiment describes the hybrii ization of rat tissues with a
alkaline-phosphatase- labelled oligodeoxynucleotide ngublastin anti-sense probe.
Preparation of tissue samples: Rat embr;f/os (E14) were obtained from
pregnant Wistar rats (Mollegaard Breeding, Den;nark) following pentobarbital




|
i position 97) A at position 98, C at -~osition 101 and C at position 103,
each when nunbered in aceordarleeiwth S~Q | D|NO. 2; (e) an LA.G repeat, an
>~='"RFC notif, a (~PCCRP notif, and a SATACCC m)t|f and ' 2 2JANIAH 2003 -
63 {d) an am no acid sequence comggising ~t | east 90% sequence identity to
AAA - AAios of SEQID NO 2. ', 15. The polypeptlde of claim 14, wherein

d pol d f
wher of rPERRIES , BERTRLA TRE E0uEd: FBRMLY SIS hﬁ%ﬂ A Bcpatin. cORRFES, -
17. A comajprssand wKoledmads:wang immediately fromersad ipfcoith. Q&méla&l fedshi fezena- 16,
29-33 Oéncﬁgeﬁaﬁe@apib’ﬁmr@@@khéyb%{ {dbr&i&?%ﬁ& %Q i alcﬁcflb@s{ 1035%r1e6 net hod of

admnlsterlr] . y.oept i d g e % r|S|nt9the
step of deli E‘ﬁ? iS§E°% & iﬁthOr‘i‘s\W‘?rFJ‘y@Q K % uls r& 8% n vivo
to a nasense. aﬂsahnéFplmaphatasel #P)ctenjugated wgedéoxynsualedtlmlmrobest(ﬁaNCAn
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saldma I,Cct ondLtio selec edfromt
consi st 7(§f B@@Yt Fqg¥gﬂq%'éfﬁ?@% UYSHRY" RAgRIeMmentaR 47 & ﬁ:“%l Biury,
peri phett89 ofdbe opashneublastirecDivA' osﬁSﬂiQs&M@ 1Ei)mt| nbnon's, disease,

gi‘r k'TEZO” S mHcte8 bn&ﬂ%%r %héébtnbﬁé We?é aﬁcdreeoailraoma@%p@mwey hbaiég' rment.

neurona?tn%lt g(fgﬁg "B‘F ?'H%&}?@ TeﬁfF‘é’re‘é{ﬂ" ﬁ@r"\ﬁ;ﬁa ’r@fﬁéf‘e OV?Wég'ﬁ'eg-ﬂ?lsﬁd'%’ts t he

spi nal Wered the?® airAdtsk apl  ineebated bihabybridizatioh einediaoi ¢5.0epmicbmrébe/ml)el ~i m 1

or 2 3bydriBn{BNS 20! (tireflor 3 TRELRAEE 005 Of7 #cﬁs&ﬂ ToWesPbt &, J. Comp.

neur odegene % | e or di in an ani mal . Us€ o e

neubl asgﬁﬂ-iy t%?éég i Jer o any one of FI ai ms 14- 16 For t he manuf acture of a

nmedi canent f%mstmybnadxmirtm trdatment coresisiee: rof fadrn, weirtghnisuteearinses dn sixr 88€ i n an

an: mal . LQ%'SM'N%C@% bpotlyNG r&ﬁ?‘até“)péi‘%“shbc?élio)ﬁ/eg HWﬁreteOceﬁWmQ’@enr%Es’ffh?ns-

POl Ypep ?eSH % 5 2{1 ¥oom ?emperature prior to applying AFf developer. AP developer was
prepared immediately before use and contained nltrol?lue tetrazoleum (NBT, Sigma),
5-bromo, 4-chloro, 3-indolylphosphate (BCIP, Sigma),|and Tris-HCI-MgCl, buifer, pH
9.5 (Finsen et al., Neurosci. 1992 47 105-113). APideveIopment took place in the
dark at room temperature for 48 hours. The colour reaction was stopped by rinsing
the sections in destiled water. The sections were dehydrated in graded acetone,
softened in xylene-phenol creosote (Alichem, UK), cleared in xylene, and coverslipped
using Eukitt (Bie & Berntsen, Denmark).

Control reactions consisted of (1) pre-treating Ithe sections with RNase A (50
pg/ml, Pharmacia, Sweden) prior to hybridization; (2)! hybridizing the sections with a
hundred-fold excess of unlabelled probe; and (3) | hybridizing the sections with
hybridization buffer alone. The results of the hybndlzatlon reactions are presented in
Table 2.

Table 2: Expression of neublastin in rats

Structure E14  PO/P1 |P7  Adult
Forebrain ++ T

Ventral Midbrain !

Dorsal root ganglia  ++
Spinal cord +
Retina +
Olfactory bulb (+) ++
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clains 1416. 2 7 JAN 2Q03 - 64 25. The antf bocly of claim 24, wherein
said anti body i~ a nonocl onal antibody. 26. A nmethod of determ ning whether
a neur odegener~tive disease or disorder in an aninmal is as@tiJANeRII®i sh an
altered activity in a neublastih neyygotrophic; factor pol ypeptide, said
met hod conprising the steps of (a) cozttacting a biol ogical sanple fror$~
said animal w th tfe—ertt+body—ot—etatr-m24—or—25—(br—determ ni ng whet her an
i mmune conpl ex fornBtryetuteen, sai dEA¢~hbdR/PANPEai d_pdultein, (c) conparing
a level of said i maymep&rRmp! ex that forns in sajd sanple with a |level of
sai d i nmune conpl exrthav forms. in. a correspondj ng biological sanple froma
pati ent tacking said9RBIR3EAN#Bhdition, and (d) Hetermining flam said
conpari son i whet herStgatuth di sease or di sorder ist@¥ysociated with said
altered level of aqidndyty in said pgublastin heypotrophic factor

pol ypeptide. 27. A strain of cells conprigsing, an exogenous regul atory
sequence cloned i nﬁﬂ@%&a&m&nﬂsﬂ.ﬁt&nﬂnﬁﬁmm neubl astin
gene, said net~blastin gene being capable of encoding a pol ypeptide
according to gl a8 . t . | | ast | :
pol ypepti~e o é;h@&éﬁg dé?%ﬁ%mqﬁ"%@&? %%k?}ge)@g&%ﬁgprrr%t% %so'rrr'pri si ng
grow ng the| fosebsaint i ther hindbrainyrangdnip thaeshital ok miNesbiastin mRNAwas Alsender
c?)ndi t izgﬁetewh'dddﬂ ted byov(retipe)edsrisanroot gahigiiap tey pigeimirese iaagua (\l)hendriﬁtwéfi 0}‘ _
claim : t c [ g t uﬁﬂl | e aslin
pol ypept li“ Féé&f:)sf' m'g{r% ' g%g&’o?)eg’l ag?cﬁﬂt%tfg@ g éB T _e,déripﬁlp@)he?%gfe?/%ep% W%ﬁﬁgs a
C t er m nBeUbiBstiRoeXREeSFianetlubRRortey anct infthetHiriatimaaNeLplastin expressioowas NO. 2.
31|. Tl i ealsewiztetséd in thel yifspdry driltobing limitive hippoddmpad) On 72day-MBEPF) fatéhe
pol ypept | i 7 L OES ' ' en th j Ai - A~5
of S0 | [ERRD Wa SERBAT T yALALLthe ERIFT S, BTadsiy At ahd Iy fi8
' 14-16, GRiePelium.t Adneikad sigrat wae seen MothadirRPosSamPLS IR PAWErateeasiomton ess
t han 10%ndetédtebledévalls almgublastih exprissiof were lde'ltéMEdOiﬂth@réaEGf the brain.
Weak signals were detected in the thalamic nucleus, and marked neublastin
expression was detected in the hippocampus. '

Example 4: Neublastin Polypeptides

The open reading frame, or coding region (C;DS), identified in SEQ ID NO: 8
encodes the pre-pro-polypeptide (designated "pre-p*o-neublastin"). The amino acid
sequence predicted from this open reading frame is shown in SEQ ID NO: 9. Based
on SEQ ID NO: 9, three variants of neublastin polypeptides were identified. These
variants include:” ;

(i) the polypeptide designated herein as NBN‘:I40, which possesses the amino
acid sequence designated as SEQ ID NO: 1:0;

(ii) the polypeptide designated herein as NBNiLI 16, which possesses the amino
acid sequence designated as SEQ 1D NO: 1!1; and

(iii) the polypeptide designated herein as NBNi113, which possesses the amino
acid sequence designated as SEQ ID NO: 12.

Similarly, based on the coding region (CDS)ias identified in SEQ ID NO: 3,
which encodes the pre-pro-polypeptide possessing the amino acid sequence
(designated as SEQ ID NO: 4), three variants of ni‘ublastin were identified. These
variants include: !



"~"7 JAN 20' 03 - 65 33. The neuhl astin pol ypépt I de of claim 32, wherein

t he conservative anmino acid substitutions represent |ess than Z% of the
pol ypeptide. 34. The neubl astin pol ypeptide of claim 32 whérfed AN
conservative amno acid substitutiags-represent a single am no acid
substitution ita the mature sequence, wherein the both the Substituted and

r epl acenent ' id.are.non_: c | C... 35 .An_|.SO | ej cj.d
sequence con@%ﬁ’.?’ﬁg&@e&*\' egbs]%%gés gbesag'i’nojé PE&%%H&QL@&%@%% astin
pepti de conpriSERIDMNY: Bf the follor~ring sequences: GPGSRARAAGARGC (AA
30-43 of SEQ.J 17 N10: 9): LA -1 RSDELVRERFC (AA 57-70 of SEQ D NQ 9);

CCt RARSPI | DL@ Q’FAR‘]“V&%%S ‘&‘F'%E@?ﬁsﬁbth%)aw 'P.%ﬁ?’ﬂcﬁ%ﬂ?@@égémagg%? of
SEQ I D N(~: 9)SEQ@IPWII\BHRRASATAC (AA 123-136 of SFQ ID-NO 9);
CRLRSQLVPVRALGLGHRSDELVRFRFC ( A~143~70 of SEQ ID NO. 9); .

CRRARSPI i ms&zﬂshimtzpﬁmﬁpwbs&mm@@eeme 2INing ACKk sesugnee) designated as
CRPTRYEf | VSFVMISEBSTRRIOORLSATAC~ (AA 108-136 of SEQ ID NO 9);
CRPTRYEAVSFMDVNST (AA 108-124 of SEQ ID NQ 9); or ALRPPPGSRPVSQPC( AA
93-107 of SEBrsea” en-@Clgstal W71.78hbaged mullipleenpentecalighmanh SEQM NQ: & >ac
pept i degz8falighéd Witdhe dMinc aditi lse§HRES Df DNF, (pe?SépHM aRBIMRUPRAAAITH S, a
s~| bstange sel ec|tjled,t fr&mt?l:hj group consisting, of (a ) neublastin

pol ypepta'%n?ﬂ,ld% H?ﬁade g €8ne of clains 14:16, 30-34 or 36; (b) an

anti bodg_ of any one of clains 24-25 or 37, (c.) one cyr nore nucleic acid
pr obes ablfofl‘:e ~of ' hybridizing to RNA of ncublasiin; or (d) at |east one
pai rs ofaminel Atid Bequbrel CoimpatiepAdfeNelibInstinito Perepbhin, Nddrturimfamf | east
a portlcab@ a ticublastin gene. 2 7 JAN 2Q03 ' 66
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Neurturin-full = = = =-cecmccocceeecan- MQRWKAAALASVFCSSVLSIWMCREGLLLSHRLGPA
Neublastin MELGLGGLSTLSHCPWPRRQPALWPTLAALALFSSVAEASLGSAPRSPAPREGPPP

Persephin-full = = e e ———————

GDNF_HUMAN-full = ----- MKLWDVVAVCLVLLHTASAFPLPAGKREPEAPAEDRSLGRRRAPFALSSDS
Neurturin-£full LVPLHRLPRTLDARIARLAQYRALLQGAPDA&ELRELTPWAGRPPGPRRRAGPRRR
Neublastin VLASPAGHLPGGRTARWCSGRARRPPPQPSR#APPPPAPPSALPRGGRAARAGGPG
Persephin-full —MAVGKFLLGSLLLLSLQLGQGWGPDARGVP@ADGEFSSEQVAKAGGTWLGTHRPL
GDNF_HUMAN-£full NMPEDYPDQFDDVMDFIQATIKRLKRSPDKQJAVLPRRERNRQAAAANPENSRGKG
I
Neurturin-full RARARLGARPCGLRELEVRVSEEQEEYASDE#VLFRYCAGACEA—AARVYDLGLRR
Neublastin SRARAAGARGCRLRSQLVPVRAEEEEHRSDEﬁVRFRPCSGSCRR—ARSPHDLSLAS
Persephin-full ARLRRALSGPCQLWSLTLSVAELGLGYASEEKVIFRYCAGSCPRGARTQHGLALAR
GDNF_HUMAN-£full RRGQRGKNRGCVLTATHLNVTDLGLGYETKEELIFRYCSGSCDA-AETTYDKILKN
* % g K kkhws o K |y kkgkokgw * . *
Neurturin-full LRQRRRLRRE---RVRAQPCCRPTAYEDEVS#LDAHSRYHTVHELSLRECACV—
Neublastin LLGAGALRPPPGSRPVSQPCCRPTRYE—AVSéMDVNSTWRTVDRLSATACGCLG
Persephin-£full LOGQGRAHGG-~~=~==~ EQSEETRYT-DVA#LDDRHRWQRLPQLSAAACGCGG
GDNF_HUMAN-full LSRNRRLVSD----KVGQACCRPIAFDDDLS#LDDNLVYHILRKHSAKRCGCI-

* kW . cadw i s wR  * *
. : HERL A A 1 A .
i
i
1



39. A nethod of diagnosing or screening for the presence of or a

predi sposition for devel oping a disease or di sorder characterized by an
aberrant | evel of a neublastin polyfrcptidc accordlng to agy Q@@ ﬂ@#clalns
14-1 G 30-34 ;or 36, in a subject ggpoprising neasuring th T I sai d
neubl astin polypcptide RNAi encodi ng the neubl astin pol ypeptide, or
functional activity of the neublastizt polypeptide in a sanple derived
front t he |l evel of thje
neubl ast'i n ipdloatesmasiiiens whiadhl hayveiasimgiy, fully conseetadogaidugct i vity of

neug: as: i N pRicaRRRhaEhd dfithé F&Io?/ﬁi@pé’@ong' g@bs uupcbrh@rhfwel t of ]g he

neubl astin r - activity o

neubl astin m%k 'ﬁ*@ﬁg@ﬁ d@R éﬁﬁdY‘H-E Ej 5 e di sease or disorder
or apr edi spingicatasrthatenedefitee Eowing: 'weakirsgrouppis fuhseﬁn;@rvem ndi cates the
presence of _¢&. ANGRE, SPNKISTPAISGNDY SNDEEK NDEQHK, NEGKQRKIGVIA, 0pi ng the
di sease or glggorder 40. A nothod for screeni ng a purified neubl ast i n

pol ypspti de cording to any one of clainms 14..16, 30-34 of 36, or
derivative of fragment theteof, or. a nodul at or of the activity of the

f or egoi ng, r act| vity in treatin eye di sease, the hod
conpri si ng. %WW@'%F?‘B’P&F?% ‘ﬁ"ttﬁ‘i‘@ %@8’? po)it “gaé'h?ﬁﬁ havi or,
survi valneublapﬂroihas‘ssvan |consem\i'ect©,4stetné resigues eeb’:atiansethatrare eemsawadmthm s<lid

cells on é"l‘@ﬁﬁ sﬁﬁéﬁ%ngg ¥ el &R dithell ?H?éi fEfed h@BFo%rds‘ﬁh'@p%gﬁ&l&' at ed

th the d ! t th
e ey c‘f.pi»@se%ea%a 0y T dO 24 pesos Bt K fort. o
nodul at a13, 1ahdnd HP3 camgzaini SEQ $AIND 4 amch©iab pesitiorishd 3,170, FUeheR, yi08, 13@not ype)
behavi org 5%8’ ' Vﬁlesgrsaﬁ’féﬁ'dofngér%& Ckf}s{e'he‘;?ééx e?gaé”krg@/r? d\ﬂt‘Pﬂn fife §epipct ed

wth or a tere eubl’ast |t ~riv atjve,

f ragmentsuPSFfa tA formg threg intratnaRamere @‘PUlf' °ﬂtﬁmﬁiﬂt§9aﬁ Iy rs(ﬁQat hi es
in a >4jlDeN(DnﬁIhehﬂdsarcd:ysmmwknmm-vs,ess-adm ads B810Bgand tdigr, apSEQ Al | y

ffect | ai
15 o oL A 00 U i
gr oup cdﬂf@f"ﬁ?n%eréﬁ 'F?'g‘éﬁrﬁonch Bt?tﬂ“météfdoﬁrat» @py tbr%?’%ﬁﬂ/c'\f R ed

neur opatresidses 7T2¥2nandiue.gd imSEQ® IRANOS:; sandrajbeweénmdtanwrasmblm
vitayi n-geh i Ghiens gétmqm tﬂéﬁés&a&?édhbﬁa sftl'a?‘i:lQB bRicd mﬁaufee&ﬁé 'Hoﬁéervgi

di abet YC neuro at ubl astin
o del 1SHERAIATOU 0T el TR OLHOSRRRNY o SReF Sol Ry Pl EoEing 108 Dho3 - 67

43. the &t of claim 19 wherein the neubl astl n-is delivered systemcally
Py subCUt arcalised Bh #d & 1Hsfth Wak 2hbh to 86 ol fibmBYEHhe

i nfusion Bﬂg t| 003%54%% Q’r{‘g ﬂ dn%g gg_hgz FS@ ’ﬁébé g

det ecti ng v%‘llb 3fe| '&%’lrﬁtr%ﬁﬁjéﬁ“ﬁ%@) EL%TF% g) $ﬁ§ g gﬁ nte of
one or MBRxCUE Itke CDNG sibfanhilyfimgerpring uodenined imsTableIQ) or 3 5in a conputer
program ther eby identifying, isolating or detecting novel nucl el c acid
sequences. 43heA Pmo'oékéodsﬂ%@'?%tlncm rhesnmanmhess c‘?.fnglel fagnilyr was.: or e
nucl ei ¢ aatdulited)fandtiye eBeitoirePredontedTable 4 el@k. 46. A net hOd of
identifying, isolating or detecting novel nucleic acid sequences,
conprising using the fixed substrate or DNA chip of claim45. 47. A method
of identifying, isolating or detecting nov~1 nuclelc aci d sequc, ~nces,
conprising using the sequence of one or nore polypeptldes of any ~nc of
clainms 14-16, 30-34 or 36 in a conputer programthereby identifying..

i solating or detecting novel nucleic acid sequences. 48. A nethod for
identifying a candi date conmpound that induces a neurobl astirx-nedi at ed

bi ol ogi cal effect, the nethod conprising the steps of
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(a) providing a test cell, said cell when contacted with neubl astin
pol ypeptidc of any one of clains 14; 16, 34-34 or 36 being induced to
r:xpress a detectable product; (b) exposing the cell to the c@rfdjAmt2063
conpound; and (e) detecting the detggt.abl e product’ said expression of the
detect abl e product indicating the ability of the candi date conpound to
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86888yt o] e’ ZU] cal| ca] ca] ca] ca] ca] caV] ggl ca)] ca] ca] ca] cal] ca] cahgal cal ca] ca
] ca] caV] ¢a] caV] ca] ca] ca] cal] ca] cal] ca’ caUl ta ,
888%81 899: : >>kCnCk C| CCCFD{ DDDEFGGVVM NUUzt oj e_ZU] ca] ca] c”a] 8$Tc&a] cal] ca
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a] CaU] ca Neurotrophic lden\tiké Overlap _ Strong identity | tdentit Overlap Stron identity
UgXoXuXy X[ >] » | aXauaza} a7hNh’7] A L] S| gkl kk7l H | wr g\f e ZU'V]ca]calc
raV] cal ¢ ,aJ-caJ-c—él]-caLﬂ'i’EE.Ti%,]-c_aAq—,a}ca]-cEé Hmolog
GDNF 34% 137 48% 31.8% 36"/1:: 111 52% 29.5%
(471137) (67/137) @1h11) (59/111)
NTN 48% 127 56% 36.9% | 49% 114 57% 44.7%
(61/127) (721127) (56/114) (66/114)
PSP 44% 125 56% 36.9 45% 11 57% 44.3%
(55/125) (71/125) (514111) (65/111)
HA 31% 81 . 252% | 31% 81 . 22.5%
(25/81) (25/:81)
TGF-p2 23% 73 . 18.5% | 23% 73 . 20.2%
(17/73) (17/:73)
GDNF = Glial cell line Derived Neurotrophic Factor
NTN = Neurturin
PSP = Persephin =
IHA = |nhibin-o j
TF-p2 = Transforming Growth Factor-B2 |

Strong homology indicates that one of the followmg “strong” groups are conserved:
STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY,,FYW.
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Vlc"aV] ca] caManpithaiéd Gl B4l TREGILI1Z vestor which contained neublastin
e
U crajc REEAS P feiR p‘fﬁﬁ(ﬁ? seRyRRiRn AR g HIBRIWRIENI® 31 1 ozuoj e
ZUi d"YS$hinoate|ised rabhewrpteal)lioa)(Batftary et al., Cell, 1|991 66 713-729). Several HiBS
cell lines stably expressing neublastin (as determined by RT-PCR) have been
established. In one of these stable cell lines, HiB%pUszNBNZZ expression was
confirmed by hybridizing total RNA on a Northern blot with a **P-labelled neublastin
probe. The resuits of these studies are shown in Fig. 2. HiB5pUbi1zNBN22 was then
used as a source of neublastin for studies of neublastin neurotrophic activity.
FIG. 2 shows the expression of neublastin cDNA in the HiB5pUbi1zZNBN22
clone (i.e., Northern blot probed with 32P labelled neublastm cDNA of the present
invention as described infra). The blot was prepare]d by total RNA extracted from
untransfected HiB5 cells, HiB5pUbi1zNBN22 ce!lls and HiB5pUbi1zGDNF14,
respectively, as indicated. The positions of thei 288 and 18S rRNA bands
corresponding to 4.1 kb and 1.9 kb, respectively, are indicated on the biot.
As shown in FIG. 3, antibodies raised against ineublastin-derived polypeptides
also recognised a protein of approximately 13 kllodaltons (“kD"™) in conditioned medium
from the HiB5pUbi1zNBN22 clone but not from non-transfected HiB5 cells (cf.
Example 6).
The predicted molecular weights of the non-modified (i.e. lacking post-
translational modifications) neublastin polypeptides| NBN140 [SEQ (D NO: 10},
NBN116 [SEQ ID NO: 11} and NBN113 [SEQ ID NO:/12] were determined to be 14.7
kilodaltons ("kD"), 12.4 kD, and 12.1 kD, respectively. I
Methods: A Northern blot with total RNA (10 pg) from untransfected HiB5 cells
and the HiB5pUbi1zZNBN22 clone was prepared by electrophoresis on a 0.8 %
formaldehyde agarose gel and blotted onto a nylon mqmbrane (Duralone, Stratagene).
The blot was hybridized and washed as described in Example 3 with a 1.3 kb *P-
labelled probe prepared by random labelling covean SEQ ID NO: 8 and additional
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Technologles; Cat. No. 17502 048) was concent ated and separated on 15%
polyacrylamide gels (Amersham Pharmacia Blo’tech,E | Cat. No. 80-1262-01). Proteins
were transferred to PVDF-membranes (Amersham Pharmacia Biotech; Cat. No. RPN-
303F) and non-specific protein-binding sites were blobked with 5% non-fat dry milk in
PBS with 0.1% Tween-20. Membranes were incubdted overnight with a polyclonal
neublastin antibody (1:1000), foliowed by incubation {Nith a secondary anti-rabbit IgG
antibody (Amersham Pharmacia Biotech; Cat. No. NA 934) conjugated to horseradish
peroxidase (1:2000). Immunostaining was ivisualised using enhanced
chemoluminiscence (ECL) (Amersham Pharmacia éiotech; Cat. No. RPN2109) or
ECL+ (Amersham Pharmacia Biotech; Cat. No.} RPN2132) according to the
manufacturer’s instructions (Amersham).

The results of these experiments are shown mIFlgure 3. Figure 3A and 3B are
illustrations of the expression of neublastin protein in transfected HiB5 cells.
Overnight medium from non-transfected HiB5 cells [Lane 1], or from an HiB5 clone
stable transfected with neublastin cDNA [Lane 2], vaere concentrated as described
infra. The medium was then analysed by West#rn blotting using two different
polyclonal antibodies, Ab-1 and Ab-2 described in Equample 10, specific for neublastin.
In the medium derived from transfected cells, both bf the antibodies were found to
recognise a protein with a molecular weight of approxnmately 15 kDa. This protein was
not seen in non-transfected HiB5 cells.

The cioned cDNA encoding neublastin cah also be inserted into other
eukaryotic expression vector, e.g., the eukaryotic exgression vector TEJ-8 (Johansen
et al, FEBS Lett. 1990 267 289-294) or pcDNA-3 (Invitrogen), and the resuiting
expression plasmid transfected into an alternative mammalian cell line, e.g., Chinese
Hamster Ovary ("CHO") cells, the HEK293, the COS8, the PC12, or the RN33b cell
lines, or a human neural stem cell. Stable cell Iinesiexpressing neublastin are used,
e.g., fo produce the neublastin protein. |

Expression in CHO Celis

Construction of plasmid pJC070.14 In orden to express the Neublastin cDNA
in Chinese hamster ovary cells, a cDNA fragment en¢oding the prepro form of human
Neublastin was inserted into the mammalian express'ﬁon vector pEAG347 to generate
plasmid pJC070.14. pEAG347 contains tandem S\;/4O early and adenovirus major
late promoters (derived from plasmid pAD2beta; Norton and Coffin, Mol._Cell. Biol.
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and PFU polymerase. The fragment was cioned |nt.o the Srf-1 site of pPCR-Script
Amp SK(+) to generate the plasmid pJC069. In the second step, a partial Not-1 digest
was performed on plasmid pJCOBS to generate a éBpr fragment (containing the
neublastin gene) which was cloned into the Not-1l site of plasmid pEAG347 to
generate plasmid pJC070.14. Transcription of th;b neublastin gene in plasmid
pJC070.14 is controlied by the adenovirus major late p’lromoter.

Generation of CHO cell lines expressing Neg' blastin. 200 pg of pJC070.14
was linearized by digestion with the restriction endonuclease Miu-1. The DNA was
extracted with phenol: chloroform:isoamyl aicohol (25;:24:1) and ethanol precipitated.
The linearized DNA was resuspended in 20mM Hepes pH7.05, 137mM NaCl, 5mM
KCI, 0.7mM Na;HPO,, 6mM dextrose (HEBS) and iftroduced into ~4E7 CHO dukx
B1(dhfr-) cells (p23) by electroporation (280V and 960: pF). Following electroporation,
the cells were returned to culture in o+ Modified Eagles Medium (MEM) suppiemented
with 10% foetal bovine serum (FBS) for two days. The cells were then trypsinized and
replated in 100mm dishes (100,000 cells/plate) m o-MEM (lacking ribo- and
deoxyribonucieosides), supplemented with 10% dialysed FBS, for five days. The cells
were subsequently split at a density of 100,000 cell$}/100mm plate, and selected in
200nM methotrexate. Resistant colonies were pickeq and scaled up to 6 well plates;
conditioned media from each clone was screened usin!g a specific assay for neublastin
described below. The twelve clones expressing the \highest level of neublastin were
scaled up to T162 flasks and subsequently reassaye:d. As shown in Figure 10, the
CHO cell lines produced neublastin in the range of 25 #o 50 ng/ml.

Ternary complex assay for neublastin. Wb assayed for the presence of
neublastin in the media of CHO cell line supernatahts using a modified form of a
ternary complex assay described by Sanicola et al. ( Iﬂroc Natl Acad Sci USA 1997 94
6238).

in this assay, the ability of GDNF-like molecfples can be evaluated for their
ability to mediate binding between the extraceliular dorhain of RET and the various co-
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(CHO) to generate a stable cell line producing the ﬂijsion protein, which was purified
on a Protein A Sepharose immunoaffinity columﬁ using standard methods. In
summary, if the GDNF-like molecule can mediate bin!ding of the co-receptor to RET in
this assay, then the RET-AP fusion protein will 'bé retained on the plate and the
amount that is retained can be measured using al chemiluminescent substrate for
alkaline phosphatase.
Dynex Microlite-1 ELISA plates (Dynex Technologies) were coated with 1ug/ml
goat antibody specific for human Fc in 50mM bicarbonate/carbonate, pH 9.6 for 16hr.
The plates were emptied and filled with 300 ul of 1% I-block (Tropix) in TBS/0.5%
Tween-20 (TBST), for 1hr. After washing three timq{s with TBST the wells were filled
with 100 pl of 1 pg/mi rGFRa1-lg or mGFRa3-Ig dilutf:d in conditioned media from 293
EBNA cells expressing the RET-AP fusion gene. 100ul of conditioned media from the
CHO neublastin ciones was then added to the top \:Nell of a column of wells, and 2
fold serial dilutions were performed down each row o,'f wells, and incubated for 1.5hr at
room temperature. The plates were then washed three times with TBST, and twice
with 200mMTris pH9.8, 10mMMgCl, (CSPD buffeq"). The wash solution was then
replaced with 425uM CSPD (Tropix) in CSPD buffer containing 1mg/ml Sapphire
chemiluminescence enhancer (Tropix), and incubafed for 30' at room temperature.
The chemiluminescent output was measured using aiDynatech iuminometer.
In the initial experiments, we investigated whether neublastin produced by the
CHO cell lines could mediate the binding of GFRa1 or GFRo3 to the extraceliular
domain of RET. As shown in Figure 11, conditioned fmedium from CHO cell clone #53
produced a robust signal in the ternary complex assay when the mGFRa3-lg fusion
protein was included, but no signal when the rGFRc%Hg fusion protein was included,
indicating that neublastin binds to GFRa3 but not t¢ GFRa1. This behaviour clearly
distinguishes neublastin from GDNF; as shown in Figure 11, GDNF binds to GFRa1
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standard curve was prepared using rGFRa1-lg and GDNF starting at a concentration
of 1ng/ml. Neublastin concentrations for the dnfferent CHO cell lines were then
calculated using this standard curve; the levels prodlirlced by five CHO cell lines are
shown in Figure 10. Because this estimation depen:ds on the untested assumption
that the binding affinity between GDNF and GFRa1 jis similar to the binding affinity
between neublastin and GFRa3, these levels are only Eapproximate.

Analysis of neublastin from CHO cell line sugernaé nts.

in order to further analyse the neublastin prod,hced by the CHO cell lines, the
protein was extracted from the medium using thc-;-i GFRa3-lg fusion protein and
analysed by western blots with polyclonal antlbobles raised against neublastin
peptides.

In the first experiment, the neublastin was extﬂacted with mGFRa3-lg attached
to Sepharose beads. mGFRa3-lg was attached tp Sepharose beads using the
conditions suggested by the manufacturer, Pharmadia Inc. 100 uL of mGFRa3-Ig-
Sepharose was added to 1.0 mL samples of conditioned medium from a negative
control CHO cell line or from the neublastin producing CHO cell line #16. The
suspensions were incubated for two hours on a roqiking platform. Each suspension
was centrifuged and the supernatant removed followqfd with three 1.0 mL washes with
10 mM HEPES, 100 mM NacCl, pH 7.5. Each resin wias resuspended in 100 pL of 2X
reducing sample buffer and heated to 100°C for 5 midutes. 20 pL of the sample buffer
supernatant and 10 uL of a molecular weight stand#rd (FMC) were applied to each
well of a 10-20% precast SDS-PAGE gel (Owl Sc:entlflc) The gel was electrophoresed

at 40 mA constant current for 72 minutes. :

For western blot analysis, the protein wasi electroblotted to nitroceliulose
(Schieicher and Schuell) in a Hofer Scientific apﬁaratus in 10 mM CAPS, 10%
methanol, 0.05% SDS, pH 11.2 buffer system (4|$ minutes at 400 mA constant
current). After the transfer, the nitrocellulose filter wa$ removed from the cassette and
the molecular weight markers were visualised by s'rtaining with a solution of 0.1%
Ponceau S in 1% acetic acid for 60 seconds. The mefbrane was cut into two sections
and the excess stain was removed by gentle agitation in distilled water. The
membranes were blocked in 2% nonfat dry milk iin TBS overnight at 4°C. The
membranes were incubated individually with two of ’clf\e affinity-purified anti-neublastin
peptide antibodies (R30 and R31) at a concentration of 1.0 ug/mL in 2% nonfat dry



109%&' (.) - F* GIqKMVVMWi [ MAOS 10 10 10! 09 ! 109%& (J-f 109 !10%& ()-f !09

1 100& ()-f 19 1 100& ()-f MM\ NOP' Sa?MA0! 0 | 10%@ ()- !0 ! 10%a () -
| 10%@ & ()- ! 10%@& ()- @10%@& ()- $10%@& () -' STUIXeXF Xz XXAQANOTOR
10@8 0& ! 10%@Rk ()-3 | & ! 10%@E. () - F0+-10%@& ()-10 ! 10%@8& ()- !0
1100/(@@ ()- fXgXuXyXX[,\\rP.410 109%PP& ()-f!  10%~& ()-f!0& 10% " & () -
“&110% &

10‘V !

n &I

1"_8'( lnF‘ﬂLQg)’ 8fh@ me%@a{qe% \gvlare ngmd\ ﬁ/lti'n]tﬁ:r ""’r@ rﬁnug$w;%s" ﬁ‘n ’rés

ween and incubated in a 1:5000 dilution of goat anti-rabbit 1gG-HRP conjugate

(Biorad) for 30 minutes. The membranes were washeb with three 10 minute washes of
TBS-Tween and developed with ECL substrate (Amedrsham). As shown in Figure 12,
specific bands were detected in the proteins extracted from the neublastin producing
CHO cell line with both antibodies (lanes 2 and 4), when compared to the bands
observed in the extracted proteins from the negative dontrol cell line (lanes 1 and 3).

The molecular weight of the lower specie$ is about 13kD and probably
represents the mature domain of neublastin, generated after cleavage of the pro-
domain. This cleavage could occur after any one of ;'che three Arg-__ (e.g., -RXXR!-)
residues of the prepro neublastin protein to generate either the 140 AA, 116 AA or 113
AA forms, as set forth in SEQ ID NOS: 10, 11, or|12, respectively. The predicted
molecular weights of the non-modified (i.e., lacking! post-translational modifications)
neublastin polypeptides NBN140 [SEQ ID NO: 10],!NBN116 [SEQ ID NO: 11], and
NBN113 [SEQ ID NO: 12] were determined to be [14.7 kD, 12.4 kD, and 12:1 kD,
respectively. Further analysis will be needed to confirm the structure of this species
as well as the other neublastin specific bands. I

In the second experiment, the neublastin Ewas extracted with hGFRo3-Ig
captured on an ELISA plate. To generate a fusion iprotein between the extracellular
domain of human GFRa3 (disclosed in published application WO97/44356; November
27, 1997, herein incorporated by reference) and ithe Fc domain of human lgG1
(hGFRo3-lg), a DNA fragment encoding amino acids 1-364 of human GFRa3 was
ligated to a fragment containing the Fc domain of f;wman IgG1 and cloned into the
expression vector CH269 described by Sanicola et al. (Proc Natl Acad Sci USA 1897
94 6238). The fusion protein encoded by this plasj'nid was transiently expressed in
293-Epstein-Barr virus-encoded nuclear antigen (EBNA) cells and purified on a
Protein A Sepharose immunoaffinity column using standard methods.

Six wells of a 96-well plate were coated overnfight at 4 °C with goat anti-human
IgG (Fcy fragment specific; Jackson Immunulogics) iat a concentration of 25mg/mi in
PBS (300mi/well). The wells were blocked for 1h ati room temperature with 400ml of
1% BSA in PBS. After 3 washes with PBST (F’$S + 0.05% Tween 20), 300mi
hGFRo.3-1g (10mg/ml in PBS containing 0.1% BSA) was added to each well. The
plate was incubated for 1h at room temperature and shaken gently (200 strokes/min)
to maximise the binding. The welis were then empti ld and washed again 3 times with
PBST. 250ml of conditioned media from a negativj control CHO cell line or from the
neublastin producing CHO cell line #25 was added ’g'o each of 3 wells. The plate was
incubated for 3h at room temperature and shaken gently (300 strokes/min). The wells
were then washed twice with PBST. 25 ml of non-refducing Laemli loading buffer was

1 0%
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analysed by SDS-PAGE on a 10-20% polyacrylamide gel.
For western biot analysis, the proteins were tr#nsferred to nitrocellulose. The
membrane was blocked and probed in 5% non fat dry milk, PBST and washed in
PBST. Neublastin was detected by electrochemoluq:‘ninescence after reaction with
polyclonal antibodies (R30 and R31) raised against two neublastin peptides (at
1fug/ml) followed by reaction with HRP-conjugathd goat anti-rabbit antibodies
(BioRad). As shown in Figure 13, five neublastin spe#iﬁc bands were detected in the
extracted proteins from the neublastin producing CHO !cel! line (lane 2). The lower two
bands are very similar to the bands observed in Fiéure 12; again, the lower band
probably represents the mature domain of neublastin lgenerated after cleavage of the
pro- domain. . .
Subsequent analysis (data not shown) of the ibands in Figure 13 shows that
deglycosylation with PGNase F of the approximately 1{8 kD band reduces that band to
a size equivalent to the lower-most band in the gel of Figure 13. This suggests that
neublastin may be produced as a glycosylated protein!in mammalian cells.

Expression of Neublastin in E. coli !

In order to express the neublastin gene in _Efgﬂ syngenes were constructed
with lower GC content and preferred E. coli codons. The syngene is being cloned into
two vectors, pET19b and pMJB164, a derivative of jpET19b. The construction with
pET19b is shown in Figure 14. In this construct, thef sequence encoding the mature
domain of neublastin (NBN113) is directly fused tc:$ an initiating methionine. The
construction with pMJB164 is shown in Figure 15/ In this construct, the mature
domain of neublastin is fused to a histidine tag (i.ei 10 histidines) separated by an
enterokinase cleavage site. The initiating methionine \lprecedes the histidine tag.

Nucleotide sequence encoding neublastin in Figuill'e 14

ATGGCTGGAGGACCGGGATCTCGTGCTCGTGCA{SCAGGAGCACGTGGCTGTCG
TCTGCGTTCTCAACTAGTGCCGGTGCGTGCACTCGGACTGGGACACCGTTCCGA
CGAACTAGTACGTTl'TCGT'I"I'TTG'ITCAGGATC'ITbTCGTCGTGCACGTTCTCCG
CATGATCTATCTCTAGCATCTCTACTAGGAGCCGéAGCACTMGACCGCCGCCG
GGATCTAGACCTGTATCTCAACCTI'GTTGTAGAC¢TACTAGATACGAAGCAGTAT
CTTTCATGGACGTAAACTCTACATGGAGAACCGTAGATAGACTATCTGCAACCGC
ATGTGGCTGTCTAGGATGATAATAG [SEQID NQ: 29]
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GCCGCCGGGATCTAGACCTGTATCTCAACCTTG GTAGACCTACTAGATACGAA
GCAGTATCTTTCATGGACGTAAACTCTACATGGAGAACCGTAGATAGACTATCTG
CAACCGCATGTGGCTGTCTAGGATGATAATAG [$EQ ID NO: 30]

Example 6: Effect of Neublastin on the survival of| Rat Embryonic Dopaminergic
Neurons and ChAT Activity.

In this series of experiments the effect of condrtloned medium from neublastin-
producing HiB5pUbi1zNBN22 cells described above was assessed.

Preparation of Cultures: The ventral mesehcephalon or spinal chord was
dissected out from rat E14 embryos in cold Hanks Buffered Salt Solution (HBSS).
Tissue pieces were incubate in sterile filtered 0.1% trypsin (Worthington) and 0.05%
DNase (Sigma) in HBSS at 37°C for 20 min. Tissue pieces was then rinsed four times
in HBSS + 0.05% DNase and dissociated using @ 1 ml automatic pipette. The
suspension was then centrifuged at 600 rpm for 5 min and the pellet was re-
suspended in serum conditioned medium (SCM; DM$M with 10% foetal calf serum).
The total number of cells was assessed by tryphan blue dye exciusion method and
plated at a density of 100.000 celis/cm? in poly—L-lyi'sine coated eight-well chamber
slides (Nunc) for assessment of dopaminergic neuron! survival or at 200 000 cells/cm?
in 48 well plates (Nunc) for ChAT activity measurements. Cells were incubated in SCM
at 5% C02/95% O2 and 95% humidity in 37°C for 2451-48h before changing to serum
free medium (SFM) with addition of neurotrophic factofs.

Cells for assessing dopaminergic neuron survi}i/al was left for 5 days in SFM +
trophic factor additions and then fixed for 5 min in 4% PFA and stained for tyrosine
hydroxylase by immunohistochemistry.

Cells for ChAT activity were left for 3 days withi SFM and then lysed in HBSS +
0.1% Triton X-100 and immediately frozen down | on dry ice until Chat activity
measurement. '

Trophic Factor Addition: Conditioned mebium was collected from non-
transfected HiB5 control or HiB5 producing neublastih (HiB5pUbi1zNBN22) or GDNF
(HiB5pUbi1zGDNF-L17). HiBS5pUbi1zNBN22 pﬂoduces approximately 20 ng
GDNF/24 hours/10° cells as determined by GDNF-ELISA on conditioned medium,

SEA@RQ}@%A@P%TM%CP) -v5~\ N@
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DMEM + 1% FCS and the supernatant was taken off and stored at —20°C until use.
The supernatants were diluted in 1:50 in SFM when abded to the cells. Separate wells
were treated with HiB5 control supernatant (1:50) +l purified recombinant rat GDNF
(from 0.03 — 10 ng/mi). -

The results of these experiments are shown in Fig. 4. FIGS. 4A-4C are
illustrations of the effect of neublastin, secreted fromiHiBspUbi1zNBN22 cells, on the
survival of cultured rat embryonic, dopaminergic, ventral mesencephalic neurons and
ChAT activity in cholinergic cranial nerve motor netirons in serum-free medium as
described infra in Example 5.1.

FIG. 4A is an illustration of the dose-responselcurve for recombinant GDNF on
ChAT activity (dpm/hour) measured at DIV5 in serumiree cultures which were initially
established from E14 ventral mesencephali [i.e., HiB:S; GDNF 0.03 ng/ml; GDNF 0.1
ng/mi; GDNF 0.3 ng/ml; GDNF 1 ng/ml; GDNF 10 ng/r:nl; GDNF 100 ng/ml].

FIG. 4B is an illustration of ChAT activity (qpm/hour) measured at DIV5 in
serum-free cultures which were initially established from E14 ventral mesencephali.
Diluted conditioned medium from either neublastin pr:oducing HiBS5pUbi1zNBN22 cells
(neublastin) or GDNF-producing HiBSGDNFL-17 (QDNFL—17) cells were added as
indicated in the figure [i.e., neublastin 1:10; neublastin 1:50; GDNF L-17 1:50].

FIG. 4C is an illustration of the number of tyro#ine hydroxylase immunoreactive
cells per well [No. TH+ cells/well] at DIV7 in serum-ifree cultures which were initially
established from E14 rat ventral mesencephaii. D:iluted conditioned medium from
either non-transfected HiB5 cells (HiB5) or neublasﬁin-producing HiB5pUbi1zNBN22
cells (neublastin) or recombinant GDNF, in variousi concentrations, were added as
indicated in the figure [i.e., HiB5 1:10; HiB5 1:40; GDNF 0.1 ng/ml; GDNF 10 ng/ml;
GDNF 100 ng/mi; and neublastin 1:40].

Conditioned medium from neublastin trans:fected HiBS cells diluted 1:40
significantly increases the number of TH immunore?r\ctive cells pr. well compared to
control (untransfected) HiB5 celis at an equivalent an:d a lower dilution (1:10 and 1:40)
(see, e.g., Fig. 4B). The increase in TH-immunorea{:tive cells are comparable fo the
increase seen at a maximal GDNF concentration| (10 ng/ml). This indicates that
neublastin secreted to the medium has an effect fpn survival of the dopaminergic
neuron population from rat embryonic ventral meéencephalon. in contrast, unlike
GDNF secreted from transfected HiB5 cells, no efﬂéct of conditioned medium from
neublastin transfected HiB5 cells is seen on another[ neuronal population in the same

culture, the cholinergic neurons (see, e.g., Fig. 4A). '
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HiB5pUbi1zNBN22 cells with slice cultures of vent'kal mesencephali from porcine
embryos. f |

Preparation of Cultures: Ventral mesencephali (VM) were isolated from porcine

embryos (E28; n=12) under sterile conditions, chopped into 400 um slices and placed

in chilled Gey's balanced salt solution (GIBCO) with glucose (6.5 mg/mi). The tissue
slices were cultured by the interface culture method, originally developed by Stoppini

et al. [L. Stoppini, P.A. Buchs, D. Muller, J. Neurosci. l\f/lethocig 1991 37 173-182].

in brief, slices were placed on semi-porous mfembranes (Millipore, 0.3 um; 8
slices/membrane corresponding to one VM) placed as inserts in 6-well plates (Costar)
with serum containing medium (Gibco BRL). Each well contained 1 m! medium (50%
Optimem, 25% horse serum, 25% Hank's balano;ed salt solution (all GIBCO))
supplemented with D-giucose to a final concentrati(’:n of 25 mM. At day 0, 7000
transfected HiB5pUbi1zNBN22 (neublastin) or 70¢0 non-transfected HiBS cells
(control) were seeded on each tissue slice. The co-cultures were first grown in an
incubator at 33°C for 48 hours allowing the HiB5 cells immortalised with a temperature
sensitive oncogene to proliferate, and then placed in an incubator at 37°C, where the
HiBS cells differentiate. The medium was changedlt\mce a week. Antimitotics and
antibiotics were not used at any stage.

Determination of Dopamine by HPLC: At dqy 12 and 21 in vitro, the culture
medium was collected and analysed for dopamine ublng HPLC with electrochemical
detection (W.N. Slooth, J.B.P. Gramsbergen, J. Neurosci. Meth. 1995 60 141-49).

TJissue Processing and Immunohistochemllsﬂ: At day 21, the cultures
were fixed in 4% paraformaldehyde in phosphate butfer for 60 min., dehydrated in a
20% sucrose solution for 24 hours, frozen, cryostat s#ctioned at 20um (4 series), and
mounted onto gelatine coated microscope slides.) | One series of sections was
immunostained for tyrosine hydroxylase (TH) Bneﬂy,‘sectlons were washed in 0.05M
tris-buffered saline (TBS, pH 7.4) contamlng 1% Tiriton X-100 for 3x15 min. and
incubated with 10% fettle bovine serum (FBS, Life Technologies) in TBS for 30 min.
The tissue was then incubated for 24 hours at 4°C With monoclonal mouse anti-TH
antibody (Boehringer Mannheim) diluted 1:600 in TB$ with 10% FBS. After rinsing in
TBS with 1% Triton X-100 for 3x15 min., sections werg incubated for 60 min. with bio-
tinylated anti-mouse 1gG antibody (Amersham) dilutd'd 1:200 in TBS with 10% FBS.
The sections were then washed in TBS with 1%!Triton X-100 (3x15 min.) and
incubated for 60 min. with streptavidin-peroxidase (Dako) diluted 1:200 in TBS with
10% FBS. After washing in TBS (3x15 min.), bound antibody was visualised by
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Cell counts and morphometric analysis: Quantification of immunoreactive
TH-ir neurons was performed using bright field micfoscopy (Olympus). Only cells
displaying an intense staining with a well preserved ¢ellular structure and a distinct
nucleus were counted. The estimation was based on cell counts in every fourth culture
section using a x20 objective. Cell numbers were corrected for double counting
according to Abercrombie's formula (M. Abercrombiei Anat. Rec. 1946 94 239-47),
using the average diameter of the nuclei in the TH-ir peurons (8.6 % 0.2um, n = 30).
The size of the nuclei was estimated using a neuroh tracing system (Neurolucida,
MicroBrightFieid, Inc.).

The resuits of these experiments are shown; in Fig. 5. FIGS. 5A-5C are
illustrations of the effect of neublastin secreted from HiB5pUbi1zNBN22 cells on the
function and survival of slice cultures of pig enfnbryonic dopaminergic ventral
mesencephalic neurons co-cultured with either HiBSpUbi1zNBN22 cells (neublastin) or
HiB5 cells (control) as described infra. FIG. 5A and Fig. 5B: illustrate dopamine
released to the medium at DIV12 [Dopamine (prhol/ml) - day 12] and DiV21
[Dopamine (pmol/ml) - day 21], respectively. FIG. 5C: is an illustration of the number
of tyrosine hydroxylase immunoreactive cells per culture [TH-ir cells per culture] at
DIV21. |

At day 12 HPLC analysis revealed that medium from HiB5-neublastin co-
cultures contained 84% more dopamine than medium from HiB5-C co-cultures (Fig.
5A). At day 21 the difference was 78% (Fig. 5B), anq*l cell counts showed that HiB5-
neublastin co-cultures contained 66% more tyrosing hydroxylase immunoreactive
neurons than HiB5-C co-culiures (P<0.05) (Fig. SC)j This indicates, that neublastin
secreted from the HiBSpUbi1zNBN22 clone has a potént survival -effect on embryonic
porcine dopaminergic neurons. '

Example 8: Survival of Dorsal Root Ganglion Cellg’ in Serum-free Medium

This example shows the neurotrophic activity|of a neublastin polypeptide in
comparison with known neurotrophic factors. '

Pregnant female mice were killed by cervical !dislocation. The embryos were
processed for cuiture as follows. ;

Electrolytically sharpened tungsten needles wére used to dissect dorsal root
ganglia from indicated stages of C57/BI6 mice (M'pllegaard Breeding, Denmark).
Embryonic ganglia were incubated for 5 minutes at 37°C with 0.05% trypsin
(Gibco/BRL) in calcium and magnesium-free Hanks Halanced salt solution. Postnatal
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The cells were plated on 24 well plates (Nunc), that were precoated with
polyornithine (0.5 mg/ml, overnight) and laminin (20 mg/ml for 4 h; Gibco/BRL). The
neurons were incubated at 37°C in a humidified |5% CO, incubator in a defined
medium consisting of Hams F14 supplemented with 2 mM glutamine, 0.35% bovine
serum albumin, 60 ng/ml progesterone, 16 mg/mi putrescine, 400 ng/ml L-thyroxine,
38 ng/ml sodium selenite, 340 ng/m! triiodo-thyronine, 60 mg/ml penicillin and 100
mg/ml streptomycin.

After 48 hours of incubation, neurons were glearly recognised by their bipolar
morphology under phase-contrast optics. The perilcentage neuronal survival in the
absence or presence of trophic factors (added to tr:pe culture medium prior to plating
the neurons at 10 ng/ml), or of conditioned medium from the neublastin producing
HiBSpUbi1zZNBN22 cells, was assessed by countinb the neurons in the wells at 48
hours. .
The results of these experiments are presented in Fig. 9, in which figure:

0 represents the control experiment (in absente of factors);

1 represents experiments in the presence of GDNF;

2 represents experiments in the presence of Neurturin;

3 represents experiments in the presence of Neublastin of the invention;

E12 represents data from experiments carned out on DRG cells isolated from
embryonic day 12;

E16 represents data from experiments carried out on DRG cells isolated from
embryonic day 16; |

PO represents data from experiments carned out on DRG cells isolated from
the day of birth;

P7 represents data from experiments carrled out on DRG cells isolated from
day 7 after birth; and

P15 represents data from experiments carrled out on DRG cells isolated from
day 15 after birth.

These results clearly show that the neurotrobhlc factor of the invention show
activities comparable to, or even better than those ofithe well established neurotrophic
factors. ’



1011Q "109%VVE ()-!10 "109WNVE ()- "109%VE ()- SLOYVE ()-"-109%VE ()- 10MV 10MM
10MVC+DEEeG | gl hl zXJ<4 10!! 10MV 10MM Oy ! 109%VVE ()-IOy | 109%OVME () -

y
F1090VB& ()-!y ! 109WME ()-10 "100WMVE ()-hlilul|1ZJJK3LuS44 27 JAN 2003
“110%& ()-!L110%& ()- 9 L10%& ()511-10%& () 10%& ()-"L10%& ()-

10!

10MVBLMNCPYRER RWUGB4 10! 10 10! 21100/«&'()-I @llo%l&'()-lo @' 109 ()-!°

1109 ()eds
1 10% 0' 08
111 11t]b_r

% ) E “510% 0& 8

. gst 3the (ne bastm) to' protect adult nigfal
dopamlne (DA) neurons from 6-hydroxydopamine mdL}ced degeneration, we employed
a rat model of Parkinson's disease (Sauver and Oertel, Neuroscience 1994 59, 401-
415) and lentiviral gene transfer of neublastin. :

Lentivirus production: To generate a Ien;,'(iviral transfer vector encoding
neublastin, pHR’-neublastin, a 1331 bp BamH1 fragrhent from neublastin cDNA was
subcloned in the BamH1/Bgl 1| site of pSL301 (lnvitrogen). From this construct a 1519
bp BamH1/Xho1 fragment was cut out and ligated i111 the BamH1/Xho1 site of pHR’
carrying a woodchuck hepatitis virus post—translationél fragment (Zufferey R, Donello
JE, Trono D, Hope TJ. Woodchuck hepatitis vim§ posttranscriptional regulatory
element enhances expression of transgenes delivereid by retroviral vectors”; J, Virol.
1999 73 (4) 2886-2892). To generate pHR-GDNF ai701 bp BamH1/Xho1 fragment
from pUbi1z-GDNF was ligated in the BamH1/Xho1 site of pHR'.

Production of the lentiviral vector have been c;]escribed by e.g. Zufferey et al.
(Zufferey R, Nagy D, Mandel RJ, Naldini L, Trono D: “Multiply attenuated lentiviral
vector achieves efficient gene delivery in vivo; Nat. Bi:otechnol. 1997 15 (9) 871-875).
Briefly, the transfer constructs and the helper plasmids pR8.91 and pMDG were co-
transfected into 293T cells. Virions released into the media were collected at 48 and
72 hrs post-transfection. To concentrate the virus, thé media was centrifuged 1.5 hrs
at 141 000g, and the pellet dissolved in DMEM. The tifer of a control carrying the gene
for Green Fluorescent Protein (“GFP") was determinibd to be 10° transforming units
(TU) /ml by GFP fluorescence in 293T cells. A RNA slq}t blot technique (von Schwedler
U, Song J, Aiken C, Trono D: “Vif is crucial for human immunodeficiency virus type 1
proviral DNA synthesis in infected cells”; J. Virol, 1995} 67 (8) 4945-4955) was used to
determine viral particle titer. in the GDNF supernatjant and neublastin supernatant
there was 10 times less particles as compared to the GFP supernatant.

Surgical Procedures: All work involving anirqials was conducted according to
the rules set by the Ethical Committee for Use qf Laboratory Animais at Lund
University.

A total of 21 young adult female Sprague Dawley rats (B&K Universal,
Stockholm, Sweden) were used and housed under 12 hours light:dark cycle with free
access to rat chow and water. Retrograde labelljng and 6-OHDA lesions were
performed 3 weeks prior to lesion according to Sauer and Oertel )Sauer and Oertel,
Neuroscience 1994 §9 401-415). Briefly, under Equitl:nesin anaesthasia (0.3 ml/100g)
the rats were injected bilaterally with 0.2ul of a 2% solt'ption (dissolved in 0.9% NaCl) of
the retrograde tracer Fluoro-Gold (FG; Fluorochrome, jnc., Englewood, CO). Injections
were made using a 2 pl Hamilton syringe at co-ordinatés: AP= +0.5 mm; ML= £3.4 mm

10mv\
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(1uplideposit) of a lentiviral vector carrying the gene for green fluorescent protein
(GFP), neublastin or GDNF. Four of the deposits wqjare into the striatum along two
needle tracts at the foliowing co-ordinates: AP= +1.0 mm, ML= -2.6mm, DV, =5.0mm
DVo=-4.5mm and AP= 0.0mm, ML= -3.7mm, DV;1 =-5.0mm DV.=-4.5mm. The
supranigral deposit was made at AP= -5.2 mm, ML= 1-2.0 mm, DV, =-6.3 mm. Tooth

bar was set at —2.3 mm.

Twenty-one days after retrograde labelling, and 7 days after lentiviral injections
the animals were re-anaesthetised and with a 10ul Hamilton syringe a single deposit
of 20ug 6-OHDA (Sigma; calculated as free base and dissolved in 3yl ice cold saline
supplemented with 0.02% ascorbic acid) was injectépd into the right striatum in the
same location as the FG deposits. The injection ra;ei was 1pl/min, leaving another 3

min before retracting the needie. ;

Jissue Processing: At 21 days after the 8-OHDA injection the animals were
deeply anaesthetised with chloral hydrate and transcardially perfused with saline (pH
7.4; room temperature) for one min followed by 200 mi ice cold formaldehyde solution
(4% paraformaldehyde in 0.1M phosphate buffer, pH 17.4). The brains were dissected
and postfixed in the same fixative for 3-4 hours fand then transferred into 25%
sucrose/0.1M phosphate buffer for 48 hours. Five serifes of 40um sections through the

striatum and substantia nigra (SN) were cut on a freezﬁng microtome.

Quantitative Assessment of Dopaminergic Neurons in the SN: The number
of FG-labelled in the SN pars compacta was assessed by a blinded observer as

described previously (Sauer and Oertel, Neuroscience 1994 5§9, 401-415). In brief,
three consecutive sections centred around the level df the medial terminal nucleus of
the accessory optic tract (MTN; -5.3 in the atlas of Pdxinos and Watson (1997)) were
used and all labelled/stained neurons [aterally to tbe MTN was counted at 40 x
magnification (n=6-7/group). FG-labelied neurons were included if they were brightly
fluorescent under epi-iliumination at 330 nm, displayq'd a neuronal profile and extend

at ieast one neuritic process. |

On the lesion side in animals receiving injectiohs of lentivirus carrying GFP the
number of FG-positive nigral neurons were reduced tdla 18% of that on the intact side.
in contrast, animals injected with lenti-neublastin shofWed a near complete protection
of the number of FG-positive nigral neurons (89%).? This was as efficient as lenti-
GDNF treated animals where 87% of the retrogradel:y labelied neurons remained on
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neublastin [neublastin], GDNF [GDNF] or the Gre¢n Fluorescent Protein [GFP] as
indicated in the figure. Twenty one days after the 6:-OHDA injections, the number of
FG-labelled neurons in both sides of the striata were determined. The figure shows
the percentage [%FG lesion/intact] of FG-labelled neurans in the lesioned (right) side
verses the intact (left) side of the striata of the three Qroups of animals.

Example 10: Production of Antibodies .

To prepare antibodies against neublastin, t\f(vo rabbits were immunised with

either peptide 1: CRPTRYEAVSFMDVNST (amino acids 108-124 of SEQ ID NO: 9);
or peptide 2. ALRPPPGSRPVSQPC (amino acids 93-107 of SEQ D NO: 9)
conjugated to carrier protein at 3 week intervals. Two rabbits for each peptide were
immunised at week 0, 3, 6 and 10, and bleeds weré collected at week 7 and 11. The
second bleed was affinity purified via a peptide affii:'nity column. The antibodies were
named Ab-1 and Ab-2, according to the peptide. '
Western biot: 2 x 10° HiB5 cells, stably transfect;éd with the cDNA for neublastin
(HibSpUbi1zNBN22), or untransfected HiB5 cells, were incubated overnight in serum
free medium with N; supplement (GIBCO). The medium was concentrated on small
concentrators with cut-off membranes of 5 kDa (Millipore, Bedford, MA). Concentrated
samples were added 5 x Laemmii sample buffer jand were heated to 95°C for 5
minutes. Samples were separated by SDS polyacrylémide gel electrophoresis on 15%
acrylamide gels and transferred to PVDF-membranes. Residual protein-binding sites
were blocked with 5% non-fat dry milk in PBS with 0;.1% Tween-20. Membranes were
incubated overnight with neublastin antibody (1:1000), followed by incubation with a
secondary anti-rabbit or anti-mouse IgG antibgdy conjugated to horseradish
peroxidase (1:2000).

Immunostaining was visualised using enhanced chemoluminiscence Plus
(ECL+) according to the manufacturer's instructions (Amersham) The results of these
experiments are shown in FIG. 3 and Example 5.

Using standard techniques, we also raised rabbit polyclonal antibodies against
the following peptides: |
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CLAIMS

I. An isolated nucleic acid comprising a nucleotide sequence selected from the group
consisting of:

a) nucleotides 403 - 719 of SEQ ID NO. 1;

b) a nucleotide sequence that hybridizes speciﬁcally to a complement scquence
of nucleotides 405 - 719 of SEQ TD NO, 1 ufiuder high stringency solution
hybridization conditions,

wherein the nucleotide sequence codes on exprcssion for a néublastin polypeptide comprising all
of the following characteristics: ,
) seven conserved cysteine residucs at positions 8, 35, 39, 72, 73, 101, and
103 when numbered in accordance with SEQ ID NO. 2;
()  aminoacid residues as follows:
C atposition 8, L at posiliori 10, V at position 17, L at position 20, G
at position 21, L at position 22, G atl position 23, E at position 28, F at
position 32, R at position 33, F at pgsition 34, C at position 35, G at
position 37, C at position 39, C at pbsition 72, C al position 73, R at
position 74, P at position 75, F at pcisition 83, D at position 85, S at
position 97, A at position 98, C at position 101 and C at position 103,
each when numbered in accordance with SEQ ID NO. 2;
(i)  an LGLG repeat, an FRFC motif, a QPCCRP motif, and a SATACGC
motif;
(iv)  anamino acid sequence having at leakt 90% sequence identity with AA, -
AAps0f SEQ ID NO. 2.

2. A nucleic acid that comprises a nucleic acid sequenice that is complementary to the

nucleic acid of claim 1.

3. A veetor comprising the nucleic acid of claim 1.

4, The vector of ¢laim 3, wherein said vector is an expression vector.
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12. A strain of cells transformed in vitro the vector of ¢la1ms 10or11.

13.  The strain of claim 12, wherein said cells arc bacte:rial cells.

14.  Anisolated neublastin polypeptide comprising the following:

(a) seven conserved cysteine residues at )positions 8,35,39,72,73,101, and
103 when numbered in accordance with SEQ ID NO. 2;

(b)  amino acid residues as follows: |
C at position 8, L at position 10, V 4t position 17, L at position 20, G
at position 21, L at position 22, G aft position 23, E at position 28, F at
position 32, R at position 33, T at p,iosition 34, C at position 35, G at
position 37, C at position 39, C at ﬂiosition 72, C at position 73, R at
position 74, P at position 75, F at p:osition 83, D at position 85, S at
position 97, A at position 98, C at position 101 and C at position 103,
each when numbered in accordance jwith SEQ ID NO. 2;

(©) an LGLG repcat, an FRFC motif, a QPCCRP motif, and a SATACGC

motif: and
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19.  The method of claim 18, wherein said administration comprises systemic

administration.

20.  The method of claim 18, whetein said mammal is Efafﬂictcd with a condition selected
{rom the group cousisting of cerebral ischaemic nevronal :Flamage traumatic brain injury,
peripheral neuropathy, Alzheimer’s diseasc, Huntington’s disease, Parkinson’s disease,

amyotrophic lateral sclerosis, and memory impairmeni.

21. The method of claim 18, wherein said mammal is Eafflicted with a ncuronal disorder of

the peripheral nervous system, the medulla, or the spinal ¢ord.

22. A use of the neublastin nucleic acid set forth in claim 1 or 2 for the manufacturc of a
medicament for treatment of a neurodegencrative disease or disorder in an animal.

|
23. A use of the neublastin polypeptide of any one of If:laims 14-16 for the manufacture of
a medicament for treatment of a neurodegencrative diSea$ie or disorder in an animal.
24.  Anantibody that specifically binds 1o any one of fhe polypeptides of any one of
claims 14-16.
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M HEOR ()25, - . THehAGUaTK 0F Olainy 24, WBRRERDEGHhbeU MRS Idnal antibody.

26. A method of determining whether a neurodegenerative disease or disorder in an
animal is associated with an altered activity in a neublastin neurotrophic factor polypeptide,
said method comprising the steps of :
(a) contacting a biological sample ﬂ'O!ill said animal with the antibody of
claim 24 or 25, i
(b) determining whether an immune cémplcx forms between said antibody
and said protein,
(¢) comparing a level of said immune complex that forms in said sample
with a level of said immune complex that forms in a corresponding biological
sample from a patient lacking said neurali condition, and
(d  determining from said comparisonwhether said discase or disorder is
associated with said altcred level of activit:y in said neublastin neurotrophic
factor polypeptide.
27. A sirain of cells comprising an exogenous regulatory sequence cloncd in operative
association with an endogenous neublastin gene, said neqliblastin gene being capable of

encoding a polypeptide according 1o claim 14.

28. A method for producing the neublastin polypeptide of any one of claims 14-16, 29-33
or 35, the method comprising growing cells of thc strain pf any one of claims 53-8, 12-13 or
27 under conditions which allow ¢xpression of the polypgptide.

29. The method of claim 28, further comprising isola:fting the polypeptide.

30.  The ncublastin polypeptide of any on¢ of claims ;14-16, wherein the polypeptide has a
C-terminal amino acid sequence as set forth in AAz-AAjgs of SEQ ID NO: 2.

31.  The neublastin polypeptide of claim 18, 19, 20 o#" 24, wherein the polypeptide has a
C-terminal amino acid sequence as set forth in AA4-AAlys of SEQ ID NO: 2.

32.  The ncublastin polypeptide of any one of claims 14-16, wherein the conservative
amino acid substitutions represent less than 10% of the total number of residues in the

polypeptide.
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33. The neublastin polypeptide of claim 32, wherein 4hc conservative amino acid

substitutions represent less than 2% of the polypeptide. °

34.  The neublastin polypeptide of claim 32 wherein the conservative amino acid
substitutions represent a single amino acid substitution in the mature sequence, wherein the

both the substituted and replacement amino acid are non-fcyclic.

35.  Anisolated nucleic acid sequence comprising nucleotides 721 — 865 of
SEQID NO: 1. .
36. A neublastin peptide comprising any of the follo%g sequences:
GPGSRARAAGARGC (AA 30-43 of SEQ ID NO: 9);
LGHRSDELVRFREC (AA 57-70 of SEQ ID NO: 9);
CRRARSPHDLSL (AA 74-85 of SEQ ID NO: 9);
LRPPPGSRPVSQPC (AA 94-107 of SEQ ID NO: 9);
STWRTVDRLSATAC (AA 123-136 of SEQ IDNO: 9);
CRLRSQLVPVRALGLGHRSDELVRFRFC (AA 43-70 of SEQ ID NO: 9);
CRRARSPHDLSLASLLGAGALRPPPGSRPVSQPC (AA 74-107 of SEQ ID NO
9); |
CRPTRYEAVSFMDVNSTWRTVDRLSATAC (AA 108-136 of SEQ ID NO: 9);
CRPTRYEAVSFMDVNST (AA 108-124 of SEQ ID NO: 9); or
AURPPPGSRPVSQPC(AA 93-107 of SEQ ID 1\:70: 9).

37.  Anantibody generated against any of the pcptidés of claim 36.

38. A kit comprising, in one or more containets, a s@bstauce selected from the group
consisting of : .
(a)  neublastin polypeptide according to any pne of claims 14-16, 30-34 or 36;

(b)  an antibody of any one of claims 24-25 or 37,

(c)  ome or more nuclei¢ acid probes capable iof hybridizing to RNA of ncublastin; or
(d)  atleast one pairs of nucleic acid primers; capable of priming amplification of at

least a portion of a ncublastin gene.
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39. A method of diagnosing or screening for the presenc%: of or a predisposition for
developing a disease or disorder characterized by an aberrant lcvel of a neublastin
polypeptidc according to any one of claims 14-16, 30-34 or 36, in a subject comprising
measuring the level of said neublastin polypceptide, RNA iencoding the neublastin
polypeplide, or functional activity of the neublastin poly;?eptide in a sample derived from the
subject in which an increase or decrease in the level of the neublastin polypeptide, neublastin
RNA, or functional activity of neublastin polypeptide in é:hc sample, relative to the level of
the neublastin polypeptide, neublastin RNA or functiona} activity of neublastin found in an
analogous sample not having the disease or disorder or a; predisposition for developing the
disease or disorder, indicates the prescnce of the disease ior disorder or a predisposition for
developing the disease or disorder. |

40. A method for screening a purified neublastin polypéiptide according to any onc of claims
14-16, 30-34 or 36, or derivative of fragment thereof, or.a modulator of the activity of the
foregoing, for activity in trcating or preventing a disease, the mcthod comprising.

(a) measuring alterations in the phenql')type, genotype, behavior, survival or
proliferation of cells from a cell linc or test animal, said cells or animal
being derived from or display characteristics associated with the
disease, and said cells or animals;l having been contacted with or
administered with the neublastin polypeptide, derivative, fragment, or
modulator, and ’

®) comparing said alterations with the phenotypc, genotype, behavior,
survival or proliferation in cclls ¢r animals not so contacted with or
administercd with the ueublastin? polypeptide, denvative, fragment, or
modulator.

41. A method of treating peripheral neuropathies in 2 mammal, which method comprises
administering a therapeutically effective amount of a neublastin polypeptide according to any
one of claims 14-16, 30-34 or 36, wherein said periphd:ral neuropathy is selected from the
group consisting of trauma-induced neuropathies, chct'lpotherapy—induced neuropathies, toxin-
induced neuropathics, drug~-induced neuropathics, vitaitnin-deficiencydnduccd neuropathies;
idiopathic neuropathies; and diabeti¢ neuropathies.

42. The rethod of claim 19 wherein the neublastin is|delivered directly into the central
nervous systen. '
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43. The method o claim 19 wherein the neublastin is deiivered systemically by

subcutaneous injection intravenous administration, or intfavenous infusion administration.

44, A method for identifying, isolating or detecting novel nucleic acid sequences, comprising
using the sequence of one or more nucleic acids of any obe of claims 1, 2 or 35 in a computer

program, thereby identifying, isolating or detecting novel nucleic acid sequences.

45. A fixed substraic or DNA chip comprising one or more nucleic acids of any one of
claims 1, 2, or 35.

46. A method of identifying, isolating or detecting novel nucleic acid sequences, comprising
using the fixed substrate ot DNA chip of claim 45.

47. A method of identifying, isolating or detecting novél nucleic acid sequences, comprising
using the sequence of one or more polypeptides of any énc of claims 14-16, 30-34 or 36 ina
computer program thereby identifying, isolating or detefcting novel nucleic acid sequences.
48. A method for identifying a candidate compound that induces a neuroblastin-mediated
biological effect, the method comprising the steps of
(a) providing a test cell, said cell when contacted with neublastin
polypeptide of any one of claims 14116, 30-34 or 36 being induced to
express a detectable product; |
(b) exposing the cell to the candidate compound; and
(¢) detecting the detectable productij: said expression of the detectable
product indicating the ability of the ;candidate compound to induce said
neublastin-mediated biological effeét.
49. A method for expressing the nucleic acid of claim 2, wherein the method comprises
introducing a transcription unit comprising an exogemfims regulatory sequence into operative
association with an endogenous neublastin gene, wherein said endogenous ncublastin gene is

capablc of expressing the nuclcic acid of claim 2 when activated.



