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WO 2004/ 108760 PCT/ DK2004/ 000411 Inproved secretion
of neublastin Al references cited in the present
wappi#iostsd on are hereby i ncorporated by refer eRCEDK2004/000411
their entirety. 5 FIELD OF | NVENTI ON The present
IhE H'sQBreQi%Wtﬁrr[é%bl'Q’sttBOdS and conpositions for
produci ng a neub - tin polypeptide as well as | ocal
delivery of neublastin to specific regions of the
Al ?éft‘érengxgs &3 iy e ﬁ@%érﬁ‘ ShHRLA é@%e‘?&ﬂhﬁ@drp&%féﬁ%&ﬁreference in
system an the e or exanple by gene therapy. "The
theinestitetyon i ncl udes the delivery of neublastin from
transduced or trans- fected cells encapsulated into a
macrocapsule with a sem perneabl e nenbrane. The
FIEWRQFINVENTIQNMer concerns nmammal i an cel | s capabl e of
produci ng neublastin in increased anounts. 15
BACKGROUND OF THE | NVENTION Cel | s have ways to direct
Ttle preseot myenthesxoge@rnp msthadssandcomnosigiass & mseducigm geublas-

tlﬁ’ O{VF%ﬁld%eA WelPAS 181 ('ié'h@er?)gfrn%ﬁﬁl'agﬁH t%r%)%em%%glgﬁé?&aﬂhe nerv-

es are encl osed he cod
oush smon@lumm\mﬂm@ht@i BeR/Pu3 ﬁn@e@@mddbe @lmf%exquée by gene

2 %gé,e e *?P(vekﬁﬁq Hcﬁﬂez?%@h(ej]%@laé ét'ﬂﬁlasﬁ'\ HOA trASRIUESESr trans-

erm nal e newy syn-
faotxms csltsdemnalpylpiebﬁl itss atroadsecapistiec g ai mrnlperﬁ@eabbm gembrane.

o5 otibr RECEHS MBI ool PRRob bRty B8ubiiain i
maszsedadwountsto t he surroundi ngs. Thus, the signal
peptide remains inside the cell. 25 The pro-part of
the protein is cleaved fromthe mature part of the
BACKGROUNDDEMHE INVENIIAN the cell. For sone
neurotrophic factors, e.g. NG, the pro-part of the
protein is bloactlve as a neuropeptide. 30 In gene
Qelie hayy wabe teediténd dermswptsydthgeined profidiss fovaripugrogtmgiariments of

the) C(%E eéﬂsd ttg eag %h(t?%?eg@%?gipac%eﬁ S?%r%?ﬁéptﬁ%g D CRciked m%@%odmg

eln to ensure
pattf ther dpemogmoa €3¥A Bgd Birer spngjresised ascn@gmféh@ pysiteis By ¢he ribo-

ret cuI um u r -
shel Ffstf laiq! POt roAREH He ol ahiri Bl B eyt oym
thprsistedi polypeptifessto e dmectexiamw iaugh engeplesmplis refigslume diere,
t hat the ote C Wl

ther S0 BT Hevpd e PP Rle g g RERSE froBinil secreted
mattrne/wrmhﬂmgé?d‘musome sighelspeaptidée eemaamSmsuesﬂhe e2ll. t hat

the anmount of protein expressed is the sane as in the

nati ve cell. Furt her nore, one cannot excl ude the
Thessopaltidf yhd patein hssclebmivmmsth@mwrsmqmtecpfdbe protein and ends

I R A T g

iobieactive sisid neuropeptide.ar t woul d chose to

In gene therapy where the inserted gene codes for a protein which is to be secreted,
a signal sequence will need to be placed in front of the mature protein to ensure its
proper processing through the rough endoplasmic reticulum and the Golgi Apparatus.
The first choice is almost invariably the native signal sequence of the protein in ques-
tion, because it is generally desired that the protein is secreted and/or processed in
the same way as it is secreted and processed by the native cell. For some uses it is
also desired that the amount of protein expressed is the same as in the native cell.
Furthermore, one cannot exclude the possibility that the cleaved signal sequence
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use the pre-pro-part protein to ensure correct

processing and folding of the mature protein. 5 In
worowng/1esas@s it has turned out that in vivo trapcTDER@4/000411

and transfected cells whiche are supposed to secrete a

pl%gse%x #hE lﬁ]i e rhé‘t%@lfsn{j& tHQ"ceﬁ Q-"Heﬁlgl Rnk e skil By the @Htviduld chose to

erapeutically sufficient quantities_and
u¢e)thesmrefnr@1peﬁtpr@tetmeto eTisEe ﬁ%ryeoalp%eﬁ%m% apd dplding Ghthe, mature
D ivo gene therapy where cells are transfected or
transduced outside the body and inserted into the
patient after genetic nodification. 10 The prior art

|ndl’9ISﬁ¥ Egées% Ayd %{BJ&EE thaf @r\ff\ﬁ:} frﬁﬁkdﬁ@é@ 8hd krBAsfEREd cells which

peptide w th heterol ogous prot ei ns
anensumnm (3} sqemte lacherapplifoiastos dpmet seapiedhe thasapaulic Sptor in

th%éa&egééﬁl%/'s'ﬂlff c%r?TlngP%tlt%Q ARk f!r)]|I ?dﬁcléﬁ{fg%n TWS%H/ 8Rolt a prob-

I'an si @Se pept one t hat
leins irf enwivogeal theraphavhere gellepresirsiesied %trwwoms'de the

bénré‘;}'{;% FQE}F prog PQ‘[&'E%E ég’l\éﬁ@ loafickfdates to a

ically active neubl as-
tin poI ypeptide, conprising cuI turing a cell

Tﬁg (@PH éhrb%eg%gg@géﬁ@h%h VoHRAtichOBREEFiin Zt@ie'd&pﬂﬂ% of signal

€l C acC Ising a pronoter se ce opera
pdaptrdeev!/ltlu dheternlogbesopraleins g0 uﬁar@ma@qdﬁmqhﬂjeralogpg%@lxpresswn of

n%?r%%l%gx erﬁgtgmg éﬁ g%f@aoegééét RAL YB& dngﬁacﬂ’é@% eoplag@ing Mimmal-

not enco neubl ast1 n

iaprsigrat geptide vﬂ‘ theonecthahie fungtienal py e predusensiesiosi n

pol ypeptide is 220 am no acids long (Figure 25 17A)

(SEQ ID NO 10). The neubl astin signal peptide
SUMMARY OFTHEINSENAOMCI ds, be- ginning with

met hi onine at position 1 and ending wth al ani ne at

position 39 (Figure 1713). The longest full |ength

Tpe prabentinverdionmelateiss himetbot &ir pradusingeobielapisallyzaative neublas-

tlglpg‘yﬁgé]tg)% %MO%“EQS,?'?Q’ Elﬂﬁlilgé apc%ﬁ &h@)ﬁsﬁg @@&Fé%gfoﬂg/ew& RBompris-
ingeal Ibluelsici amlqbobrynpnmmg d@romptﬁrwguemcetqp@re(bly inkedrigla mycgleotide

sgcﬁ?berh%ﬁ ge%hg %1%3 b?[ﬂkgﬁ%ﬁ’& élﬂe?tgléﬁl @%?ﬁelg%’é'v@ﬂe%\n 198 nu-

posI
cleotidéd\sedieasd doea:rm’lteabarde 3 pouhlagtinpuesédivre pr o- pepti de
cl eavage sites and expression of pre-pro-Neublastin
in mammalian cells results in secretion of a variety
Thé mativehemapaptipe sieuplastin pblgpémidass @8AArsing rmgidsflong éFigure

T
gmhingdwitfa inrethierdes 3b6pegitianf 1 Bhe eadingoviticalasing @b pogitiat B9 (Figure

17H Tk braeRal l<ndh BESBED S bIGealRit B ol =cies

bagifihiagWithsssnineiat pesitioro40 pndendieg vithsabintrieaai positiomd07 (Figure
AED BB PhEh AR 8 OB ER Ao e
beginaihg afithealaniperat pbsitiors dO& end endihg vitimngly direen at:msug)m\zzqq Pre-

PN BHRHS 4Tahe b e SBis BE A i Sii orossion
O'f/@ﬁ‘é-plfOSNelfBMStlﬁdﬁmaﬂﬂhalﬂam’lce”S results in secretion of a variety of mature
peptides, possible forms consisting of the C-terminal 140, 113, 107, and 104 amino
acids. For each of these mature forms, there is one corresponding pro-domain made
up of the amino acids from postion 40, to the position preceding the first residue in

the mature peptide.
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5 reason mammal i an cells are often bl ocked from
secreting the neurotrophic factor encoded by the

WO e@ia08760ne possi bl e expl anati on coul d be thaPCT/DKe@a000411

processing of secreted proteins is cell specific.

TH-Q Er%séﬁt%@e?ﬁﬂﬁér&‘no%@ I sQ}I{ﬁloH 9 meeﬂ’obfémt braavest &f’np‘i’été absence

tor gene t viral "vector gene th erag
oi se@rgﬁn@n @érr@grqtrﬁ@hlﬁ[fggtoprlgcluﬁlgg rr&Jb(qsfln,n@ ey grperienced upon

tréﬁéo‘%ﬁm %f rﬂ?rtn?%ﬁar{ Qélls' VRN vEOEto b oth YernG@ Qﬁd ih@fr&Phhe phe-

cause viral vectors ensure stab
nomera) igtalsonolisatved fforenlarsmid ased exmc@8$l@ram<er§eﬁor§ame unknown

re-glgg irﬁ‘é{rﬁ;%hé}{‘ c@lfso r‘ed@@enf Biocidd frghﬁeF@cr&?ﬂ@r frShQRo®phfe factor |

uman neubl ast In, Oor a i cal active
encagied lyitom vetton Onetpesaibiesrpienation Fadd be, that @rrecfaprocessmg of
séc‘c%ttreggl d& EQ% ol s.%\?—ér:lhé‘ TN BRREKES s&ﬁ)ug pRSHferR iR d%e of viral
as a ro pr tein. neubl asti n pre 15
veotot géne thecapydiTaday, dlralh\eeqtm\/gmeu ibarap¥rie cansigered e inst pre-

t
S GRS R 081 POLCH 85100 Bl dgchas v
viFai vetiersnansare $tablpirdegration iniccthe @pﬁom\pgt@fﬁm ueash celly
repl acing the native signal peptide of neublastin
with an alternative signal peptide from other
Tpe dtvention peavidesder efficienoenpressinnog amatine hisaary newkiasin, or a
ﬁ) lc%ﬁ%%cfl\‘;eqHaﬂ%aglgneof%f%aﬁrje%n%n rﬁ%gﬂ%?@t i3 'é sbtteted neu-

fance romtrans cel’l
bléstm hbelymeptide dwea preeweteun unﬂ@qt ofras ahpreapre Ipeataint Ag“eublgstm pre

%R\r/algg(?rg}ngetowg Q/ngcgwe %ralW@%Q%g'cB 85H§nt3 %secreted

from nuc sequence encodi ng t
nsuutgamin paRpeptige (adeieﬁlsed/\mwe}a@nﬂ lachaterglpigaus signal sequence.
pol ypeptide, then it is possible to express and have
a hi gher anount of neubl astin secreted, than if the
Fprtoemege dime peesentinveigdrs havehstowrethat g ueplacihatthe native signal

p?%ttl gﬁ%’%h % LAY pa‘ﬁ%l@ﬂae{tﬁe il ﬁﬁ%ﬁg&ﬁfﬂm gFHt&B?ié“u%h as
frbnnlhﬂmurmldbjahrahtaa\xyeohwuwm@@ta regfswl, mmqr@t@m@fmeub@etm is fur-

out spect the invention
tr}eépgﬁ%rgceﬁOeﬁ%g%&g{)@g%nggﬁ%g%éﬁce encodi ng the sig-
nal peptide and the neubl astin pol ypeptide, the

Fﬁéﬁ%@ﬁ%% it g%%tglp inven %k/é‘%h&l}}ﬁ tﬁ#i'b(}/; e?r%vln:g]ethe nucleﬁtlde se-

NBCeUt| cal
q\dé@cteoendw(r@riﬂe rmo-mglcﬂﬁfrblimethe rrwelaohdm samdermﬁ eermodlng)rt@ signal

SRR Ly PEEER A0 A2 g IBLE B0 and hve

adighso 3'rrtduohofcrmublaetlmsaxdetéd>,rtham|f thevproaragion éxineluged. gene

t herapy. WD 2004/ 108760 PCT/ DK2004/000411 4 In a,

further aspect the invention relates to an isolated
Itestbeealfourtd ma’saithmegh the proaagion i needsavytfor mbey protaing to fold

SR LR B SBReHE ILFLEg oneennce i

oungypeegdl y hi gh anmounts of neubl astin conpared to
cells transduced or transfected with vectors en-

codi ng neublastin with its native signal sequence.

I B@arthdr aaped teeidvattioh ralatb de trednudiextide setliencelenceding the sig-

tit f I
SRR e o P 1 BRGE 5F Bl ST ekl ko e
it 8sdugncs ££ prdrmagetizal eommsﬁainsao)nmfismgdtje frectorléccording to
titpéﬁﬁégéqqn%% I@%g %2\1%18 gah%paceﬁlcawy Jaggetp%abqg a%ju%grtﬁr ngc%ients
carriers and/or diluents. The pharmaceutical composition can be used for in vivo and

ex vivo gene therapy.
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application is ex vivo gene therapy. In a further

aspect the invention relates to a packaging cell |ine
we apahbsgeof producing an infective vector parPCT/DE2004/000411

said vector particle conprising a retrovirally derived

ge- 15 none conprising a 5 retroviral LTR a tRNA

bi nding site, a packagin gnal, a pro noter: 8pera

Inla fuciber aspest fhel ipyRIdios Gelp ’f@ @qu%qﬂ@@d SRRl NS eRS ﬁyans-
and a | nmunogl obul i n
feg{egmhq'ﬁggﬁt%§d°§?&%r@gﬁﬁ'”3§ﬁﬂ°§econd strand gDI\IA
synthesis and a 3' retroviral LTR 20 These packagi ng
s&éﬂ éer#déne&ﬁ/ rﬁ@&\fl?@ hHéteéiellg Pavd "t@ﬁé’& blgtd Produée ahe»p%@tbaly%ugh

I nventi on. can al so be used for
amnuntswbng@ﬁestmmmwemw"é ﬁ@as@meat%dranaﬂ%fed with vectors en-

c&d’lr\?,ggﬁ%tﬁégtlﬁq/lv arfltst H%l%nél Regudrdb! TREscasRaelced Bﬁtransfected

Ion re es to ransgeni c non- hunan nmamma :
hasb well2Heraforsi engstitel @amml@n@ sewick oh@rasycer @ﬁi@dﬁrc@s igustrial

: scTIarl@ ﬂdﬁgﬁﬁdg\"ﬁ%ﬁﬁsﬂﬁ blﬁs‘?uﬁ%regt‘eﬂﬁ L8Is Eé\? also be used for

ntlon at over exp ress neubl astin
traveaplantatios ddtof mamgfian |§HbJBPﬂS as ﬂ@OHWG efeukiasier @aqipagicular

‘?ﬂ],gaﬁ%% ,§|39§p§g%quhggws Preferably the transduced or

ecte has 't’he genotype of the individual
ani- 30 mal, i.e. is not an allogenic or xenogenic
{ f BloRs
In %me %tfect{ abﬁ\/efn('t:iélltl F&éte turgﬁg(eat\%h?ederwlﬁetcbﬁﬁgé I% BloRBcing

aic arrfpmtlvemegtor padiclel paidregior @aﬁ@mcammlsmr avetrqvifgliv ﬁ%ﬂved ge-
n%rﬁfafc§ﬁ1'pﬁ§n a B Sl rgf L'ﬁ?t? ﬁ?l\iﬁ?ﬁfﬂﬂ holdREr & pgéégfrl@ré? 1:a pro-

east one 1so st ce according to
mioter expieraity, linked zowm@onmemgmnma fusgowﬁgg@n com-

pﬁﬂlﬁéﬁg@@aﬁﬁnar%ea Lllﬁ‘\ﬁgmggf)bﬂilfﬁ %ﬁb‘f %Laﬁ taﬁeér)élrpf)f second strand

I'h upon transprantati e central
Dhidr syotressyesidend’ réfoavdrial ls'ERl and pr ol onged del i very of
growth factor is a preferred adm nistration nmethod
for the treatnment of a nunber of CNS disorders, _
Thesd patikaginguell fings tambe euaed for paediicingdihe ¢irel wasiare according to

t@l %IU??"H? " F‘ﬁ%ﬂ Ul %%% b 50%ivS %R%gﬁé%ﬁﬁ ’wl'%wé%%psulated

atera sc erosi s e capsul es
an@trahsdtmﬂed;mthb@N&ed for |l ocal and prol onged delivery
of neublastin for peripheral disorders in- cluding but
not limted to neuropathy and neuropathic pain.
IrFa rftuithmr dspdctc titei iovention-relategde aeiyansgiesiornberumarpntRenal com-

le %la % ’? Jﬁrlﬁt geglsqelﬁbaﬁ%{ BQeGDSrOtYér%‘FecftéH wh! %ed\?elc'tdfeJchr‘afng to

I'red a patient usin
thie mmmhaSUapmmatsrthammmsatnechlasﬁn wcb@ rls@if@ﬂl@ﬂﬁh grofil-

nes ivery of the viral
"’l?a?'}q 'Elﬂée ?%e n%lidsa %;D"{é%%lfsdrg éposed to a single
| nf u3| on. In addition, repeat therapy is possible,
b B4 g8l (TS L8l 160 it an
ml rizl. isprot aft allégenicesr xeabgadearfsptamt.t he packagi ng cel |l s,
yet prevent host-cel I. passage into the cap- sule.

In a further aspect, the invention relates to an implantable cell culture device, the
-device comprising:

a semipermeable membrane permitting the diffusion of @ neurotrophic factor there-
through; and

at least one isolated host cell according to the invention.
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Thi s capsul ar approach increases the safety and
control of the therapy because the devices can easily
wheomaossseved (termnating the transducti on trBPE/DEAGN/000411
or explanted 20 and reinplanted (nodifying the
TI:ijé éiﬁ%ﬂﬂég caft Bétulgéﬁ forttﬁ@I&B?@Eﬂﬁe@fof'n@ﬁ@l@&ﬁrplﬁbdrﬁtrér%plantatlon
uce

ecause the capsul ar devicé is not open
intextheraeafralsesivousisyalemy Loplisad sed errlanasd SaliveRy O;Sﬂ&%htf%ctor is
a %)p&er‘?@& ‘éaﬂﬁr{%a%h ln‘?eﬂf\édeBr Mhe frehinftoht W BHumBeR®f CNS disorders,
trent prolongs the viability of the ackag_i g
inglgling b}ﬁ(ﬂﬁ)t ||Ii’f'ﬁiﬁ<ér1i@ Parkingan'scdippasea Aizhemerns figp3se; fluplington’s
dl?@éi%hgtrf)l@' dnfli nydABPRRYaterb sSle i) @@S?dw&a?ﬁﬁl%%ah Mikewise
' dwering an 1 nmune reaction in the ﬁatlen
be mised ffor lohalr angs pretanged e.deilmrqf ingHblasiinfessparighergk digprders in-
ki -
clpdfio (R 8 PSR HETBAch ) Yt RATBPAER pei Rther indcations in
clude eyedisoglelsse of the vector according to the in-
vention for the preparation of a nedicanment for the
treatnent of a nervous system disorder. 35 In another
The papsuleshef thisvisyarition previca fes the delivenugkviest parislesde odesired
Cco t Q. IRz ' I Il
SICE S Dallh' Qi 'F coBust o b, Frch i ARTNBEIORPyBoRs ce
lireeQermils zeatinko? Drivenusidbexiral pagtiarfa thertargpisite; pe opposed to
o) t
2 UL Gt S Feiih roBoal MERAY 18 pebaife, WAG RS dRHood of
|n11rourama11tarutn Vhel qwsums haye @orasdrrgsfencugh kealigyepasseae pfviral par-
it PR AT MY a4 V8L pRei el BBl 1P 1 -
swenposi ti on conpr|5|ng t he' 5 vector. According to
this aspect of the invention there is provided
inproved in vivo gene therapy nethods for the
Thise pamalart aproacdy inoessesythesafaly sedserirol af the,ihgmmydgcayse the
r
bl PSP e PR R AR HE AR AT A oH o erpinted
ahd veummantemgeemfymcthet ireaiment)t ﬁertmfcmeedharr@@mfagiachpn is re-
a Ve At effect. In
L s e VLl S T g
met hod of treating a nervous system disease, said

FW&[% %%ﬁ%@s@%ﬂcahgﬁat o'iﬁ:{nl%\mrngsrblﬁg% 8%%ir3jn%%ll$ Iﬂ rﬂgﬁét%;%thm the
patferit rendt prabsgwﬁedllatdlty sf the pahlgagirrg/@aﬂsiuppn iroplant, fexyer cells are

|Il&2¥§) ntﬁ o%d gwh%%h%%é? r'ﬁii@lgla&%etat?ﬁ ﬁtggg 'lﬁ%rﬂferme‘?l mg an

ano Preat nervous
indthens ceerciorbmstbel paiienéx  vi vo gene therapy and
i npl antation of therapeutic cells capable of secreting
in- 20 creased anobunts of neublastin. The currently
Irpa &frthier aspevk thedavention redatge tosusal @ tive vehiertdogerdirfg to the invention
neubl astin ti s heterol o- gous expression in E. coli,
38 AUREYTRAE™ ysis, extraction, purification, refolding
and op- tionally cleavage of the protein. An

Inala ts?{ ?u"ﬂhle\r/ %sgee rt rhe ln%]rjlt%ﬁ rél%te%stgqjs%% e %iéf&l éc%@ro‘ﬂxg to the in-
vention for the preparation of a medicament for the freatment of a nervous system

disorder.

In another aspect the invention relates to the use of the vector according to the in-
vention for the preparation of a medicament for the treatment of a CNS disorder.
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25 research scale amounts includes culture of a
manmal i an producer cell such as CHO cells secreting
wa@ormaes7by processed and fol ded neubl astin i nt BCT/D&E2004/000411
cul ture madi um fromwheresit can be isol ated
Fhrlefhbiesing jtibM relﬂé@ t@ﬁ'ﬁf@hédﬂ‘@f #e&iting 20leridi® fsRHeakease,

|nvent|on pro uce neublastin in higher ampunt than
saie methegfosmprising adminisitinghto andngiyidgaldn needinef

o RPLASRO ArebIRI ST BOME G808 0B rfvehin; B oduci ng

l'astin, which is correctly processed .
a hedapestticlly ef@@b\rea%mplmt oBthephanmaceytisa| exqigsitipngeomprising the
JIRAW NGS Figure 1: Alignment of |gSP sequences from
various manmals. 35 Figure 2:. Vector nap of the
lentiviral vector construct pHsC. | gSP. hNBN. Wused for

AW%@B&? %g%@e&i fg@ﬁﬁ\%nh&'\ Eans %ré’wdé@n?&%dl%\ﬂﬁ@ gene

ure 3: Vector map o
theNplyrmethSis forBe trendiment %gqamqgm syelglieieeasss- As evndenced by the

@&Ge& a5 BM@“@M&&%PH&%&%@ VirR08ct8R0bF the Prédemt 'ilﬁ/@ntlon re-
tes use gure 4. Determ nation of
sINBNN dithénio tigsden selcveeth@towaE@nosAe@ depPblpgtit and asrgl @gpequence
v, s in cell supernatants were
mgopq%vedrl\r{lﬁ%g %iﬁ%ﬁécfeconbl nant nouse Artem n produced
in E coli (rrART) as st andard (b) Anal ysis of

é@tﬁﬁﬂﬂﬁ%ﬁs@ %tr tﬂm eﬁcrﬂla hed o@ ?r).aatﬁ*l@aé Méh%u@gystem

super nat rom ns qure .
dideades said hnheihodamtham tvansnlanm tQran mqizslnualnn na@a%ﬁ@fe

2 R A P P e o

rec oatnimpiamtahll‘de(ncexlmor@lby tonigligpveingo Pr super nat ant s
from ARPE- 19 transfected or transduced w th | gSP-NBN
expression constructs and two CHO cell clones stably
Tbmease&@rpe@ﬂdeagamh&rfwaymfdraﬁilmgiﬂ?rfyéu% sysiemngigorders based on ex
N n e -
vn&gsqe[nl E{ﬁ% ?a%yt e gﬁq@cosy a%Ofe ﬂ%ﬁé&ﬁfg\g@%qs 6%?% Bfe of Q@cretmg "
creanedemsurts of newlikdstist i n aft er reducti on by the

~anti body #378. Figure 6: Prediction of signal pepti de

cl eavage by Signal P. For explanation see Ex- ol e 4.
TR chirgnttyepréferféidgmetnad iwdwepﬁca@npr@dpq;@ncpfnmm  igheterolo-

g%é%r%s%éosn Q%S BY %@H&%ueﬂ %@Q%(trggﬁon BAifRA85A, Q%foﬁﬁr?g and op-

gure OWs ré ati1 ves 'NBN
tmméllgea:ﬁaevagmdﬁ the @ragein sl attmn@trve rrgthod @MBichriel usexhiog progibetipn of

R S AR Rl LiEee BB DALy g O

cbles mdnetlngamnrrumtlwpmt@ssﬁd e foleect neeblaﬁhmmtmmmﬁtyf& medlum

VBB BERL TR0 a0\ TS oRiFAEROREL 00 s

|rtvbet|dtabr0¢jecd§1 ueablasizubl highemaBouritSEgan Berm befsy far n@mahan
het i C r

o B RO PRSP L8RS 16 Rl igaeive

neoblagiiiOwbiehlis exrpeotly pravasge8EQdIfaldaidneublastin.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: Alignment of IgSP sequences from various mammals.

Figure 2: Vector map of the lentiviral vector construct pHsC.lgSP.hNBN.W used for
transduction experiments in Example 2.
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59). Nucleotides in the synthetic gene that have been

changed fromthe native se- quence are indicated (*).
W@ 200#i10816@ 10 depi cts the neubl astin sequence BET/DKR004/000411

plasm d pNBN026-35 (SEQ IDNO  60). | mTedi ately

upstream of the presented sequence is a "CT"

di nucl eoti de that WD 2004/ 108760 PCT/ Dmoﬁéré&q\ﬁll
Figanet Bi Mettes nap &f Xhe|PNEstlgPRONGN- spaee g tSgAyence as

Wmﬁm GHo! RSd Siteshis@H e Exdmple 1.
eprcts ew%&%}“%%qgaln%ﬂ%ﬁ )g{f' aﬁrhﬁg'ﬁn IneoS acid (SEQpleD
NO. 62) 5 sequence of the 104 C term nal am no acids
Fiaﬁrenf %t@rﬂlhﬁloﬁ'nuo?q\‘férﬁ %cf?wtgmﬁ‘EHERéﬁB%L@@R'(duﬁ?lS%eééﬁﬁﬂes) (a)
sequence is un 't ned. Figure 12 de
NBNea@Nme(sSEQ:¢|Dsmme@ﬁtsaw&rﬁaﬁﬁfﬂﬁmﬁ@iddU%'%QGP%“ pnigmpuse
Aﬁ&'ﬂ U(%f ihe d:lb?g Tzrag‘ HHdafdN ( BgAﬁQIyQ§ oPSupernatants from

Neup |n fuse l'astin si gnal sequence.
trél'riséecsescgcrdlb @e4oalpge of sin@méantsfz freen tramsguges B8R depi ct s

the DNA (SEQ. 1D NO 65) and amino acid (SEQ ID NO 66)

sequence of the 104 Ctermnal am no acids of ’
FigerebbaWtasterf el caradysisnwidh Bgrianti-NBih antibosly (i 8e da) Anglysis of

R N e T i e

resembiaoeNBN (INBN)L(X ADatysisraf saperagiants T MR cﬁ~19 transfected or
tré}és%l%gdg Wtﬂ_llhgﬁq\?sl{i %Xﬁrégglgh fdoRrucd Qﬂ tYR}o %l@@aéell clones stably

sequence I's un I ned gure

oMeﬁEmsungs NlBhbfrD)NAa smlqiumc@on(sw@ (QBIQIENRPY %wid Chlﬁa NBN16).
Agﬁylrv?] 6:1%?(%?% g‘feoPos&]te%?\S)fl tﬁ? 'ﬂgc?%g%tgg anh %n%o@ylér%gmnﬁﬁ’émers of

néaoiamtin eftet @dabtlcs‘dmjea@etlbdmé3§89nal sequence, which
contains an intron, is wunderlined. 25 Figure 15
depi cts mass spectroneter results of neublastin
F@ecer &t RetdictiomoCsignaleieptide dleavaget e Signpiifaiar skpjaration see Ex-
a Lgnce (15A) or the human growt h hornone signal
'5'8 uence (15B)(15C). The peaks at 11,156 and 11, 157
daltons correspond to a 104- am no acid neublastin C
term A9 a
F'@gﬁ ﬂ?'g Zr rgeigpgnggtlgﬁ]'&%%scgmé%vg%ﬁg pgubl agﬁé\'\’S é)lasm|d
pHeCXWh &br éxpdaratint se¢Eyample ’6A depi cts 30
degl ycosyl ated neubl astin from al bum n-directed
secretion. Figure 15B depicts degl ycosyl ated
Flyeis 82t $A Shows Halatives (tENuedteaseraopdidorid medigt and Fig. 8B and

re ur i stin from human
8?{ g‘\?)("ﬂ“%%ﬁ eaﬁeéljlgg%dsgggfstgfﬁ%n %’zaks wWth greater
nmasses correspond to the presence of various
35 Fl d I
F%ﬁ <felpg$§ Hbe %eq c? >(/)11 gr}e f(gicg%%o# @I @ﬁﬁiﬂ¥l 5@%‘6 écﬁds of the
natwebh@san nepslastingeodypepti@HSER ID NOWD) mmhe@@rﬁespondmg DNA
sgﬂn[c)gze%%'éw%) 9141’}04 % terminal amino acids of the native human neublastin
(SEQ ID NO: 58) aligned with a synthetic gene encoding the 104 C terminal amino

acids of the native human neublastin optimized for CHO cell expression (SEQ ID NO:

- 59). Nucleotides in the synthetic gene that have been changed from the native se-

quence are indicated (*).

Figure 10 depicts the neublastin sequence within plasmid pNBN026-35 (SEQ ID NO:

60). Immediately upstream of the presented sequence is a “CT” dinucleotide that
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Figure 17A depicts the am no acid sequence of
full-length neublastin including the mnature protein,

wo b@4posie@donai n and t he signal peptide (SEQ | DPCIDDKI@)000411

Figure 17B depicts the am#%o acid sequence of the
céd’!hhut&@ﬂﬁé bkhBﬁlte'stf%tl&? iR, @ﬁlh’ieﬂla‘%élﬁ QABn§en #ea BafiHy WéLriction
/C depicts the am no acid sequence of the full-length
Slfﬁsubl astin pro-domain. 5 DEFINITIONS "C term nal
am no acids,"” as used herein, neans a series of
cont i ﬁ;uous am no acids in a polypeptide chain_no

Figii: AT Gersts e DM (osenp NB: B A otmiRestiol SEBR T A 62)
éc[b Pt}@ WPIS{O4TT RirRil{f S adiROGiShetiblz8gh %e&%fﬁrs'yﬁth@ﬁb signal
east amno acids correspond- ing to am no acids-4
sequenge.ofheSinal seqyenca i, underlingd.  * pr epr oneubl astin
pol ypeptide," (SEQ ID NO 10) as used herei n, neans a
pol ypep- 15 tide consisti n% of mature

Figetebl asdapiets ithee DNA (BEQ1D BO: 3k avdl ararﬁOn@C'%\dSEQ B} NO: 64)
{lﬁ.l'é%?%tf't (1848 té@r%néloarﬁl%g é&d§5@né@)l§@n fjdged td t?a\‘:-‘neublas’un
human neubl astin pro- domain, i.e., 68
snerralrwqa@mﬂm sighaliequenaetie underlined. nus of the rrat ur e
neubl astin (a.a. 40 to 107 of SEQ ID NGO 10), and the

human neubl astin signal peptide, i.e., the 39 amn
Figoreid3prdspidmather BNALSEQ i3 NP ES) and eming agid] (35Q P No: 66)

@%L%ngg BRIHR 10R terthirid adiho adhisOdr réggakﬁh TQed 102 aPluffidignal
tide - eukaryotic signal pepti A eukaryotic

sengamae Temignk seguencp épindgdinegs esent on protei ns that
are destined either to be secreted or to be nenbrane

com ponents. It is usually N-termnal to the protein
Figura 8B regist the: BRGEQ ADING; G0nAng@pins agiidSEQ ID NO: 70)

secgfe'h%eféfetﬂg ﬁé@f@h’lﬁ]a( Ui %ld% Qf F'? udM<her é‘@cll Yo a modified

consi dered a pep t|
aleumSlng@qumnml Bke Smn@usgﬁmnq@e@vnwhnedas used
herein, means first 39 anmno acids of SEQ ID NO 10

or any portion thereof that effects the secretion of
Figues rtmdapetmmeNAosaqasmm(SE@rtDa\l@efS?) and-gmind aeid(sequence

é}éfé!%%é' gm%gogquﬁmﬁ@lao,ﬂgﬁ%o@ qm%hab&.rﬁﬁ,sg to a human

sequence e unc neubl asti n SI%
gy |hdarnor%sn@na‘r§nwa¢noanTb¢ gignal gaepencte Whichecosiajipmpn intron, is
&%Qﬁh derived froma mammal i an protein secreted

rough the ER WD 2004/ 108760 PCT/ DK2004/ 000411 10
Nhture human neubl astin pol ypeptide as used herein

ARERETa Bt PeL Aoty ARG AL ARH QB EE TN ERD oot
udiag uhe atbursie sigodll sesuience ¢15A)ept e human sarawie heinene signal
SEEP Lo Lol o 17180500 959 SelpDBlotpoR e 1os-
aMiriaia@d neublaginoC deriimal frepypelThe eealss a’ts‘e‘HOEF’Pealei 1,82 dsltons
ohisPaL b Tt L PR Sh P RRels Fgg 154 gops
deglycosylated neublastin from albumin-directed secretion. Figure 15B depicts
deglycosylated neublastin from human growth hormone-directed secretion. Figure
15C depicts neublastin from human growth hormone-directed secretion. Peaks with

greater masses correspond to the presence of various glycoforms.

Figure 16 depicts KIRA assay results demonstrating activity of recombinantly pro-

" duced neublastin produced in CHO cells.
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10 Neubl astin pol ypeptide as used herein neans a
pol ypepti de conprising the C term nal 99-140 am no

w@eooda08760 nat i ve hunan Neubl astin, the C-term PEI/DK2004/000411

99- 144 of native rat or nouse Neubl astin. Mre
%’u?é qrApicks MeuBhRStddl BeJULREF dfi- Iéﬁ’dfﬁfrie‘éxﬁléstlﬁ fluding the

termnal 99-113 ami no acids of native

mesurs| Ragteing thet pre-domait Anchie signal peptidenSKe Q;Ng)s 18} Figure 178
dBGkH Vtﬁe ra%né‘%&@'s%%héﬁbe &'thé RQI-Eng B80S IneBBadiBsigndl Nfeptide.

acl nouse 15 neubl astin, each with up to 15 am no
Figerel 1 E@ @lgplr:tsljhe 8mNG 36iq SROUARES Qfdha @t!fd%mﬂi@ nevwastw pomain.
contexts it will be undersfood that "secreted

neubl asti n pol ypepti de" neans a polypeptide to be
DEFENEI@NSas opposed to one that has been secreted

al ready. The secreted neublastin pol ypepti de does not
contai n a neubl astin pro-region. 20 Functiona

“Gdermingl minpaddeies Hsedheieipepepar alsstes eticudiguRisnaming acids
it EBQE Btc!hgﬁ distdl frofBh& BRIRERD) itéltind brahe pol%peptlde.

pr op e 1s cleavable fromthe mature peptid y

furin after cleavage of the signal peptide.

o T L
lm@cﬂﬁh@@pﬂdﬁkyﬂhtq -dﬁ Ofﬁ’EQlerN@ 1G.¢'. i&-ra Elisa or RET

L3 Elisa as- says. "Heterol ogous," as used when

referring to a nucleic acid sequence or an am no acid
“B@qmecblastrremlxp@tléeq@E@éDtN%t1Q)raSgJSﬁdth?sem,rlaﬁ@%ﬁ a polypep-
tnﬁg lf:'bﬁgﬁt n%rcﬂ“' rgg'thﬁé)pﬁrﬂgn Pl@ﬁﬁléé?th‘ll g P4 ?é’%t tefRiinkl afifno écflds of

nodi fi ed omits origina
nboblastlri—(@tee n@Bdsgaa@ 0§B§@dD mfépio dihe-fulh lestinRumase pey in pro-

: u [ t ;

dB% FFZ%f Flﬁé 6y %on&lﬁoﬁrﬁa%a}z’? ?%{é&;ﬁﬁus o t¥e mature neublastin

(@ammmmc&mm NQIIODETHAIHEGEDHDES(IRIJW’imlwl pegtide, i.e., the

{

p%ﬁ% I!anggls ngﬁ%rh I g1 d IQ'?eﬁrﬁrlu,ﬁs cﬁ%?%ge%{égﬁﬁgrﬂr?]g LdbRfain (a.a. 1 to 39

ofi GELEIB NQe1@equence encodl ng neubl astin pol ypeptl de

does not encode a pro-region. 5 In the present

context a pro-region conprises at |east ami no acids

Sigrtal peptidel- etk BEajic signal Meptidel 3\ eukarypticisignaiipeptide is a peptide

p%s%f %I‘?gliéf?lhgﬁ-fq ?e B&Qﬂn&? @%5% 'b%es%'\%tec! ?Pt%t b@me%rane com-

plldbelaispllt & wually pd-tenmnplrtoimeeunotﬂm lo drgppliesent wt%eaéltSIgnal pep-
n n

oGP 1ot Sihalropaicl 28 YA, vbRiorh ) ghngoritigred

signal sepdidences, corresponding to anmino 10 acids -41 to

27 of SEQID NGO 10, or amno acids -41 to 31 of SEQ

ID NO 11, or of SEQID NO 12. Signal peptides 15 ,
“Finectiorgmesibiastin sigoalpeptidss oasliseyl heseinhmeansy &ist 39 @mino acids of

STy N PR P ERTEE ot v

lagtindpoor @ssli.on  vector conprising a nucleic acid
conprising a pronoter sequence capable of direct- ing
expression of a nucl eotide sequence encodi ng a signal
“Pemdtiods! repiblaatin ighyl deqnéremd” nteana aneudigiastidrsequence encoding a

Cé'éﬁ%'pt 'ugEStiﬁ"QSEe‘ﬁiprépt?o%i.d nucl eoti de sequence does not

A mammalian signal peptide is a signal peptide derived from a mammalian protein
secreted through the ER.
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secretion process, the signal peptide of the

woewbliesso n pre-protein is cleaved by the hosPCT®BKR004/000411
producing t he neubl astin pdbypeptide. Wile the

e S dgdddngéteiramelshé ltiesl GrterinBan 113
M% Lﬁg Pe@%%ﬁétlﬁhat t ﬁgééé)égalﬁgébe vglrl abl [ i t§f§r=5 I_J)]
Q1D No. 10

amine ayio@@|nab\@ghura@ ReUbIaslin .o PIENO 2GS
enbodi nents havi ng sone anbigu- ity V\nth respect to
the exact cleavage site are within the scope o

he.
Metwe imouse. nquilastingriypeplifie iageusedy NYenampapsiiag (Cstedpinal 113
ar?ﬁln% sﬁﬁﬁ’ltah\%emoﬁégﬁb%‘ﬁas%n he! 8hHPaREs1 L84 GFBEQ 1D No. 11
such as a manmal i an signal peptide. The - .
SI gnal peptide may be from 30 any suitable species;:

I\/@Hﬁg rAtn T%ﬂe s éﬁtrder & us%ﬂéﬂ&%% mer% tr%ogqtel‘hﬂﬁal CBVamino

hor se. ept | i nked
ameeubi rafive natmeublestt, i aeam@ﬁ@cm 162@%03@!59 l@ 'N%cﬂ y
fused to said neublastin polypeptide, such as the
C-termnal end of the signal peptide 35 being fused
Neoblastin Nolypeptideass aisad dtereinemaaimica gelypeniiey praperising the C-
YPr%?@é’ﬁ@%?ﬁ%% RElk Qlﬁ?r%ﬁé ﬂglgléllrl\leu%%s‘fﬁ tﬁ&'@-?é?ﬁﬁ'%l 0Y-144 of
The a ed exanp Pes e use his signal peptide
natlvegeherr mpbuse lélsuﬂ)laﬁlnl Mose Prefgy| ablv@ng@@asému Rﬂ‘VP@PtIde comprises
iy et BT iy ok S B hlikh MU, LRSS tirfinal 05113
amizld acids of native rairmgublasiin,tar #)e @rt@rnwnf@lw9 Pi3%aming acids of mouse
%%@ur{ne%&‘gf v\fﬁﬁld Sto(’l‘%a?ﬂ ifd Qc),lgoi ﬁ tStfIns Sin RhO AL 5&ftience. In

e pr fqge/ active proteln
cetain cb:htextsmg\malbepepersémdgfbate sperefadswyblgistie pplypentisiet means a

p?lﬁ 8%%8%%% ecpéf?]a be o%&égdeto%attﬁéphéé bé&en %&t@g'a‘}gady The

tor ve discovered that not
semrb’gedtdwbhatn p@lymdda dees notgiopiail a peyhlasiia pPreveEen-ons
as a signal peptide, but al so heterol ogous signal
peptides are useful and 10 often provide a higher
Fymeilodat treaublatstie prmiomw isiagpepitide igsatederetwern thetsignsl Bepigs and
d
itk PRBlAs B p3peReE sRAv B Ron rcpingieR pepiide by furin
aﬁe&rdmxagelogtmlsm@ppem@e a cytokine signal peptide and
an i munogl obulin signal peptide. 15 Thus, exanples -
of signal peptides are signal peptides selected from
Bldmtlgtyoanlmydo birsli hanngjmefisetiGreay witly GIRoSptRETegnd @gpce RET

SRR Fitr SRR e PaREl R PRy i o

spgpt i de and EGF signal peptide, signal peptides

sel ected froma hornone signal peptide, said hornone
being selected fromthe group consisting of growth
Heﬂemhsgaqusj”rasmed whaBtefetrifg 1B $HuclelQ apid FEqueVsE, or sHamino acid

and
STt R e R e 3, U BALE S SBPorBERIG U pdtter
holsiecal)y on p froomibie stimednost celleismodifiedi frong ity aegingdp.de,
CDNF signal peptide, persephin signal peptide, and NGF
signal peptide. 25 I n another enbodi ment, the signal
Hatg@biodeus sigaall peptiee —fa signal lpeptideongt edursilys béing operatively linked

to a neublastin polypeptide.
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al bum n signal peptide, nodified al bum n signal
peptide, and growth hornone signal peptide, such as a
wGa2@nabs7pepti de sel ected fromthe group consi SPCTDKOG04/000411
rat al bum n signal peptidd]l nodified rat al bumn
DéTRl’ﬂég @@@&Rﬂtﬁrloﬁl@F uEaRvenaYdk hormone sig 30 nal
peptide, such as rat albumn signal peptide and human
growt h hornone signal peptide. Thus, in sone

Tlfém9%\ti'5ﬁ Niitestb® MEREE ?(ﬁ‘il)rcgb%‘émgaasﬁédblé%@h YREBEPHHR Wiserein the

to a native rat al umnsngq etlde This is
nusleiipé isedence ensiting pewitestiggolypeP %@?eSe'?ﬂS@apod%@ pro-region.

Inmﬁggﬁes«%ﬁ%oﬁ &t Stﬁrg %@Hlblc@ﬁbhébéogi MBEPEINGR AGdd Lakad -11 of

m n signal sequence. This is
SEQeHHING.; 40, b1yorSElQMqr,e Referably the: prsr-ivgioncioptisae At '§ast amino

adide —zﬁetow? C%%Ql? 1@%@@%%/ WQ%}" QQ%&% préﬁeré’dlﬂr%dpro -region

neubl astin pol ypepti fused
cdmprises et Eaghamingagigsndd. to 1919f eny §f S,Fe@n’;ﬂ |NQ eaobiﬂ gL, most

prjel%r%\ﬁé §0m6rpse¥%e %P@Pgﬁéllnlen SIQ é@@]ﬂéncésh%oﬁééiﬁ%mg to amino

such
acads +4netq mﬁg@wm ﬂoh@lawln@l?@%ﬁ -§11dﬂ§ﬂ oé@ﬁ@ %NOF i1, or of
S@@rlb'l\wl , an inmmuno- globulin signal peptide nmay be

a srgnal pept| de selected fromthe group consisting of
mouse 1gSP (SEQ ID NO 4), rat 1gSP (SEQ I D NO 6),
L SP (SEQID NO5), siman IgSP (SEQ ID NO 2
sigh Ekﬁ‘hi%an | gSP (SEQ ID NO 1), such as nouse | gSP
(SEQ 1D NO 4) or human 1gSP (SEQ 1D NO 1). 10
Tlggng%@rggé DYLLD, g%gwn%\j\bﬁfﬁ% |Hk%n4|b|9§8 §esaa %H@IHC a8 compris-

d pept roma gr oup
ingesnpEinsoterTesusacr caEabie OfF @l‘tﬁum@rarﬁe"rtm@ @CQ%WRIE)?!” expression

o ifshe bR eee A0Rl9 SommecpRtene B b
ingaxpessionainaZlicieptidg seque6& emgdmgs@g};nzpj@e@gdﬁ opemqtl\galy linked
;%g@bblﬁg ﬁ; ggﬁé%ﬁldésw}‘@rrelr%% ? mdc%%h&@tsgﬁ’ué%@tdoteg%ot encode a

ce tan be ered to a large extent

pai-tehipatof agenblaatirt pdypqptld@angl ng the bi ol ogi-cal

function of the signal peptide. It is also observed
that there is cross species reactivity as evidenced by
Dul‘heg dinp sedetor paoqeses theThigsa pamide ofalhei IEQ!JbJﬁﬂ'n visrefprotein is

o e O3 oA PSEIAR el A PWovace

sif ef@r@billy delnaed Skillesl arfisampwid) @poreoiamﬁwt d;hergucan be variability

cause th [
PERAES LERTHTAbE T Rl SRS RRg St oy
ity lnth rgsplect tortied examdh blyeavagecﬂitefanerwﬁhlorthgswplemf dhredigvention.
reduce the risk of any cross species side effect. 25
I n anot her enbodi nent the signal peptide is a native

The slgnaspeptide ingryele @repfunciinalsignal geptiden audhvas abetarologous sig-
bl ast [
nBheh AR ok e A dom DERlr B el Re. FIRy ik Aegfoe Rl e from

- ang whltatsé ispepios,ypept gl buiman,celolige ragl menkey, pig, dog, cat cow or

horse.

The signal peptide is linked to the neublastin polypeptide, and is preferably directly
fused to said neublastin polypeptide, such as the C-terminal end of the signal peptide
being fused to the N-terminal end of the neublastin polypeptide.
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- plagmid transfedied &e! (rrl Yithen bbs ¢!

proneubl astin. 30 In yet another enbodi nent, the
signal peptide is a synthetic signal peptide, such as

wo b@440gye@l peptide having the am no acid sequURCIBKQH04/000411

AAl - AA38 of SEQ I D NO 62. 1EMet S

A8Telidentad by %@éh@éﬁcear@aﬁ@@es Breoddy & talsesi§hal lpepfley @ yéneral
er Al aLeuTr pProT

rasulinTLAD ABPNP Sedelionser aevhlagin bt Yy apg ipgyivo. The resuits

WeRDAIQRERR BSTH RREANR884Adductd chiruih @Rbidhd in vrtro) and with
Neubl asti n pol ypepti des_are @roter ns, whi ch

TR 4R FHGHAIR; eI as a biologi-

cRIyEXE0 pRASIANRALhE Bignar UPREE gERIRTESEY dikdttly &the gene coding
restore the activity 5 of neuronal cells and tissues.

foudhmmatire Arqtein (is. &rrlyd'aeéf@rme@a ‘e.g., in WD 00/01815)
has alternately been referred to as artem'n (see
., WD 00/18799) and "eno
Tbe/lrr\mm have disceyered thak nebeﬂlyctheéga'ﬂrr é@uaesfaﬂ arggelaﬁ%pt'de
fdﬁncﬂ@r%r ana didifa pebride3 et 8@6fr%f@rbl}ég&d\é‘ﬁgnélg)e?ﬁ@ééearee&seful and
gy,

rends in i s

Oﬁe'?r@m&e é)\h'ggﬁ‘ﬁ‘f wreldcf@ran the nafivecsignal eaplifdey ﬂ'@prmp@gous signal
p%&ﬁfecganl Hege%'%téoal‘?‘brrﬁhe( gr%ﬂ%onsré@@g%’a%é&@factbﬁs@ﬁ& peptide, a

whi ch 1 ncl udes erse
hmnnqneaﬁleﬂa!e@epérie al@%lner\eler\@npemdeﬁt@zé@)'m”&weglobu"n signal
Bt urin ("NTN'; WO 97/08196). The |igands of the
pd%N . ant !
F subfam |y have in common their ability to induce
signal ling through the RET receptor tyrosine Kkinase.

Tﬂrﬁel r ésrﬁfes?grrai ?é&ﬂ%s Qe EBﬁaIC@deéé@élé&bb YrofH fhk&Jrolid con-

t t
Sisting of Teﬁﬁ signeoRRgies. ségr? ﬁendﬁ?qpaﬁ?ﬁa AF stanat apRtses, BVP sig-
%’étfiﬁ%ﬁ ?gé’r‘l‘g&é H’M’l%‘l traduetgglfﬁ’}é?h gfghgl Beptrde and EGF signal
pepiide, ppnalmsdewlemmym arerne sigapl, pepﬂréerr&@rdo hozmone being
ﬂgcteazi%m %Q%r@é@%srsﬁ%@#%’r&/ﬁﬁ I%rm%he 1n|¥9'm ABR! ILH, FsH,

ur osci ence 1999) . am no aci d
ATl MG TShas TéoancwHﬁém e@smieﬁeleleeegn@ m@tlqu) to
the GDNF subfam |y nmenbers Neurturin, Persephin and
GDNF is shown in Table 1. Neublastin polypeptides-
Inuge¢ embpeiment, she pigaaltrieptidepisereiaciast o deigione cempipting of neur-

ttﬁh‘r eﬁgl R)épﬁden%?[jl‘ﬁkﬁ érﬂﬁal pzégtl% ptzegsa%gﬁlo G%Sb&dee%h&'m signal

pB’QﬂUeDKZOOM 000411 15 Table 1: Amino Acid Sequence
Conparison of neublastin to Persephin, Neurturin, and
GDNF 5 Neurturin-full

In ancther embediment, the sigNR\IENtide ASWISHSVIIONMIBRECLR ICSRFELDY Of

al%ﬁmin signal peptide, modified albumin signal peptide, and growth hormone signal

peptide, such as a signal peptide selected from the group consisting of rat albumin

signal peptide, modified rat albumin signal peptide, and human growth hormone sig-
nal peptide, such as rat albumin signal peptide and human growth hormone signal

peptide.

Thus, in some embodiments, the secreted neublastin polypeptide is fused to a native
rat albumin signal peptide. This is exemplified by SEQ ID NO: 66. In other embodi-
ments, the secreted neublastin polypeptide is linked to a modified rat albumin signal
sequence. This is exemplified by SEQ ID NO: 70. In other embodiments, the se-
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Neubl astin
VEL GLGGAL STL SHCPWPRRQPALWPTLAAL AL L SSVAEASI GSAPRSPAPREGP

w@Ro4Res7s@ephi n- f ul | PCT/DK2004/000411
___________________________ 3 12 J

efed B1abliV @N tldeis fused to a human growth hormone signal sequence.
Crﬁ?L%@\)ﬁVCL LK%IBASAFPL PAGKRPPEAPAEDRSL GRRRAPFALSSDS -10
Thig isrexgmpfitied,py SEQ ID NO: 68.

LVPLHRLPRTLDARI ARLAQYRAL L QGAPDAMEL REL TPWAGRPPGPRRRAGPR
RR Neubl astin

In\sh SPAGRL POBRIRRIGSCRAIRPPREIHISRIN PRIPRISP AP PHECHADGR AR e,
S ' in signal peptide. In particular, an i -
oL TR el bl ey eheln 90 pEate i DR T T

giphbulinGigvrl pepidanmay pe a signal peptide selected from the group consisting of

SRRSO ,
m%%@éﬁ@ﬁ%ﬁl@@'—df ﬁ?ﬁétﬁ&#@@@ﬁm 6 NSR® 5)
siRIRABS BASECAIRN O/ RS hamew Ag i tSE RS AKGABEACh ARNYSE l9SP

@@h@&ﬁ%@%ﬁ@&&%@%&%&“&* | VRFRFCSGSCRR- ARSPHDL SL

AS Persephin-full
I@Wﬁ%@&%&ﬁﬁg ﬁE'&‘:ﬁ@YﬁﬁgW@ ERY%@BM@E@H%m a

|laRROORGENIREGINMAISHT] e BB EIGRE TIRENH MRY CNSSEHMONESY: YRRINoset,
i dr& Al in_Fi 1. Th nt sequence identity compared

r%ﬁbé%ﬁ%zb 'g-%ﬂ%é&ﬁgﬁ%r%mﬁ: B RS RYHTVIHEL SARECACVE

toNeurbara dgSF varies from 21 (pig) to 68 (marmoset) percent. This relatively large

A RERREREPY Yion Y SEN BV AREME R B B8 LR o

S RECRIEERThADgELIDDRRGRL POCE i HEDsiGnalRtidehRITa hserved
RS ER Shey P HOEI oPegges s T

wered carsiee oup wdiht the maousiei IgBPhelieh avasi fwgrtionat in raf (in vivo experi-
C d ' . apbpdi that one of the
n}egnﬁi‘%bmgﬁwghﬁrggﬂ} gﬁg'(’ﬁ?gﬁp@é@‘%@? fully conserved: -STA,
NEQK, NHQK, NDEQ QHRK, MLV, MLF, HY, FYW

| ndi_cat | ' ' isl
PR 9 b A e Lo B i R o
toINDEEKorHDIEQEY IsENFHRI, huvan\peings-For peeoim humardgings, the IgSP
acid se I n ' : j i i
ool LT RERaR BRSOl T2hS: ool off sBeges sice
effectat i ons that are conserved within the TG- 35 [beta]
superfam |ly. Based on this sequence alignnent,
neubl astin was shown to be a nenber of the GDNF )
irs ahdthen émbadimesuihetsignahpeptideds ermatiye aegblastipRgignatpesimscsuch

as P - : . | ' -
o SR T S 5 ) i 8 B ot o

eptil

nathef weublestini rsigray deptige canidd ed newblastip bbkva@nt%@eis calgd delta-
40 including the formof pre-proteins, mature '
pwgl%ﬁﬁr}. gl ycosyl ated proteins, phospho- rylated
proteins, truncated forns, or any other

t-t | at i I i fi . nr. i [t . )
i e e e el REMtORE EiyRtngli siar| ASTHE ich as
tHensigealgdeptiBihaving &gt aminbecalsasuencmeof ABTFRE80 SEQ ID NO 62.

equi re or, tivity. ~Li b VA j
e S e e S b
LAl &% tiAlapaill yifeRer daAlaGblAlges a di mer 45 ized
pol ypeptide that, in the presence of a cofactor (such
as GFRl al pha]3 or RET), binds to GFRalpha]3 or to a
conpl ex of GFR] al pha] 3 and RET, induces dinerization
of RET, and aut ophosphoryl ation of RET. Accordingly, a
"neubl astin pol ypeptide,” as WO 2004/ 108760
PCT/ DK2004/ 000411 16
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25

used herein, is a pol ypeptide which possesses
neurotrophic activity .(e.g., as de- scribed in WO
w@0dAer6) . The neubl astin pol ypepti des produckdr/bK2a40a®00411
nmet hods of this invention di#splay at 5 |east one
j ical activity of native neublastin. Biological
activity for purposes of this invention can be
determ ned by any suitable method. A biologically
N%‘iﬁlééf@ 55?)?5@ 8ddd Gre PRIRERIHIGE plondte Q‘&W\WDMlaﬁiﬁanﬁ ri!)ﬁilbnotyplc
en dimeri

can bind, along with GFRa3,
differentiativnc erepzarrr dearBpTatian | TAMEIRIrARenBieR HHSH sﬂsgtr? 6?19 activity

o@%ﬁo@%ellssgﬂ%g%% eNeuaéstm (W@a?lly JReBfbedNatd., |nA°7@00/01815)

determinin ec t .
ha@almrn@iewgae@ndefleg@ém it "%ﬁﬁm.iph@?sh@ By ¥P; GH1 Y ged "enovin

e the biological activity the
(Slégu‘%f’aw(??agé eptide produced by the nethods of the

i nvention. For exanple, the KIRA assay (ELISA)

Nﬁﬁ@%?t'nq%ea% b nEsz MR8 25 ﬁl%npﬁ\eH'?}%p of ﬂluleafséleg%é{perfamlly (Mas-

ogl cal actrvit
sajue, efl&I96 99An'§1end$mo@¢ibmology,2%51(72)1Z&)’A)Wd is 5 mrolperaod giial cell

RS A0, PR 5 8

which raohiidelsi GDNE] paxbefhim¢PBBH Milbréndi @t abe1 08t bletiess 26y 245253)
Ret L3,

t gxﬁlé ¢ Eg'blr AL n?ﬂpW%& 'TE@ Iléﬂdso&etﬁgr(fgﬂhlléu%ﬁ%@{: Prnhajwe in

cdmtrbn tmﬁ dbilityde u$dtg:aadlgr@d§pg|ttir®ugmplum RETaresedpior tyoesing kinase.

@éga%g%ﬁ gm\ll%ﬂf yllf(? Harsl{’nttﬂgr rel ﬁﬁ@ la?flnﬂ%[slfor a family

e on Secr

, oﬁmiEUMrﬁphlifhlecaﬁbnsyehe SBifRalphpk pedegpboref Neuhiaai;ln raotss greferably

SR B SIS ARSI Y, ORI, 75, . 00

41.peN0)hBamh dratpNelron, -21AAp 8029441302 mfggsg@mag:smn et &l., Mol.

C%F‘E\E‘g’@?gcﬁeer%ﬁgq%@HE?@’?&?&%@%pggt |S§(eg IseDcrl\Igf eéz (rat

according to the invention can vary in Iength 30

Al t hough. t he mat h t
AIGITIRD B ruRBe cmBEfRn Stsp st [5EQAG8! 16F 1o the GONF
s@lﬁfamﬂyémunbeﬁ'@ubhmrm, ﬁ’ersmaphmadrid GDNFhie siavdh mnTaide dcNelgblastin

e achi eve us a ;
PRuBeREEy vS5tH oRieamAraar Tt Rb e T HEEEMP Lo filorprint,
i.dhHe amifieade egsiived uneehexsiniTiableol.ypept | de cor r esponds
to the Ctermnal 99-113 am no acids of native hunman
neubl astin, i.e., its length can be 99, 100, 101, 102,
35 103, 104, 105, 106, 107, 108, 109, 110, 111, 112,
or 113 ami no acids. Selection of the exact |ength of
t he neubl astin pol ypeptide to be secreted is a design
choice, which can be nade by one skilled in the art.
A secreted human neubl astin pol ypep WO 2004/ 108760
PCT/ DK2004/ 000411 17 tide consisting of the C
term nal 104 am no acids of native human neublastin is
ex- enplified in the working exanpl es provided bel ow.
In addition to varying in |ength,
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t he secreted human neubl astin pol ypeptide can vary in
sequence. 5 The following "wi |l d-type" neublastin am no
wa@eood/1087e@" or "AA') sequences are exem pl ar yPof/DKb@a®00411
that are useful in the nmethdds and conpositions of
this invention: --AAl-AA14O of SEQID NO 10 (mature
TabhloAA; hereafter "140NBN'), --AA25-AA140 of SEQ I D NO
Arhfhd BBid!SequcHR Comparebh of nelibRNBAtY Persepliia, Megrtorinf and
%ﬁp ID NO 10 (mature 113AA (SEQ ID No. 14); hereafter
113NBN'), --AAl-AAl44 of SEQ ID NO 11 (nouse
mat ure 144 AA) -AA1-AA144 of SEQID NO 12 (rat

Nemﬁ iy anl44 AN, - E@p_t_l_d_e_SM MKEQL@VL@SJV@JIMCQ@LLL@I&Q@& nce
10

Ne§lﬂ rth in Mhﬂcﬁiﬁﬁéﬁéﬂ@@bPﬁ@mmAE@@SAPw%mfff
e At -4 M 2 SN ) S A L
etAh tthe 7 Cys residues haracteristic of the

Ne GNFEnfeam | y ndeﬁLPtThE\RWQWLGGASQ%@FEW ﬁ P§FPRRIR*?‘PP%?ﬁe

peEadt ment W%é‘éﬁﬁaéﬁ%iﬂgi@@@%ﬂiﬁ%@ ol e E RS wer

e ] _B$i1( SeVeamrreyShRies TTRRNSeK PR&@NR@AA@E@«SR@GAD

10 at p03|t|ons 43 70,74, 10 é o
ﬁ?ﬁﬂnf ser V PCGLREL’EVRVJEEL %BSE%F@ &LAJE%%R\E%Eﬁt he

pe}'ﬁﬁmn&uperf ammneeﬁcmww@@u&ﬂe EIKWEESESE? PREFHELALAR
CONT-EERYEIe  bon AR TIHCE T Y B e TG, st 0 D NG 10
nBelWesn:1 cyst mRmRmLﬁm@cészA&ﬁﬁVSFmﬁsiﬁﬁwEMcM- 138)
veapldstone i Nt er IFFORBrIesHi-eaERT e Ty ‘@Qﬁg %ﬁ ed,
GggFegU;ENfiuﬁlsEQ IL@?@?/‘ O——@\%&A 2SS T r b Bdr DR Qv HT 280
107-107), whixch t oget her wrth :t he*ext ended*bet-a
strand region constitutes the conserved structural

motif_for the 1G--]Dbet a super
* Daolprigaies p@ﬁlff'?nwalpa |hﬁ QE‘QEngay f?‘yseivﬁé’ "f@@”g
. Pr eﬁxarcaiétsxthéthﬁerwuw faldwving 1B0big gpdupd és futly meotedt he

pr els%é'enat I"B:-r(ﬂ% %@%gﬁpﬁb‘( W%%‘Z’L@@‘%PY he pro-regi on

i s indpatesdidt dherof tHe fgliowsieg wekemhgrogpe ssulircageaeeiical | y
AR EIRS IAE ST, SENDRNIEGK] IDPAHKD REQHIRE, VLIM,

usef i'n the preserit” invention al so I nclude truncated
forhWBY. of the full-length neublastin nmolecule. In such
truncated nol ecul es, one or nore amno aci ds have

b 5 ep@? el ||nt§; %t%lﬁjf ge%ﬁ_b{m&eal nFn%Fxf'%IﬂH%t i rTaHée1 E‘é@n that neu-

e erm runcat e neu astin
bpeilry heptévkn a:ys;elrtferestduas @b Wepijonsrtbat alerngnaersed withinrtee TGF-

[q:?gqu%:ugérﬁ‘qrﬂllyp %P %gg% ltlﬂ? s%l%n&? B %én‘?%&ﬁ%sfﬁ@v‘éé &hown to be a

east one pr ot ease
miéneher ommlenmmsulsfaﬁﬁly aif murqtropppdau@@ LG r EROHFKHGCSC -

AP Rn i SANSEyeliT B A unBbrh ST TR
2004/ 108760 PCT/ DK2004/ 000411 18 rrat ure neubl astin

TR BRI BolPbl i<t SRR ), B pRACEACRERY BERye forn.

wfolUdiri‘geﬂwabgRS)f ork- wotehnsa nmhtlpremro’@ms pbp@sym protajpg,gohospho-
rygétgg Z)? elél C ¢ o{egl)jgﬁﬂ or %H;? of?‘n%?égﬁttra'ngl\éﬁgﬁdn? '?n&ﬂ%d protein. It

pressron vec
id ésmmetdatfanbmcawd rleebldstlmle irf thet dimerizaddors §rrepch NBN variant,

because dimer formation is required for activity. Little to no activity is observed in a

monomeric NBN polypeptide. A bioactive neublastin polypeptide includes a dimer-
ized polypeptide that, in the presence of a cofactor (such as GFRlalpha]3 or RET),
binds to GFR[alpha]3 or to a complex of GFR[alpha]3 and RET, induces dimerization
of RET, and autophosphorylation of RET. Accordingly, a "neublastin polypeptide," as
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5 The truncated neubl asti n pol ypepti des descri bed
herein preferably include a poly- peptide sequence

WO bat/ 188760 npasses t he seven cystei ne resi dues POIDPERME@M00411
in the mature neublastin dequence. In certain

us%ﬁelfr@rEﬁwe‘?s SMRHepRaE %vhréhhﬁoésreﬁélésah&@oﬁ@yﬁc ety (@.9., as de-

ypeptide includes at | east the 85 carboxy termi nal
scahedrm WO Y0819t ure 10 113NBN neubl astin

pol ypeptide. In nore preferred enbodi nent s the

truncated neublastin peptide includes at |eas
Thehaegdastiar brivaeptidesP %r%lnbrrdhedr%r?,%‘r ofus trW?'ét'%ﬂ*aﬂ'ay at

Ie&&%n@%’%loﬁﬁ aEﬁ %@B&ﬂ/efrgumdsﬂﬁ”Bi&@élcélré%tr\ﬂﬁr fBNpiithoses of this

aci s 1 rst to the |ast the seven 1
inggrgioican heedﬁt@mmedoby At wf@b}eerggqhggt,% Riologigally active neublastin

péj}%ﬂp@ﬁ }oﬁ%&gﬂm@ﬁfa@ﬁgﬁ% SfhefizbP c%ﬁ bifd, ambitg With 'SFRa3, to

astin include truncated NBN
REGrars!. m@mﬁE@sdlmrenza’regeandnaut@prmehow@t'@n 1) (Seges-g1 2apcola et

alPQ'g)éﬁeﬁ} ﬁaﬁ%é%lnﬁsl degl 9@%@@8‘3 RAY %\éﬁh&ﬁoﬂ%}brﬂﬁng receptor

ossesses t he carb t €r m hal am no aci ds
binfiing amelt mceptne@btoabwnhombat@pe@av@e useéi ty eV%rﬁfﬁdh%cq'ijég'Ca'

a&% q)ﬁl‘?e Qby dﬁsu ! &I@%ptr&@ gréddc)adtt%ethelr%etﬁéd@%lf YiRe iveffon. For

ence n as
emswe,stbe%lRA@seay KESA) deserinad in Examplienty & E% UéPd ip assess

t p e, Jet oAM a
RIS BERAIRF [T R 0T SerRk e P AAPIST TR Bigchem.
23%7u20e desi gnated herein as NBN110, which possesses
the carboxy term nal 110 am no acids of a mature
neubl astin pol ypeptide, 30 e.g., am no acids 31-140
Neﬁbreﬁ@ ihiddotivel torm( Gan) alsthbe ﬂemcm ysing/thedrethd E4E apzay de-

s%'g)lsélg %?%Piéeﬁ eNglitg%StIN%%%’[ b?@/gigfd% fUPRRSE RISt IR detected by

m nal am no ac a mature
trred%rétLaELIS’Amslaypepti de, e.g., amno acids 32-140 of
SEQ I D NO. 10. 35 WD 2004/108760 PCT/ DK2004/000411 19
(v) the 108AA pol ypepti de sequence desi gnated herein
Ths fOBNIRB{ullTgHh sepuarses seresent taamiidtypa pienpradieullzstin with

W, &tﬂ% st aﬂi}egﬁf #rragg%ﬁ%ﬁgh %%ttﬂaﬁ%f@&g%?i@fbt r‘ngﬁrmalr§ﬂ QeHs the

rqwltmgepawcte nenemame eard exiygaedreigd He rvenn senall Mramms The natlve
srgpalapepé@ qhirﬁa?ﬂ Isgaélﬁloypeptﬁﬁlgbf@ks ﬂe%?es%glrﬁaﬁ%@gﬁjﬁrst 39
advhaldddsof SEQ | D I\IO 10. (vi) the 106AA pol ypeptide

i ch
E‘&%E@é@gggﬁgq@gﬁﬁo&d;ﬁwgdrﬁpnal ‘hﬁ%%%ﬁ{aﬁgl ;ci déoof a

Ms&MmeﬂBE@ﬂDPﬂnadl(mm ppro), e. g., amino acids

et o SER AR s e R VP

The neublastin polypeptide secreted according to the invention can vary in length.
Although the mature human neublastin polypeptide normally consists of the C termi-
nal 113 amino acids of pre pro neublastin, not all of the 113 amino acids are required
to achieve useful neublastin biological activity. Amino terminal truncation is permissi-
ble. Thus, the secreted neublastin polypeptide corresponds to the C terminal 99-113
amino acids of native human neublastin, i.e., its length can be 99, 100, 101, 102,
103, 104, 105, 106, 107, 108, 109, 110, 111, 112, or 113 amino acids. Selection of
the exact length of the neublastin polypeptide to be secreted is a design choice,
which can be made by one skilled in the art. A secreted human neublastin polypep-
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possesses the carboxy term nal 105 am no acids of a
mat ure neubl astin pol ypeptide, 15 e.g., am no acids
w@260140766 SEQ I D NO. 10. (ix) the 104AA pol ype@L/DE004/000411
sequence desi gnated herei n1as NBN104, which possesses

tiJeh@%r\%%'El Q)éytﬁeeé%mhall‘l@ﬂ AHHhO AcrS Iof hafife BurfBH Hé@blastm is ex-

ast | ypepti d ., amno acids 37-1
ergplfier i NG WDU“'QQ&EWB'@% prgicer helowsdp 3dsitiqs, fOl"@)V'”gztS' length,
thé&@@w&ﬁlé@ﬂﬁ%wgptﬁﬁ%ﬁﬁ%ﬁ idesiapated herein

possésses the carboxy term nal 103
amno acids of a mature neublastin pol ypeptide, e.g.

I%TTOQQWﬂg"'grﬁd ﬁg)qlﬁgul% stiREShihD A (4P or2aalyd uéﬁ@s]é?@%em—

pol ypepti uence e&g@at ed herein as
plautyi af lthosp dsaiexse esefubip theamplbiegs ard aeMpgsiticns Oérhlw\/%mioas

I e no aci ds
%1-1 ATE Bfé%g%ﬁ%%bﬁ@ (e MI 55 I‘\eﬁgafter 14I)Nsﬁg1pep“ ci
—-%@wa@&@ @H@edolﬁ@awmﬁ IBRNegiter v@ﬁﬁ@ﬁ
-RRSSESS e LAEQCRY gy 1begﬂétgﬁ‘a| 148AaM8EY RFiNES 134 hereafter
nmatur e neub astin pol ypeptide, e.g., anmino acid
"14GNBNO) of SEQID NO 10. (xiii) the 100AA pol ypeptl de

Rﬁg f§§é‘|§%eﬁ@l§é%aﬁe"ﬁm‘@ Whi ch possesses

term am no acids of a mature
-—AAuAAast aE@dDyPﬂ@mZ(d@ima’iB@"é%AA,am no aci ds 41-140

BLot r%)%kaR m aY@eé‘% e]s%§¥c§‘91 R 04/ R 1o NS 10,

XIV ype t sequence 85| nated herein
masa plisfoably vemeAAmp 0§ SESSESNDON éO,c%ﬂGb‘dBtlyh fr %ta'm thal? Ggs residues

A R i L
SEQ ID No. 20). 5 It is understood that t he truncated
f :
L A e S .
coreetvedrasf iarSEQ I@rﬁl@diOrehIDQSItlmhé3t7r0u7ﬁ’c‘bﬁ7e1308n grds 3§ These
S5 EEAALE -2 ae an Pt B 75 YRy o
tht€e ihirBmaaomadd disslifide bands (gsntemplated ety iniSFAR IRNPNE0 between
 ds
oG8 B A5 Spiay o BHE KE R R LRRRI b g e
bOMRN{ddBteriBNE0,7 ¢ gNBNISES) 1INBHA.080 bNBNﬁm@ySNBNlIPﬁdQ?S 107-107),
112
o BeE A s T, SERAERERE ToRlee, B8 consane
striurab mudik ort thenT GRib&S] aeperfaolly.adee,10.9.,daaopim 2t @4, Proteins

aa, 105 aa, 106 aa, 15 107 aa, 108 aa, 109
@%51?6‘1861@% 111 as or 112 aa, respectively, in SEQID

No. 11 and 12. These nost preferred exanpl es of
Pt.t:eggrn g@: %\% enl\(%lt\allﬁ?ﬁr Bon/pe éti i ' Xlethl(ar r?\atuﬁ‘@ dﬁge E‘ff{;) 6fothe \ﬁlld type
pluasia. b@praﬁenﬂmbelﬁvedttbat the abaemmeﬁﬂhetprgﬁem@n is lmportant for
BBkl B AR Gor AR I 5
observed with the NBN nononeric pol ypeptide. 20
Neublastin polypeptides useful in the present invention also include truncated forms
of the full-length neublastin molecule. In such truncated molecules, one or more
amino acids have been deleted from the N-terminus or the C-terminus, preferably the
N-terminus. The truncated neubléstin polypeptide may be obtained by providing a
mature neublastin polypeptide and contacting the mature neublastin polypeptide with
.at least one protease under conditions sufficient to produce the truncated neublastin
polypeptide. Preferably, at least one protease is an exoprotease, and contacting the
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Truncated forns of the npuse and rat neubl astins are
al so contenpl ated. These nay consist of the

w@daoenes7e@l 99, 100, 101, 102, 103, 104, 105, ROBDPKL®4/000411
108, 109, 110, 111, 112, 183, 114, 115, or 116 ani no

ﬂ%r@%é%léﬁ@do@gb@hd%ﬁ re(sﬁﬁ@%)forﬂfatnbh&)f dm¥xopepligasyt n@dblastin
the CGtermnal 99, 100, 101, 102,

palpreptige gligestien preduct thatean be fwheifzgeétﬁdﬁfag‘ﬁﬁmpf&y}%%@dase

Moke fér%b@rﬁcbrdlr@‘fbsthet bH8sdrit \iR/Ehtiem tHen @f@@%ﬁ@@de’ﬁ by the ex-
neubl astin pol ypepti de selected from:t rou

PregRIoN YEFIALS Ieﬁh%tﬂmﬁaedrﬁew aad a%wd"qf%ﬁ?w BFSE4; n

havi ng a sequence identified as amno acids 1-140 of

SEQ ID No 10, or ami no acids 1-144 of SEQ ID No 11

The truggatgg(gqubaﬁﬁn polypeptides plesggped hergin pigferably |nclude a poly-
p%t radgighéd tHol BRGSH SsEsbBhe Salent 8dtcdRNiesRiues Bhadr@st in the

N-truncated NBN, such as a nature NBN se| ected
Wﬁtlﬁmﬂehblagﬁ"béﬁﬂuee%éﬂﬁﬁﬁ@ Rsefered Wm?ﬁnﬁ%uihwuacated neub-

la%‘?nq lb%fl)‘lﬁépigdeel%lbﬁése dt mésﬂi:a@ éfpc&'%o%@ terfrfhal Bindl eids lﬁmature

nore particularly a neublastin pol ypeptid

15VBN t peLbiasim pcpinoe@ﬁléep In JBe8; BiefetedoemMiodisients éh? y*runcated |
[HEAGAL HY AefudBs Wt (st the 9b0&irbdAtermigl &thin8%icids of ma-
néqmée]s?m&%, Ea am noSaC| dg of SEQrI D'NO 10 or a
tuie hemastlild NR-ypept i de sel ected fromthe group
consi sting of the 116 C-terninal am no acids of hurran
neubl astin, the 113 C termnal am no aci ds of

hura
Omeuifsingateti fiorm ieludesythe Y7eaminA geidadionbthadirgldo dre Rei ﬁhemven
ﬁ%ﬁé} R c&?‘?ﬁét&*@:@&ﬂé&ﬁﬁ“ﬂs cdrkedponis ?c?'éﬂnfho m hA8 to 97
termnal am no aci human neubl ast i n,
ohee@I!edNa 20. pol ypepti de having the anmino acid sequence
of SEQ ID No 19 or a neublastin poly- peptide
containing the 99 amno acids of SEQ ID NO 20. 5 The
Otisrsvaniestsudl neubiastiy ineluds tupeated BN femsd &xamples Kpikese in-
gLypeptides that have an .amino acid sequence wth
substantial simlarity or identit_y to the various )
pr epfib thepl 62AA ipatypertidenseauener desitinaind iisreid @sNBN 112, which
pgge\é?&[’ e%%?oﬁtteﬁrﬁﬁ%h@ ﬂgﬁ%ag HELE %ﬁf@tl}fe nteUSIastm polypeptide,

astin polypeptide use as at | east % nore

ey efneinaarigls 884A0f SEQ KbNe- i-ef - erably 90% or still
further preferably 95% identity or simlarity to the

mat ure peptide 10 of the neublastin pol ypeptides in

SEQ (i the.1110AR Bolypeitidepsastienceh d%lgmeéedw}é@!ﬂlragﬁ iNBN111, which

[ [

PBEisREP bietlartiag dalifeia 1 RS 98 P) ekt ekptin polveeptide,
ermlqmeptaclde§0r1|40$E@EIQjD\N0 10-23. The degree to which

a candi dat e pol ypepti de shares honol ogy with a

neubl astin 15 pol ypeptide of the invention is

det e(iiij thed! @s%lwlweghC@SQﬁUGQCWBagth?d Heraigi @atNBN1 19 which
b5t 1R G0 SRRy OB ERF B o s B XEUPREt poigpoptce
egRAnRINC @cids 3délr410\£é@EQ IOt h@ second sequence. Anmino

acid sequence- identity requires identical amno 20

aci d sequences between two aligned sequences. Thus, a
candi(isptre @nAAMlypehtde sweﬂwﬁamn@eém&wm @érN3N1D9 which

S8 S5 IR Ry SE B e B Beocote
&@mmlnoacéisémﬂ@mfﬁ&ﬂ INNOCt he correspondi ng am no

acids in the reference sequence. ldentity is
det er mi ned by
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conmput er anal ysis, such as, without |imtations, the
Clustal X conputer alignnent 25 program (Thonpson JD,
w@Rdwgam76d, Pl ewni ak F, Jeannougin F, & Hi ggi nBCD®K2004/000411
"The Custal X windows intenface: flexible strategies
for nuj tiephGs/ae poRPESIR! $HUBREE daigRsled Perdibiakify i
ana%?sq s, too s% ﬁg_cflﬂei C %(r:]_i ds _Res'.9 1897, r25 24?':\”08’ Which
REBTRESES e A 0%*@%'@%19&amlﬁﬁ@&ﬁ@t%ﬁéﬂ@u%@@«b@@tm polypeptide,
.61 a®ird. adidl 3B0140NbFSHY AYN@Mot he mature part of a
pol ypeptide encoded by an anal ogous DNA sequence of
the invention exhibits a degree of iden 30 tity of at
| east(viy @6 10PA& pRIyBbsRbLhBR% detibldt i
90% (ory stil] flﬁ)rBt _eﬁ[']&%elfer a%_l.y IBSO/gd %gn %rgee}gggg(g}lé’vhm
RRPS888 theob ot IRMRIRG i aiine erids 98§ urateresnguibiastis polypeptide,
d¢! Shihoarid3ER-140 HEGLD (buAgn NBN), SEQ ID NOs: 11
and 12 (rodent NBN). 35 Qther alignnent tools are
known, such as the dynam c progranm ng al gorithm de-
scr i hagl then 10600 heBsp Rl & h Bbreirt8; i
pé’1978),yj and thepAI Ign Pr ogﬁg%ée ‘g%%%arﬁde?%lreé §§o V\;'aor6e which
avgeage ther bRy deminaiRsamino peids of Amateadisiuhigstimpolypeptide,
)] #rhind =RidVB52004k LRRY FONBCT DK2004/ 000411 22
incorporated by reference herein. Once the alignnent
bet ween the candi date and reference sequence is nmade
and 1@f) the A05AARRIYRPEddS i9hRel ! i
The (o) 08 0SRATIEDLT SERESH JBRBRAc hofdh B nEIFfYS, whicr
PESTAS 8P HrearRaxy tiorgiing}, 108 covnalpeigs pba maliee mesblastirapolyyeptide,
elep, HARH aBiE 86-140 oPSEQ @N@w@aﬂ ors include sinlar
sl ze, shape and electrical charge. One particularly
preferred nmethod of determ ning am no acid
1M Gl RBy®p i ROV Tty heds -
: Dayh(kalf); et al., pA?‘F_‘eaps? of lrjot el érjf%%' %Eegf]@éﬂeg]n%s I\%N‘IO4, which
Pegsegeesine canmxy dermingd 184 @mirguagids of & mature oeablestinyolypeptide,
el BhifD 86108 87 8B of A8 I NG | OO BorlySasl ¢
cggl cu'I ated as thg 10@31?&?%1‘1(%%é%a%ﬁgoﬁigaasp%[ﬁ&\?y@ g?ﬁ'no
acid simlarity scores. Insertions and del etions are

| dong 116 AR HeRAR 3o lenBE S bR TG 5PN, yhion
P?f_tﬁessieaf%@ _@E&OP% ermiee 10damivoraidd of d ineture cenlsikstingubhipeptide,
o, tnfihd\dcitd 38Y4b BPSEIBTG |y Ban of the scores > of

the candi date conmpound and the seven cystei ne skel eton
of the neublastin poly- peptides. The geonetric mean

ist A . a~The. .

nor ni 58 B2 AATRYecBid NEquBhGE WEbiaRiieh NERE 36 NEG 1020 hicn
Pefsesees the caimewh teawinah 1 @b aminepmdidsesf aohatuhe neutbiastinipolypeptide,
G_Pn%H-,l,q@_ aéférf’sri"@-%oteﬁ%E’@EfBNC;OlOt' des. In the context of

hi's invention, erm “variant pol ypepti de"
i ncl udes a poly- peptide (or protein) having an am no

id i Is: t . =t .
or <Gt BgCARA Babnphite 26{irice BeyhelEl e GnPgEEb0, whicn
passesses the carRgxy ieominal NBNsmino@cidSEQal rBatice ndublasti polypeptide,
e.&?éﬂ'ﬁncﬂé&djsems-ﬁgﬁgpSE@ﬁDWﬁr more amno acid

positions. u var i ant polypeptides include the
nodi fi ed pol ypepti des descri bed above, as well 25 as

CONSES: ' e - .splice varjiants, i .
hom(%{l)l)éﬁ%?’@ﬁ%\ﬁ?@lﬁ/é}%ﬂbé (p%g_auenc% designifeld felein as ﬁgﬁl%ém Which
possesses the carboxy terminal 100 amino acids of a mature neublastin polypeptide,

e.g., amino acids 41-140 of SEQ ID NO. 10.
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ci es, and pol ynor phisns. As defined herein, the term
"conservative substitutions” denotes the repl acenent

W@Roo4a08780i no aci d residue by another, bi ol ogi P&l/DK2004/000411
simlar, residue. Typically9 biological 30

sim (%@ 'ﬁé’ Q0AA ﬁ(ﬂ{/pﬁépﬁl&g SEQUQ%V&SIdn%fédeﬁér‘ém as NBN99, which

subs ut| ons on type seqguence wt
passesses el caiiony texmings 99 anb@q peige e&amtunfnn%%n Relvgeptide,

f
g"é%m. e%{tgs  FEUEBESEQ mw 10QHIRb 88t fofth BSISHTES NeS20yRY

menbers of the class to which
the am no aci d bel ongs (see 35 Table 1). Furthernore,

It Ysaﬁb(%f?togmtﬂé’t fe t‘f‘tﬁwc@fe% ﬁﬂwln)éu@blg’(ﬂ bisHb&&H Wetdh (e.g.,

amno acid g., alanine, |eucine,
11286 hraigh@9ANIbIE), hape oRuTREOPHAaRH)I%l ani ne, trypt o-
phan, ‘and net hi onine. (See e.g. MaclLennan et al .,
1998, Acta Physiol. Scand. WD 2004/ 108760
|nnﬁ'or$tm<emeﬂ cnmzuoriimerzts, teappincated 4mublgstyy polgpaniide isdhe 99 aa,

1 Su%a,tﬁqqg% R(eX aa, H08RY S04 235185 %é)md\@éHG?r' £ 108 aa, 109 aa,

3% r'e Wit hi n the scope of the invention:
1+aeVidn ,asatrl 1 12aastatberyriepunglmapne aeds 6f mekse i1} AA neublastin

pc}jgoeb‘n D (MYSH églmﬁb NBRSH1, NEN RS NEN193oUBRA4, \f\mmos

|n as ed infra’in Section see al so
NBN@08 dﬂBNW)TnQ\lBM‘tﬂSe NEN10Pi NBNATNO.EMBINT by NBNAE2 dgerectively).

T%J g&%d@%g ﬁ%ﬁ a(l% ﬁgd@ng;(ﬁlﬂz ﬁn@%&e Lie rat'?feﬁbl(ag)n bdﬁ?peptldes as
thel darlfa®y tekerinal Glgyaammﬂ ea, W1aa:192 gaf) 1 .fma, 1@4@3 l%aa A09 aa,
1%5? L(%?. %Z“’rolg Ubéa 1‘N1 %a dr thﬁQP%O resde%fﬁ%}le;“?n sl b, 11
add 4200 laenenmeﬁmrpferr@d/kmamples@frtrunAgtﬁd mﬁN (qunsL@'@ blqm@we (re-
fe(rgf‘i Eﬁlogﬁvel“&&cayeadlﬂemjdjégn@o@pea fdes™)FAL tHel) hafdk BedRT demon-
strated to have neurotrophic activity. As stated above, NBN dlmerlzatlon is required
for bioactivity, as little to no activity is observed with the NBN monomeric polypeptide.

Truncated forms of the mouse and rat neublastins are also contemplated. These may
consist of the C-terminal 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,
111, 112, 113, 114, 115, or 116 amino acids of SEQ ID No 16 (mouse) or they may
consist of the C-terminal 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,
111 or 112 amino acids of SEQ ID No 18 (rat).

Thus, the invention encompasses a neublastin polypeptidé selected from the group
consisting of mature NBN selected from neublastin having a sequence identified as
amino acids 1-140 of SEQ ID No 10, or amino acids 1-144 of SEQ ID No 11 or 12,
SEQ ID No 13, 14, 15, 16, 17 or 18, N-terminally truncated NBN, mutated NBN, or
mutated and N-truncated NBN, such as a mature NBN selected from the group
consisting of neublastin having a sequence identified by SEQ ID No 13, 14, 15, 16,
16, 17, or 18), more particularly a neublastin polypeptide selected from the group
consisting of N-terminally truncated neublastin with the 106, 104, 102 or 99 C-termi-
nal amino acids of SEQ ID NO 10 or a neublastin polypeptide selected from the
group consisting of the 116 C-terminal amino acids of human neublastin, the 113 C-
terminal amino acids of human neublastin, the 104 C-terminal amino acids of human
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Trp Tyr, Phe Tyr (Y) Trp, Phe, Thr, Ser Val (V) Ile,
Met, Leu, Phe, Ala, Nor- |leucine For exanple, one
wowukdosgkpect conservative am no acid substit uPCDDK2008/000411
have little or no effect @h the biological activity,

eﬁﬁ{ Fﬁ ul.af s 146 bh@%mﬁglpérﬁﬁsrgcldseﬁ%dn@ﬂné&%@ﬁ Bh&ublastin
er of residues 1 n the tide or

Pqlypeptden ham@fr@r aINing  ackhRMEDER Pf/g HBH§° 18 o5 ppublastin poly-

pé&)‘ﬁpé%ﬁt?ﬁé@r}ﬁe bgghﬁﬁc?Q&lde%'N@ bgss than 5% of . the

protein, nost preferably [ess than 2%
of t he pol ypeptl de or prot ein. The neubl astin

L%ng Q%bﬁll? |SQH\?en%HP %@oﬁﬁ&ﬁd&ﬂ%@é 'W@ pé!?pédﬁdés'ﬁ tfhake an

u I Ons, such as up am no aci d
arsmlbamdt seguenes Witlu skbsiantiab similarity %rﬁ%tYa"é'ltﬂe vaipus prepro, pro,

mg{’ﬂg tdntdu@'bﬁ)dﬁed Ié%ﬁn'u% {yg @ld@g‘&ﬁ B&h dabove Preferably, the

StTtutrons as u amno acid

nebltesstin potypepiide tmd hesaatieast 70ke masalPeeieabBg%, still more pref-
er%%&ser Varl}‘?‘%tlll ?urﬁgar P}Qétf%rltélbgw ldeﬁgt v OBl o tﬂé%ﬁﬁfeeﬁéptlde

i've subs ns woul d’represent fewer than
oft the eeublastimpolgaptides s BEQUPI NAs 19-43¢ M@SWrﬁ@rQR}b@e neublastin

#’i ifle ﬂgéd; ﬁ%%%fl I%g%t?ﬁd/e Efﬁ’ﬁlanfyrbr%é?ﬁlw 10CtHe njla%urlereptldes of the

erre ere I's a single amno acid
nmltﬂmtmtpulypemtideﬁ in BEQRxNe.¢l0v3. 2004/ 108760
PCT/ DK2004/ 000411 24 sequence, wherein both the
substituted and repl acenent am no acids are
Thoniegieel focwhiciDtzh eandidedenriolypeptidepahnarge omolagy with a neublastin

p@onspﬁé%%tfl e \?&%‘H i gite't el Eedebn% SRty of tiengily be-

ro BT es or ano such as
twemltwuenmmamalseqlancbeum ne or nethio- nine, or the
substitution of one polar residue for another, such as
the substitution of 5 arginine for lysine, glutamc
Afhigh lagg af séquence ienbiy indicatesrikedhdast thakipa fi lmj saeuengads derived

frprﬁlctpﬁ ldslgggl?ch ge&getlﬁé n}\ﬁﬁ%sg&if i%%eh?%&%%éﬁﬂ& Véciug'@ z1‘&ieﬁfrﬁ|cal amino

e of a su am no acC resi
atid qumesfoemeeurtwsmmgned seqEnpes. dius aarcanslidaie @equence shar-

mguZQ"g r OV qgeﬁt@f‘h Gtgl ng! refeil&]cgogéc@%nééa' r%ﬁﬁllﬁéso it €following

Iype al’'so 1 mrunor eact W't
angmsamsm% uifdhle aprohgy peigs iinléhe wwndat@@teqmmecﬁretlﬁe@cal to the

B ad B0 FERECDAGHERY PR gohchimned

commuar adglytsxﬁi beachu aaomtlﬁmtﬁdmmmnmsertbar@lumw pepputes allgrf\ment
US n

o BT AR SO RBEF PRI, gBRaaa! e

CIlesltaIJ@ avidoays intetfacadleliplessitategies @cmdhnlms@:g@ne@ alignnagnt aided

by gp%lﬁ)ﬁ@ﬁalﬁgg}oi’s h@&cqég%g%gﬂl%;?@g g%h“ﬂ%@@ig' Qr’?d the default

pafthdiers yimgedied trereibudsing ttmspraglmh theahaiyes mrboha @glypeptlde

con I at ed 1ac v _
egsq rﬁm %r?a Uéclﬁgg ﬁ%«%n%g r%tﬁ (rﬁhoé Iﬁc fgh%?(glbﬁ% aAd?aﬁree of iden
tit efeataasht 17008 msreS;lirefmablyJGB%wstlll more preferably 90%, or still further
preferably 95%, most preferably at least 99% with the amino acid sequences pre-
sented herein as SEQ ID NO: 10 (human NBN), SEQ ID NOS: 11 and 12 (rodent

NBN).

Other alignmént tools are known, such as the dynamic programming algorithm de-
scribed in Needleman et al., J. Mol. Biol. 48: 443 (1970), and the Align Program, a
commercial software package produced by DNAstar, Inc. the teachings of which are
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CLUSTAL W (1.82) multiple sequence alignnment 25 a
Mouse

WOBRUWRELWPVSAL GLGHSSDEL | RFRFCSGSCRRARSCQHDL SL ASUT/GREAILB00411
SPPGSR Rat 22

%@%Y%@%Lb%ﬁﬁ@%W%ML%M%nd
re&nmmwmmmﬂ@@éﬂ@ﬁ%@s@eﬁmmﬁﬁﬁﬁ igsRelspiRted.

* k k-%

kkxkkkk k% *
Tlf{’ P&%Eug amino acids o f each sequence are compared sequentially according to
***** kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkFkhkkhkkhk *khkkhkkhkk kkhkkhkkk 'vbuse

their SOPBORFPRIEAVEEVDVNSTWRTVDHLSATACGCLG  Rat Pl
SQPCCRPTRYEAVSFMDVNSTWRTVDHLSATACGCLG  Human

PVSQPCCRPTRYEAVSFNVDVNSTWRTVDRLSATACGCLG 35
Simitarity*fattors inchude ssimiarssize; shape and -elecirical charge @pe,tpegﬁglarly

piftredl ﬁfeﬁ'{o@bcl)fydéféﬂ%ﬁé %ﬂ]lﬁé a@i@sélﬁwlléml%s% the PAM250 matrlx de-

non- conservancy nmar ked no st
sa@ibledrin Plagheff st al pAtgst ¢fowf§tefrb$e%&96§<% aﬂ@tstrsﬁu'@r %4%%1(13??8 &

SW g mc@rpor%gz(gﬂc &%@%r@ QTA%@QI@\/ Qé@élelflrstzéalculated as the

ations of the prinmary am no acid
swre giithecaligney paisxiae eMine ideigilagly scoles clRsef§orpand delgiions are
Ca! RbRingly, -
ol o s ook Coh BbroREy RSB, PiRbitinal: ge pena
tlem@‘atnovesqﬂlmﬂesﬁalmal?th)fht erfere with the wi I d-type
protein by binding to, or otherw se sequestering
regul ating agents, such as upstream 5 or downstream
Themyosesreds thehatormalized| byydividing itdwt the @eerielisanesn of the scores
of {Fu% J%ﬂh%i??e%#ni:?ouad%ﬁ%%%%@é@&et E&@Rél&%nfo@rtﬁ'@néﬁtﬁestm poly-

SO Con accor |ng I nventi on
entmiesgmmmqmetac meanfinthessaosre reghefdhe grastigheldbesasagres. The

({Smﬁ and Bi ogen).
U%Yg%({r n%ér%%u%ggé%%neu @Fn nol ecul es are al so
known 10 from WO 02/ 060929 (Bi ogen), especially

gE}Q ag) Pg utma %%Lblgst%oﬁ%ﬂeg{lq&s&Mh@@V%Htlon‘r’]ﬁél gdé@é’dé%f‘ B&lypep-

o e ddvgext af Hiin/ontarb fREsiem "mﬂaywpéelwe:éldemolwde% a poly-
peﬁt de (f’h g%éeﬁrg av r@n Srﬁg%ﬁllg a%ﬁl' sqeqﬁﬂll?&é ’ﬂhtay&’ﬁ&%jroﬁ? h%r%ﬁqre pep-

an am no acl
tide giesented ais qads:fﬁE@nlDlMQ r’hO,tT% 14a18.128, atidR. 9edd éneanyBN),

ogggﬁnﬁgoagﬁ a??,:ozg th( g’bﬁBN?”Qﬁtn&ﬁea&l Fhofd Bs'ﬁnot Ba&8 positions.

e am no acli sequence
Scuf:h saiaht palypepidep qupierjhe ohedifiad palyperiidgs descrived @bOYGh an well

agﬁ; hgek\r/]a Iy tngg ﬁhtﬁd&%b pﬁ%e%{lﬁr% qséﬁ%ﬁh@'ﬂo ag%ﬁ%@ RiohflSther spe-

acl an aspar dg position

ckS, arid sayrdophisiment pol ypepti de, for exanple to a

| ysine residue, wherein the positions of said am no
acids are nunbered in accordance with the polypeptide
Asaitfinad @eadin, SEQdrD Nonserddive Bubstitulions e defatesrthenigplagement of

t ted 20. t-he I ;
ap%ﬁﬁ ag:*d (egidu é_ja %rabslu rngortljlloér}g |0%E’R%gy glnﬁnollbggrle%ﬁg&el 'ﬂfﬂégl)? Kological
sﬁiEi@rltyDaN@afbﬂr};d t>nied\ey, adfleptst dubstitniions ercihe wild type isequsmce with

c%ﬁéer?egd or.8 aCIdSS a lysine. eavage of signal peptide

Substitutes for an amino acid within the sequence of the neublastin polypeptide may
be selected from other members of the class to which the amino acid belongs (see
Table 1). Furthermore, various amino acids are commonly substituted with neutral
amino acids, e.g., alanine, leucine, isoleucine, valine, proline, phenylalanine, trypto-
phan, and methionine. (See e.g. MaclLennan et al., 1998, Acta Physiol. Scand.
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15

25 Before deciding on a specific neublastin formto
i ncorporate into an expression con- struct, the

wo pdoal1odtemd of cl eavage of the signal peptide, PEIYDR2@8/000411
Igsp can be checked wusing28tate of the art prediction

sbﬁ’ﬁQ 843; @6%7885&M%€£|er1f9§§ AHEH; y9n35 aQl4) i Multile sBbitutions
P software avail able at the ?naPV\Y/\YN

arenwithin thensgere s i WVERV% novewss; af gerniastip R@fy)oepq)c{es of the in-
ﬂi%f’n ShR Iphssddl et YR on¥ &IcBVig ofhalve RButaddinl @bligschib&iMnfra in

e sane server _
Sestions3./seamlpodbe faliewingkpBler vi ces/ Si gnal P-3.0/). The

Si gnal P WAW server will return three scores between 0
and | for each position in your sequence: C-score
(raw c| e&vigigel site score) BFXPRWIAYt put score from
net wor ks Repigbeed t o recogni Zubstitelensge sites vs. ot her
se- quend (@9sitions. Trai n¥dl teuldle: WO 2004/ 108760
PCT/ DK20®4d (R)0411 26 hi gh| &ys,f38iAdnon +1 (i medijat el y
after thassldpvage site) |@®wmat all other positijons.
S-score|psp@appl peptide scpGly) The output score firom
net wor k$ cysacned to recogni Ber,Algnal peptide vs.
non- si-ghain (@epti de positippgn Trained to be: high at
al | positqi before the clepage site at 30 posi|tions
after thgahsc rgavage site anfAsh@in! fyst Ay N-term nal s of

non-sec g5y proteins. Y{$EQNl (Mé}nmanpﬁequ&avclge
site score) The predicti O giheCl €avage site | ogation

i's opti WMH&M@ e, PAOUEE, Al 1) gh
and the|S-score changesfr)pshé to a | ow val de.

The Y-s¢ Tatizes tim . ef|ght
Eg?gK)U' ' Arg, qisnBLE‘ﬁ@é B h@ﬁciﬂ

of the € e wth the slo

H 4+ |~
Speci fi (:ﬁ«g’ﬂw L',.'E, Y= score i te& “5.'1 rTC aver age
bet ween e score—aftd—a—$ gh) tal| }a?rrylyatl veof the
- P:he_(l‘:) +Inn A ff aor o _
S-score OCE-) te—GtT 1€t cmA[ UCLV.,cu the—rnean—SAscore
over d 3 i stH+ens—before c':AléJ qpositims aftefl the
current 2554 on—where—d—yar 65 WPh—t-he—eheoser
net wor k EﬁE ey —AH—thr .éeémres are—averages of
five netl®@ M) 1 rai ned on di Y688 partitions—of |t he

data. FalYeQdh sequence, Si FBQATA v, S

maxi mal |®2l (- and Y-score% Mﬁfd'-?‘l‘ré:’heiglﬁgﬁ Si{score
bet ween Lt he N-tprm' nal and J%'nﬁrpdl cted cleavage :
site. These values are used to distinguish between

For G I@%‘\ﬁfﬁ.ﬂ d 8RskA eaﬁs%'r\gft‘l% aRfiRy édi@§ubsltlfutl}éﬁélfo §efe little or

uence I's cted to have a S|%nal pepti d .
ne |eéfavtag~eth§| tu@oglgalpﬁc@myc padiculgry i they reﬁ&ﬂeaft 'éF%/”@Qf@r/@ of the

b X ef 24 éiné h}jﬁﬁ@‘é)o%ébﬁ@ or proteRr Prefé;r%lyacérhéﬁh/ﬁﬂ\l'e amino

st gnal pep and Y-scores w || hi gh at
apldsqubs’tﬂnthm_s remﬁsp@t changes in less than 5% of the polypeptlde or protein,

most preferably less than 2% of the polypeptide or protein.

The neublastin polypeptide in one embodiment comprises up to 15 amino acid sub-
stitutions, such as up to 12 amino acid substitutions, such as up to 10 amino acid
substitutions, such as up to 8 amino acid substitutions, such as up to 5 amino acid
substitutions. For example, when calculated in accordance, e.g., with human
113NBN, most preferred conservative substitutions would represent fewer than three
amino acid substitutions in the wild type mature amino acid sequence. In a particu-
larly preferred embodiment, there is a single amino acid substitution in the mature
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40

20 the S-score will be high before the cleavage site

and | ow thereafter. For conparison the prediction can
wheoogonmger ed to the predicted cl eavage of the P@I/DER2GPM0411

neubl astin signal peptide @¢l eavage between am no

s&@'eﬂ?e Rhersin BB t‘ﬂQ sGBsﬂtd&é@aH& ‘Peﬂ‘tﬁ!&nen?ﬁnﬁfcﬁé@dg &@ non-cyclic.

astins.are those have redl cted cl eava %ﬁ

Oﬂ@rmemptea@fgagwalarly p@ﬂ%@%@twﬁnﬁﬂbﬁﬂ@ ?{&J'BP'H githe Pypstittion of

or%hit%? ? 9{; 12! i6r DRbtREr, Tst]&w 8t GHRMEWEIH Hiine or methio-
ncl u ut are not limted to NBN113; NBNLQO

ningNIthe SNBNITGEN ofreie RAENgSSideR FariapaingF .| SHOR asftas ISB*&S’“&F@“ of

il cbegiutdrging o aind th

ﬁ‘:‘%’l g’gsl, hd qutﬁrhlggt?ﬁg grﬁglggi-dNN gnd Si gnoa %ﬁa’ﬁte °
likehese include NBN113 and 30 NBN99. WD 2004/ 108760
PCT/ DK2004/ 000411 27 The newer version (3.0) also

i ncludes a new score D or Dmax (Discrimnation score)
Thétarmdessisenvbiee substilytion pleptindledisdbe use Rhe substitgigd @mile acid

re%%ru%qhgﬁfcetﬁ érﬁMﬁ byt RES 8NP Bmints had réﬁﬂ&’e %tcgﬁb%'d that anti-

rotelin in question.
bcpdneef eaigeddo tthia%ubétltsttegirmiﬂ)'ﬁ?éb‘ﬂﬁ? dleo u‘g@unwﬁa@tw@ﬂwgy@rﬁubst"futed
pblgr\/egmi on exhibits a Dax value of at |least 0.5, such
east 0.6, such at least 0.7, such as at |east

0.8, w t h the neublastin pol ypeptide sel ected.
l\/@? lﬁlﬁé s Of h&ﬁ%é&\%‘#ﬁb id: se&ﬁ@&ké rﬁgyg%{spgj ?ﬁg\?ltegﬁ,og\?\'ibh have
syvstdrdiaiyo eqdvaient @uwyrqm@qmpa;e@ ﬁatheperm@dﬂf@ﬁ eayaterpart polypep-

€ t e

B ST pe cBfblieBloRURRRGE iR O Melpdlon proteine, Such
mudtficatimhel may-be rdekbema@l, §e91 asriy giedirested Hylagepesyli ¥ ttheyn may

%gurssggﬂt%h%&w Iaqg I%@"J\Jan?ﬁlgcggfo?mgyh@mab%nfrom other

ocee |n s of the
speries, reandi prighoPbisis. &L@hd@n@wnﬁhﬁmlpgsgéfﬁ ajspsexdtigmplgied ac-
gy (I1SMB 6), AAAl Press, Menlo 15 Park,
%@}Eﬁg;@ggg&ﬁkﬂ 122-130 (1998). Inproved prediction of
signal peptldes - Sig- nal P 3.0. Jannick Dyrlov

AR ST LB, A0 B0 82 01 v

beliog/nal anchors by a hidden Markov nodel. Henrik

Ni el sen and Anders Krogh. Proceedi ngs of the Sixth
Internati- onal Conference on Intelligent Systens for
CMuBERLIvar(1B8a) ogyl {icdkBssyueglalppessnt 20 Menl o
Park, California, pp. 122-130, 1998. Medical use and
met hods of treat ment

(Erat o HEL I SSE tﬁi&méngmz&HDLz@hgﬂéfﬁt’ﬁPzzi
Hhx&\éen E@frs GLE iR kefatedst AR Ofmes agd caanerbedror
t he tre*a*t*m?ﬁt‘**OF**a*ﬂeFVO&J‘S**SVS‘FWﬁt*SUT"dE’T* The e
nervous system di sorder can be a disorder of the
sgerpher ol eV N STHESRANOA nervous

RATANE BiR¥ERY, TQlBRLEA@@(EdL@g a defect in
a neur on, iMnetuding -k thout it tratirom*kFe- 30 sioned

neur ons and traumati zed neurons. Peripheral nerves
t hat experience traurra i nclude, but are not limted

%@ﬁtgpgr Vle%e %freftep y con ctgd % p8£|t|5rps in'-q(,adnsgr%gcy marked with

¢ l 9

ke,

“no star”, “.” or *".

Other preferred positions for substitution are denoted with “%".
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Is useful in the treatnment of CNS disorders, such as a
neur odegener ati ve di sease, e.g., cerebral ischaemc

woewdo0sTbo danage; neur opat hy, e.g., peripheral PCT/DK2004/000411
neur opat hy, Al zhei nmer's di2§ease, Huntington's

M@Pe%%@rs ‘?moo%‘i’&éﬁ&rﬁso@mm& prifia®y ahirCadd QéqL%n(:é\ln@)y reBﬁ:lt in proteins,

[astin is further cont enpl at ed

wmcmomtretﬂn m@p@pkee@ah%%ﬁx/ y of éﬂegparenh%rﬁfﬁn 'P‘Hﬂ%ﬂ‘? fgtinant
%?8 rRd o tA BRIRH: IRgalie go8dd K/ Perfere with the WIId -type
DK2004/ 000411 28 Neubl astin is also known
prokein By SICING te aPfoRtbRvSef SHAUBStERY fﬁ@”'ﬁﬁ ng B@n"éﬁ%ﬁuﬁ% as &Batream
ot Hé\ﬁr%treéﬁlcébn?ﬁorféﬁfér aRAthbiRalRahtrdd f@cﬂ@iﬁ@'wﬂhﬁh@ polypeptide.

neur opat aln may be assoOci- ated wt
Su@xﬂcpminﬂdumat%ﬁooas aem%l@%corﬁ@mla@é@ww&méa thipipyention.
damage, trauma- induced nerve damage, drug-induced

nerve damage, i di gf?rﬁt hi ¢ neuropat hy, diabetic 5
Bmﬂ'wﬂmtawve iformsaghtiunGsted RawRlesiinnaiey KnQrige WP 02/072826

(N ééﬂ ' ‘Plnuncgf@é! k&'né%utﬁted %Ublﬁétﬁpmg%ct}l%@‘éré 8kso known
treatln heral neuropathy in a mammal

fromar Wh @2/96092% (Biegrivhgsneaizlly miutaiad newBlaglin g?,mpnsmg an amino
a88 gég@%ﬁ@ YeRled ﬁﬂ’H 'éﬁ‘m‘ld"é*éi@seg-1 Hg6f SPal b' NS 14 Vivhérein the variant

neur o chenot her a i nduced
nﬂlmjasilpatolwés’ﬂ g mluﬁes ﬁ%@%@ofﬁeﬁrtgﬁam'ﬁ%ﬁ% substitutions selected

frglrnutge Sp‘?ﬁ’. gfésféﬁ BP%EI'Hn%ﬁo aEidtcﬁﬁ%rrthr?Efg%ﬁé‘ aYpodisbrceiin the

neur o opa neur opat hi es; and di abeti c
amingr agid sequssce I@ﬁﬁ@d@"ﬁﬂoﬂ!ﬂ?ﬁ@@ﬁ taNGAine &cick ptbgt fhgntarginine

%%@fﬁ%ﬁ)@gh@ %@n{@étﬁ WSh e %F'Q%?ﬁ/éhéht%’oﬁ/pgbtﬁjé a8 %%h@ acid

ogen Pre era [fastin IS used
ofher thenesgining a4 posita Gfeef ssid ‘G%BEHPQWRWT-'@% @ng@gagnino acid other

tha%ng%)%“%gﬂ% o9 ggﬁ’s‘?ﬁdnow Ef"llsalﬂ dQlﬁ’%JWpe'pﬂ&é Ut Bﬂample tota lysine

neur cor I Nnj ur Sp i nal roo
residiles wbarelrt tre mn@ne alisaid @a'unscaa@qi%aredw@a?d {oraeaEdanRy with

tﬂ% (% ﬂ?e%%g 'sgﬁuen t‘iﬁ A 19 1PN§h nRftSed %’rn%”r’?@(}' 'bQQFlIncated

I nventl on e neuro e enerative di sease
at deatrived iabovmokinplude the whale &mth ofidb® maddre pratein Kﬁ@m atcais 1-

L SERORIAL ey PR o0 Wi i

21:1291-1302). The vectors, capsules, and conpositions
I j ntion can also be used for the

(ﬁé% Bgéﬂtﬁggwgggﬁ%?seases, such as retinitis

plgnentosa macul ar de- generation, glaucoma, and

Eid g.ﬁ nlrg:;r{ ﬁ%éiﬂ%/ neubfilh s 0 i ﬂ&*p@ljg%olpgeaﬁ‘éﬁﬁeéﬁon con-

cor neal woun cers
sﬂﬂ& %ﬁlkBilhmba)f rtlz)eaval)mr vfdhg sgy@t pentideseushes gy cgre be checked

U%{Qg iégtg OWI}% {t%ﬁ' Fzﬁ Quém eYér@dﬁBre&Et d?'?ﬁ)@l is the Sig-

Ica ectl e ano
nalict or saffwarbe |raX/erlahIe)n et a theer a- SigealPi cal YWVW server

(ﬁlﬁpf N Vﬁ'ts %Q})&W%&i‘ﬁ &f&/gﬁnglp’af CSPPPe‘FQJab o'fﬁéoﬁé\yvéro(}e@fon 3.0

Fovi e st e eot axi c
analdzrbdh finarh éise $ame B(bmerp(d)ttp V/omav.aifs.dtindk/seryicas/Bignal-8.08ns -
duced to or into which to transplant naked or
encapsul ated cells (Table 11): WD 2004/ 108760
TR i WAV R4d/ér willFeiliABLhEed $cores between 0 and 1 for each position

in your sequence:
C-score (raw cleavage site score)
The output score from networks trained to recognize cleavage sites vs. other se-

quence positions. Trained to be:
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VEDI AL- DORSAL- ANTERI OR- BRAI N LATERAL VENTRAL
POSTERIOR 5 REG ON DI MENSI ON DI MENSI ON DI MENSI ON Gpe
waz2@4t1e8720 7 1.0 to -1.0 2.0 to -1.0 Gpi 0.5 tPCPDE2@4H500411
to-0707~t020 SNr 0.2to 1.5 -0.6 to -1.5 0.7 to
+ & cleafade die)-1. 0 NBM
?\%quég%lﬁorﬁ ’f@m%éalételgaﬁ@rth. Stgﬁ i) - L O o o
1 5 low :ﬁtellm’ft@rp@ﬂt@r@ caudate 1.2 to 3.3 1.5to -1.0

2.0 tQ - n 15 In the foregoing table: the
Srsr%%leﬁg? c%u%&@nsi ons are relative to mdline of
Thidheutpbir Qd:d’ne frtohenetm/od«si ivaingd $a eedognizelisimalspemsieatrse)non-&gnal-

relatlv to_t 0|nt bet ween the ante- rior
p%‘ﬂﬁﬂ”@%‘ Pl gFﬂineé{;ntQt &rior conmissure with negative

I ndif Idtgubbgtlmmreahe dieaRiyergitet i on; t he
dorsa -ventr al

i me s are relative to a line
connggt Eife H%S'tfﬂnap%feﬁ Ee csEVede sﬁe]tagﬁl and
IOOSt er| QR tHEONTREBNHIS 6 ark-$eonetgdtpruteinsei ng ventral to

said line; all dinmensions are in centineters; and Gpe
Yrﬁ@ﬁfﬁs(C@mPé\eﬁ&ieag%%%%'FﬂSQﬂe gl obus pal lidus; Gpi neans

Thd bRRabn SEEEEHgeNite ¥bQ1BYR |d°@ét|rﬁ|9ét¥5by &Heﬁfﬁ@%ere the C-score

substantia nigra pars re- ticulata; STN nea
isshidit mad thei $-sparelcbargesNBNN Pekigl thadgwyalup alhg ¥ssoge formalizes

r t n I
o Gl i DR SRR GRSy
Specfizaty the Ahsdoee isr 2 geenielsig aveeags-bgivest the -tseorén'and a smoot-
i ther o] |
nf oty o R, 2580 0 S cibreno L BRIBA L e L gore over o
pestfidns tmfore3hdcdipditigns aftertibe] awrent pesiionowhiere daygries with the

i npl an e conpri sing transduced or
C'forr% L‘%‘trkg 83(‘}"8 Preferably the transpl antation
Alt dinpe issemscart |avemges m fiae treblaskel dained on diersal gartitions of the
ranspl antation may conprise an autol ogous transpl ant,
dafg- ar | ogenei c transplant or a xenogeneic transpl ant.
Ffﬁae@&t se‘ﬁueec&ﬁgmlPTwnﬂaep@httheomam SdeFemad Af-peases, and the
ders . in th r
BB or T PpeR R Pl MEHE ot EVHe S Those values
ateaugel totdistimgeish Aetvesgnasigred pepliles andi nenisignsé pepfidss lf(ypur se-

et PR B SB0aPHORTED P KB O0 G4 RB g be

rrmdmlyrag‘fokethaqimsﬁuemtbyhejmlaxlvral Yregoee. dosage unit of a
en )ém?q é&%&‘&%ﬁ t%% C-hgrf Yrécgl%ééﬂl *ngt ap osmon +1, while

' encapsu ate ording t
tHe’E‘—sdeTe will be high before the cleavage site and low thereafter

For comparison the prediction can be compared to the predicted cleavage of the
wildtype neublastin signal peptide (cleavage between amino acids no 39 and 40 of

pre-pro NBN).

Preferred neublastins are those which have a predicted cleavage between the signal
peptide and the neublastin in either the SignalP-NN or the SignalP-HMM program.
These include but are not limited to NBN113, NBN106, NBN104, NBN102, and
NBN99. Particularly preferred are neublastins which have a predicted signal peptide
at this position in both SignalP-NN and SignalP-HMM. These include NBN113 and
NBN99.
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vention. 5 In humans, CNS neurons which retain

responsi veness to neurotrophic factors into adulthood
WO p@iaasI6ed he chol i nergi c basal forebrai n neur oPGT/DKR@4/000411

entorhinal cortical neu- r@éhs, the thal am c neurons,

Tﬂehrs?ewe?‘?/\él%cﬁﬂ%rqi a‘f‘s‘éﬁn& soé‘ﬁewtsBSreSEI? oA @FnaS(G(D%éﬁMlnatmn score)

neurons  and e U&ﬂ not or neur ons.
thaicdascribes Fsignal aaP ng%?aﬁhatriﬁ)fow Bb?‘frfﬁ*% &0 6‘1’1"63 H’E secretlon
| ent. - AR eGEstRnl ocation of the
u%%@?r%‘ﬁ@&%?{é@ orpﬁggnp\ne, %I n trneatl ng Par ki nson's
di sease, the basal ganglia, including substantia

It r}; grre‘?brre%r fé%ﬁﬂﬁ?ggpﬁdet 6ed ilNfe REIHE IRRnBSrP BRI &Mmax

a sl ze such that selection of 5
value dfeatamast 0.5 sumqs afileast 0/, ispcibat leastiq. 6istah 2 Gf jeast 0.8, with

‘thrag%tg a@t &J&é’%,fﬁ’t'@egélé&é ally significant nunber of 15

rgl eur ons he same nunber of delivery
sites nay apply outside the brain. For in vivo gene

Rg{%&n@% Cng‘? h Xﬁélé’er{m\ﬁéc&? é\?{%‘b‘?@@ 8brdnOBAInak B¥hd Gunnar von

el'ivery 'm ni stration of gene
Hélhxer Heptifietivo of pertan@hﬂgodIeukaryotlgglg@@jtmg@%pswd pgﬂdlctlon of

thFlé |C!:_\e§& &g g Eéﬁebg(?ast nte\gﬂ{@ gL é z‘ |for it SRABIPIYOING out-

Cl r system For
plitmnadet: dHegek édlelmapi/Andgr)@qughc Prerdlqilioo of glsﬁ@ n%thi%ﬁe&rgsﬂ signal

'ﬁci‘tﬁfsgwg% Ridd H\ﬁrﬁ&/ ﬁ\BPé\SI Prgg %{Wﬁg%s%f th® S%Hh "Mt@rﬁa%nal Confe-

erm na eas nay
re'ndemm fﬂf@ltbe@f iSysieals! fpr MdeasamBiolpos (hBER fﬁf AMJJ\H{GSS Menlo

Par dE‘%I f@ﬁﬁ% ppi 2&?9%"9@ g%g HibroGed PROMABE Of s \‘yﬁgl P&ptadRD) sig-

on-invasive, In vi | g |ng
alEt:hod&rmuMD)&Bavl\mndtsdnL Heeorik pliglsen, rGennapyee Heijas angfSeren

Efpkeidp (200 B0 o Syl Bopies drl Sfhal BACAKS b a hidden
VB modd. Hersigéeloén mnha@mmm Rrefsagingsdf tharsisthy Ipternati-
ore%lra%)g{eéan%o ci)r'nﬁ eAlfg%WS%temQ rfg L&cﬂla?%%ld%ﬂﬂ (fol\ﬁ’@]G AAAI Press,

no’ nor e an about™ 10 nm rom
VentPwek, Califoraiar pp.si22el. 30 998. n the brai n, gene therapy
vector nmay be adninistered to the parenchynma or the
ventricles. Wthin the eye, gene therapy vector may be
Medigahusé andandthotidiof treatneeds, t he subretinal space
and to the sub-tenar capsule. 35 For the treatnent of
peri pheral neuropathy including neuropathic pain, the
Irgémeaspsheiha pyventat miatemio the usedof Hiestastas@ceerding t theninggntion

qu,gtﬁ %é&?)\é%éﬁecﬁ coaftn rﬁqgﬁé %llseglﬁgé/éﬁ oﬁ%%ﬂé\acg%@gg em dlsorder

Thedkrdes @pﬁemrmmUerccmnobem disiordtar af fteecpgripheral nervous system or
adm ni Et ration., ln one enbodi nent, the vector is

“"é?u‘?ﬁnltf? RYRE VR anuscul arly, subcut aneously, or 5

intraperitoneally. In another enbodi nent, the vector
BRER o G ST 5% deofndbafe St o
SRITBO tetAt ,ant teuvetited neuroos rRBvPheiabneives &menp@”h@p%érauma
|ncrl]utdreaE)ltl]’ceacrgt nloYIlmltec} t% F]Qr%eg 81! tﬂ%lmedulla or of the spinal cord. Neublastin
is useful in the treatment of CNS disorders, such as a neurodegenerative disease,
e.g., cerebral ischaemic neuAron'aI damage; neuropathy, e.g., peripheral neuropathy,
Alzheirﬁer’s disease, Huntington's disease, amyotrophic fateral sclerosis (ALS).
Neublastin is further contemplated for use in the treatment of impaired memory, e.g.,

memory impairment associated with dementia.
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cord. In a fourth enbodi nent, the vector is

adm nistered to the brain, including the parenchym,
wap@4tibsgeventricles. In a fifth enbodi nent, theCBER@H/000411

is administered into 10 th® eye, including the

N¥IBIASRUS alsdUPbRhi 33 tHePaseRitic dartigat® forarsating @Bﬁwﬂeﬁal neuropa-

si ng Requirenments and Deliver Protoctbfor in

thigsneughhas awomath@rn%rn ? Fﬁ?é‘F'T‘%n he, REYRRRIBIC RaLN fIRY 'be'Sssoci-

' at@&%&et&fn iNGUEEREVE dendiR, pathoyer-pRluted ﬂeltvbedanﬂéige trauma-

target tissue. In this regard, "unit dos&g{a refc?
inguerst narvy demage ciregnindsined BeTVS fagiedenid|oppihis nepropatiy. diabetic
nlRY MRS ibTnFRERAShEL QY ndros d¥inkgd, oreubddegehdittion. Neublastln
neubi astin con- centration is defined by the nugber of
can pls Qm\d%&(tfoéévem'n@fpeﬁéhuﬁ@‘t PRyEPRANE BB JERTMSh. the"peripheral
n&RbHATRY kﬁéﬁ/ ihQhgdele é{r%[x?ﬁ c@ﬁs@%gmf%bhﬁ -iH@UdeA reuvdgaiies, viral- -
expression vector, each unit dosage neubi asti n
indii¢ed n@ﬂppatglgs zck@m@hggpbmdgpe%nﬁ@gwtg@ﬁ toxin- mduced neuropa-
th?é%nﬁﬁ@-lﬁéﬁéd nMiRIpEtHed, NRamiB- d‘e‘ﬁﬂ’@ﬁ@ ihbddd Mtekdfd@Ses idiopathic
expressi on vector in a pharnmaceutically
newroeqthigbi @d‘ diabefic réﬁwo&ﬁﬂ@% c!\é%thq’ciso@ﬁdl@mo%ﬁ'of‘% forgregtment of
%ﬁUQAtﬁ@tp'aﬂl ﬁédﬂlé’%n‘é’ré &%cl@@éd ih@l@D2RTB78b ( Bﬁégéh??
tin"conposttion. Such high titers are particularly
used for adeno-associated virus. For lentivirus, the
{éfér%[)l | ydBl2h ||¥ uéé\ﬁefor t?é‘eﬁlh ag Jléd?&érlggle&t@dlﬂﬁrﬁ the group
Ansduc ng units per U? , determ ned as
caresisting béopannh@aanpueppathyzeclweg ﬁ@umpaﬁvq RaiPe FpIH3L £orgniury,
sélﬁalq%t' a\(lgfs%q fl@d&@@%uﬁeéa'ugﬁbﬁé E&thbalduRdd And REINbFHLEIBS.
I'Ssue m croi njection, tnfusion, scrape |oading,
el ectroporation or other neans sui table to directl y
Ag&#rbi\‘ng.rtot 0% tcp%‘fgﬂé én%bo‘%ér‘?tcﬁ el ﬂﬁ/@nﬁdﬁetlﬁehéé{r%ﬂéfgeneratlve
Site tissue throu a surgica I nci sion. The delivery
dissagke trobe Irested ds aamnwn_%gl@ﬁa% Neyblastin tselmqwm foringligase sur-
vval' g é’qeﬁ‘?nﬂ RSnédiERE ) ibﬁsiér‘wst%hél BYfhUaI*f908 Neuron

MposSiti o ivered). Those of

‘ 2$4p91-1B02)t he art W || appreciate that the direct

delivery nmethod enployed by the invention obviates a
limting risk factor associated with in vivo gene
Thaeealpss, cepsuled, andtdempesitiens Phihefpsesant inysatirnt ¢shalge be used
f r}oEbt e %e%?l &feé éalgeé hguéf?%tsofetlﬁﬁérylbﬁ\%nfo% #wcular de-
% Ias i'n enco Y ransgene e invention
gdeératiar, gldusoar end dmbatnc redingieaithy: d¥gublastin ewayzalso bayseshin the

Btorbbl b SeyBRSHE8 FiaBTeb oo BERARIBILL T2 |

pre-determned region of the brain to optinize contact

th_t t r g t d
Nibiete P L §Ce i aRag o el b bBREIFDY SRRATUILIR nee
tmace‘ 4 trerapeyticallg leffectiver aranlsnitelf th@w@@h@ftﬂ’l@ inenden; 0 g Kera-
G T s e e

t r eat ment o_r prophyl axi s of a broad range of

seas Y .
A GRVRED a0y S ERe TRUrHS (E MERDRBAS of A 0" trans
dusad fat ardnto elhic, to\mainspiaairraked heanqmsuje@d Lcelig Aiebled!)or

ot herwi se transplanted into the patient. See, e.g.
U S Pat. Nos. 4,868,116, 5,399,346 and 5, 460, 959. In
Vi vo gene therapy seeks to directly tar-
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get host patient tissue in vivo. 15 Viruses useful as
gene transfer vectors include papovavirus, adenovirus,

WO awaile87é0 virus, adeno-associ ated virus, her pPE/DKa®4/000411
and retroviruses. Suitable2fetroviruses include the

. group consi staigpg |pf HV, SIV, FIV, EIAV, MMV.
Preferred viruses for treat ment of disorders of ‘the

adeno ass&@P% sd v %%% Both t§pes-—ab-viruses can
F ﬁt ey &Qﬁ&og""‘ t hoyluklhy di vi si ons, and

b pes ave een tested in pre-clinical ani rral
st €S 110k i+hdi gatiopscpLrthe neswuausisystem in
Dagﬁ cul arp thes cent r al. sney vous syst em 2Met hods f or
pr efar at i ansoto AAV atoesdescii bedOin toheddrt, e.g. US
5, BAY, 158.0.8Sc0 2506, 309, G841lahd US6 6;9688,058 descri be
ex¥mpl es of Sded i2very lof PAVItd tﬁe5 d‘énf-r%\l nervous
sySteimtuseci & 2aPid r}réf"é? el ty g [ Gt roviruses
i nEREFESt He 2l BREi vi r dséstwhitch t%°ans=* duce a cel |
anBu‘faﬁ"leEgr ate into its genone w thout cell division.
Thus—preferabty the 30 vecior is a
replication-defective lentivirus particle. Such a
Inltbatfonergomg tphlet el mediahlatrrabdiownsiens fare melativeetet Midlipg|of the
bri C@%“an‘fé’rl}}? SRS &n@ns.&ﬁ&éﬂe%bk%e {oﬁﬁe nﬁdﬁ%e@ﬂr&ﬂéﬁ' tﬂg ante-
&' arn ronoter operably [inked
rrdra:ommxemra @od ermstedier smrgn@suemwﬁim inggativeadndicating; thp posterior di-
A [
Bl T b FrBhoRfE AR ST 2 e HRROIRG B Alboints
ofvthe an’@dm ands posierianconimissames with nsgatiyerhsingavensal 1105565} ne; all
35 describ 7
OFRRHOR, 21D R EErE A bl g BRHANSedrlintof plobus palldus;
GROn2atihidaa 6egmETY OKAGHLS [iidiis:] Sn3@emes supsiandp nigra pars re-

tr%ri?eﬁt-,ic)%m Z?‘%eree] %%%b%%%k@é ?\u?igé%/ rﬁ%@‘}ﬂé‘éﬁ@% %?Wrgeynert,

ambeaudateameasngaudbteaiucigusal vect ors and since they have
the ability to infect cells and have their genetic
material stably integrated into the host «cell with

Inbtegd a#fifi ivivioeirampduGies, nervgus sYEeeBAiBeaEs; caNde Spaied Ay, frans-
Onco na east one round of target

plaRig t&a&l Cﬁé‘ 'é%lijrbﬂeeequthgéerognsfer and integration of

i. exogeherapeuticalty effectine izt aund wé o sransdused e transfesiad, cells ac-
Ret r r al ctors integrate randomy into the

c?@npg?]%he n éﬁ8ﬂ'e°r Two classes of retroviral particles

ii.haven begantdisls devibe dompdsing tpnsiuced octiansdectéchéalist 10
nouse cells efficiently, and anphotropic, which can
infect cells of many. species. A third class includes

Pra@blydidiranspiintationrcompribes tells an impibetablecieicss. of
anot her species than the species which produced the
virus. Their ability to integrate only into the ge-

Séﬂrffan@f)ladﬂaﬂbrdhﬂg comipltise hasuiningeus gansprantiaresllogeneic transplant
attractive rking cell lineages in devel opnental

Ok mn%ggngrﬁ&rapgpla elivering therapeutic or suicide

genes to cancers or 15 tunors. These vectors may be

T% 'Icgelr.gelrsquruﬁ ﬁgerétt ?{/ Bep ro( eggﬁ rzﬂ%r V@#@@é‘rg tnlﬁrnihe Central

Nef\dus atérant s. For use in human patl ents, the
retroviral vectors nust be replication defective. This

D

An important parameter is the selection of a suitable target tissue. A region of the
brain is selected for its retained responsiveness to neurotrophic factors. Targeting of
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prevents further generation of infectious retroviral

particles in the target tissue - in- 20 stead the
WO epHilesrso on def ective vector becones a "capt i REI/DK2004/000411

transgene stable incorpo rabted into the target cell

arf ﬁ%%”iﬁa y D¥RIchRNVEY by rlie[n@é?lnboa?‘ﬂb%ed@flleﬁﬂ & \gend elﬁﬁrams vector as
env nd” pol genes have been deLsgt edo( ? 91

hegpmfp?qq;g@edo@r lpy]gnm@gmgd'fakpﬁ@r\ﬁnp%qsugaéed 58l gocording 1o the in-

vaigbgr ol ogous DNA is inserted in place of the deleted

viral genes. The hetero- |ogous genes may be under the
control of the endogenous heterol ogous pronoter, 25

Inatﬂﬁtn dﬁﬁé%ﬁgmhpfe@éﬁmr _Poﬂﬁtlér\(a%sltﬁ ﬂ&u%tfogh&ebctors into

e retroviral 5 viral
acb,dthpm;mpwdg ‘tw@éne;rgggqgaégl)forelpw BEYTPYS; tp%ppt@mlqa‘;portlcal neu-

roégctfw s 1A eBrdns 2R ISR coBRRAG! riatiréts, BROPinal s8nddy neurons
a i'on defective retroviral vectors require

arpiﬂ)elsslnehmoforﬂﬁlérOWral proteins neces- 30 sary for
replication and assenbly in trans, from e.g.,

- engi neer ed packagi an cell lines. It is inportant that
Au ratigd acam guphy 28 @nIMRIgksan onay @w&gferm%cbpﬂ ¢ pafient to determine

th%oﬁf%@fsgg'lbgéﬂohuéf t@%%éﬁ?'sﬂ@r P8 dkample)i i fadingeRAtkinson's
ieve expressing viral proteins from RNAs
diceade; rtge tu@ai gangglliagmudlrwq@ulésgmt@sggﬁ@ @Wetrgg@e‘g@sﬂes The

a Q éfggee&é{mg\ﬁlﬂqlkfegoéf‘ §%% sticht fhat lsalefidr Bf 60Grefewer
tion, I1ns packagi ng cell lines, the

d@lvelyTEﬁ@ Wdiviae saffbleehfqrersstateé@n viiftah chiieally; significant number of
8 bPBeifbr) BRSENBHEPPIVOEside the

d%;ﬁméc@ I&?%%}%s@eggn%?@ﬁﬁg@g Bee(ra} agéled These £SI gns

braimi m ze the possibility of W 2004/ 108760

PCT/ DK2004/ 000411 34 reconbination leading to

production of replication conpetent vectors, or hel pe

Fei in vivesgene Beepyedejiveryunay besystenis ologalq By §gstﬁ@,;ceqjq{|very is

mlter]%%g i€tk ?feée%%etﬂ&%p%m&olf W@Mds@ﬂlaf‘l%rédﬁ‘éﬁtaneously or

0 a nuclelc acid tonstruct conprising a
mtmpérmt«m@diy,d whishs wijlucestli Bneorfinigus: fielegbe aeft Ngublastin to the

and a signal sequence. The signal peptide
C@%%*@ﬁg&ﬁgﬁblastin pol ypepti de are as descri bed above.
Accordingly, in some enbodinents, the nucleic acid

F{%gﬁ)}.\wﬁg,&%% %ﬁgfsﬁ?ﬂf?& lﬁf\g\‘kg Qﬁé‘ﬁb@fé@gﬂ&f an‘ehs%léc]f@d §o as to

Po heubl astin pol ypepti de
clustec ér draaneaerfbedionairar sermineas losauSueh areas myéwd@@"é@e@ clinically

ugﬂ@ %ﬁbei'dﬂ%{‘é‘t"’h gg%l']?m u:elg ﬁma‘lgﬁ‘ grﬁgqu(?n@ %%&Qﬁég‘ﬁné&ng (MRI)

and lbfbpsxadummavom owpsives dn almemg@gdg@tugd% petiaas MRI will be
p[i)e§$ r%qd %E”‘ﬁ ué:rga??])g ﬁ@uroﬁ‘élb&%ﬁmﬁélg{ﬁ@ r%eﬂléﬁ’tmé@ d@hv@ry’ sifés are

seguence npri ses
selectedifor aier&ibtesquemmetm‘f s&kach D lnmcdose@e of Negl@lﬁ%ﬂn is delivered

n‘gﬂ rggwn{)a 3P 'ﬁrﬁh %orraugt & Gtk '560351%1 %W%ﬁﬂ@%’te‘?ﬁ&éﬂd 88d flo more

si‘ghal "sequence rat al bumn
thaargasmjut 19eqmefrme an@iher delyaryl %\ieyV\éﬂﬂﬁbmenb!ﬂm, pene therapy vector

o+ BBl REE PrEb R B It et encodes

a human growth hornone signal sequence. One exenplary

nbodi ment |s a [ n I s
EREREb. e AMEHT T LS Y 0855
sdbretimy spam:)amd:te th@sub’rtemancansulea speci fic enbodi nent of

the invention, the nucleic acid construct contains a

For the treatment of peripheral neuropathy including neuropathic pain, the gene
therapy vector may be administered to an area of the body involved in transmission
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nucl ei ¢ acid sequence optim zed for expression in a
transfected host cell. Optim za- tion of codon usage
W@ anw4has7advant ageous by provi di ng i ncreased poPgPBERIA®0411
yield, 25 or inproved effidlency of transcription or
oft g Sls@hééﬁ&g @enesrsP! Aay RERadi entspinbl cafd ofid nitrecal
eic acid construct of the invention is set forth
adnnlnnsEequrD NO. 59. Due to the known degeneracy of the
genetic code, wherein nore than one codon can- encode
the sane ami no acid, a DNA sequence can vary fromtha
Inserenembedisea, tTe Sectyios: ad@winisired GFFWSSWH”BQﬁUibPU PRy
lnﬂaﬁé}ltéﬂ%ﬂ% IH%E%‘H&‘ é\ﬂb&hﬁ\eﬁp EHee\?H%Rﬂ S BEMPEYitiM is é@inihlstered to
sequence .of 8, or 70 respectivel
arSlﬂrha velr |’t|1fmtb0m<IA!nVQ|éq®e'ﬁc@@n%@ﬁs'ia'és?fl painy éﬁﬁ‘%ﬁt'P@n%{” a third
elﬁ%cﬂ{n Rgsfh% ﬁe&o d&iﬁ‘i FBHQs%‘%\H%%é?QBd%thédaﬂ?bk Rﬂ)he spinal
uct

can berat e nut agenesi s
cardt inva f@mu@nb@dlm@nfg the verdernis asiotinigiesast foohe bg@n,-rwgludmg the

p&ﬂﬁ%@}m‘a %ﬁ{i thRidi éécﬁn S8 Qﬁlb@dl\’ﬁ:‘eﬁ He vé@&ﬁﬂ@b@ﬁamﬁered into
e asmd vectors include but are not |imted
theceypﬁmwulag tRedirequeRsVkIAtinal spaqe; ANY sksipdAT capsties bad,
CA) WO 2004/ 108760 PCT/ DK2004/ 000411 35 pUC, pCGEM and
pGEX (Pharmaci a, Peapack, NJ). Qther suitable vectors
Dbsirig Resjuirsmerits apd Dalive(ePptoed §of iy gepe therapy e
retroviruses, adenoviruses and adeno- aSSOC|ated
vi ruses), whi ch serve equi val ent functi ons.
Aﬁuph@sumportameparamstem@ ithes §pgngevefcrasbiastimjo |bﬁcdw%’eé o the
S " | f
it Trole cfictisiogeit, o it 8BS PABIShkRAY o' B¢ Xbnoation o
neatgastiatnolr pf Seqblesu’to“eszommelltlgimle Fpr ofifel apeiorserihaneeyblastin con-
t
oBEHBE 1 SR T hE RuRioar ) el PSR o BEIOKoPo Lppositon.
Olgtitniathy §orEh=i]yer§a lof neutsastd. usnngeagwraiteasrpryswqu%qi@rega%wm@age
[ [
of et il Sl £875 25 ot bt B (LBIEEER cBpBLith, herein the
coinpsstiovhincibdes a e'n:al eeqopase@slventoofn 2 pbarmnagepiically @eceptable fluid
uen 1o 4t~ -
i BTSSR ¥’ LB iy SRSt E84aRIrGa S partcer por i of neu
bapm emnamﬁtbnbﬁucfh bigh titdes latecphrtieulartyeusgdifon mmtaaséomated virus.
n_of $ e
O B, o=l ibim Bl Bar RS ork 0L f P Bep@ilcing units
per mh@Wwmiyedetertniired as/éésadbeékﬁmle)a of protein
desired, and the like. The expression vectors of the
i nvention can be introduced into host cells to thereby
The odublestiT clrepasitionds dpliréditeseachaiateery tcell sit¢ imtheftarget tissue
b‘@g&%{ﬁqcﬁgﬁ,l.w@gﬁﬂbéfc?%&é IOS&H@%‘@& g %ﬁloﬂﬁggﬂhgiﬁeang Sitable to
dnsawwuvemaé compbmimumseoﬂm rctchtr@odeﬂwyrséq tissue Tbeough a surgical

taile l.anat.i on r I t

ingision. gl‘ 5 qelVery,p 2 %&Relgﬂgd %L déu?ﬁ' a5 cg}éhlgr%ér@d cf?eabout 5-10
nihistss (dependiagloh tmmtadwolsmtofalleublastm cwmp@@mbaio 02 denvaged)

A Laboratory Manual, Cold Spring Harbor Laboratory

(NY 1982). 25

Those of skill in the art will appreciate that the direct delivery method employed by
the invention obviates a limiting risk f_actor associated with in vivo gene therapy; to
wit, the potential for fransduction of non-targeted cells with the vector carrying the
neublastin encoding transgene. In the invention, delivery is direct and the delivery
sites are chosen so diffusion of secreted neublastin takes place over a controlled and
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Briefly, construction of reconbinant expression
vectors enpl oys standard ligation techniques. For
w@ar@kses7so t o confirm correct sequences in vectBCEDK2004/000411
constructed, the |ligation3ai xtures may be used to
r / Wie esrgblel rig@rons, while
R EEPASH 5 b 95 bpfeb Ao IR Ssabul rgarone, whi
mmmmgam@ct/wﬁr@oraﬁ@mam P%lée 30 Vectors fromthe
transfected/transduced cells are prepared, anal ysed by
restriction and/or sequenced by, for exanple, the
Geige thedapy veiord ng, et al. (Nucleic Acids Res. 9:
309-, -1981), the nmethod of Maxam et al. (Mt hods in
EnzynDI ogy, 65: 499, 1980), t he Sanger di deoxP{
Broatiyogeneoihetsph seelksuiot temistsr mgpasetiomaiariahia the sellsceioaatient

€ ent or

wisbio BB nToRRde gt & Rkl Qn ene dat voam
prbpiayanis bba broag earigsrafeliseases: dissotara And eifar cepitions.

el ectropho- resis as described, for exanple, by

Mani atis, et al. (Ml ecular doning, pp. 133-134,
EX 9BD)ger® Exerapesmpmacéeém@h@ wepiigglion ofniselated; sallenyhigh are

[

th@%gu%éé’ g'ré’ftetd'"kﬁ Jt?wost el 8%%oeuﬂfbcihe Jdn@hit RS, eg., Us. Pat

r systemutlilized, any
Nosuma&@s 616, S1A99MBeandt T, 4615229. hn Mam ggne tft&r%$%ﬁ!<§é¢1dlrectly tar-
constitutive and inducible

%ﬁ;ﬁ{é@%%@{éﬂaﬁg@used in the expression vector. \Wen

cloning in mammal i an cell systenms, pronoters derived

fromt n : ini
ViR 10 ET Ben TR VRS IndB4e Pablictinie, sdenovius, vaccinia
viis; usleno-aesapiatech @irGMhgspenvisuar and InelrQvirusesy | JUigbIeatelroviruses

Vi noter) nay be

il aBle sl BRI, FvR Bl e o

nmul ti pl e copi es of expressi on pr oduct SV40-, BPV- and

EBV- based ueC [ ii
PRV T YL Y BRoMERE P APRIRH a ritiusos
and atiemd-hesbciated Vieises.atb rtymm Jrvirusesapdn iiegsatednto the genome

st- L anslkatd \V r di

BRSNSV A P S eERE L sBe 38 prelinkcal bl Sudies
fol épitezdion®of thé eepoosBystem an dadivhian drer cantrglirareas Sdﬁt@m s -

i nfl uenced by specific cel- lular factors that

interact with these sequences. The transcri ptional
MetHiddsofbr peaparation-ofkAAY aire clegerifes! inoffei at.se.of UBha677,158. US

ter e
oBpATRHeI S o705 EEAES SRARSES: GEPAAY, RO, convl
néitvoas syst&@ai ence 209: 1406 (1980); and Breat hnach and
Chanmbon, Ann. Rev. Biochem 50: 349 (1981)). For
retroviruses, control elenents involved in the
spegibi et preferied tyhes ofatroviiuses inputentbe dentivisisks Which pan trans-
I on na e i
gcqﬁﬁ db'f'{?gf?gé rﬁ? |t(s r?éfn(ev%,rt@@é %Iell akwlgrﬁdlniys p-rr&@rably the
v§¢tbu&e§,repﬂiebtd3n$¢3fewge Hhrrtivmms paﬂloleaﬁucly a lenfiviegmrijcle ppn be
25 1 on murine | eukem a virus ) -
p{rduged fl'é@@ I%E{F\ﬂ@‘ YEGQr € qowprlsfng égérn\%lrr]%rf_q' g#gNﬁa&&ﬁ@SWe a
pSECHRTC Signdly) al prymeter adperabiju dihleddc toAai midyriRefeotidel sign@sencoding

éérfas'ééwfoga By ghoraid b Sheiond sfetg BRRCEps e SAbMRhFLTR.

MeodkOidr pﬁéﬂaﬂat[ﬁpran‘cgml-lavdn@dmnaﬁmtlnmﬂlemilv(rw{tqgem)al cells are

d(elsct:]r 8&%1&0(%0%%%81 (Methods for transducing neural cells using lentiviral

vectors).
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ers include those derived from cytonmegal ovirus (CwW)

and other wild-type viral pro- 30 noters. Pronoter and
we@riwanessso r egi ons of a nunber of non-viral proPGI/BK004/000411

have al so been described @&chm dt et al., Nature 314:

R veits ARist SsHMmBAIY 8ed ﬁ‘rlﬁlﬁman Bimvidal trials, since
R%\%‘(’:\H%é%mt%% 547°5590- 5594 193 _"Met hods . for
thestioatratiant-A gbarich Kapeadhary fT@sy athsF é%%'l"@ﬁtoé? ang gipeg theydave
tHerhqﬂHy foiRfelt ce[ql‘é‘lalné h'aO& EHé‘# ehbc Méfén@lfst@ély’ iﬁ?ég?ét%d into the host

I ncl udi ng Procko
cell with hlh@fﬁONmCE e, 3% g- l\)@l@ 9é§q7613W§% @éggggg Ahnae require

%Q%%‘t{@%&g% %@%%ﬁ@%é@ for%rgnscf@‘r éll?d rﬁ!ign%f £X0genous

n@HeimacidEeguences 389 fqel%@m ReSW(}a' aﬁ@omﬁegraéwnéipwly inte the
D ? Qost cells, a nunber of viral based
expression systens may be util- 5 ized. In cases where
an adenovirus is used as an expression vector, a
Tﬁ/gdélé’sgeé OF rHS e I Rald B@éne(?estcﬁbé’d‘ é&gﬁé‘ﬁc\! | WiY€h can infect
ranscription/translation control e.g., the
mogite cpuamiaclentlsamdtampmtrpprpewhlébd:énl éﬁﬁﬂsﬂﬁ'é@f maﬂy§peC'es A
th‘frla' Hggs @clg&&exmrobhﬁr}etr&ﬁrué N @é’n infedt RRISEEADIhérpecies

fro or In vivo reconbination. |Insertion
tham tha snmiesawb@htnr@duccé@%wﬂ@f Thejeakylity ¢ injesraieeontieingp the ge-
' ! i i
n{)ﬁ]g &r}{\ﬁé {18 ceﬁssbg%’rrlédenrgﬁ%\ygg g:f?vee)l(%rrggésﬁplhg%%e plncla ages in
develmmﬁ@ﬁalesjumesaed fqrgigdivering, th@r@gawlcgprwtv@ geresuio cancers or

t rﬁé)rg Thidd veé%@r%dmR?CBe H‘ﬁ@tﬂla ug%gﬁuseh? %@ﬁt@tde\’\ﬁ}% system,

e vacCinia see .
wiibckihete iet relative IEQIBQf cqﬂrdmsmmlatadult patieds. Sci. USA,

79: 7415; Mackett et al., 1984, J. Virol., 49:857,

Panicali et al., 1982, Proc. Natl. Acad. Sci. USA _
F30 udd 27 humars pAlierds, dhe getrayiralnectand owisirba treplicationedefective. This
pLeQ\ée%t#ugﬂ?r %&%{%kﬂr@tl%cﬁoﬁs%ﬁmt bén#ﬁt:l'eg & g{é)t‘ar%@ftt@%e in-

Cte rou conS|st|ng 0
sfeadrte easpllcﬂw qnfenme aectog babonpﬂsmme@twe"swegmﬁ@bl@ fncorpo-

R85 OB 5l Sebioe  THEDE P IMBRER dcbchn B3R, 1@gag,
eﬁetarﬁhpolwnemve Rapmdigleted (alangukittbmespeboistrest, ofNke . viral ge-
namesg%t%rjo% ohS DR 9 %s\éhéfi“in ﬂgge HIO[H Yiblefd ﬂ(aﬁ’ﬁ@r{&r $nd Betero-

gene expressi on, ancer sequence may
Idgeus pedes mayrbH eadse thd eomtml@lf thﬁ emdcmegg@en belexqrapsis ipsemoter,

[P
SFRp eSS e BRERSR (f FydSeaach o ey LTR (v
vialnerR &r adtige iy drvesse(tMSM)oi’yplcFailm,cretthal veploradhavgca fransgene

c?ﬁ&&o 8& ‘%4&‘973)) For exanple, in the present

agen enhancer sequences are used wth
the collagen pronoter 2 (1) to increase transgene

Iﬁ’eeHP%{ySS|cf?f<?cH¥€ Srgtg&?)irgfbﬁ&org I?&id?r%f}?re\%? bn of Hﬁé"@,% é)fr&léﬂg neces-

used ncrease trans
sexfoespiication Bhd sas@é)nlaiy\ iretrares; fregergneng meear@dslagkaﬁingace‘ﬂzmes

oAbl SLE AR AR, B Bl on et v
aﬁbiu’r’!helper Nedsu Tais2eR: bedfachicye8 by expnedsifg (ymah pmtemsércm RNAs
Iac{:lkg'ng t"\e w@gnal andn expressing]’the gag/péllggesn% and I’che gnv &@He t{Jom sepa-
rate transcriptional units. In addition, in some packaging cell lines, the 5 LTR's have
been replaced with non-viral promoters controlling expression of these genes and

polyadenylation signals have been added. These designs minimize the possibility of



10

15

20

25

30

35

i ncorporated by reference herein. This repeat sequence
can increase the transcrip- tion of many different

waRooalioszed cel | ul ar genes when it is present | PCEBDKR@8/000411
with various 35 pronoters3¢Mreau et al., Nucleic

cdRBéRAt vect hel -
A e

rupes ISe8s e 4- beS Paintjo1bBd .1 AReENdRE I BUSIRSPI

cyt oki nes to nodul ate pronoter -activity. Several

cyt oki nes have been reported to nodulate the
Thex swestianofuriber falaing ¢ genydeiemasisl F%{@B'HCtZCC(mB”SéﬂQda I"FReic acid
se%@%ﬁ%%ﬁ?ocﬁr%léanelﬁ}las@h pol%bﬂ@&tdnﬂea-@ U%eﬁ%‘uce Zhe signal

Elias et at., Annals N Y S
pefiide ang g ne@@tlamlypqm@)e)re aSé’IeiSEij’ edgboye. Accgrdingly, in some
b8 8bnghtinglof thelt13 C
e fouRgs, &5 metl R Htyg e scqitnbgBndhiing
tetminak eastons v g gwt pro Heybiasin (pvtypypth%ﬂrérce%mmqqdments the
l.?c’@c LBL LSS dﬂge}ncg CURsisRgUrate 160 e l@ﬁﬁlhﬁﬁ@%d@ﬁs of the pre
ransgenes driven various pronoters such as R
prﬁmblaﬁMP@W@tlﬁact or (TNF) and TGF 1 up regul at e,
and may be used to control, expression of transgenes
driven 10 by a pronoter. O:her cyt oki nes that may
Tihe oveleio seididequerdeumiay baRPEse f eksihPlagusyrignal ﬁepﬁ‘d@c #4¢h as an
alggrlr:]ﬁ:% ﬁé]dseﬁﬁéﬁ(%r ?rr‘%\"‘alﬁu SRhal géﬂ@enc@"éﬂ@@@rﬂpnses the
pr ono ¢ col lagen e

nhancer sequence (Coll
nd®iy acidnsegusncehef GEGIID |6f5eifb§§'@etqfﬁb@g”éﬂ§3 the nucleic acid

' | ol e $Esignal
oS3t s PUBRLE S8 S dot 1 dcaB o
sdruanoe. r@mewexmmlawd%m?godlmgnﬁ isrruRecigie Geisceagirdetgogprising SEQ
l[f%téé’ N &HEF ehibbli Oh¥ rﬂ% %CIHnEérié%&geﬁéo%FeQ'éjﬁuman

exanp dexanet hasdne admnistered to
grtorwdafamed"nm signaireeliuened yOaﬁt @emw Ambedinprisist @ dWCIe'C acid
C r
S ARReS908 D4R P LRI o bl sl s
miagncompssgpPn eédonon agent such as cycl osporin may 20
al so be adm ni stered to reduce the production of
i nterferons, which dowregulates LTR pronoter. and
InCal $peCHp epmlmrctunemt- eintrenitwentioandhe eddeissacid 2058feyrd contains a

I -
ng{}\g ag% se Ugrgﬁj 3 t‘é‘rﬂ%%ogforq@%{re‘é&gﬁ %ﬁrefnléfeg:ég | ngé‘lg@pﬁiﬁnza
thm of endon wsade lcax Fbewbraehage@us by providing ingrepsest pelieentida gyield,

a 0 t
of FIMELE! Y¥ng RS saRo ke teSial DAS bty SHhiaRent of
aﬁ:mphmlzed noélejoactd avhstrine of ﬂ@en\temtlomiﬂﬂseft &yinen SEQIR Nek 99.
upon adm nistration of Cre- reconbinase to the cells
(Daewoong et at, Nature Biotechnol ogy 19: 929-933) or
Dluys to trreda:opmrmgemgaw ofiehe geoeficrrpde owhergin meiedhdyi aagseodon can
he vi ru
b8 85 SHinE BTLH U S o e Bl n s 0
NIO'S: t8%e 67 o9 and s8I0 estadecs pbkygepﬂdsrhamrtgqther@rrﬁewdmg amino
si,tes and a u n
e SaHENCe 2L EG P NCI T fod o By R Selel CpLE warent DNA
ssdillemésl ta regal dofosileat patations @ 9. ayspurorg Ktetirg §CRfamplification),

cto in -t ]
o 45 o Y S P A8 S hANEhdriy. codon
optrhizati@bl e marker that can be used to identify
successfully transfornmed host cells. Suitable

sel ectable markers for use in cultured mammal i an cells
Thealugidsc acid construct can be a vector. Examples of suitable plasmid vectors

include but are not limited to pFRT/lac Zeo, pFRT/dhfr-1, (Invitrogen, Carlsbad, CA)
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genes that confer resistance to drugs, such as
neonyci n, hygronycin, and nmetho WO 2004/ 108760

wWEOAMDKZe04/ 000411 39 trexate. The sel ect abl eP@EDKe004/000411

may be an anplifiable selesfable narker. One anpli -

ha Aot |
oL PEE ST ikl £oob it MR opBRRudgheetrs e

Vigabi Vesiare n (@did reRlgatipgo ffeptiss reEpduseRapHenoNiises gor. adeno-

ddefk 2 hé@n%te‘ ARalenth&§dnabl e markers are
a§ evi e%\chgru%;é/% )Vhlc l\/ar?rra [ gn Cell Technol ogy, 5

" Butterworth Publlshers St oneham MA). Suitable

ES foletomr kers can be chosen by any person
gEJﬁ%ﬁed In the art. Selectable markers nmay be

introduced into the host <cell in'" the sane vector as
Ekh8sdIGY %&?_rrs'nﬁ‘a)pifuéué@ gnE BFr?noréJrrega%td??Vséqlﬁncés spaatidliyPlinked
vec- tor. The Sel ectable marker "and the neubl astin
tas thgurunieic ey srsuaRREeto bey @xprepseth| EXxamples pF eqoblatory sequences
|rBfuggD;5|%ﬁ1%té}§ bR 4kopR&enylafisn I%s)ﬁa%r mahar@gmfy se-

uci n icis 10 tronic’ nessage. nstructs

qu¢ﬂ®3t€3ﬁpé’&§¢r@q@n datrexampleh dn £rqeddsk el 980 Welfiods Epgymolng!85:3.

Rt% ul%%ﬁi’g’&%uengé‘s%aﬁ Pds¥ %‘c@%‘%elﬂ?%ﬁshﬂh@@@xﬂ?@iﬁm&jéf Phucleo-
i ention ma so encode ta facil

tigei sequepae i mepy tymaé of dshesllsamd t BOW vhighresearraspigmof the
?aéé(tﬁgp%é@% fﬁ@ i lb a?r? hbé‘tc&%ﬂge(e %uﬁssﬂé—%%@&ﬁc kddtidi&y se-

vec Rut er et
qericeo)L )it Wil hmmnmectlated bdnosg skillgd dm dess atifthatiee design of the ex-

pfzs bé\%%{a? m' 8:9& 'oﬂesﬁﬁsfﬁ{;tb}%egs higd %hBucEﬁ?f th@ehost gl to be

vector 1ntrane wt
traesjomneds the leuel Qi epriessidn pf proédim desised; eod doe bke ﬁ@@expressmn

SRS TR SO, BB o

ot peptid@hese proteins are usually soluble and 20 can

easily be purified fromcells by adsorption to

gl ut at hi one- agar ose beads followed by elution in the
Consiatior obyedtore forgeearahingrd sspreFsien pepoeuwnlastin e usgdn the inven-

5 -
tlélnr g@&?tgeglag% rlg?éc}ané%% e%mﬁé?%&%g%%s%ﬂ&?@%%o@ r?qwre de
tdiled explepaticentovaie of ondinary akjll & ther aﬁuFOIT fevigw, trowegerh érose of
L,
E&é@ésr? g%ﬁ%@s@gﬁi&ng@#&“pr r{lﬁﬁ et@H.! in Iﬁg%cgﬁlhbf%wng A8 aboratory

el n tags. arnmaceut i cal

ManeplaCaldi Springfhtarberd mbotatery 48y 1982)f or m a neubl astin

conposition for use in the invention; neublastin

encodi ng ex- pression viral vectors may. be placed into
Baiefhy) acomatrection cdl ﬂeyorabloelpit expiressirs pestgisoeploge stwldatd dgation

ol S
t(?chB%g% I'-'oc} ana Jéoﬁ’lsfl% k‘%ﬁts ée e?‘llggsa l?rf&//{eagrsa%structed, the
Ilgﬂitmnam’&mes mbllbp mdetpttmnsfecwmdemes arhegt Celcandisuccessful ge-

S LSRRy B PR SRS S st pprprae

sol vents are propyl ene gl ycol, poI yet hyl ene gI ycol ,

\)éf;% grlnetggl {;ailsfzeg%ﬁlt%@s@%%ﬁ eﬂ% ar? é?ep%ﬂs% a%@gé@BS/ ?estrlctlon

uéous’carr
andfor snetmewaeceby foradxaoipéd, ey rae[hbeci of Mee$|ug iab @b (Necriaubsé\cmsé?es

oS08 TSRS ERe HISHBE 5, 5B e o Y2 o, 1m0

the Sanger dideoxy method, or other suitable methods which will be known to those

skilled in the art.
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nmedi a. Parenteral vehicles include sodiumchloride
solution, R nger's dextrose, dex- trose and sodi um
w@hdoanoste) | actated Ringer's or fixed oils. |nNPCEHDEA@YH00411
vehicles include fluid and3futrient replenishers,

S%le geparal ﬂﬁ &f cfl&ﬂ)eﬁ ‘Fr‘a@ﬁr%h?s is Eerﬂ‘&ereB L%&gtdéﬁ%tbﬂél%él eRctropho-

ger's dextrose), ke. Preservatives and
re§tsrﬁ,9r desgeibed, \f@rsewwl%uté’d\/'@@at& &k ah{MalgeHarnsloningy bp. 133-134,
@%@nple antim - crobials, antioxidants, chelating
agents, and inert gases and the |ike. Further, a com
position of neublastin transgenes may be |yophilized

EXS 8o BRARNE hp IB\%H’\H thd rrﬁ/@ﬁtronma@(/érz ifh @leirSstRPEMUMA speci-

reconstitution an use accordin the 1 nvention. A
figiigs. Glepandiog Hpethsihost igoiaresyisieny ualr@é pey @ adgnungher of suitable

tréﬁsf E%&par%e%sgﬁ?bh\é%rﬁ/entsaﬂlrdlrﬁrﬁbaéorghﬁlﬁ\% §hd3l?1d§¥§lb%noters

. macr onol ecul e COI’Tp exes nanocapsul €s,
rrrar'dzeph@mbm th@e@@sessquqtqﬁr Wheasdeniag it é”r?énm?itﬁnu‘éﬁ”rﬁj’s’fems

pr%'rﬁc?'t%rg R Ed fr%E:P %éﬁ)mé"bf mafnh&ien d&l%?g g”’i‘rf‘e@‘éllb%nem pro-

osons are artificial fTbr ane
mptss) ol fecsm mamr@aha;mn@gér(@y ths (H\évupr@mter/érﬁ aflerpvirys late pro-

m%'térr ﬂ're"’\ﬁ%cfn% Vit 5|}€ F%t@ﬁ%ysﬂé’wge& hter! @élﬁﬁatmg cell lines

ar vesic whi'ch range in Size from

trof @ntalm Nwltipéen cemea@é (Exaressian prodint.afV4Qn BRM-cansk BEY-based
I cro nol ecul es.
%\&QW an\@H{ énrfé%&eglia?% gﬂ‘g&gg% ngagkéé]ﬁﬁc apsul at ed

within the aqueous interior and be deliv- ered to

53011.1 @f 2 g%hg lrs‘)%ﬁrﬁr%lllé% ?ﬁ%%?’airg%r%ti@h,l( tE P R iltStnlog rﬁ)O@’J translation

|avamranacnmreh||mtratrqnp@@omsly lead ecrifiesd revaRlein gepe axerasgieny This

d%ﬁe&d%%%rtﬁé pgr?#l = %&P%%cér&%{&ﬁ?@é&}r‘dqs mﬂﬁgﬁcedytiﬁ‘ﬁ;ecrflc cel-

acteri n or - sone
Iutar fadtbischatrintegpot aith rtbersf @que@ms(:lfbe trﬁh@rlpmrladawh gf many pro-

kgﬂgtr cagéﬁés' é&dsf‘s Bpﬁ'l'él gronr%tegsan‘ar és@s e ancer or re ulator

ulat | genes enco Re neu astin
elen@lmtse(Bar@rrjeretwl ﬂeiIIZ-Y 9 CoshY dﬁnréem@ttahersclence 209 1406

(@sg}joaqr&@ a%%b iz Pcﬁ‘r {5 gl FioABR %@b%hgrzﬁgsﬂ ) For

r e In con‘parrsonto non-targ
reteivirgses( Ec)ntdzda Ielevran;ts molv%IM@QEQM§ah@h0f thereisovigl genome re-

srggfsrlr gljreelr?ﬁ;g t&rlﬂ‘ﬁraélar%g%t E?hir WXIEQ@ g?g%%é 'megr?rolecular biology of

tLemqrrr\ersrseS) RNA tuyeoretiiuses, rEabd ﬁatln@ iﬂa(bmﬁnbﬁr@m%t(l\&l 1982)). Mo-

:ggtrﬁ?r os%ﬁg ia%irus3 LQ)%zan:hg n_ggrs s%r.}&grrrr%g?lmsélié\ﬁq_'l‘?{s contain

I'S usua a conbl nati
prnacstehand mlmlperrmomenws (Walh at al., Nucleic Acids Res. 11: 1855 (1983);

oS PP E . B EREAL B g0 Bl an s
edklobp;s’toartﬂz, Cotchepringrdarpbroll aborateriesr (Nt H291) I@tbledgotﬁratwromot-

al so he us . ' . f
oL 0B 5 T B GTFEA) B B Sy vt o
mutasence of dival ent cations. WO 2004/ 108760

PCT/ DK2004/ 000411 41 Exanples of lipids useful in

| i posonme production include phosphatidyl conpounds,
Psorabteaang kolsaitat redydrgl cyfmenwhberpdfcmphm‘al phpireitest ihage also been

GRLSRASHES A ResPR25RE i BERTL A Snonson,Prc

N2dr Acadi|Sat. IUSAIB4fEHI0H504 t9a¥¢)y Metrusis Hart mdrptamnyg:emd)insreasmg :

e\gﬁr%{sggrigf itr@[]?gf?wpg% requ%]sg%@tlc%hg g} Lurdg %%%Sé ’8of %ﬁ@ﬁ?@rsaﬁwclﬁding
colidgenaiymsll (1 hhdug) (Fabckop guidasipitita, N. Eng. J. Med. 311: 376 (1984) ;
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i ds include egg phosphatidyl choli ne,

di pal m t oyl phosphati dyl chol i ne and di st earoyl -
w@b@spbsrse dyl chol i ne. The targeting of |i posoneGT/DER00BM00411

cl assified based on anatomd3¢al and nmechanistic 10

gﬁog M@%@Eﬂéﬁﬁ' 16| @28 (198@“ 88 weét baged. CBloIt irshem 258:

ev selectivit for exanple, organ-specif
14389 (1988 $V49 a%'ﬁ%ﬁ@éﬂé@ﬂse speci fic. Mechani stl c
targeting can be dis- tinguished based upon whether it
IS passive or active. Passive targeting utilizes the

Imaenreglian degberllp, snumbesshivisal hasediexpraspian sYslgMeenpy be utik-

iz\% Hﬂ@agegtv@/rfe% %heéb‘éﬂbﬂﬁ{ |§|us§ Se{seéﬂ efp?gs%)od Oeé?&g%n&)dmg se-

contal n sl nusol cam l'ari es.
quenagemade ligatedéo @nrIenREns, tramﬁmpmtrenﬂaélpatqoaﬁolo@omplex
[
o RE ARG R0 RS o s REEIL SRS iy
bg inseded i the adenowmgrg@n@me by imyitre @angylwgre{cn@brnatron Insertion in
S SHRESLMA Ny 858 45 bhckd DR EOLEES) oy v
ccumbmnnat irus| ilhgt tsc\aahle iang csaptable foexpc&ﬁelrigzneptlge in nmfncted hosts
e r r e € ) ;
(%g eﬁé.%ég?g? gﬁe:‘irbfj g?@eltgl%tco&aﬁ /ﬂc%dd 9%:) Y,é?s{ﬁ\é 83??2?)2?4@%3“%1){, A
thei yaosivieal .5 tkaprgetodel raey be gssd és;ee,t em, Mdagseid etyalo 1982 cBrpc. Natl.
PSd |49 Qisa PREPEBIMaBAAL L8, LoBY, &, WirbRYRE s PLIRa of o, 1982,
osone i'n 0 maintain the targefing I'igand 25
Prac dlatloh@adaSeio iS4 VoAt h the | posomal bi | ayer .
Various |inking groups can be used for joining the
lipid chains to the targeting |igand. A further
Aecariiph do afneaerdkddimentyofsihetinyernitingl theesromotangplaaeenstiiutive pro-
; f
Mo?ér se &?eot #&fn IRE QF&ugbﬁoﬁ&angS QB@. i %\iéenta(%tgp (g\g\r/ tpir%rTICétéer, JeT
psm;notero S&’é@ (prcprb@dr iand Bremgptiers Eattor ‘naleha promoteut(Eird ehlplfagr
encapsul ation and transpl antation of such cells are
known in the art, in particular from W 97/ 44065
Et@yples d ringheiliié/oapressibBy psaheietsi ingludepdetk@ui hef-@#El Rapamycin-
- producing lentiviral particles,
'ntdpg'ﬁls?gﬁgr%{e?olﬂmof non-dividing cells in the
therapeutic area is obtained. By using retroviral
g - Cl P f ' [ [N :
rp8iion 5 SR g Rl PRI S tibladtelBeression an
edhdrfcer seduente thaydid gsedriotitmresdecthapevd ptiramsgane WKpression. En-

%lgc%#e ﬁ% B g%@g%%%%%t%gﬁ&&w t4%ot'\@\ O\F Ptﬁe.? %tt\@géen\éeﬂ also
opsmheg?ﬂ:gmleghengedAhyelbhﬁrom\Naﬂ iAmad. 8cir @J\(/SA ZI@:I 2702r (1968)). For
oA DRI IBNRL, bAoA Ltk SRS i e
callagen Jpecm'noien 2t(Hrio undreasesivargigend expmsszormrin(asidérpnethg enhancer

oBTREF g P B A e R 400 e

ebidhoeb8equeht8 &))Drslsts rof asiDbasecegntepabt 8o dpdaeikad bygrGnwss bt al.,
a t etin

PP, SeBmacae e T 7Suitp 0BT S Bl Al ggé%gﬁamﬁrre o0: 304

(1d84), taidg%bmm aisdiBefgT dnigiol. Apbl. @engtiddatiudd? (13BR), 5T -wiheh are

rngzorporgt?ad by reference herein. This repeat sequence can increase the transcrip-

tion of many different viral and cellular genes when it is present in series with various

promoters (Moreau et al., Nucleic Acids Res. 9: 6047 (1981).
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Encapsul ati on of cells Encapsul ated cell therapy is
based on the concept of isolating cells fromthe
WO ewipdssne  host's inmune system by surroundi nBCT/DE2004/000411

cells with a sem perneabl e3®i oconpati ble 15 nmateri al

TraRE N es@%%%éfﬁls&”b@hh&e&% foPtong téhe stdb‘leﬁéipr@é‘slon using

I NC evice 1 n s are encg{)sul ated in

cvigkinamionopddini piojnoteipagiiviey. Seyeral rrigkiies Jiayedigpn reported to

m8&‘.ﬁ§t‘éltﬁe ex%@é\én to{ﬂf'?‘éns‘giél'ﬁe %ﬁﬁéﬂllﬁge# QQD dnﬂﬂ_mb@iﬂdﬂé‘rs (Chua
Into a reci pient host, mnimzes the delete- ri

eteflf conmecive tTissup &es:, 25 im &0 éiz%oénh?'dﬂﬁi 3k, ApNpiS .. Acad.
sé h%sﬁ‘”%s%a! Q@?g)g%é]%er cebll s). |ﬁahﬁmbmmn02$@é Qiﬂﬁ(TfQBe)”T)and
he "host by e

em wi thin_inpl antabl e

S¢ligey ek al.c J2¥irelapy We%@@?ﬂr&éj%ﬁ) )-aFofi @R olfignsforming growth
Corp:?f@ﬁ)e int |héu<?7<|rf31 rl?éﬁ(ﬁ‘lrﬁérﬁ“e‘f KINF‘} iswhRakhuibe heldxpression of

ween and | mpl ant ed tissues,
trmsgﬁnmdnm fasnvargwﬁ remelgH $4nay hFBudhmonnewesis factor (TNF)

PERNL Y e%ﬂﬁte-rglﬂg Al tH%@Htr&aé‘xpﬁ‘és%%nb& tFawsbéHe%djrlven

0 COI’]tI‘O ion of nolecules, such

byaatprdroeter. DtHerceighi I’@$§h@’[ m@\agr@@ge @lﬁeﬁph @pl,udﬁ[ppgl@ gjqbggblast growth

fa?%@%‘?%%f%’ﬁ’?"“f?%?@%"% R (12896)).

Usi ng encapsul ati on techni ques, Cells can be

Célfa@%ﬁ ?Jr@rﬂ{)’%g witB bR ﬁ%l%?értn eW\ér{éer Q&tudnBBVOSI (E8] 841 biSH be used

or wt use | nmunosuppr essi ve drugs.
toUﬂetfeaBe mansgmepaxnreﬁse:mby suRnTessis: fUrder gay dnmyng gasRaNge to

o? M?@-I n%?/rﬁea }i ina l‘?éét&ﬁ braik %R/ﬁfhggﬂdinﬁ i immune-

I um’or zed W In an | Mo IZIn
pMded(stamsdlnaaddgunr wuﬁdﬂaignaiorsp@wﬁﬁ é\cwlngé&r@ﬁbofpr example

d%@ggﬁ %?1{—:" }ﬂ%grﬁaet Q(erﬁ Eer%@'ﬂfg'ﬁeéteﬂ %%ﬂm%eélgl@y Sfbr vector

in so ated cel
cdnnpmmmadelivbef arghdorttinaed, |m’ef§£ﬁbﬂy cunélhanx @ytsklaemdlated inflam-

:
ST e 50 RS o SOLTOA S Sl v
alsy steeadrhinisirred tie réduge tthe: pragustione Of tnkrsfesprs, M@@meggulates
Ltlger%r%ﬂ?tﬁé Hl)ﬁ‘gf)%r&% R ehhANEL gﬂP?@dL@‘éﬂ@H&}éngr&xpr@QQon

e cap menbrane al so
permts the blologlcally active nol ecul e of interest

b8 PR N GoMBLEE ol R Sy B B e Liting for the Cre-

ré?ﬁfﬁblfblég@wt@momd Lox3 s§¢1€enc@33§qu@theawab of pagising temperary ex-
o258 T e Rt o o BLGAAD L b0 BRI rebit in

er =i antatlonlna
trreoéxoﬁuommftpaat ofdhe msenedaDNwwtqueace sifhen sipor afiministetien ppCre-

5o V0 6 GESPRS by BSSEFR T Bt or

ri@quttmgta {éres comlirgy foathei rsccvreblaasa/letqﬂhewe$ gergiiust (lidk, Int J

e 9, R A YIPLRGe ohn y tos con

ssumho@ahernmtn ihe, LogP sites ah@ets@nsmrai@enam ne@ﬂa@m lwrthq present

l,o t.aboljc
R amnar e saverrdl o G hublral SR R e OqIR o Gmatey
figs ampsh factors by the conposition of the invention.
Nurmer ous bi oconpati- ble materials are known, having
various outer surface norphol ogi es and other ne 10

Vebrnd 0sdd mndethbdsiof ttneahvemhm mayea1$csh1|0kus!e aPnugleic abitlysequence

t he capsul e thi,s |nven
eppyling esse‘lﬁqtag)éed rra}(er_r,gﬂat nlééflgldo Q alpgntlff‘ LsH%c!e@éfuﬁ)ptransformed
hapttdlis abuitate \é@e&ablégﬁ%ensrfor ue %bmﬁm@z mainmeaiapatedis dlude

' ggXesr ?hf ?rcgﬁfcer remstancesto (ﬁ’ugs s’ﬁkc)ﬁ' ‘as ne%%%oﬁ%ygl%m@%ﬁ\ %ZE’ 'metho-
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4,892, 538; 5, 156, 844; 5,283,187; or U S. Pat. No.

5, 550, 050, incorporated by refer- ence. Such capsul es
w@bkdoamod760 t he passage of netabolites, nutrienPGI/AKA004/000411

t herapeutic 15 substances while mnimzing the

tr%gété' ﬁ?é‘&éléctgiglg ‘?ﬁérﬁe%a;tr be ah%pll'ﬁé‘ﬁﬂé @@Ie’éﬁé%feeﬂﬁhrker One ampli- -

onent bi oconpati b material may include a

fighlp 'Sg'ﬁﬂ@phﬁ“%réﬁ'i 'Eé‘FQrBHFBkge@enén@harrwtahle anRiTiable ajeriear 1 the
Caﬁj Wg bR fﬂ‘é%@bﬁ‘g}gsﬁf B NQ}/yAcJahSmgrL'ﬁ@A)' 80:2495),

ed cel are seeded onto the scaf

Aﬂﬁﬂ'@'ﬂﬁl |S§le@tﬂ’péq;mﬂsﬂr% @reryevigned b TR (Magynadameraiy EQ?@”O/OQY
B%S@fo’rth%éf%@ §t8héha?rg RARY. tSLﬁ’[QbIé(‘s%fefcng%t @gM}ePsecémﬁs chosen

romany bi oconpati mat er1 al rom-t
by eoy petsonskiled iy thef arg&%qtable p‘qﬂrlyers gwyere introduced into the host
Y, -
cglg n ytg% %é%gﬁ}g&cttogrgg 4 l‘?&?ﬂle%ﬂﬁ pPé’%é(cﬂf:eﬁE girta':s aﬁ' of a separate vec
tqroTheiseletiablesnarie eywheseéblastm $¢@.U€ﬁ@€t tn@M beclmdpr fhe control of
[ t -
o8 PRl Q0 Bl S g PO HERY o o
trpaic. megsage SCF UGB Of thﬁlactmepafeéqn@wnbny theetré(2aecey: U.S. Pat. No.
4§11?z§??;adabl e polyners include those com 25 prised of
y(Tactic acid) PLA poly(lactic-coglycolic acid)
PLGA, and poly(glycolic acid) PGA and their .
e A A i R Gt
faCciiGIte potifinatian pbihalrecpmmtamntlwmdtmad ineublasiin, polyfkeptide. Examples

5 b
TG00 LEEHPREY 8, Aol e (OGR g )R85 BB Yopiro)
lrpwhlehtthappdmg aeqmn%@@%&iﬂwlﬂastmmﬁm desdniped erein may

- i ti LI . af .
o S8 358 e (i P Wi DAL R0 R0 iy ot
issprabutdadz pSEXheeqtars indyoais@ be tused ¢@ ekpressitheynizubipstin ipelypeptide
- 1 - . 1 h - -
oo RIS SELREREL o ot ied B 0Bl Lug anc
car ensilydre. pBiedfnoimoesls mylaylampisoratujglptatrwmagarembeaﬂarfollowed
bﬁe%{%ﬁqn tRe égnggtc}i' lefee ch y LY torgqmllﬁ’c?é' %?\%g‘% sites

rane I'Rg" po |nc udi ng acry
(tooyoatdiry roe rfac)tpr Xp qirpmaaey Iqr dﬁa@ssanmy IPyetease™ clPhermatia, Peapack,

N8y BB PLRS a5 GERE s RTds dlogun in he

aetcepahetidine ¢ddsy hnatfesanbindiagy emteipddgesul f ones (i ncI ud| ng

pol yet her sul - fones), pol yphosphazenes,

pol yacrylonitriles, poly(acrylonitrile/covinyl
Phhlmaceldical peeparatidnsafor gene tedrapes, copol yners and

m xtures thereof. Preferably, the surrounding

sem per meabl e nmenbrane i s a bi oconpati bl e
Todoinp er madldstin lohlpositibn heruseeim tbe limantion; Sechlas@nmencotiiy ex-

TR R 8% el By aRa e Ebensin

solefi@r enaaulsibheStableauediumg irnhrde-safiee and lipcsomaipreaaationss.

formed froma polyether sulfone hollow fiber, such as

those described by U S. Pat. No. 4,976,859 or U S.

Meaé spéificadly, %&rmaaeutlcam:aqmepmb@dcdmersrnaé;ememde stéite aqueous
ernate surroundi ng sem mat.er i al

| t
of 5O R oty LR R oA S B E U g T Gr Fay Distrg orueous
soRpsty| e cpwpyMeaggycdé gpstﬂy;eglgwmet glyccﬂpmgabatblab&s fsoch az ogve oil,
Pl ToRns et Siobir ot dlpaBr Anfield et RRS pater,

al¥hoiRyyueous solutions, emulsions or suspensions, including saline and buffered
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cylindrical, rectangul ar, disk-shaped, patch-shaped,

ovoid, stellate, or spherical. 15 Mreover, the
weapgubsgecan be coil ed or wapped i nto a nmesh-PCRBK#04/000411

nested structure. |If the d8psule is to be retrieved

rr%fggagfpaitréontér%l béﬂ?élé’é“ﬁq%@de %ealibhﬂéméﬁdeomutml Rhwde@@@eitﬁbse dex-

mgration o capsul es fromthe site of

trpmams@dimm@hlogd@ﬂacagteépﬁmqrwrfns%dp@m es small enough

to travel in the recipient host's blood vessels, are ‘

not preferred. Certain shapes, such as rect angl es,

Intravehass, vehicitssinclage ifideans nutrentrealenishest slestelie replenishers
re preferable

(ef 2 Frosp o8 PH R BB, R apbulos. are

used, preferably between 103 and 108 cells are

P?&%ﬂ%?y?s {aﬁd Sher Q@(ﬁﬁl egrn%félélg l[% 5p]rQsL:Zentt QudiPds, G5! é)?d eaéwtimi-

encapsu I N eacC evice age may e contr
cmpnalmnawqiar@s gheletieg a@ﬁnt@ rasgtiegrt pasaseandghe dkg wrtesr, a com-

p%}lﬁérﬂ) le%ﬁn #r2Rs gé/é?% B e% %ﬂllz‘?}e@p{%ﬁ#geﬁe £ WBRKhER in the

e sca extrace uIa
artefior subseE@Mt ramnehtutl@sancsuﬁet atspedingtodhe iInveniim.
extracel lular matrix nol ecul es include, for exanple,
collagen, lamnin, and fibronectin. The surface of
Atdolioidaladispsirsiomeysiem meysisdize usadi o wagdigd gerendelivgrywi t h
30 plasnma irradiation to inpart charge to enhance
adhesi on of cells. Any suitable nethod of sealing the
Colipidall dispansign Isgsteme dncludecmadiompledule ogrplekes aiapocapstles, mi-

e n : . n

cr%ggﬁ%'eg Eeégld;]sy %Snwacgﬁaséﬁ Q)z/sttélﬂ |§§]%Q§ Qﬁl—uﬁ g%lt Cra%m%lkﬂns mi
cbliesysiged ascalles,cand éphsossy Lipdsnmigs Sire Ratificialignembrane vesicles

w88 37 0 et R BB b e 2T 5 8 o) spoug trt e
uoiidmelide vesidss @rldV), mhichraege m:sze diiony 0t2e4. Qrmswman encapsulate a
S S5 2on MR, PGB, B Bl BBk lEg ron
DNﬁpbmmdaEth wirioss tasbé autapdelatdswitham éhermIUebumrtté'@rtaod be deliv-

oA 1o B0l BEioERAGy BEE B 58t 08 A6 BloBerg, o1 ©
7&r188%). iy Eﬁdﬁtldm& mamcalipo caltss dpdsonneast lmavermp used for delivery of
ob?n%ail\z%ﬁgﬁ%; n%ﬁgr‘?(%s |ﬂg>1an§%agpa§}géﬁé%%9tégc§@dln ord?r for a lipo-

rnat
spmeeoﬁ)eaqmpéffmattl@ne\tﬁn%f Bdh‘jélé theifolovim clzdracketistics should be

oSE81T87 Sk 505 B8] s 07580a 30 L5gEOR 5 RAN oicinc

whn@Inaht@ﬂpmmlstlrhgatrparmi@ga‘rmcamy (1) preferdntialcaressubstntial bind-

BB ot R g Rt R ) S A Bl con-

t@ﬂﬁ; bf theneesicle & Bveptergebcelpbystbplesmn atdligh kfficientyrand (4) accurate

<5 BT e bR e b B BRE 881 PR hues. o

682db8@)l - ogy. The ARPE-19 cell line is hardy (i.e

t he ceII line is viable under stringent condi 15

tions, such as inplantation in the central nervous
T&y&ioﬁmo@itlom loe tHenliposeme id asuadip\d cambinationt §f. ph@EﬁEathis particu-

enet| cal | i fi to secr

& GybariassratnrserperyE Maebdid. ARpef) iy tempington it
stenoids,aspediallyl mleﬁtdrantHer prospbalipid \RREhdr [Bidsahbg alao @e used.
Tgfgl @@%%Cgﬁ%‘g%‘gﬁﬁﬁg\lﬁf\}@%&nﬁ%{ éiepcgr?oa psupﬁt %gucARreng%hg and the

presence of divalent cations.
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viability. ARPE-19 cells can deliver an efficacious
guantity of growmh factor. ARPE-19 20 cells elicit a

WoegHilgi7hd e host i mmune reacti on. Moreover, ARREF/DE2004/000411

cell's are non- tunorigeni c41Methods and apparatus for
CARLERLE 08 s RSH G P R RS oty s

such as phaspbaiidiidlyderolcpimsphatidytshlines Phesphatidysesine, phosphatidyl-
e&%ﬂ?l%lr‘nﬂé"%phfnpbl sp%‘élge?:%ﬂ%a gh %aﬁ@[@snd@@cﬁﬁl&lélw L&l are
dlalcylahoapdaetldwgly@rds,vwber@rthadlo@r mlpw@/ containe fianv dAtliBorarbon at-
oﬁ'l@d g\ﬂcmﬁérﬁ]}gﬁgﬂl 16- h@%gr%{)n saVc{)r\qso L%Q'IQ gaﬁ?%tlg%ﬁgﬁs?rr‘gtlg%bﬁosphollp-

idseinclatie eggi Wmhﬁmaholm ﬁmlratqymhgsmhaﬁdglem@i@e cahck distearoyl-
Pﬁgé?'ﬁaiicgﬁa} $age of retroviral vectors of 100 nm
I ane

ef'eacross, permtting rel ease of said viral
vector fromsaid cap- sule. Preferably, the core

Tﬁg%}géﬁr&ﬁé\] Wpf%gﬁgﬁic%ﬁg)ebclg%ﬁedxb teg%np%ﬁ:%or 8QIgarﬁfhe§hanlstlc

famtdys dAnatpmjcal lkaspifickien is chapeqi asthe la\yeﬂiraﬁga@lectmty for example,

@;%8@“ I %Bﬁﬁgréj‘@l CEQA/'SQ"% ggﬂ'éﬂﬂto Me Ba%IFtIC targeting can be dis-

tlpgmd;magil bq;ede.lplonlwhwseruhlslpadsve-IEKa@lﬁle Res8Ves targeting, utilizes the

ngigu\'gal éRF(a%Q%? Rﬁﬁp#os%megﬁg Hb%ge oX ¢eII§ o'f {hcel rléﬂ Ig t@ﬂl@oﬂtﬂg@l system

ev ces for "encap s
(RES Kiagirgensoreiitis cantain dinmisbidsledpillariddS 5 6 027,721
hereby incorporated by reference in its entirety. Host
cells The nucleic acid constructs of the invention can
Abtivauteegbting, pn didk othendiabd,dsvdlves d@raiohygiee ilijesome by coupling

Kk f
TS PSR IR B 5 PGl hibely YEkE idbcpini. o
prmémperpby diearqirey tiei c.oefhgosmonloedlztacnfahda dapcazsroaneogmréer to achieve
th d .
aRlR PR i peler e AR LAl bR et doceii
tiaie known in the art. (See e.g., Ausubel et al., eds.,
1988, Current Protocols in Ml ecul ar Bi ol ogy, G eene

Publ i shing Associates & Wl ey-Interscience: 15 New
THersufa&a b treotargdted lgend WBBver\Visysteml may Gbanbahged M a variety of

R n 30 Poepiet tooeefeliRgsted fe Nanbhis e #gpes can be incor-
perAEPint treeipicsmlag/e:nofotae ﬂlpmwfeemtc&denjsln@ntam the targetmg ligand
HBBk, TR 7 B BEBAR SR B o o

forh@ining & figid ﬁminﬁmhewgétlrigslgand.rmmml ian cell, e.g.,
a CHO cell, a COS cell, a HeLa cell, or an NIH3T3
cell. 20 The transforned host cells are cultured in an

Aefupthepéiamtse @F @vuduvmcﬂyummdluuml eansmmmatiomi intosthe lmdérapeutlc
t hat _t he secrtetog astllp%r?lé &t gls exresr(tal
el 0L B PBIRSS TR 6 FRCKRIEL P SapabiE P opPriutido JFai Rertcies as
deechibemin aqeapr@eantumamm aigthogs forenéasukation and transplantation of
such cells are known in the art, in particular from WO 97/44065 (Cytotherapeutics).
By selecting a packaging cell line capable of producing lentiviral particles, transduc-
tion of non-dividing cells in the therapeutic area is obtained. By usihg retroviral parti-
cles capable of transducing only dividing cells, transduction is restricted to de-novo

differentiated cells in the therapeutic area.
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required for the gromh of cells. Nutrients required

for cell growh may include a 25 carbon source, a
WORARAMIN sour ce, essential am no acids, vitanmP@BEDPK2004/000411

mnerals and growh factorg. Optionally, the nedia

M%ﬁgb&é%ﬁ' @eﬂv@%"dfr@e@‘i' therafy VELRr ddihpdsifighf serum

growth nmedi um can be designed to select for cells
containing the nucleic acid construct. This can be

Fgl%%e%sen?r?fg%gpbé?meg tydth %v%ﬁ |&?td|r@l§ﬁ &Ellvgr‘ilfdfcd ﬁ&f’d{aétlﬂ com-

1S CO enent ed
pesificrcmnaylbe achicked bymedns famdua@tq:thg@e at skl tfbﬁh@tam@"tclt&mg mi-

I
cﬁpéﬁleﬁgﬁ%?"\é&%@lcél lci;élbgurg So%;ql & E‘%rg\lllm@elunzz 479-488
(1o8aeelestediopationdbealst @, SedraasaoandalFyansg Btﬂteci@tqums G:£60-660
t
(1@%@1 blrngl,%tk‘gT gg{gﬁﬁocgsplk/%% }6'n \Xnﬁgg riarg%ﬁﬁg{ HOR o QQ') co- preCIr%ltant
(ee@plimysoimet ealtiom)t pjmf@n)arml%lbombandmanh ef ‘uhgetarg@t tissue (Tang,
e 5}0 %er égéeﬁ r1g4t(:r?9'§2 hus, in one aspect the

i nventi1 on réel ates ol ated host cells transduced or
trans- fected with the vector according to the

' ' e cells preferably are mam WO
eS8 07 BT o004/ D004 11 47 wmi an host cel |'s
because these are capable of secreting and processing
- r ..
=i 3 P el O SRl A SR i
hostisbimmuneeystentby auurromndg;g the ek wittn ammlmmm%ble biocompatible

B a5 108 b [ 50k g i
célhsearp reasardulate i mrﬂn ionmunoidoladery tcapsuje.cAnp "iconspisolatayy eapsule”
HEK29 . al . ,
TGS 81 1 bsulpkborp o g Y Rc3en (M MRIESS 8 aetete-
ribugrefifdcid ofstbe hbsﬂylnmhmetsysteﬁﬁmme dadis in ’[hHG;}Q@Qf tbe diewicea. Cells
|ls, . t
o6 b oG8 oy L PO gl TR P, il mer
cmaakm fomhed hhe mapyppamnes tremhnaie Tplsgwmach p;)re\deets the cell—to cell
ccgrft R%Deg] ﬁgsltlf%h m%(%ﬁ el%ig%r . 0 ImEF 't:mnggh enI r%cgér%mon through
d%cjtpmheatlbormaanneemtaneg usBEcareblss bartailoned to ctuntriohtsd diffusion

01( {nog%rl} esy ,eg? R0 %qdy %ﬁ?rﬁgl %qts b@lfs%d %égtpgi}zholé&ﬁaerzweight
(LS@a@l&GetEﬂS%ahd)eﬁcBlsmr@m €l96(1994)t Codomethdnbs dgiote¢hmol. 158
(B8R Flipe ahEabi aion dE iR SRy e PR ig = (st with
oahlmnTuﬂenefe,ctler%hempjer withcalt use d)ﬂl&ﬁr)uundéup;ﬁresam grugRABseful
d f 20 .

ofogaredie e rsust uelety BRRGY & JoR e B, pets, eiter
sbspepded nraya lmaldJmedlunﬂom tmanpblmﬂlwmmfantlhmohmzmgt fnatnix, and a

F in Vi 1 duct i f
stugp e Graleh 8 e S Pag S HeptBali cB8kery tha
db&d astnemtam ssoldted cells, thav tgeafcenﬁd’mbreapyd thdtds smféélemtrteqbrotect

ou 25 I d I

Bl e spre bptece froarah i RauR HpbE e B Bhys o
néehts bowkamnaglel s/stebit a‘mrcerhtésn@thﬂ capsulen tlerghyeprotesting the en-
capsulasied celFs ftrom immune destruction. The semipermeable nature of the capsule
membrane also permits the biologically active molecule of interest to easily diffuse

from the capsule into the surrounding host tissue.
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advantage that they can integrate into the tissue and
m grate. For encapsulation and for inplantation of

woadadoszed | s the preferred cells include reti nBCT/DK2004/000411

pi gnented epithelial celldg3 including ARPE-19 cells;
TF%&JA | Segé‘lnﬁa?i%qrd‘rﬁ Qﬂﬁ’@oﬁﬁfaﬁbleﬁ‘ﬁ‘ﬁew anbloé(ngpatlble material”

astrocytes Particul arl Yy pre erred are

isARARtrisy that, aﬁﬁﬁtlmékanaﬁl@@m adest, td@ésm%ﬁh@b@tdletﬂf@%tal host re-
#6%@ Oébfflc%%k {%Crre {nrtﬁméjﬁﬁlog éé%@&lb%)‘i’ kdd Féndef it ir’?&HQ@BIe for

ast ceI |nes man ast te ce
ekampla thresgh degradptian. Jéel bloqompé@blearﬁ@lteﬁairiﬁrﬁeléh‘(ﬁh\t rmqr@leable

e S5 T B S0 o Y e

ahiettch eohafl molgeliﬁ@r atchmap inaulinpoontafackese andmuirients. vl edowing
n%ﬁérdfgé S“’é?%n}g?%ef@fi@%‘f\% \/é(ﬂﬁt;? gﬁ&oéaﬁﬁéﬂb%eﬁhafepafsﬁe Iable for

nove uman astrocyte ce 'l ne
d¢lnessof grpwihn fastorsoeyythe -copwesitior ohtbe imentiorns Numeypus biocompati-

DGEEb g g gl g PR PhD S PBES morg b B g me-
chasticabend etrgglital Charegerists. Trrefefailly the qa@sulhroééhls invention will be
sim?lgf t{ﬁ@gé ggipr@fed tbgeﬁ%'lp H?érﬂ&t%na? §teH{ %@%Fﬁfﬁn)é WB%?;! r?5 or

enera uman astro nes
W(b @5H154b2 ainnorppratask byl ireferrcedort U@m Pﬁtmosxe@ﬁ&Q 8rd 5,653,975;

4I8.%§t§§§f§4ﬁ§%f‘%i%?§§%7 ]oQ U §Sf3§taﬂloot5 5%6 0156 ‘P@@{é@raﬁé&j by refer-

sation gene Vv-
e(i¢ee |Suei capsylesraljovbr mnassage ehmetafbotmee nlsiv@ﬂs and therapeutic

Slgtgt%r%%g lﬁ%t H%‘ﬁ'n[ %ngethztngﬂ’t% %Eeﬁfﬁyofbtﬁ quas tu’nﬁ'ﬁlhg aégrstem

FaRst'ect i'on
qOm_pxoperptslorﬂehm;ocamatlbje nesteniab ssapdinchida & semageitigcsemiperme-
ni C ' e .
B A g e g Lo R P erd o o
céllycaltgped @bzl aee Sesdzidgontgehe scaffadings whiehdsersapsulatedtby the

ob5A Watihe LRl ALARRB R SbEohl) Iy mace
frem: artyr hioson(Batiblesinateriek sei¢gted FOB5the RByroun chmisitlng At adrylic, poly-

egpaﬁgggﬁ}yle%ghpcﬁiﬁ%p% E& ce?olnltﬁl h%&getﬂﬁgrh raﬁahthal?te nylon,

palb/am|d199,8;iqulj?ehbaned\la)blybuteﬂea@Jlk Soiton, ufbltm78ar66ﬁ Gyr biocompatible

ni ght et 1 I
A0 A4 1500 s P oy SOVl B, Pt e
5312;680,7 incBplockdss ay refestncal. Bloo%@wabl‘éhmlymersgaciodi@mose com-
ot S, 38 oS RAE AP L 4 povtaoote
adiQ) BEAZmA)thei? Bglivalsnits.r Eoapm smiaﬁfotdsmavefoeale ubdchit provitle sarfaces
separ.at e _aspect .t inventio

oFERAEN Bafatty hefoury S0k TeCTaRbRRubE TR shBRapon sor.
Nee esR5301 iaommt’atmlslby/ "Bf@Bh%l?FW;ngB mesmmbemmave een used as
_excess g 0 S

VERERR el (T gl S 4 Elioh U a9/ 85 %, ipcgroorated by
réfafeacqi)r atigitiatdlly, he cercemsbetorifbedglf BaGmeoelbilizing4natrix formed
from a %ydrggcralev\% ﬁfs?at?hzeg t|!1e posf St of t?]fe cells. A hydrogel is a 3-dimen-
sional network of cross—lmked hydrophilic polymers in the form of a gel, substantially

composed of water.

Various polymers and polymer blends can be used to manufacture the surrounding
semipermeable membrane, including polyacrylates (including acrylic copolymers),
polyvinylidenes, polyvinyl chloride copolymers, polyurethanes, polystyrenes, poly-
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800 ng/ 106 cells/ 24 hours, nore preferably in excess

of 900 ng/ 106 cells/24 hours, such as in excess of
wa0ea/1087606 cel | s/ 24 hours. 35 Preferably thePCEDKewa@00411

neubl astin is biologically4active as determ ned by the

aﬁgf\t/ag celloldse’h REREY, ééﬁﬁlﬁfé Hﬁr%t% FggéuWn@s YincitBing po ether sul-

tes the need for cosS | eavage a

fanes); cnowphgspwmmojmmltp / DRty GoRYgTiGe{covingd Cfﬂﬁ@de)
wBli &k e(ﬁérﬁ/gtl\;&s%&ﬁ@ﬁﬁéﬁég%%%eﬂeféo@ ”P’Fehé?’alggéo’d'ﬁ surrounding

consi stin PC12 H B5
smmn_meahée_anembp@ is zon dbiosmPBatiie semirermeBble peliomefiber mem-

R SG HAER RS0 s el i o PocfSRy o US. Pat

Noheb.284,76hrande5,pod 88 t.eidctporatdd by irefgranses &he e?lurrgunctwm semi-
pérﬂfe%%%r h?%b?etnh% e% (’{’rmeﬂsftdnl? 8fHoB)QHeIF Sulfdtle HUISWW%@P $Uth as those

ref ol gl ycosyl ate
desavibed my US. Baprré@sA 816.85% ob &).$.nBate loed, WBAB3f incorperated by

DhBe P LB ARG Ol ARIRIGET sGhBERRLDbIe SHEFhiRSd PREterial i

rx or neu Iast I'n
p@y@duﬁﬁﬁgbﬁﬁwkwldﬂbﬂﬂab present invention further
conpri ses culturing neublastin producing cells in
vitro on a support matrix prior to inplantation into
Théeapsuleratin &e anyrcanfigursiien epproftiaie fpr maittaiaing iakdgical activity

oG oIty B8 SLRER, Y bt AU, o oramole
cylndnnab,l settagutae) [diskeahaped, opatGB»Shaw&gi t@void, fsstaltatte onalspherlcal
I\/{%fé]o%fg'r tth%?agods-ﬂ #4?‘%99&1&1 op ﬁ/réa[%%g |r]it8 rpagél"iaﬁée %t%sgd sttrll]@ture

IfSlm:caIsuhags dee bé setrieves after Iltss implduﬁed rcanﬁguraircmstl'ﬂdntebé to lead

atta S I . :
frRERFCor etk Vot Rofouf ine SRR ThpHREN, SBEh 36 shlereal camsuies
smalh ebeughcto m[a:velsa the recipishé hoﬁsﬂﬁoam\teesela,l aemot preferted. Certain

el | s_adher l ] ovm r

sisa,ﬂeghs%c %S?e%% %g:hﬁg, I%scﬁzylaﬂgi%%g%hhq ?ée’tg o?f%{ 8reater
sm-lht&ura'ainmhtyaandtmelyoraérawet\hlmne regri@chl &deglred t oxi c

reaction, or an inflammtory reaction which woul d

destroy the inplanted cells or otherwise interfere
Wiienhméadretapsiles| avgiusad, preferdbdy heimeen d 0dand viof yaells Secdncapsu-

erials.ma
03 SRS B BT B RS 5 5B B, Pogrge moy
b8 @omhtrelieaialby irxplamtingr & ddawen orcgredier nombenpf camsulds, rpr&ferably be-
to, gla $ and ther Si. Ilcon oxi des, pol ystyrene,
t%‘?ﬁ”yﬁ?’bcf)y? 8?1%Sueﬁcﬁey8? tene, pol yvi nylidene fl uori de,
polyurethane pol y- alglnate pol ysul phone, pol yvi nyl
acr n| trile n

TherRgetvaen T B5spose et HRERua Rap LM Thiouten, Suravle
eRd1tip|e® of fek&abeyalbammrlmnmlecnmsunewdearfdr exninrble,edollagen laminin,

acﬁbbﬁggﬂa. g%@&ﬁ &R thgl'i?gétioé(? ing, Frgaé/y% od%e% 'by treating with

phRkinateadibtidnas dhpardgladrge dnenianga etihdesn)n &i dehser

resorbable or non-resorbable nmaterials may be used.

Al so intended are. extracellular matrix naterials,
AWhisgitabis metedd oflsaaling ihe dabsules may Betusadahtiutiag tinatise af poly-

mrerzerlta%l:nleseil\l/ess (grra cX*in?peing, knotting and heat sealing. In addition, any suitable "dry"
sealing method can also be used, as described, e.g., in U.S. Pat. No. 5,653,687, in-

corporated by reference.
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WO 2004/ 108760 PCT/ DK2004/ 000411 50 obt ai ned

comercially, or prepared by growing cells which
wa@emrabsgesuch a matri x, renoving the secreti nECTBKR®A/000411

and allowing the cells whiagh are to be transplanted to

Th@teﬁ{:gp%hla\f@c} %}Pﬁ%c@%tﬁé %f)@nfeﬁe%ﬁ@?‘d' H% Iimﬁvn”@tsﬁhléues Many

mat er e cells to ant ed grow, or
inmlaritation sitest 4re aswtdreplaied for theddevingy ans @ﬁthodam@élmw@venﬂon

Tﬁéﬁoed‘ﬂfptlﬁm%tlo% %P BE ifRides gluTeréSnotflﬂ{lteﬁ)‘t@”ﬂ%leecenfrglenémws' ystem,

extrac ["ar trix or basene
inckidimgathe bmtrerspma,l onrd d$ed, U5 dehic Bgsafd 06627 e tBethBiRA4, and

5BBl 198! }-K?orhgra & t@’t I@Ar@ﬁ%ﬁiqntrgtﬂe%émﬁ@¥ﬁtaﬁﬂ lan@‘%ﬁ‘@ﬁﬁ&’ﬁus and

SurV|va ‘e SO rix optiro
vitreousl Buroorstad thepeye tS@eeRCEHmiarna@gmala)@éen&vfapﬁmh@i 1€ 97/34586
n - r
rSRYA o Bl o SO S R 2 o b it
theobreiny ithess devdoasr max bk Linalantesit lmthe paranchyrs anﬂcthe ventricles. For

sé‘%gn}élsgeranlj\;ebgl ?rg)garc]r&ét%n Lr?ag' B{a em‘[r %l%%gl%grs@&%ﬂ*agus, or intra-

péidtoheals. 15 AI ternatively, if the solid matrix to
which the inplanted cells are attached is con-
structed of porous material, the growth- or survival
Tpe (MﬂFtEi g célblirteds a;supbacrt patformegelidipe fomerwapeulated dell haged de-
! Y, .
iy<dy sRRgcly P ¥ g uashfrcitenilersiBlod Sl (528 dyftiitegpmo
ogya EHeeABIBEpGrd:elI dine & luhrdg (nteo, thé eelplinesisnfabilenuedrri stingenheondi-

tlﬂ% ts@pr‘f ég ?rpéllgétatl%r]{ |a r}ﬁg cgntp B ?\R)U%hsgstgﬁ:ncﬁr tﬁ% lil%FanClﬁ)g}eenVi ron-
nemt)l ARPE-1D cellssscari—bavgmeucaw/ adified do ;secnetes aampptant:e of thera-

ptﬁptfq léﬁ-:!rl 3 ﬁ%EF 1% Il%?\éy% A f?g\‘;%% r@ﬁggﬁ% tsgr .%ﬁﬂglcells are of

hbaeanicigin. Futhermae caendipsgated ARRE{1Pemdsthavegend iionjvo device

t cel e .consi dered t n

B E B S0 Lo R gk, B ey A
celly elititt A meghigibler iostrammee i reattion. Mcmecmeuf ARﬁ‘Ee‘erblls are non-
foI ds or convol utions of the porous support materi al

WRPEES ¢ not at the exterior of the particle or bead
itself. The configuration of the support is preferably

herica as in_.a bead, but na e . 30.cyhidri.c . .
RS SRon 8ot 7 BBl B R NS i e i
ushape7,7and the like. A preferred form of support
matrix is a glass bead. Another preferred bead is a
pol ystyrene bead. Bead sizes may range from about 10

IPBhé Gspedinthé Nnvdindom relates [0 ef bibatrhyatfble maﬁdmxlm tomphsifg a core

R SeIHE DB oERld, 59581 U1 KB BH1 tro

con uﬁiﬁ?@elﬁllﬁ?&ralﬁle&m lis Sojeetot iabtardigg. tcat}ﬁé)&ﬂenm an@-ansexternal

S Cell Culture Catalogq, Siama Chen ca RS

R Sropeing S 8 Ak R s ERT08 SUBRRRGehsgmatile ma-

téMal,/ SHL R raOR Y a 56ro@hp§¢lé¢te@m pérord, pééeage efretroviral vectors

olf' 8 ratories, 1989:; these eferlence are, '9 e? i
AROPEAE" 5 oA oPR BN FIGHREET Sl (e fiom said oap-

shrad' s size may be dictated by the

Preferably, the core additionally cbmprises a matrix, the packaging cells being immo-
bilizéd by the matrix. According to one embodiment, the jacket comprises a hydrogel

or thermoplastic material.
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. Metlodsopyp alsvicae fraereapsalatien wif 2ac

bead's stinulation of undesired host reactions, which
may interfere with the function of the transpl anted

W@ edoa08760 cause damage to the surroundi ng ti sSPET/DKR@4/000411
upper limt 5 of the bead 96size may al so be dictated

glé% Jreuhsle %nsaﬂ;mpab@gfr@t éénnme&wdiudel Hmdz@é Imﬂmr BG13,

rea det er m nab Iyone in the art
ang WRPEs19 ﬁelboPﬁj%r}!ﬁd erlls iy 'Uméacﬁ?ﬁ/@?ﬁ 3Thealisr t her

relates to a neublastin pol ypeptide conprising a
signal peptide and a neublastin Eolype ptide, wherein
POIRG &eil%gﬁr@)rfi'SdOS@QcW us

63273 Gl ha&Pﬁ@égpfgﬁigfeqi&Jeqﬁﬁgeme@ si gnal pept i de.

I'n particular peptide 1s’|inked through
its Cterminal to the NNterm nal of the neublastin
HoRk ¥ppt i de  through a peptide bond. The signal
peptl e and the neubl astin polypeptide are as 15
defi ned above. Exanples: EXAMPLE 1. In vitro

' P, t
THEHEEE R ook SRS ER i, (B8 BB bt
polypeptide. BaRaryotic ealle mayr e tramqieqtmi w_ﬁh |adw0iﬁl%901d tcnestruct which
oo R EloDE RARAIA, bhusthl] SR b @ Felhigous
sigBRkseqyBRee-| Methpds of aEKi gcar gting cells

-
i BRI o AR REL ARG G buren
Peotptol$ iire tfofacolar MomN@reergsPuMHQ Vassodates (& ¥fileydigerscience:

T

CotgSBpng\BRIrbier Apborary Press: Cold Spring Harbor, NY). For example cells

h

SRR UROHLIFIN ol ek oo, or

irffectimh WATRarvrat vedar. thh sbmgeembediments g the- mltsf@meldyhm|qe@ is a
. f h

BT, ¥ G0l MBSO R P PR 1S bl e

generate a plasm d-based expression vector the .
THE R FARTRIE SR BB Sl e
cphdites sueb thaidbe secmiesicnéyblastinablypepitdeds exprested and/secreted
frgé'\g{ﬁgt r%” g%«g e?@rc%ﬂ’a?e Q%MFU@%E @Iﬁs%r &T%B%mv %S%tg[?ci:né; nutrients
reduined drp thes groaviin rof aeﬂs'nmmnamtso’eqmieed o0 20 o ib8may include a

[ 04/0 Lr ' act j.on..st udi
RGP0 D0, Sl AT AR L e
growtb feﬂursn Gyitioaélly, ]tB@EBr)uectp @an dontairDbBXhélutalf|i sanumibrxfetal calf

F-1 Vi
s%riutn?1 \ﬁ)hfré{?gﬁ?ﬁbc%h% &eg@%gg tct %@&%lﬁe CJ§' ﬂgﬁaﬁfﬁ%ﬂhg %uclelc
aElelmmsﬂKL)ctaThléiEéh dedidbes 0O_xarplke) by \dk.ug.&eerlm:ghlsag)edeﬂcnency in an
£ WM. e [ .
SBRRELTRLR b P SpRplRldYod IPBLBLERL S48 e i
a6rdw£e>hlstrtmt at es-trfaGsfenied gvitBdke aucleiBiasideminsirtucieCulDeedrarak)malian
cgﬁs &te sometimes grown in commercially available serum-containing or serum-free
media (e.g. MEM, DMEM)(Invitrogen, Carlsbad, CA). Factors to be considered in the
selection of a medium appropriate for the particular cell line used are known in the

art.

Thus, in one aspect the invention relates to isolated host cells transduced or trans-

fected with the vector according to the invention. These cells preferably are mam-
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density of 105 cells/well for transfection studies.

The next day, cells were transfected wth 3 pg
w@b@gmistbmel | in duplicate wells using Fugene6PCROER@4/000411

Germany) according 10 to tHKe manufacturer's

n‘%ﬂgﬁ'hfobf@élfs%b%aﬁé\@%é%té&%' 5%39]%5‘&%@%? CHld! processing the en-
supernatants col- lected 3 days after transfection was
codsshiyatblastin goReatly3 ELI SA. Ret L3 ELI SA The RetL3 ELI SA
detects binding of a Ret-AP conjugate to a conpl ex of
NBN bound 15 to the NBN-specific GFRa3_receptor. This
Peafemgd whédies includgethe growBrbraistieg Af ggdemt{menserrigt), rabbit, dog,
upct | [ Briefly, a 96-well plate (B&W
C%tégl‘ér Qg@@%_;{éﬂu%%h?}éﬁga mer, Denmark) was coated with
100pl 1 pg/m Goat anti human Fc (Jackson | nmunor e-

ERGADEY of Pa) el 1R 1P HERA0Y CalgRRH shrfrHuction
withetba 28c{dPB3) thevxw‘_eS@tV\iBV@tbhoioklede ithe @rode lcomsistifig 20 CHO,
HER88! O PE) 2 0 BsO T B TheuRRITREIS) bl BSIE, TF8E bolllines,
at ‘roomteénperdture, -’lowed by a’brief wash in
ARBEF 9, Calihars Lipenantaiizast $broblastse 0v2 Hanilelmubdep@e.t eiiatal cells,

né@gpssgg%%&_i %Qf"@ _diluted in DVEM 10% FCS and

Seéquen Inc in the wells with 1 pg/m
GFRcc3/ Fc fusion protein (R& Systens, UK) in RET-AP

Rkt BT Pl P s e
pyeent fepithélial ABHD (RPErcall200TheVvedurcs of RRR.@lls i ®ynpimary cell
i 2). foll .30 .17 Ngj ' i_t. 9

ls’\é%gsﬂi)f{,oﬁ Eﬁ%ﬁ’lﬁagrggéﬁtai:r %gﬁ%(%kg%%%:%gr gﬁr)\};%? SI&%@ B%“ns- are well-
defiridd) (Laand ZetnESPDSETEXDI Bye Remld7ed 181175 Lepeanedt, al., 1989, Invest.

AP : ' .

PR i 53855 S BT RSB R0, st o
tHeeputaiskgd repdfs RERBE! cell (dBirgnspartatiopanells 4rb )deriwgiNrom the rat (Li
oAb, P L3 50, RRKIT UL B BBkl o

nts cdl l'ect e
hiRBRs. 118 adlition tor iaolateenpringary rRIPIS feells, enlituiedhhunien RIS cedl lines

| gSP. NBN . t t. . rast, imtely 5-fold
e R RS RS P Tately ST
ARPE-19 cells transiently transfected with a wild-type
FEREF 138 B RAEAO R SERl PR Yo R Pt e
neades esstrabytes BBN irdemeuiony. Fasxdétcegeredtherapygethk preferred group
t f ARPE-1 9 t WO 20044 1087 .
ob B RRabAA Sutan colss hefiael (e sRe Pl SHORPh PiRRegE el
sixpreetisiand et calis! SteiStells EssicPneamntl precogsor heells have the
o3RSkt il Y 3 PRERE Rt bl b on
fdriimbgr\tatﬁ?roek;hel@ﬁcdﬂé thimptﬂtf@frdﬂét. (1§ riroohodenetindg Ilp?gmem%di spithelial
| and activatin e . Speci _
o B0 oBebr gl s B0ttt BTl e cAEEGH S et human
irisbrglisad@strdéyee Patteupy pyeéiBhedcaesARREA9 EXAVPLE 2: In
vitro transduction with I gSP-NBN construct 10

Generation of a lentiviral |1gSP-NBN construct and
IV BhotBersdrbddiment the therapeutic cell line is selected from the group consisting

" of: human fibroblast cell lines, human 'astrocyte cell lines, human mesencephalic cell
lines, and human endothelial cell lines, preferably immortalised with TERT, SV40T or

vmyc.
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To generate a lentiviral construct, pNSIn-1gSP-NBN was
di gested wth BanHl - Xhol and the I gSP-hNBN PCR
w0 e@giresTs0 (as described in exanple 1) was | i gap€rDKRt0a/000411
BanHl / Xhol - di gested pHsCXWA8esulting in
THFW# 1?:35 eBRiM o 4l ﬂ'rfﬁ@rtamsed Hérn@ﬁ'%%&’y’tescél Ihes 'h‘é@bké(/ﬁ)usly
a se

nactlvatln lentiviral transfer construct

prRde&rlNemPr@mENu&uH@ JF, Wimmedi\a s o vel tiymanegstegeyte cell line

(%73&) Rl\ﬁ)t"‘l astré 1%&8@@@9@%&%@3@%@ féﬁc@tfog: @Viﬁ% @I Dev Biol Anim.

- 1999 Megi35(5)23 (843)) ms@rcsgccﬂ m@p)usgéﬁ@gen%f@@ssycyte cell lines.

repl acing the large non-viral part of the transfer
construct with the pUC19 backbone. The sequence of
Theiddioningathres Wmﬂdf@gg@'@ efhihatipietaash emkrefeably zpade to generate

aé%ﬂ?i‘f’ﬁﬁémaﬁ%@{rb LN %gf ective LV-sC.1gSP. NBN. Wvi rus

particles are generated by co-trans- fection of
pHsC. 1 gSP. NBN. Wwi t h pMD. G (VSV- G pseudo-typi ng

A R OB B R bl G4t oo
insédddof 2ol witakg Od(r’@;SSﬂéqw red viral proteins in trans.
ThF (ol sbfe o TERT L danPirL el Sl aByyaa of e

%ﬁﬁf@ﬂgn&nt ed with 10 % FCS (Li fe Technol ogi es,

BRI DA Y o Bl PR RVRA b

flask cells are trans- fected with 5 pg pMD.G 15 | ag

DR O AP OBl AP LEled T BB AR e o
rademtsown pbaslneewgor(gﬂal s igrageaicanimalds agonhthepasdanima that has

ifiBYorbd & sl SeRE VBTl hontd S 1t B1d Idrdif] obfie %'Phssed

mce ace e or on Cc )
framdparenicierdfispiiegl Expgemausagsers rcan Lh)@anir@iucad g0 sh@bxeelled em-

bf otsr(BPQst Q alat19[é§ PQ{%Watl Azs,g&(?ﬂ;q U%H,CQZ:QIK&S).D lé/‘erhé)tdsiog pro-

acen ugati e concentrated VvIirus
duaagstmaea@l@dc |an|rrI[aNEMe khowpu it e amd(VWagneedt al., 189C. Proe. Natl.

e \% bt ar, eV (RT

AT DR dbdliey 0008 COr RS T Rpfer T A 108,
Natdre 306:388] BicHiaet 8i,d1984yNa@rel 315567; Balgnskame et at3®003 The-
and tran n ( / 0

B UBossPobosad bl 2Pk Thertigepdsdy SRACh Metassamnp o -
2803 aXdriotrabsplardatiog H(3) E{GI?P lentivirus with known

transduci ng activity as reference. Transduction

studies 5 ARPE-19 cells were transduced wi th NBN
Iexitreeproidoction of aeablaBtinef | y, cells were seeded in

6-wel | plates (Corning Costar, Biotech Line, Denmark)

at a density of 105 cells/well. The next day, 2x105
ITe Sebar‘eter aaqoematheaidvzt&ﬂﬁop rrelatestd n{ashuphlianateds,) sucbgest thecells de-

Lyb f .
“hin Spced SrBeo By $80 G ol Eaym, PO Gk AR Es of
5@0 p@métceng/m uueurs oalré ecdfechbiydn eReésksSomCBng/aée delis/240hours,

RER PG PUDLS2o0P CSTORABHC S, erepoRtatfapgess o

aeetrtg31 Eldeffexod rrnoatspmonatpmsﬂamblycmldmes;sedf 900 ny/ABPEelb®4 hours,
388 !aéc’ |nt<-:fxacer,l§¢’s(,j ofC FO%O ngHE)6 cel?s/ houcr:s I gSP. NBN Wvirus. In

Preferably the secreted neublastin is biologically active as determined by the RetL3
ELISA assay described in Example 1. This obviates the need for glycosylation,

cleavage and re-folding.
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15 trast, very low or undetectable NBN activity was
detected in ARPE-19 cells trans duced with a

WO e0uti108760 Us contai ni ng the wi |l d-type (prepro) NBNDERDNA000411
(LV-sC-NBN.W or a controM9EGFP | enti-virus
(LV-sCEW. These results indicate that, in contrast to
a viral construct containing the wld t

The msgfeapiBrst cplis, anehseleped fomathergraer |Cen$1§}@9 NB‘RH@» K293

51%‘1‘2‘3H|B”5 | btherHeLae%‘ﬁGQf aftRARPE - fRNIE 08 prefera-
Ian cel c Ra of bi nding and activating the

bb/rib%gfqué QQBNSﬁSeRE rHE8S €9S, BRARMBPE-8. Anal ysi s of
NBN protein expressed from | gSP-NBN constructs 25

Western bl ot analysis of cell supernatants NBN present
Netbleslin orsaipectienehaayvalenthereaieande wadusiediby ayidingthese cells

écg‘?/‘a‘ ﬁd;fh%s‘héﬁ@%s %ﬁ\et'% rc@Ft@rg rﬁé(ciu‘%fvhﬂ'ohy thQ'q%@H 18 r&iBid or

rior to Western bl ot analysis. Brief
Qwemyiat@ﬁh%prmtﬂm Maxi Sor p pI ate were coated with 300p1
Goat anti human Fc | pg/m 30 (Jackson I munoresearch
Laboratories, Tri Chem Dennmark) in 50mM NaHCG3
Exprigssion)cahdve igréasad even fmikervey the inelugion| &fcdanegrt ¢lements

f 1h t t t :
S DR SO IEBRED", 1\ "besT. 300 pl el | GRad) Fe
fusion protein 1 pg/mM (R&D Systerrs UK) was then

mﬁ(#) gd f 1 h at
Sﬂgﬁg urggfggﬁélg%“\@ﬁo% ng. Thgrwel l's \a/:ergo?hmen
enpt i ed and 35 washed again 3 tinmes with PBST. 300 pl
t .

TR} FRbnfi LR Eorhbriih ARG prdd 2R LAEh viro

oaradsuppodbaatid frior taimpeniatoninte §EcoaPGHRIIDK2604HUE Go4iem. The

px?eﬁadhggﬁﬁ o{‘gcéils% bﬂcrggé\;\}}éééé ep?f&f"ﬁi H’E)Ia%atfoggglii&&gg&f H%téﬁ?ngnce the

langrieme dlablll’(yng muudmsplmrcécbcrellé 204 8RSjdedony iwmfrfurs:tlonal benefit.
-(ph=8.0) was added to the first well and the plate
shaken rapidly for 5 mn. to elute the bound pro-

Toeinowasd htbe clong etermweisbitity aofs ther rtredsplmtech ecaflext.ewdfdnsplanted

BRI 1RSI0 L Bt it BoEcREOLSIRS 0 o
sparMnatrixipeios mawlaiﬁatmnh datarthls of vglﬁch ther suppeitroatds can be

SRS LR, S e Ead BRI AT,
ahdonhwiech seliseaargremdand whish @m@esmmantéldanmswe zmammallan body
R T LE RIS 5 phlrEl® LRy ooy
thesingarded Oelfsatrbothemadey imteriead with ttheilBhlogical drottiprapeaiBactivity.

B85, det.ectin nt.i e

ﬁl& %Eqalg);ﬁ%yg%g( etlﬁﬁ%%ﬁgzl(g&@fcgbegﬁs\fﬁﬁég gr léabﬁgnces
hambg edidopicdlorifinl m exposure. Results 15 The #378 is a
rabbit pol yclonal antibody rai sed agai nst an
NBN- deri ved peptide (ALRPPPGSRPVSQPC). As seen in

The goateix materieds lr(ciy)deabeﬁ agl reot bianitdd 46, glasshed other silicon oxides,
pvf(atg eggbgé_}\g@[r%?ylgr&w Qlyi H?aﬁﬁ% ﬁ)ﬁld&% ﬁ@dﬂd@egolilfl}ethane poly-
alginate, polysulphone, polyvinyl alcohol, acrylonitrile polymers, polyacrylamide,
polycarbonate, polypentent, nylon, amylases, natural and modified gelatin and
natural and codified collagen, natural and modified polysaccharides, including
dextrans and celluloses (e.g., nitrocellulose), agar, and mégnetite. Either resorbable
or non-resorbable materials may be used. Also intended are. extracellular matrix

materials, which are well-known in the art. Extracellular matrix materials may be
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ing purified rat reconbi nant NBN produced in E. coli

correspondi ng to the nononeric unglycosyl ated NBN113.
wo\2manoB7ed t he sane MV in addition to several PCI/DK2004/000411

addi ti onal 20 bands are redébgni zed in reduced sanpl es

oﬁk%ﬂséﬂh&c@hpow%}bﬁéré@%§ gfi‘@@vﬁ‘@' dehiB8phictP¥ecrete such a matrix,

transfection wt NBN. The identities of
refoeMig thef secraiisg q@&ﬁe@dr@ é/mgot@@rpea%m@m aedoibe transplanted to

RS IS atd Hglﬁ@ré tH%é"%a%(g h’)ﬁﬁq‘ﬁé‘thﬁ%é?é]’lél‘%q \bﬁléf?fﬂ@ &AL to be
sequenc- i ng. lig qqﬁ:g] ower ol ecul ar

m@argﬁd grcypr%s/@ihwhlah §1¢a¢€f”§rar%tﬁdx aychss9n indigeagus product of
gn Tﬂgs Rt lé&§mb'%N tﬁ@%%)matéﬁhl E}F’QU Bboéktn‘%célﬁféf matnx or

ban an_appar ent ppr oxi mat el y
bammerépm@@l@rﬁﬂe gmqi@rcb%ywbrpbas omdypemgn@ﬁewsmlw RR& cells to be
| Bands of higher MNrepresent (glycosylated)

pro- NBN seen occasionally in GFRa3- afflnlty purified
sanpl es. As seen in Flgure 5 panel b, the doubl e band

f. t
8 iRt ebiofl G vl apd (B e SO FRBRIaPSpfichally be
ccsatacrb pa lt@l%’iﬁ@@ﬁ' sgﬁawmmqr% knewn frhide gaine nieondteccell adbesion,
gh%vtlﬁjof‘g’lgg@ﬂe%Laﬁjfdcfbréﬁpﬁdé%eﬁ LARSGMER lecelésté@‘éé&%ﬁr%tnx

expressi on constructs. her nore
sigeuas, e‘oro@racnnm, fthﬂQﬂtlbslémjmn olipgen, @dﬁaﬂ@sgﬂwmﬁaﬁyngdycans or

pii Wbébq-ﬁrom%% nd NBN104 is seen in all sanples

ana ese resul'ts indicate that processing and
posttransl ational 35 nodification are simlar when

ARERRER oo B! TR RE WO B mhPEGe AT U8 eshLie oo

sttuctSegimmeesmeterieh theegrowth gSRNMBAl promatingfator putactoammnay be
m% gﬁ’é}[&i 91@0 ﬂfeerrr]u?fng '?ﬁéter‘?aq pﬁrdrﬁ %vhlnlgrgtﬁgy N@Nd’bé\@l&k@c}fefeggéd after

uence inconstr
.mmmcmmr GGGITATCTTCT TCCT GATGGCAGT GGTTACAGGTAAGGEGEG
CTCCCA
AGTCCCAAACTTGAGGGTCCATAAACTCTGTGACAGTGGCAATCACTTTGCCTT
WrenTattached to the support according to the present invention, the cells used for

trifefiegeiiioh e bhGH Gt S ettt Sr A A pdd ARG St ma
b FHBIETAECEFIEIAGETSE GOPICT SSERIGIROBIS ETEEANRACaB act
o i LG S G T Cas Cu e us ot e cacaliciesi
ad OO to the present invention, the )cells are considered to be on the "outer
o P A PR R R RIS THERRAGP SRR i the
faDBTEAGDAZOEIST IRCETDASSANABCOBAETIBOVIICA TGS ot at

S e e e —

CTGA (SEQID NO 7) 15 I1gSP-NBN is a fusion construct

TP cntdlfo Bl he BTREbA T biefl s BHRREET Bin gl B8R may be
cylindtieal nelliptival, ra fleh shedtraynstepoa meediei ot bionghapel\leh@éhe like. A
pr(e?Brre oLng% VE{)B)Ort maQr&' it %t Blasé7t§ea'ay%n%ﬂ¥érdpergferred bead is a

polystyrene bead.

Bead sizes may range from about 10 ym to 1 mm in diameter, preferably from about
90 ym to about 150 um. For a description of various microcarrier beads, see, for
~example, isher Biotech Source 87-88, Fisher Scientific Co., 1987, pp. 72-75; Sigma
Cell Culture Catalog, Sigma Chemical Co., St, Louis, 1991, pp. 162-163; Ventrex
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13.4% A, 36.2%C, 32.2% G 18.2% T, 0.0% X, 68.4% G+C
Donor splice sites, direct strand 25

WO 200408760 - - - - - - - === === oo oo o - pos 5'->3" phEBBK2004/000411

strand confi dence 5 exon iShtron 3' 47 2 + 0.00

@E@%@g@%bo?ﬁ& n:)r1r Sgbggo?hgges{eferences are hereby
e

inporqsirated by referensd. The upper limit of the bead's size may be dictated by the

dgsfibd hOst ractions, v fich maban@RER wit fh% functi
LT STHEIEN ST s pacions MKt I inEARR A R functon

oﬁtheetmnsglan’mqlcpells or cause-damage-to-the surroundmg.hssue The upper limit

3 Poads 9 ERi AARCHEREAITE oY "grighgion. sucn
lielaEEsErAG0NGIseTaaable bg png ofskill mghe art.
GCTCGGGECAGNCGEEEECECG 199 0 + 0.42
GCCCTCGCAGNCTGGTGCCGG 45 Nucl eot i de sequence of
Nepiblastio polypeptidept :
ATGAAATGCAGCTGGGTTATCTTCTTCCT GATGGCAGT GGTTACAGGGGTGAAT

%%mwm%%%@%

sTAIC8e@ neublastin polypeptide fused to a signal peptide. In particular, the SIgnal

p}Wﬂm%%%%%%%me

T
%@f&:@(ﬁ ACGAAGCGGTCTCCTTCATGGACGT CAACAGCACCTGGAGA
ACCGTG GACCGCCTCTCCGCCACCGCCTGCGGCTGCCTGGGCTGA ( SEQ

'%g . Transl ation of spliced transcript: 55 MK

¥ ﬁ L MAVVTG\/NSAGGPGSRARAAGARGCRL RSQLVPVRAL GLGHRSDEL

BEYAANRPLE 1: In vitro transfection with IgSP-NBN construct
FCSGSCRRARSPHDL SLASL L GAGAL RPPPGSRPVSQPCCRPTRYEAVSFNMVDVN
STWRTV DRLSATACGCLG (SEQ I D NO 9) WD 2004/ 108760

GB@HNEM@B@M@B’QNEN cobdtrudtee transl ated fusion protein is

G ERR Gk bETRB A Bt R uRCl] SAPhRCRL e maure
fragmegt & §BHI was émphﬂlddaw €CR fromnHbe PBBIT2INBN Bawd! \@btor using
05 K i b BTG SRR RIS K decibhoo o
as:dtl*@\lasl-HXth(@l §AiﬁACICGE|®KB®@G€EfFCASCG&EAI@@ICA -33. I8 a second
P(.‘%1 reac'tlon ‘the rléjélglsgqu%%%le r\]A?a%rérﬂ Ifleg ’from 91e &r@@‘? I()]SP CNTF vector
(ref. US 6,361,741) using the- primers IgSPKozak1s+BamHI  (5-
TATAGGATCCGCCACCATGAAATGCAGCTGGGTTATC-3") and IgSPas-NBN.Flap
(5- GGCCCCCAGCCGAATTCACCCCTGTAGAAAG-3). In the third step the prod-
ucts of step 1 and 2 were combi‘ned in a final PCR reaction that generates IgSP-NBN
by using equal amounts of the two products as template with the primers IgSPKo-
zak1s+BamHI and NBN-as+Xhol. '

To generate a plasmid-based expression vector the resulting fragment was cloned in
pNS1n digested with BamHI/Xhol. In this vector, the IgSP-NBN sequence is placed
under transcriptional control of the CMV promoter (éee Figure 3). Furthermore, the
vector contains 'the' Neo gene that confers G418 resistance when expressed in

mammalian cells.
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Signal P-NN result (see Fig 6a): >Sequence length = 70
10 # Measure Position Value Cutoff signal peptide?

wWoren04/168720 0. 757 0.33 YES max. Y 20 0. 758 0. 32P(YEBK2004/000411

max. S 7 0.970 0.82 YES ndan S 1-19 0.906 0.47 YES 15
# Most likely cl eavage site between pos. 19 and 20:
VNS-AG Signal P-HW result (See Figure 6b):
TiRneightiransfecti®h givdiespept i de 20 Si gnal pepti de
I o) [
Aﬁyggbﬁbeadvgé'@alg | %(%%l P@E%@?EPMQIO&(%%@RSPQQ g¥n¥1} 1@9@ own in
DMEM/BIOtriQQt My( freta mith r@uma«s{@mge@n Penmede nsupﬁlqwted with

K .
A e e Sl

papHsegecd:amemfat@iV dsicageweek by Wiyesinizgiqn ard fagseding 41:§ split ra-
i) BRI ALY REBUEN Bicibs ehminh BeRi BBt Fio° Diftark at a

nal ent |
derisity ef 1G‘bce£ms/ewu égetra,nsf@élon rstudtea hhangxilap: eqls were transfected

wﬁa gé%l P' {7'&1%/\%?1 ﬁgb@llca £ ;\lﬁelgrﬁlrﬂagﬂleg%%é ﬁR?ch(eOGQﬁgﬁny? %éé@dmg

topthebmbnufaciyrer's SINeCIGcatIOanNBNI garitnBresest inggstiogupenmiants col-

P SRR PO ooty ) 55 (0 BBE Ho 20

cl eavage predicted with less probability in HW

R%ﬁ- i%}ﬂé SP NBN104 19/20 (0, 643) 22/23 (0,440) 19/20
g predicted with I ess probability in HW
Thé® Red)3. EIH8Atdetzatobindiag o ReldiRt canjlsgate to a complex of NBN bound

to the NBN-specific GFRa3 receptor. This assay will only detect NBN molecules
which are functionally active. Briefly, a 96-well plate (B&W Isoplate HB, Perkin Elmer,
Denmark) was coated with 100ul 1pg/ml Goat anti human Fc (Jackson Immunore-
search Laboratories, TriChem, Denmark) in 50mM NaHCO; (pH=9.6) for 16 h at 4°C.
After wash in PBS/0.05 % Tween20 (PBST), wells were blocked in 0.2% I-Block
(Tropix, Applied Biosystems, Denmark) in PBST for 1hr at room temperature, fol-
lowed by a brief wash in PBST. Cell supernatants or recombinant mouse Artemin
(R&D systems, UK) were diluted in DMEM/10% FCS and subsequently incubated in
the wells with 1pg/ml GFRa3/Fc fusion protein (R&D Systems, UK) in RET-AP condi-
tioned media (Biogen, USA) for 1.5 h at room temperature. Wells were then washed
first in PBST and then in AP-buffer (200 mM Tris (pH=9.8), 10 mM MgCly, followed by
30 min incubation with 10% Sapphire Enhancer (Tropix, Applied Biosystems, Den-
mark) and 2% CSPD (Tropix, Applied Biosystems, Denmark) in AP-buffer. Lumines-
cence was determined by using Microbeta Trilux Counter (Perkin Elmer, Denmark).

Results (Figure 4, panel (b))

NBN activities of 25.3-33.8 ng/ml were detected by using the RetL3 ELISA in super-
natants collected from ARPE 19 cells transiently transfected with the pNS1n-
IgSP. NBN construct. In contrast approximately 5-fold lower NBN actlwty (4.4-6.4
ng/ml) is detected in ARPE- 19 cells tranS|entIy transfected with a wild-type (pre-
pro)NBN expression construct (pUbi1z.hNBN) included in the same experlment. Very
low or undetectable NBN activity was detected in cell supernatants of ARPE-19 tran-
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cl eavage site 25/26 is predicted with sane

probabl ity 1gSP-NBN102 16/17 (0, 643) 19/20 (0, 359)
wao2aobeavage predicted with a probabilityPCI/DE2E4/000411

by NN | gSP-NBN99 19/20 (0,5318) 19/20 (0, 496) |gSP:

i e e
pfithe assay
RFRFCSGSCRRARSPHDL SLASL L GAGAL RPPPGSRPVSQDCCRPT RYEAVSF M
- DVN STW RTVDRLSATACG CLG 10 EXAMPLE 6: d oni ng o
Thiedet repults- iNgiaieribal theiex e a phimedisrigSRBIBN emgtrupideamo higher
re%@se%%&ﬁ%fﬁ%ﬁq%np a?r‘(rﬁélla‘%p(feﬁg%agﬁb)e I SF) dd 4&idhdrg the
bp | eader

e relative
sipificaMidi régeptor Mpiexaas m@med rbeme gigpse of NBNeysing\BIwildtype

| ; ﬁqgjl ozak overhang and 10 base 3' overlap'to
(p\r@r%éljé)rl\gslﬁlg ié/c 143 bp); 2) mature NBN with 5 10 base

NBN | eader sequence overlap and 3 Xhol (362 bp); 3)

=ARLEOR T D iafBiSuch 1 GsPRN RIS 7 *1h o

first PCR reaction (NBN | eader): 20 Priners used: WO

R0 2 RN 8 v e

Thigehsas: ardertiMeN dobsirucispNS1n-IgSP-NBN was dugested with BamHI-Xhol

r:' §s eﬁei 5 ﬁ éai s mi ] IE i lmal gﬁw&-@&’%ﬁ% Ed g’gésn’é]l pﬁls\g?éq Nfé\leéfv into

BBWMI/XEOR@@BS’[&@CDHS@XWNI‘]HGGNUIV@SIW urHsGXWdg$HP. NBth b@igure 3).

Wélg %Sierlvgé;% ﬁf?é] %F feggtﬁlatlrﬁg? %‘9‘&?% Waﬂsfe?ﬁongtrﬁgts Hgé —§l N.1g

wEﬁ]BlrlgeaaWRElel(athM@ﬂ)al J. Proln@261 10:8463-71(1998); Zuiferey et al.,
J.Virol., 72(12):9873-80(1998): Zufferey et al. J.virol., 73 (4):2886-92 (1999)) gener-
ated by replacing the large non-viral part of the transfer construct with the pUC19

backbone. The sequence of pHsCXW can be accessed through GenGank ID:
AY468486.

Replication-defective LV-sC.IgSP.NBN.W virus particles are generated by co-trans-
fection of pHsC.IgSP.NBN.W with pMD.G (VSV-G pseudo-typing vector) and
pBR8.91 (packaging vector) (Zufferey et al., Nat. Biotech., 15:871-75(1997)) into
293T cells providing the required viral proteins in trans. Briefly, 293T cells cultured in
DMEM with 4.5 g/l glucose and glutamax (Life Technologies, 32430-027) supple-
mented with 10 % FCS (Life Technologies, 10099-141) are seeded in T75 flasks
(2x106 cells /flask) the day before transfection. For each T75 flask cells are trans-
fected with 5 pg pMD.G, 15 ug pBR8.91 and 20 pg of transfer vector using Lipofec-
tamine+ following the manufacturer’s instructions.v Virus containing cell supernatant is
collected 2-3 days after the transfection, filter-sterilized through a 0.45 m cellulose
acetate or polysulphonic filter and concentrated by ultracentrifugation at 50,000xg for
90 min. at 4°C. After a second round of ultracentrifugation, the concentrated virus
peliet is resuspended in DMEM, aliquoted and stored at —80°C. To determine virus
titer, reverse transcriptase (RT) activity is assayed (Cepko and Pear, Current Proto-
cols in Molecular Biology, 9.13.5-6, supplement 36) and transducing untis (TU)/ml
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15 hNBNsp3' FLAP-nat NBN s,
5' - CGCAGAGGCCGCTGEEEECCCEEECAGE- 3" NBNas+Xhol |,

WG 200FATERET CGAGCGAGCCCTCAGCCCAGGCA- 3" Pl asm d  PCT/DK2004/000411

pHsC. hNBN. W (see plasmd map Fig. 7a) was used as
c@?ﬁ'g{teﬂt ﬁorﬁotﬁ tfernfntdd REASINVAN ushl! & P 1ér'1‘ﬂv1H§s' Wﬂh known

ymerase. PCR conditi ons: 20 94

‘ trQﬂSCtDCB@sﬁCBEtY@SiJ@f%GIBB cycles 72 C1 nmn 72 C 5 m n

25 The third PCR reaction (deltapro-NBN): Priners
used: BanmH +Kozak+hNBNsp, 5'-TATAG GATC C G CCAC CATG
TEmAIAiBNGADIERG GAG G- 3' 30 NBNas+Xhol ,

:
TR TR R Skl 8 s o

seedagrio ONBAll platesH Carnirg Costar, BBivtgeh we\/\)@e@ma%@t adglensity of 10°

célmél?gﬁufr%&t %%? %ﬁ%ﬁyase.ra?é\% '%Hed gt”\ﬁéll C@Ehc together

watb & h@/nﬂ ipolybreP€Ror drh. 36 medumcras r:taam@dtarndrwﬁutafpefvere incu-

A T ] Vi P gl 0 e e

spritaesinn &Examplem Fig. 7b). WD 2004/ 108760

PCT/ DK2004/ 000411 60 EXAMPLE 7: In vitro transfection
with I gSP-NBN constructs and del taproNBN constructs
Resultd (Higredtparef [c)) i nes Secretion of NBN after

NERE ARG of s8(iDlnirg otiargd B Liifg 712 RGN FIRA ™ Yideinatants

cbl@ft@d\iﬁwn ARRE-89 roplis BahsdUcerhwite e LVaﬁlsJQSBrNBN Whuiruge frecon-
e 3.

B, 080 RRe e NN Bty iy BEqEL B AR )R-T oS brans-

dgt%d‘rwltlra la]lentl-lwﬁi& qoRGiiing tre will\ili-tylbe (pltggm))NBNlc:g)eNﬂEﬂZi}SCﬁ\iﬂj\l W)

ce .

P R s YR Y-S im (1 tvi 1 ogen, Denmar k).

and medium for CHO cells were further sup- plenented

Here piatdets B b fra Sfes Wbl BF Wi toe

(eptogNBNradNr dbagee of ppshimeénatgSPyNBMi viral eonsivgetkalloys high re-

t t Lt rati )

SFRLP, PN, RO BRI Sl ol Y, AR o

sEzdﬂteNE;\lneﬁepmldonmlm es (Corning Costar, Biotech Line,
nmar at a

EXAMPLE 3: Analysis of NBN protein expressed from IgSP-NBN constructs

Western blot analysis of cell supernatants _

NBN present in cell supernatants from transfected or transduced cell cultures was
concentrated by affinity binding to GFRa:3-Ig prior to Western blot analysis. Briefly, 4
wells of a Nunc MaxiSorp plate were coated with 300ul Goat anti human Fc 1ug/ml
(Jackson Immunoresearch Laboratories, TriChem, Denmark) in 50mM NaHCO,
(pH=9.6) for 16 h at 4°C. The wells were blocked with 400 pl 1 % BSA in PBS for 1h
at room temperature, followed by 3 washes in PBST. 300 pl/well GFRa3/Fc fusion
protein 1pg/ml (R&D Systems, UK) was then added and the plate was incubated for
1 h at room temperature to maximise binding. The wells were then emptied and
washed again 3 times with PBST. 300 pl supernatant collected from transfected or
transduced cell cultures was then added to each of the 4 wells and incubated for at



10

15

20

25

30

35

density of approximately 105 cells/well. The next day,
cells were transfected with pHsC hNBN. W

wek@10878P. hNBN. W and pHsC. del t apr o- hNBN. W PCT/DK2004/000411
respectively. 20 ARPE-19 cébls were transfected in

Ik @h'vﬁﬁﬁtg‘énw Bh&(lﬁéﬂgoﬂﬁl{gﬁl 8@uae. ﬁ?esﬁéllst\ﬁé’re'tlﬁbrﬁ\?@ashed twice

wher eas e ot her hree cel [ines

ing ggﬁéff 0114 @ enmigducingagarppladifier %l SD$n0 t4rMpTrISc€i’l!"'es 0) was
a¥8d & ﬂaé'f.m vJéll%‘PuE 84 aﬁt&&aﬁébHsa;slalg%rts REENo eB%"fFﬁrB@Jnd pro-

accor di ng manuf act ur er i nstructions.
tmtTma@antemt é@ﬁ tr@nawrﬁd ﬁ@m%mwlla?dﬂéae P&quﬁbre \m fepeated

tdaeﬂ k! ottt ddluﬂeli':‘? deeférﬁé?ﬁ.n%weﬁ@e,&fte%da%h%fb:ﬁﬁOfoem mM,

eCtI ng condi ti one ium Sufficient

ther %ammle%wemu hegtefl dp R ol mindes end ppased bnSDEHPASE on a
P | f [ liel
15@': o&ﬁ?éﬁ%&@% g%}‘ dﬁ@ﬁmﬁielngldtf aitlf\%/ﬁgml ﬁcc’%gcg]lﬁé t§'the manu-

famreme@onmmnw'm (AraershamdPharmagiag nR@tﬂt)sTEﬁlmemswere
r%enﬁ&rté(ﬂ%q:’\}m: % s (BioR3R B@ﬁhgrﬁmﬁﬁag%ﬁghﬁéﬂned using a

ndi n onuatetoacorrp

rab@umlyomat a@tl-NBN pibedy (#6376 Ra 3letasiop eolibodya Meatbrarasewere

/ NBRAAGR
BRI B P ah e (PP C A REI PRPEER) apg sypiccted
tofdinexposurem cel Is transfected with the wt NBN
construct set to 1. Data in figure 8 represent these

three calculations and are expressed as nean SEM
Resdl®) . I n panel A * indicates a sig- nificant

f
Tg% r#sﬁr%&g: t§ %%@9&1&&1 td'n"ﬁﬂééfw \Qpélﬂﬁtt Qﬁﬂ\ﬁ%\l gg“hed yeptlde
(@RWQSB@N&MOAPSEEFUNMB@M (a)Gisimgs and of Asmolecular
PR B 1 A6 B8 Rl (15 Wt st

ingsiunifjed h-:ﬁ reeinampand NEB\oroduead indi. coli oonpeapedding ta the ragnomeric

ALEGRS 3, A0 L8B3 O Shopari U debions
bandsearevizcdynied ip FedDokg SAMhNBNYam a’@bteu@ltlQ-N&N closes esiablished

o} s i FOLRFEAS 3o Bt B SRR Bkt nve
baem defetryined dn peewious stulidsl usingpdegiycospialiont anhNARPRINAI%sequenc-

in@rﬁ\ Sa'ngr\]& hysllp_éﬁ)égéée:l@)@?ulm% lghp Rﬁegéﬁtseé(%gﬁse?faﬂa upglycosyl—

ons ruc con Speci
atefl vehsiorastrmgturel 8IBNERENS OAPHA adéi‘tlorh-llaBlery Eroad)btand with an appar-

R & Ebpi Ry 2Tokbe Sireter qdppllatefcsighd of NNy 13 and
NB)SP4 NBhhda&f Bjghéyr VIV ﬂ@r&enl@gl;&oswmea)lp@ -MBN Beelﬂoccﬁéibnally in
- 12.4! 0 17,2 5,5 13,1=1,0 9,2 0,5; Panel
G%%??‘%%‘FV %ﬁg%E%bI%N concentrations in conditioned
medi um (24 h) fromthe 20 transiently transfected
cel | es g nce 124 n
ARERPR Fobissd potm: e Soble BB amEbhtlied P soa cor
respbhding @ 0adpisgidiad NIBN1 182ah@ SBNYBN is detected in two stable clones
of CHO-NBN cells. The same double band is also detected in ARPE-19 transduced
or transfected with IgSP-NBN expression constructs. Furthermore, a double band of
MW close to 21 kDa corresponding to glycosylated NBN113 and NBN104 is seen in
all samples analysed. These results indicate that processing and posttranslational
modification are similar when expressed from wt(prepro)NBN and IgSP-NBN con-

structs.
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construct. Panel Cin Fig 8C shows NBN rel ease per 105
cells per 24 h. 1gSP-NBN transfected ARPE-19 cells

wa@ bamaas7tthe hi ghest NBN rel ease (13335 ng/ 105 pel/bRL@®4/000411

h). 25 The present results3bpndicate that the use of a
EXAMBYE §: é&ﬁf’ e of eRMIEHICIgSPONBR virall BbhsPa& AN brediction of
construct In order to increase secretion of mature NBN
signahoeptigieal - ian cells is applicable in different cell
types. 30 EXAMPLE 8: Prediction using SignalP 3.0
Predi cti on of itions for signal peptides using
|aSF-BiBdh- NudeOtIF%eseQH@Eﬂedﬁﬁﬁﬁﬁ%lmtrU@arr| ed out on
del tapro NBNs and 1 gSP-NBNs of the follow ng
AWMGGGWT?_@m%@@@@@@mﬁ’@ﬁ/rﬁl@@@ﬂmmqw 62
AWW?HGW%T%WC@%TW&GEG%BMCSF’GQ ?TéTCNBNs)
GGGGGCGCGGGEGE

gﬁ:@CCGCGCTCGGG

GGCCA GCT cea
e e e TSRS
CM&@G@M%T@C@E@CE@GB@T@%}ZCGCCCCCGGGCTCCCGGCC

CWEB@.@EW@F@WWWMEMEWWWSRPAPPPPAP
CRRSAC(SRGEACAACCGTGGACCECCTCTCCGCCACCGCCTGCGECTGCCTGGGCTEA (SEQ ID NO 7

A SR ARG R YR Bab e RS R GGG Bene

fuSleBldiketilyGa G ReMNEMS RFNEQPCCRPTRYEAVSFMDVNSTWRTVDRL SATA
CCCLG 10 del taproNBN113 (SEQ I D NO 26)
I\/EL GLGE-STL SHCPWPRRQPALWPTLAAL AL L SSVAEAAGGPGSRARAAGARG

P—NBN contams an iniron

VPVRAL FRF RSPHDL SLASL L GAGAL RPPPGS
'Fﬁg@ ﬁ R}Eﬁw DROSAFACGCLG 15

deItaproNBN106 (SEQ ID NO 27)
I\/ELGLG%,ST L SHCPVF RRQDALV\PTTAALATLSSVAEAARAAGARGCRL RSQL

L3e 2nfucc 32.2% G, 18.2% T, 0.0% X, 68.4% G+C
GL GHFQSDELVRF RFCSGSCRRARSPHDL SLASL L GAGAL RPPPGSRPVSQPCCR

Dfhor TRYERVSENBVNSPARFVBRESATACGCLG 20 del t apr oNBN104

(SEQTDNO~——28) -7~~~

,VELGLGGLSTE V@RR@B%TV@FF%L‘ATE%% AAMGARERLIREY
PVRALGL- 47 2 0.00 GTGGTTACAGAGTAAGGGGCT
GHRSDEL VRF RFCS@CRRARSPHDBSLASL L GAGAL RPPRGSRPRYSCGRECRATTCC

RYEAVS- FI\/DVNSTV\RTVDRLSATACGCLG 25 del tapr oNBN 02 ( SEQ
DPTsrhiﬁllgﬁgiltes, complement strand

X'Ezla%%i- STLSHERVRRRPAMP T AL Ald. SSVAEAGARGCRLRSQLVPVR

Acceptor splice sites, direct strand

pos 5'->3' phase strand confidence 5! intron exon
3 L
125 1 + 0.83 CTTTCTACAGAGGGTGAATTC
153 2 + 0.18 GCCCGGGCAG N CCGCGCTCGG
167 1 + 0.20 GCTCGGGCAG"CGGGGGCGCG
199 0 + 0.42 GCGCTCGCAGACTGETECCEE

Nucleotide sequence of spliced transcript:
ATGAAATGCAGCTGGGTTATCTTCTTCCTGATGGCAGTGGTTACAGGGGTGAATTCGGCT
GGGGGECCCEGGCAGCCGECGCTCEEGCAGCGGGGGCECGEGGEGECTGCCGCCTGCGCTCGCAG
CTGGETCCCEETGCECGCECTCGECCTGGGCCACCGCTCCGACGAGCTGETGCGETTTCCGL
TTCTGCAGCGGCTCCTGECCGCCGCECGCGCTCTCCACACGACCTCAGCCTGGCCAGCCTA
CTGEGCGCCGEGEEECCCTGCGACCECCCCCEGECTCCCGGCCCGETCAGCCAGLCLCCTECTGC
CGACCCACGCGCTACGAAGCGGTCTCCTTCATGGACGTCAACAGCACCTGGAGAACCGTG
GACCGCCTCTCCGCCACCGCCTGCEECTGCCTGGGCTGA (SEQ ID NO 8)

Translation of spliced transcript:
MKCSWVIFFLMAVVTGVNSAGGPGSRARAAGARGCRLRSQLVPVRALGLGHRSDELVRFR

i FCSGSCRRARSPHDLSLASLLGAGALRPPPGSRPVSQPCCRPTRYEAVSFMDVNSTWRIV

DRLSATACGCLG (SEQ ID NO 9)
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GHRSDEL VRFRFCSGSCRRARSPHDL SLASL L GAGAL RPPPGSRPVSQPCCRPT
RYEAVS- FNMDVNSTWRTVDRLSATACGCLG 30 del t apr oNBN99 ( SEQ

WO BhoMd8780) PCT/DK2004/000411
MEL GLGEL STLSHCPWPRRQPALWPTISAAL AL L SSVAEAGCRLRSQLVPVRAL G

Th%ﬁij ted fusion oteln is predicted to contain a 19 amino acid S|8nal D ERtlde
FCSGSCR RSPHDL SLASL L GAGAL RPPPGSRPVSQPCCRPT

wiishngleanss irmbRIGZTRCIBNG 119) Seonenasssisg Slgnal P (available at
tiﬁzcaégﬁpgérggeé‘t .ggsﬂtu.&}{). Lflﬁe{lik-ﬂCEEBﬁ 821 Hﬁ@arﬁ%égd %ngryotlc
peptidgsang pae@ctlomféhﬂir deavpgepitesy HoNielsgn, Uy Ergelbreghf, §. Brunak,

(%VB{?U% c%é\&%%gm@éﬁnlzg’vﬂ’): Ll};lﬁi q@@??g ~E:7 fC$~)~< )U) R$>QURa

U)
SlgnaIP -NN result (see Fig 6a):

>Sequence length =70
# Measure Position Value Cutoff signal peptide?
max. C 20 0.757 0.33 YES
max. Y 20 0.758 0.32 YES
max. S 7 0.970 0.82 YES
mean S 1-19 0.906 0.47 YES

# Most likely cleavage site between pos. 19 and 20: VNS-AG
‘SignalP-HMM result (See Figure 6b):

Prediction: Signal peptide

Signal peptide probability: 0.999

Signal anchor probability: 0.000

Max cleavage site probability: 0.660 between pos. 19 and 20

Using neural networks (NN) and hidden Markov models (HMM) trained on eukaryo-

fes
EXAMPLE 5: Prediction of positions for signal peptides.

The prediction of cleavage site when Igsp is fused to a neublastin polypeptide of va-
rious length is shown below using the signal P programme 2.0 identified above.

Cleavage sites:

Protein SignalP-NN SignalP-HMM Remarks

Pre-pro-NBN 39/40 * (0,852) 39/40 (0,348) Very long signal
peptide with low
probability in N-ter-

minus

IgSP-NBN113 19120 (0,757) 19/20 (0,660)
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e D) S, BN P D P b e el Bhofona
cleavage site 25/26
is predicted with
same probablity

IgSP-NBN102 16/17 (0,643) 19/20 (0,359) 19/20 cleavage
predicted with a
probability of 0,5 by
NN

IgSP-NBN99 19/20 (0,718) 19/20 (0,496)

IgSP:

(19)MKCSWVIFFLMAVVTGVNS

Mature forms of NBN:
(113)AGGPGSR(106)AR(104)AA(102)GAR(99)GCRLRSQLVPVRALGLGHRSDELV
"RFRFCSGSCRRARSPHDLSLASLLGAGALRPPPGSRPVSQPCCRPTRYEAVSFM-
DVNSTWRTVDRLSATACGCLG

EXAMPLE 6: Cloning of deltapro-NBN into pHsCXW:

Deltapro-NBN (SEQ. ID. NO: 82) was generated by overlap PCR in three amplificati-
on steps: 1) The relatively long 117 bp leader sequence (i.e. 39 a.a. signal peptide)

of preproNBN with 5’ BamHI/Kozak overhang and 10 base 3’ overlap to mature NBN
(143 bp); 2) mature NBN with 5’ 10 base NBN leader sequence overlap and 3’ Xhol
(362 bp); 3) the products of steps 1 and 2 were combined in a final PCR reaction that
generated Apro-NBN (492 bp). | ' '

The first PCR reaction (NBN leader):

Primers used:
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WD 2004/ 108760 PCT/ DK2004/000411 64 C7 U C7 U ¢
H U U WOC_C xa HC PaU PaU uNC/7/a-~a

w@2@a/18760- U 1 a .~ i C-J A RA6S Ha HO C Ppar/PK2(9a/ 000411

>alU P14 U aCP$ UPa ® ZfP. awWocd U~1 C7 U

Bﬁﬁm%&\%ﬁ aH UF’@ ﬁ%ﬁﬁc@écoﬁ@dﬁe@%ﬂ@dmﬁe-
~~ V a a~C A aH ~

QAGEHA H xa7 U) QU) C7q>| P$C7 C7 P$>WU) >4

: hﬁsﬁsé%a'%HﬂN‘%% p&E @%ééc@%dﬂ@é@@ébmmb@me@?etmky

~Pau E-1 wc>

* Plasmisl aHSCINBNRY (sem s map ipAFigy) A RAER L sTata B the

PHR reaction, which was run using Pfu-turbo polymerase.

PCR conditions:
9 °C 3 min
94 °C 30s
55°C 30s 35cycles
72°C 1 min
72 °C 5 min

The second PCR reaction (matureNBN):

Primers used:

hNBNsp3' FLAP-matNBN s, 5-CGCAGAGGCCGCTGGGGGCCCGGGCAGC-3’
NBNas+Xhol, 5-TATACTCGAGCGAGCCCTCAGCCCAGGCA-3’

Plasmid pHsC.hNBN.W (see plasmid map Fig. 7a) was used as template for the
PCR reaction, which was run using Pfu-turbo polymerase.

PCR conditions:

94 °C 3 min

94 °C 30s

65 °C 30s 35cycles
72°C 1 min

72 °C 5 min

The third PCR reaction (deltapro-NBN):

Primers used:

BamHI+Kozak+hNBNsp,
5-TATAGGATCCGCCACCATGGAACTTGGACTTGGAGG-3’

NBNas+Xhol, 5'-TATACTCGAGCGAGCCCTCAGCCCAGGCA-3’

The PCR fragments from the two first PCR reactions (NBN leader and mature NBN
both at a 1:10 dilution were used as template for the third PCR reaction, which was
run using Pfu-turbo polymerase, and the same PCR profile as the first PCR run.

The PCR fragment from the third PCR reaction was cut with BahHI and Xhol and
cloned between BamHI and Xhol sites in pHsCXW (see plasmid map in Fig. 7b).
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Cell lines

ARPE-19 cells were cultured as described in example 1. HiB5 (Renfranz et al. 1991),
HEK293 and CHO cells were grown in DMEM (Invitrogen, Denmark) with 10% fetal
bovine serum (Invitrogen, Denmark), and medium for CHO cells were further sup-
plemented with 20 mg/l L-proline. ARPE-19, HEK293 and CHO cells were grown at
37°C and HiB5 cells at 33°C in 5% CO.. Cells were passaged approximately twice a

week by trypsinization and reseeding (1:5 split ratio).

NBN secretion after transient fransfection

Celis were seeded in 6-well plates (Corning Costar, Biotech Line, Denmark) at a
density of approximately 10° cells/well. The next day, cells were transfected with
pHsC.hNBN.W, pHsC.IgSP.hNBN.W and pHsC.deltapro-hNBN.W, respectively.

~ ARPE-19 cells were transfected in triplicate wells using Fugene6 as described in ex-

ample 1, whereas the other three cell lines were transfected using 2 ug plasmid/well
in triplicate wells using Lipofectamine Plus (Invitrogen, Denmark) according to the
manufacturer's instructions. The next day, fresh growth medium was added to the
wells, and cells were incubated for further 24 hours before collecting conditioned me-
dium. Sufficient transfection efficiency was ensured by evaluation of EGFP expres-
sion in wells transfected in parallel with pHsC.EGFP.W. NBN binding activity in con-
ditioned medium was measured using the RetL3 ELISA, as described in example1.
The RetlL3 ELISA detects binding of a Ret-AP conjugate to a complex of NBN bound
to the NBN-specific GFRa3 receptor. Values were calculated as ng NBN/ml/24 h and
ng NBN/10° cells/24 h and adjusted to relative NBN release with values from cells
transfected with the wt NBN construct set to 1. Data in figure 8 represent these three
calculations and are expressed as mean + SEM (n=3). In panel A, * indicates a sig-
nificant difference from cells transfected with the wt NBN construct (P<0.05, one way
ANOVA , Fisher LSD Method)
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Panel B in Fig. 8B shows NBN concentrations in conditioned medium (24 h) from the
transiently transfected cell lines. The highest concentration (1240+54 ng NBN/ml)
was found in conditioned medium from HEK293 cells transfected with the [gSP-NBN
construct. Panel C in Fig 8C shows NBN release per 10° cells per 24 h. igSP-NBN
transfected ARPE-19 cells showed the highest NBN release (13335 ng/10° cells/24
h).

The present results indicate that the use of a chimeric IgSP-NBN construct and of
deltapro NBN construct in order to increase secretion of mature NBN from mammal-
ian cells is applicable in different cell types.

EXAMPLE 8: Prediction using SignalP 3.0

Prediction of positions for signal peptides using version 3.0. The predictions were
carried out on deltapro NBNs and IgSP-NBNs of the following sequences.
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GGRAARAGGPGSRARAAGARGCRLRSQLVPVRALGLGHRSDELVRFRFCSGSCRRARSPH-
DLSLASLLGAGALRPPPGSRPVSQPCCRPTRYEAVSFMDVNSTWRTVDRLSATACGCLG

deltaproNBN11l3 (SEQ ID NO: 26)
MELGLGGLSTLSHCPWPRRQPALWPTLAALALLSSVAEAAGGPGSRARAAGARGCRLR -
SOLVPVRALGLGHRSDELVRFRFCSGSCRRARSPHDLSLASLLGAGALRPPPGSRPVSQP-
CCRPTRYEAVSFMDVNSTWRTVDRLSATACGCLG

deltaproNBN106 (SEQ ID NO: 27)
MELGLGGLSTLSHCPWPRRQPALWPTLAALALLSSVAEAARAAGARGCRLRSQLVPVRAL-
GLGHRSDELVRFRFCSGSCRRARSPHDLSLASLLGAGALRPPPGSRPVSQPCCRP-
TRYEAVSFMDVNSTWRTVDRLSATACGCLG

deltaproNBN104 (SEQ ID NO: 28)
MELGLGGLSTLSHCPWPRRQPALWPTLAALALLSSVAEAAAGARGCRLRSQLVPVRALGL-
GHRSDELVRFRFCSGSCRRARSPHDLSLASLLGAGALRPPPGSRPVSQPCCRPTRYEAVS-
FMDVNSTWRTVDRLSATACGCLG

deltaproNBN102 (SEQ ID NO: 29)
MELGLGGLSTLSHCPWPRROPALWPTLAALALLSSVAEAGARGCRLRSQLVPVRALGL—
GHRSDELVRFRFCSGSCRRARSPHDLSLASLLGAGALRPPPGSRPVSQPCCRPTRYEAVS-
FMDVNSTWRTVDRLSATACGCLG

deltaproNBN99 (SEQ ID NO: 30)
MELGLGGLSTLSHCPWPRRQPALWPTLAALALLSSVAEAGCRLRSQLVPVRALGLGHRS—
DELVRFRFCSGSCRRARSPHDLSLASLLGAGALRPPPGSRPVSQPCCRPTRYEAVSFMDV—
NSTWRTVDRLSATACGCLG
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co fgr eptimizing expression of human neublastin in CHO cells 'ar?'le codons most
commonly used in CHO cells were analyzed based on data current to 2002 using a
method known in the art (Nakamura et al., 1999, Nucleic Acids Res., 27(1):292).
The codon usage for Cricetulus griseus relied upon is presented in the Table below.

Table. Frequency of codon usage in Cricetulus normalized per 1,000 codons.

(Phe) UUU 19.2 {(Ser) UCU 16.0 (Tyr) UAU 12.7 (Cys) UGU 8.5
(Phe) UOC 22.2 (Ser) UCC 17.2 (Tyr) UAC 16.1 (Cys) UGC 10.0
(Leu) UUA 6.0 (Ser) UCA 10.2 (***) UAA 0.5 (***) vca 1.0
(Len) UUG 14.2 (Ser) UCG 3.5 (***) UAG 0.5 (Trp) UGG 12.9
(Leu) CUU 13.3 (Pro) CCU 17.5 (His) CAU 9.5 (Arg) CGU .7
(Leu) CUC 18.2 {(Pro) ccc 17.7 (His) cac 12.7 (Arg) CGC .5
(Leu) CUA 7.5 (Pro) CCA 15.4 (Gln) CAA 10.4 (Arg) CGA .0
(Leu) CUG 39.0 (Pro) cce 4.1 (G1ln) CAG 33.2 (Arg) CGG 10.4
(Ile) AUU 17.5 (Thr) ACU 14.5 (Asn) AAU 17.7 (Ser) AGU 11.5
(Ile) AUC 25.5 (Thr) ACC 21.2 (Asn) AAC 21.1 (Ser) AGC 16.5
(Ile) AUA 6.6 (Thr) ACA 15.6 (Lys) AAA 24.5 (Arg) AGA -5
(Met) AUG 23.4 (Thr) ACG 4.4 (Lys) AAG 39.1 (Arg) AGG .8
(val) GUU 11.3 (Ala) GCU 22.5 (Asp) GAU 23.9 (Gly) GGU 13.2
(val) GUC 16.0 (Ala) GCC 26.6 (Asp) GAC 27.6 (Gly) GGC 22.1
(val) GuA 8.0 (Ala) GCA 16.7 (Glu) GAA 27.8 (Gly) GGa 15.9
(val) GUG 29.9 (Ala) GCG 4.3 (Glu) GAG 40.7 (Gly) GGG 13.5

The native human nucleotide sequence encoding a C terminal 104 amino acid
fragment (Roseblad et al., 2000, Mol. Cell Neurosci. 15(2):199; Baloh et al., Neuron
21:1291) and the nucleotide sequence of the synthetic gene are aligned in Figure 9
with the changed nucleotides indicated. The two sequences are 83.33% identical.

Example 10: Cloning of the Neublastin Gene

A 100 codon (300 nucleotides) 3' form of the neublastin gene was synthesized and
cloned into an expression plasmid to facilitate the insertion of various signal peptide
sequences linked to the &' codons of neublastin. The 100 codon-form of the neu-
- blastin gene was assembled by combining 40 pmol of oligonucleotides KD3-464
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74 Kbeed
Name KD3-

AAGCTTGCTA

CAGCTGGTGC
KD3-465_TT

i%zg@GA@‘mmm@d@@@Am@@@%m@@AGG@Wﬁ@mQAGGCGG

TAFERA AT EPERHEEACCEEEREAFEECCA

4 GGGECCTGEECCAC - (SEQ I D NO: 71)
CCTCCOECT CCCEECOEECCCOGETICCCCTCACGACCT

G icq
KO3- 466 CA

P EMEEEOGSHLBLETELAE TRER TS NACCAHCTCCT
EETEPFERPEEED APNGIFTNCCACCCCGETGTCCTTCAT

KD3-472

GGCAGCCTCGAGCGCCGGCGGCGGAGAAGGCGGAGCCGGAGAT
GAACAGCAGCAGCAGGAA (SEQ ID NO: 78)

KD3-477

AAGCTTAGCTAGCGGATCCATGGCTACAGGTAAGC
(SEQ ID NO: 79)

KD3-479

AAGCTTAGCTAGCGGATCCATGGAGCTGGGCCTGGGCGGCCTGT
CCACCCTGTC (SEQ ID NO: 80)

KD3-480

GGCGGCAGCCTGCCCTGTGGCCTACCCTGGCCGCCCTGGCCCT

GCTGTCCTCCGT (SEQ ID NO: 81)




GGACGTGAACTCCACCTGGCGGACCGTGGACCEECTG  (SEQ I D NO 73)
KD3- 467 GGCCCECCCECAGGAGCCGEGAGCAGAACCGEGAACCGCACCAGC

W GBIEBENCCCET GGCCCAGGCCCAGGGECCCCCACAGG ( SEQ POX/DiR2004/000411
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74) KD3-468 75

- GTACCGGEGT AGGCCGECAGCAAGGCT GGGACACAGGECCGEEGAG

FreSHAdeHH S SR Feptie Ridablastimitdsdioh NO

75) - 469
CTTGGAATTGTCGACGGAT CCTCAGCCCAGGCAGCCGCAGROGRG
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fort1l minute, foI | owed by an extension at 72C for
four mnutes. The term ni were prepared by digestion
with Pstl and Xhol. The
The neublastin signal sequence was synthesized by PCR ampilification with oligo-

nucleotides KD3-513 and KD3-514 (Table). The polymerase used was puReTaq
(Pharmacia, Peapack, NJ,). PCR conditions included heating to 95°C for 4 minutes
and cycling three times at 95°C for 1 minute, 60°C for 30 seconds, 72°C for 1
minute, foIIoWed by an extension at 72°C for four minutes. The termini were pre-
pared by digestion with Nhel and Xhol. The 330 base pair fragment was gel-purified
and ligated into plasmid pNBNO30 that was gel-purified and digested with Nhel and
Xhol. The resulting plasmid was named pNBNO038. The DNA and protein sequences

are shown in Figure 12.

The albumin signal sequence was synthesized by PCR amplification with oligo-
nucleotides KD3-487, KD3-471, and KD3-472 (Table). The polymerase used was
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Ication w t 25-'nucl eoti des KD3-51
KDarmanect wmlgss)stlorrw@thp ty ﬁr@@l agwl.ubhel 3R Pape n?@vafaagment was gel-

E?ﬁ%’c%ﬁd 5@%&? e%l)]ma QE%ZGEHQ' \X/ésoﬁél dd’r‘lﬁé@‘éﬁ@ digested with

m nu % hree ti nes
at Ps#l @ndoxhal. ‘r’dﬂmcﬁsgltmga@armd V&S rs?éa%aléiB 2% Ther DWA and protein

m g@{ﬁenc@%h qum §¥§en5| on at 72C for four
nm nat es

e mn re pre- pared by digestion with
Nhel and Xhol. The 330 base pair fragnent was
ge _—
Wa;l‘hg h%fareqq?\ﬁﬁﬁ 8hé ggé@%ggn eﬁbﬁ%ﬂn@he@?@&@ﬁ@dl'\hét'hghflcatlon
r e§roitt plagmig| FA4H0i (d P&sbaredwipgyNBROBBINIMDHES DRACTAIAEOPY Of the 5” end

Prat ﬂensequeﬁr%%% hofhdneS \SQF' \Zn)letﬁ cgg&gfé%ogaeﬁ | PQA%VbKD”BWW and

S1 gha ce was synt I cation
wi KiD3s4850-abB52)nlind palyherese KBS waT pURBBRU(Pharaaek, Peapack NJ,).

OB P el S Mg ey s

Pe 8522 kgr INDINLtePBRR G fon 8D tseoorsisi ﬁ%ﬂ@f@ea mieuie; fﬁtgowe_d ln5am extension
f o | t
i RL{3C lop BLF i g%ﬁ%gﬁ@@n L @F?ﬁdrgf%ﬁﬁe&%g i Pt and Xhol.

f oMhe\@30 Hage @alrémgmest was gel-peified end figaied irte plasmid AMBNO26 that

! et HERBLES: Bty BoR0) Bl BBEhd was named

ase“pair tragnmen
an quBr\an etihe DNA aidgwatieth ENBROES artshowmin fjelreddr i f i ed

and digested with Pstl and Xhol. The resulting

pl asm d was nanmed pNBN029. The DNA and protein

s edxangde 12r eHOHeelhTiansfécfione 13. The human grow h

hor none si gnal sequence was synt hesi zed by PCR
anplification 10 from plasm d pV30 (a pUC-based

pl &HODGENtalisnieTg trédousbnansforowslywitf DNAesdjueaers casttaining the

t gglpélg?c ”%%ggg“g{ﬁhré}gégﬂﬂ;ﬁg%ggg fqlg g1%a5g8aqﬁﬁ4e%%g%%§ contain the
poldwyelrcﬁsletw@eldcte&s gpORETARRY Bhaisties DHERapaek Ead O)f the plas-
di t t
"0 ol PRCOER' Sk FRIPIRR, o oy o
30 sitecPladmid 5®G4ﬂoancd>den thet €p recdrhbinesk ggnearccﬁnanefnsmamof these
t f The.. L Ni . .
e Bioghas s ol B e bR Sl m&%
f r a@u‘sllaktlrwas«gmegemr arﬁd BtiFen thtd ity tdmasomeplAd setillsl were electro-
NB fied
DA Wi RS RT HAbLA pRRhE of5id consioten
ThevifBNthosa ddegedbeti by Smmtm‘ee (600 inm Ewganhee 28@.volts, 950
20 Ex f
20 ARG Ol G R AP BRE A Sbrbsong over
C OReé Ndelegtdcdh éor their ability to grow in alpha-minus medium Minimal Essential
Medium-Alpha without nucleosides (Invitrogen, Carlsbad, CA) sqpplemented with
10% dialyzed fetal bovine serum (Hyclone, Logan, UT). Approximately two weeks



FI p Reconbi nation Target (frt) (A cells). This A
host cell line does not contain the dihydrofolate

wo eadwavsrse€ gene (DHFR) and i s thus DHFR- m nus. PEBDR2@i/000411

the plas 25 m ds descri bed72ncodes the DHFR gene, the

‘neubl astin fusion gene, plus the frt site. Plasmd

P
of gse asmds into S resulte

Qq’éi%r,%ibﬂ%%ﬁ/\iérg St 5@6&@9&\@@3 6ntd BPGer VEREEIR ARG selection
t p ito Al cell I.n the
i ngvedivonCelf cultusemiyere teapgiiondd torreryn-dieaimestiyn epe analyzed.

- neubl astin fusion genes and DHFR i nto the chronosone.
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Al cells were electro- porated with the plasmd of

i ntExample IBuANplysisnefdlrpstegteg @Rl Lingddi t i ons

consi stent 30°with those described by the manufacturer

(i.e. 0.4 mmcuvette, 280 volts, 950

m cCeFmeadsilidBies Reate skieeoed & thefiahility inexpress neublastin. Aliquots of
Tr red I [ e r .

{ na PSR SF, AuRROUERS RRldcd (S cBaRl SRS conditoned
Essvedivml Thétmanditienédomadinit westremavgcetieindipe cell pellet and both the
(I nyLt:L ogen , t ' %y )
i AfeAB S Bl PBR wrd) pRUBRGRTRE Byl Hng 1ituring electro
Ap rhoxésirtre | §7% tpaty acevseid&\ge g @B 4enesiy described (Ausubel et al., supra).
PCT/ 4 10l B =N

and A g lpdfoph el PbRRRE AR Bk MR lbnto o PVOF
mednembra@e|dndcprobed adthweblt pelyeisnal i amtiserutroraiseduagsinst aneublastin.

nedh' 1 : s . .
Trans né@[%g?—%hpégﬁn gg'ﬁé%&* % g’létr? géggér%?gggg%gov\%tr anti-rabbit poly-
s ¢ rédenat énfiserum hwinjugatsid witly horseesdishepesoxidads! @3eRad, Hercules, Cali-
Al ingl?égs of suspension cell cultures were centrifuged

to Separate cells fromconditioned nmedium The
condi ti oned nmedi um was renoved fromthe cell pellet

20 AL 805, B RS SoBERGE 35, on

pol yameanygrawthdergehs sgralgepiided ¢achdexprassed tnrfidus tdastiveeneublastin

or ot €8 e TR BBo S L 5P bR Sl cimah dignal pep-

pr cived, Wowdver adtprésspd| deddatatad levetsi cfemaublasiin de doadjfiomest medium.

neulpl asti.n..,. T 0t - I i .
ot e o Bynordl g AN R B bbb SRR ebfidss was consisten
antwitrearurt kldn] Mdgarhimd aeidt forni of iseubéedtis.n- per oxi dase

(Bi oRad, Hercules, Cali- 15 foma). Protein expressed

from plasm ds encodi ng the neubl astin, synthetic,

al bExanmple dddSequersre affNeathilastior Prodeiced im@Hegllsi des

each expressed i nmmuno-reactive neublastin in the cell

pellet fractions. Only the al bumi n and human growt h

hor Neubtassin gvesl pyifipd 2@nt cotektionbdweadium uskogr as madunoaffinity column,

det ect abl e | evel. neubl gst,in in nditio Jmedi um
ety BofsEite IaBEbet A, Pub) B Pl BRE AR Sedlonce was
ne udstastined fparhypeein plesicddonc osls lirstserintaining ltheaalblihirk Bnd growth
104- am no ac

SodiionS sPRkEetideb Mlemissin Rty Popidef Bitic TFA fiter (Appiied
NeL$iba,&témsf, \fﬂ;aﬁfe{o lﬂiﬁy{) Fﬁ)rjrﬁﬁd euhgﬁaét?«g :td amgeﬂge;iglik'?mam dsgmdation che-
an | nQat. . .

(e A, frning] hethoinel SR atomB; (LR oadl B 404 se-

wasquencer. The resulting PTH amino acids wer separated using an ABI 140C Micro-

gradient system equipped with a PTH C18 reverse-phase column and analyzed
using an ABI 7785A absorbance detector. For both constructs, the primary protein
sequence began with the first residue of 104-amino acid C terminal fragment of full-



determ ned fromprotein purified fromcell |ines
containing the al bumn and gromh hornone signal

w@epiilalzsd Neubl astin was applied onto a m cr oPTFAK2004/000411
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filter (Applied 30 Biosysté&ss, Foster City, CA) and
subj ected to automated Edman degradati on che- mstry.
A g &oiihRain 3£ USBRhBY_TRsS nﬁﬁlﬁléﬁfnﬁﬁﬁérggfht@ﬁ HBlessed with the

Proci'se 494 se- quencer. The resultin am no aci ds
mergr@@bah@rﬁweuglgn@ aeptids) a@no'eclmieqloa §Bamientac, Heablpstin C
eqydRmed f%ﬁﬁn?la@ﬁhﬁ% ahfYSIePRmBNABA/INE FL4IGTE. Ak 108 amino acid

anal yzed Usi ng 7/85A absorbance detector.
n

botlorm: ehshaublesin haganpwitheary afaniiceiln Bihseaseen dhe @egj@h peptide
Wi tihh&iBfed 4 ésr §r‘it|cﬁ%§édjlt’§ He A hiAFh PO %T %}ébztféjec\;vésesre@é?@& from the cell
fragnent of full WO 2004/ 108760 P P BR2064] 000411

| e@gﬂﬁhm@gmlagpﬂde vas eeavgddni therell. The neubl astin
preparation expressed with the growh hornone signal

pepti de al so included a 103-am no acid neublastin C

t elExamle flﬁdgmwe@tmmﬁgytqﬁ@eaﬁmbmrémumsﬂa| ani ne
residue. The 103 am no acid form of neublastin began

with an alanine. In both cases, the signal peptide 5

f uirsrrifiesh eeukiestiarftare |09m1@@1€d| medium ofethe egblines fantaining constructs

g ?léaﬁ aﬁtﬁﬁéept | V\gﬁ&{ﬂe% aved tri%:&%rg‘f :p%p@gﬂ’vpz{sg&iaé}:lzed by intact

Nas@esspﬁmctrmﬁ@pvwba ZMBomams?namctmmra@t/atﬁrsmﬂilford, MA) as de-
Purg Fﬁt?e%d% k hE nidrRfchr8diFb BBtﬁ%HEﬂﬁc}tQ“tﬁé pr‘irﬁgry eak of de-
S CO a urﬁ n

cel |n|ng constructs encodi ng ) _
andlygprsyiatad ramplese cereppanderd ie |ajé§4mmcaﬁaluymla@\}m polypeptlde

il TR HETSEhyals SRRSO TE! g puiet

napolyaeplideenas Fexrefedtitone des celuandsthet mapb rpemaiepr@ gleawsd by the

0 0 j .
ac oo Reh. e AR 5tcG hd BRRAR CELrelet forh Mon @ Weiicctod with
si gnestrysépendeding inetibiastire canals geavith cliqsenose, signad. peptide contained
neyhlast i ypepti de was secreted fromthe cell and :
thgg}s'@%n%%org%ﬂs de was cl eaved by the cell.

Addi tionally, the glycosyl ated neubl astin secreted

”‘E‘[ﬂaﬁ?&%%ﬁ@& %thﬁd NMuHhst:ﬁo'A%hW?t E‘egﬁi‘?‘ﬂgi Rfom CHO Cells

hornmone si
co ﬁirmsfectedv\NﬂhoGengrwstxlqndlngz (NeIEJo!aspihearlcs Heterologous Signal
%ﬁ& ﬁ@bOf Neubl astin Activity in Media From CHO
Ansfected Wth Constructs Encodi ng Neubl astin
and Heterol ogous Signal Sequences 25 Biol ogica

acﬁné\jggﬁ o] ‘@E@ﬂ&% %%Rgéé Wil &k?ﬁéee rdBERP fvation ELISA (KIRA).

pr dheausthyd das dreeb quieyiGasly des@ibed| (Saditl @6 al. AMRHG, Anal. Biochem.,

Bi q%gf&n%% 28?2?%%6 Bn%ﬁ&ﬁ @41%%7mRE§ bgla s%n AgﬁéljeAF' P’Irlﬁrﬂ'fg neuroblastoma

cel ruri ne neuro
whiceh lirexwhiel srgrefas RetdinGREER3, mere plataat ai @ xat0°2els d@5vell in 24-

cel | ' 4- t C

el e Pl ok epbR L Eal OUERA ffbractes v 1o
30 fétalk mvinemerure, awrcutyureaifdr tihdurs ati3T°6rani®oh s at
37C and 5% C02 The cells were washed with PBS, and

treated with serial dilutions of neublastin in
The cells were washed with PBS, and treated with serial dilutions of neublastin in

0.25 mL of DMEM for 10 minutes at 37°C and 5% CO,. Each sample was analyzed
in duplicate. The cells were washed with 1 mL of PBS, and lysed fdr 1 hour at 4°C
. with 0.30 mL of 10mM Tris HC1, pH 8.0, 0.5% Nonidet P40, 0.2% sodium deoxy-



0.25 nL of DVEM for 10 m nutes at 37C and 5% C02. Each
sanpl e was analyzed in duplicate. The cells were

worwhaas7ed th 1 nl of PBS, and | ysed for 1 hourPel/DKE 03500411
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with 0.30 nL of 10mM Tris KZL, pH 8.0, 0.5% Noni det

P40, 0. 2% sodi um deoxy WD 2004/ 108760.

P%Qg%o%n%?%éﬁ Oﬁgnﬁﬁ‘q\!a%t/@u, 5@th@5ylmgﬁlsmnyl ﬂuonde while
Na3VO4, 1M phenyl net hyl sul'f onyl fluorid

gergenty rqs:mgnf@etmefﬂ The iysates averpHrteer aaitateds by fepsated pipetting
aichalesls . bPREALRCWRL REhLEREY 18111 0Bw2h AliSAT PS8 TRELNad been

was trans to a 96-we £I ate that had been

co&Pé’de\Nﬂ'WL!%@I—lﬁ apti-Regh MARAA. ﬁ"ﬁﬁ Adpgtate, @PteGUMQSM YValtham,
;Ré@clhr!ﬁ Hﬂlf’calﬁt@hét@%ﬂﬁe? ﬂ)\ﬁ\)g é Bt Q%W ﬁ% @goc et en blocked at

4C tor '18 hours and

r ocﬁmm éﬁp@eratuﬁ éorfape hnwe Wb iploaki htfﬁfeb(f%@cml\/bljm& 661(pifb7ﬁwﬂ 50 mM
Tri e ol & 0
contSThont TR s IPEY cReing 1o LRGSR aRY % bovine
al tsgrnnmylbumm After 2 hours of incubation at room
tenperature, the wells were washed 6 tines with TBST.

The plate was washed again before addition of ' )
3, Ritep2 Hourseafingubatiny| igngndemperagiraythe wehs weredwashatitbeimes with

:]Irqnel'B‘f‘SqJOQﬁe ﬁ?thaQ NasABF 9 V\?Qﬁ%ﬁ%réf ali4Rsn p@ﬁ g4 ﬁqg¥é\'hetﬁ§gen21dlne

treated ysate or Si' s

onldihydepshilorite. Atierkige cwind-reastionc albebrbgriognidiuasagers read & 450 nm
as [ f a I

ﬁ%n’f g}télﬁ% tr%gte% w&#?s%ﬂ-:n 6F fs B flfJBt?I cg"];ll% % n%'act@groﬁﬂa -corrected
ms@lgmlai was ploted asia funedon oﬁtheucon@@ntmgrb p‘éligahd usegfor stimulation.
detected with a profile simlar to a previously
denonstrated batch of neublastin expressed, purified,
and\ serfes| afediiufionsroEcondificned Fngrivre W®) tesil, Brd fphationat: neublastin

Ma [

PoptietER h brofE SRRE o X kool p R e 8 eublastin
ac cuprssey, parifidte and réfolded frenyE.lnodi (FigureBEdanpl e 9, to

cl one a DNA sequence encodi ng a mature neubl astin

(i~-e. a 113 C termnal fragnent of full-length

nedixaagée AY: MatubbiNeublastindexpeesssdi with a RetgredogpuspSighal Peptide
tide fromrat al bumin or human growth hornone can be

fused to the DNA sequence encoding a mature

ne dippecgrriate gligoppeapttidde cas bdesediickd diccordingta iy method described in

Th
Ce%x%!egé,?ﬂgﬁ%&ga %% ?gg%é'n%g Sefn%&lﬁg a' @tagjr@ Pgé}ﬁgg’[iﬁ(’é ba113 C
_nedldﬂhm&?il ifmagm@ot alifull-leaftbrreubkstini AdNAeegiancarescoding a signal pep-

Rglg ent ?%GDQ% EohiNark glfog‘;ﬂ? § f%n% dPaid fuggc{ {d REBNAT Sequence

cations s or
ap;dnbcmchrhg ansaiure oemsimepblypppmﬁ as e*esenbedom Esainpée 10hdhe DNA

di s ure nt I 0 t

spasniriariry Btundind s SREGRL; 838 a8T0 cglto produce =
pr esea@mmeamenelﬂmﬁtleuch contradictory material. WO
2004/ 108760 PCT/ DK2004/ 000411 80 Many nodifications
and variations of this invention can be nmade w t hout
depdirrefenances rciied hereirs gierintorporatesicioarein ysrefd@réncelip their entirety. To

aPR&E &K 'éntt Subﬁlca?[%%s %ir(lld lp'a?e%ts! & aqgntae{ptphca-{loﬁs Tch%glpp'oiétgd by reference
contradict the disclosure contained in the specification, the specification is intended

to supercede and/or take precedence over any such contradictory material.



enbodi nents descri bed herein are offered by way of

exanple only and are not neant to be limting in any
woy4/108766 s | nt ended that the specification anBCT/DK2004/000411

exanpl es be 5 considered astexenplary only, with a

true scope and spirit of the invention being

n W '%g%lfﬁgatg?Hg afb g)sﬂﬁhongmntﬁrp catrie 'n%d?pNTﬁGDLE departing

uman- 2 P P
Marfrans é8 spigt #nd g@pemwél tlssarwauentgsﬁ\qsegk"led i tl‘@gﬂ ﬂéle specific
0oL, ~C i
11 YRRk s SRUCHeR o 1S b B LR WP aro o

7 20eant o Bk limising & amowvay. it igindentied that t@g)eqrﬁlqaborsa@mgxamples be

5 10 SE RO S S SR e P v

HumCaIQdSlrathenkalra%i d (aa) Neublastin 25 14 P l\/ature
Human 113 as Neubl astin 15 P Mature nouse 119 as
Neubl astin 16 P Mature nouse 116 as Neublastin 17 P
MatIEQUENCES16 as Neubl astin 18 P Mature rat 113 as

~ Neublastin 30 19 P N-truncated human 104 as Neubl astin

10 20 FEQUD NGhc JtYEREE hum@ESERIRSIR bl astin 21 P
N-ttuncat ed Wuman 1403 hmwaml astin 22 P N-truncated
huran 106 as MNeubl asig$P Megkey N-truncat ed human 102 as
Neubl astin 35 24 P lgbRNanspsesP 25 P del t apr oNBN140
26 4 del t apr 8NBN113 IgG&P Modeg t apr oNBN106 28 P

15 deld apr oNBN1G®% 40 .29 IgFSRiBIgt apr oNBN102 30 P
del@ apr oNBNO® 31 P ChgS$ReRat nouse | gSP - human 140NBN
protein N Nucleotide sequence of chimeric mouse IgSP-human

113 NBN construct

8 N Spliced transcript of SEQ ID No 7
20 9 P Chimeric protein encoded by SEQ ID No 8 and 7)
10 P Human pre-pro Neublastin
11 P Mouse pre-pro Neublastin
12 P Rat pre-pro Neublastin
13 P Mature Human 116 amino acid (aa) Neublastln
25 14 P Mature Human 113 aa Neublastin
15 P Mature mouse 119 aa Neublastin
16 P Mature mouse 116 aa Neublastin
17 P Mature rat 116 aa Neublastin
18 P Mature rat 113 aa Neublastin
30 19 P N-truncated human 104 aa Neublastin
20 P N-truncated human 99 aa Neublastin
21 P N-truncated human 140 aa Neublastin
22 P N-truncated human 106 aa Neublastin
23 P N-truncated human 102 aa Neublastin
35 24 P Human NBN-SP
25 P deltaproNBN140
26 P deltaproNBN113
27 P deltaproNBN106
28 P deltaproNBN104
40 29 P deltaproNBN102
30 P deltaproNBN99
31 P Chimeric mouse IgSP -human 140NBN protein
32 P Chimeric mouse IgSP -human 113NBN protein
33 P Chimeric mouse IgSP -human 106NBN protein
45 34 P Chimeric mouse IgSP -human 104NBN protein
35 P Chimeric mouse IgSP ~-human 102NBN protein
36 P Chimeric mouse IgSP -human 99NBN protein
37 P Rat albumin signal peptide
38 P Chimeric rat AIbSP -human 140NBN protein



w@hooan$760 nouse | gSP - human 104NBN protein
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45

32 P Chineric nmouse I gSP -human 11 3NBN protein 33 P
Chinmeri c nouse |1 gSP -human 106NBN protein 45 34 P

Chinmeric nouse 1gSP -hunman8102NBN protein 36 P

- Chineric nouse 1gSP -hunman 99NBN protein 37 P Rat

al ygm n si gngl * pept i ¢ei3&i FCRINER hGmaAY 1AUBRP et man
LAGNBN pr ot eip1 VO 20%{%7@% %9946&@@.«%&6.%1 39

P Ghinmeric rgd AlbSPey, Alb2HBRLRERHBANBN BYotsl
Chiggeri ¢ rat pAl bSP - BBl % b ghﬁoz:é}éN rotoin
Ch'4@'”! c rat pAlbSP - @i‘.ﬂﬁéh ' Pphe Sh'@gN (E;celn :
Ch|4|3;er| c rat IbSP - _

Chiggeric rat pA IbSP-
rat46al bum n g gnal
- hygan 14ONB protel @

113KBN protel 47 P
progein 10 48 P Chi "?fhl
prehein 49 Chi ner
5054 Chinmerig MbdAl b
Huggn growt h orm)ned;]
-h n 140NBIN protei py
113NBN pr ot ei 54 P!
prekein 55 Chi ”erb‘ﬁ|

&
(P}%i meric P -hu
- human NBN p;’gﬁ% R@E
e
pgozs. o5 ol N on zgewn ?z%%g@&

SP2'syntheti ¢ 104NBN_p i 02 Silégtide
Sy;g%hetl C 1O1JDNBN nuc E&“

NBNSP- Synt hétic 104 y“%qugﬁh% ﬁ}%g?\l@#m%%@“

Synthetic 10 BNnc&ﬂ} gg Sequ Uent

Lr“%% leot i de

%Eﬁ? §N2

64 P Chimeric NBNSP- Synthetic 104NBN protein

65 N Chimeric AlbSP- Synthetic 104NBN nucleotide sequence

66 P Chimeric AIbSP- Synthetic 104NBN protein

67 N Chimeric GHSP with intron- Synthetic 104NBN nucleotide
sequence

68 P Chimeric GHSP- Synthetic 104NBN protein

69 N Chimeric ModAlbSP- Synthetic 104NBN nucleotide
sequence

70 P Chimeric ModAIbSP- Synthetic 104NBN protein

71 N Primer KD3-464

72 N Primer KD3-465

73 N Primer KD3-466

74 N Primer KD3-467

75 N Primer KD3-468

76 N Primer KD3-469

77 N Primer KD3-471

78 N Primer KD3-472

79 N Primer KD3-477

80 N Primer KD3-479

81 N Primer KD3-480

82 N deltaproNBN113 nucleotide sequence

35PET/DK2004/000411



30 66 P Chineric AlbSP- Synthetic 104NBN protein 67 N
Chinmeric GHSP with intron- Synthetic 104NBN nucl eoti de

W@ eguansre) 68 P Chineric GHSP- Synt heti c 104NBNP@T/DKed0a/000411
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69 N Chineric MdAl bSP- Systhetic 104NBN nucl eoti de
35 sequence 70 P Chineric MdAI bSP- Synthetic 104NBN
Pragigits 71 N Primer KD3-464 72 N Prinmer KD3-465 73 N
Prinmer KD3-466 40 74 N Primer KD3-467 75 N Priner
KD3-468 76 N Prinmer KD3-469 77 N Primer KD3-471 78
N r| I

- 58 P Brocard B b b el e Pl (9% Comerising
nucleotlde sequence WD 2004/ 108760 PCT/ DK2004/ 000411
82 d ai r
2t v Rlhg, &R LBROREG Y SUELR Gedtbol Gl ¥ ructlc aci
a cell @@mprlslggrﬁgpr@moée(megygn@wom@ablmﬂmwﬁﬂ Bsﬂuﬁ@o’@de sequence
nucl ei c 0 r e n bl
ke CReRng O B Rpfub i o ha Bty PEVBARIE) Wherein sai
pept i de nanlgotidengadvienss teespusit gpegsie fdeeumlneqr@rrmrd
nucl eoti de sequence does not encode a neubl astin
pro-region. 10 2. The method according to claim1,
wheX el e trieghasi gpeardingist ¢l il swhernint ibe ligngb neptids; ig @alheterologous
peptlg l%e de method according to claim1, wherein
t he S|gnal Beptlde is a mammal i an signal peptide. 15
4. The method according to claim3, wherein the signa
pe e S

%t ?ﬁe hgeﬂ?roooﬂgg%%lg%%]@ialm R gfhepé?n gger %ilﬁhe ﬂéﬁ%gi@le is a mammalian
pept | signala)ep’mem an signal peptl de, a canine signal
peptide, a feline signal peptide, a bovine signa
pepti de, or an equine signal peptide. 20 5. The net hod
ac dor e getrodaameonting toeclgimed,edhiergindhaisignal pépdideiia thuman signal

si gnaberﬁﬁ@,té pﬁ signal peptide, a mouse signal peptide, a porcine signal peptide, a
simian signal peptide, a canine signal peptide, a feline signal peptide, a bovine

signal peptide, or an equine signal peptide.

5. The method according o any of the preceding claims, wherein the signal peptide
is selected from the group consisting of a growth factor signal peptide, a
hormone signal peptide, a cytokine signal peptide and an immunoglobulin signal
peptide.

6. The method according to claim 5, wherein the signal peptide is selected from the
group consisting of TGFB signal peptides, GDF signal peptides, IGF signal
peptides, BMP signal peptides, Neurotrophin signal peptides, PDGF signal
peptide and EGF signal peptide.

7. The method according to claim 5, wherein the signal peptide is selected from a
hormone signal peptide, said hormone being selected from the group consisting
of growth hormone, insulin, ADH, LH, FSH, ACTH, MSH, TSH, T3, T4, and
DHEA.



Is selected fromthe group consisting of a growh
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peptide. 25 6. The nmethod &&cording to claimb5,

wherein the signal peptide is selected fromthe group

consi [ : [ i i ;
o d Mo Ak R Rim E BHOEHE (S0 (AL s gn inerloukin
Neur osigagltheptids.gnal pepti des, PDGF signal peptide and

EGF signal peptide. 30 7. The nethod according to

claimb5, wherein the signal peptide is selected froma
horSrofee giegingl acgelstiriade claimidd Wheleiothe sigsahperdide écsalerted from the

from ; st ; [ in ~nhi
art PP RTERUGEBF Wbttt (B iG ORNERGFral SR fysrocprin
2004/ 3i083GePiET ADK NS00l peptided3 8. The net hod

according to' claimb5, wherein the signal peptide is an
interleukin signal peptide. 9. The nethod according

t 0 16 AhemBthograsceidingt th sladn gnwhersépthe $niakpepdide i ealected from the
from l: i . | i . .

pept | 0P GARASBIrEURALlod ot dhodticd birdiignal pepice, and
pept i deowiahormi@e signghpeptidept i de. 10. The net hod

according to claim1, wherein the signal peptide is

sel ected fromthe group consisting of al bum n signal

peptli Tee methhid acodrdind tonelains it gnaherpisphe gignabpeptidels selected from
growm p _h | ' : T o
accor erofg SapdtiTy ERELAR sibfal dkpBagihiifiod rt aumin signal
sel ecpentider and hurhan gravdh hoonenessigna) peptideatsuah Bamatralbumin signal
si gna t] i £ . ' {gnal peptide,

and h %‘g'ﬁjeép g\?\}u M?{rﬁ@ﬁ&o@ﬁ %%%%‘B}S@ t% P@dee? such as rat

al bum n signal 15 peptide and human growt h hor none

S| gﬁall'héJ ﬁ%‘d}ogj%r%c}l%mgg %Inﬂ%t ﬁg%&%‘ﬁﬂ'\rgdégﬁe%tsit\fgfééarg% écﬂé sfgngl peptide

precédihg C € 'signa

synt hista syrghefitadigned peplitks, secit bs assignad ipgplide gamprisiig SEQ ID NO:
con‘pri7(§i ng SEQID NO 70. 20 13. The nethod according

to claim1, wherein the signal peptide is an

| mmunogl obul i n Si gnal Peptide. 14. The net hod

according ta clai erein % he sigpal, peptide is.. . -
Scol FhRSrieP 3B, ESHED, L SRR S ke s an
( SEQ Inbniit@glghulin ignagBEptidBEQ | D NO 6), porci ne |1 gSP
(SEQ ID NO5), siman IgSP (SEQ ID NO 2 or 3), human
IgSP (SEQ ID NO 1).

14. The method according to claim 13, wherein the signal peptide is selected from

the group consisting of mouse IgSP (SEQ ID NO 4), rat IgSP (SEQ ID NO 6),
porcine IgSP (SEQ ID NO 5), simian IgSP (SEQ ID NO 2 or 3), human IgSP
(SEQID NO 1).

15. The method of claim 13, wherein the IgSP is mouse IgSP (SEQ ID NO 4).
16. The method of claim 13, wherein the IgSP is human IgSP (SEQ ID NO 1).

17. The method according to claim 1, wherein the signal peptide‘ is a native

Neublastin signal peptide.



15. The nmethod of claim 13, wherein the IgSP is nouse
IgSP (SEQ ID NO 4). 30 16. The nethod of claim 13,

wob@aaisted he | gSP is human 1gSP (SEQ | D NO 1) . PATDKZ#1€/000411
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met hod according to claim 34 wherein the signal
peptide is a native Neublastin signal peptide. 35 WD

- 20Q4/ '@f’éﬁ%@%o@%c%ﬁ%%/%*ﬂwhgﬂaﬂ&e sldial H@étl&‘@qs a native human

accor to cla wherein the signal peptide is a
nat i videullasiin sioealiperiidei n si gnal . peptide. 19. The
met hod according to any of the preceding clainms,
wherein the neublastin 5 pol ypeptide is selected fro
t hd9gFheupretnespeaordiag & aﬁmoﬁme REEQedieg ciaieg, whergin the “neublastin
Neubl Y}
e dsﬁﬁ%é}gd‘g ?5 éé’?&t@d ﬁ@ﬁ%ﬁ@ g?odgdéadﬂklsﬁgﬁ gi;: @%gﬁ@l_NB‘N selected from
SEQ HNJema%mgdravm a seayelnee N@snfified @8 amino agigs 11140 erSEQ ID No
18, t

M, B Lo FLnaai etk dBING ALt £ SHND RG 13, 14, 15, 16, 17

mut at ed an truncate e nethod

cl ai nerl88, Nterminally tiracaled NBN .t mutairs] Hpblator d@ltated@nd N-truncated
mat ur BN selected fromthe group consisting of

neubl astin having a sequence identified by SEQ ID No

13, 14, 15, 16, 16, 17, or 18). 15 21. The nethod of

i
ﬁa?g:‘t@& ﬂem&* %@gh ?%nﬁg@rjfﬁ{hbq&&ﬂ[aﬁﬂﬁ ﬁ)glyﬂépﬁo% BUBRture NBN
accor silegjed froralrtpe gfouprrenpisténgeefi neyblastin heving asequgnee ddentified by
t he _§§aqba}§ 1151 1&01 pﬁp%%ﬁ, 0§1§ | ected fromthe group

consi sting of the’ ter naI am no aci ds of
hurmn neubl astin, the 115 C-term nal am no aci ds of

PuATAEHRAS bt So R PR BRpaEATnen matre

humant TBNBN SEQ@ D Nohet)112 C-terni nal ani no aci ds of

human neubl astin, the 111 C-term nal am no aci ds of

human neubl astin, the 110 C-term nal am no aci ds of
hu@nTme ubéthed i arcording 10 %Bng- perthe eibcedino ¢laivs db-19f wherein the

human ast | he . erin 0 .
hurmnn%]’g)u tlgs‘{x%%ep%'ﬁg '%%%‘e%Ht gg?rrﬁ ﬁ{ael Bmu n%&]%!?qg%%gfthe 116 C
humantensinbl asirionacids ef m@an:meblasmmlthemﬁcﬁﬁerml @mino acids of

Eﬂgﬂhuﬂﬁ%ﬂﬁb&ﬂléﬁm ﬁ%%%gte%ﬁﬁrm na? am no ach%u‘B afc'tm the 113

humanCremfihalstning atide of 6Bman therbltasiitl, trasnﬂ hZ)Caterrdiealcﬁmlno acids of

IS0 HE 5 i DL 0 Bt o 1

humanCeutihalsinino atide of 00man newbtastit, tharil 0@ CaleindisaleEmino acids of

AR, B0 B PTG vo o

t he nédbinsisaliamipolagide pf human segklasiot, ¢k 06 Grtetneinalganuiog acids of
Cons! S pliobkb Pt M & Yerh i RN R 2 R hetblatin, the 104

‘the 1

C-terminal amino acids of human neublastin, the 103 C-terminal amino acids of
human neublastin, the 102 C-terminal amino acids of human neublastin, the 101
C-terminal amino acids of human neublastin, the 100 C-terminal amino acids of
human neublastin, and the 99 C-terminal amino acids of human neublastin,

23. The method of claim 1, wherein the neublastin polypeptide is selected from the
group consisting of N-terminally truncated Neublastin with the 106, 104, 102 or
99 C-terminal amino acids of SEQ ID NO 10.



35 99 CGtermnal am no acids of SEQ ID NO 10. WO
2004/ 108760 PCT/ DK2004/ 000411 85 24. The net hod

w@aewanai7eg to claiml, wherein the neubl asti n PCT/DK2004/000411
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pol ypeptide is selected f®dmthe group consisting of
the 116 Cterm nal am no acids of human neubl astin,
the 113 C-ternminal am no acids of human neubl astin,
the 104 C 5 term nal am no acids .of hunan neubl astin,

anc?: hBe medhad-acspidingalr caimrlo Whereirs thegteubiastin polypeptide is selected

neubl gsihi the Zroup! RBnEBINGOESF Ghe C1 A B-dormif’ &hifot B8ds of human
N-termnal.ly truncated ublastin has the amno acid

sequefR@Itinsty 113 oterginah gming, agige ofbAGe BFUbEASHR.Nihe 104 C-
1, whes@ing) himoNccy & i Agat tbrhinal amino aci
contains the 99 am no aca{ir%gél{)b%%g%Q&fHDM%NgMgg.é t%@?ma'll'l*?én no acids
net hoff IBMaN ngublastinumher ei n t he neubl astin pol ypepti de
conprises an am no 15 acid sequence derived from

am no_acids 8-113 of SEQ ID No. 14, wherein the

vardPahbe maimdash FaAnphdl Yperpin e N-igrminedly tomeated Meubiastin has the
the aghpR R bquehlstidad iPRS 13el ected fromthe group
consisting of: an am no acid other than arginine at
position 14 in the am no acid sequence of said variant
POIDBPERS hidthod SHLIAM NAviaedifl 18 Referthibally ﬁpr%zégé@ ﬁegﬁlastin contains
position 39 in the anmino acid sequence o sald

var i ate Pamipe peidelef SR IAMNP80aci d ot her than argini ne

at position 68 of said variant polypeptide, and an

am no_acid other than asparagine at position 95 of

saiZd- Vhg methodsdIcigiagh whereimther raublastie pplypeplidersomyfrises an amino
said ] ' ' ' h :

ol ypans RS TIeRie M ERF Bolds 27 E08REGD o4, Wherein the
met ho¥Rrignt dleablestry, paltpeptiden igeliidess wimet ior umoon ot the amino  acid
posi t i : ' ' 29 . d, .

Bccor thiagtfons 2eeded fibnt fio 43 Mensisthg Sk S B acig gther than
vect ordintnegat geisdioni . in3be aminoraed reetihenteacfcsmidivaripnt polypeptide,

any o. [ | ai:m.1- . i C '
2" r i B BOPSEP SRR o Afing o Posi 3B OSSR pecience o
pr ec egfithyarignhpalgpepiider an aminkecideether thag agginiBs at position 68 of said
ma |4 i, O, V / . .

pCT) OIB0 BT Hhs 95 o A B e 4Ctiraning gt position 05 of
cl ai nsaBd, vajipelr golypeplisley ewhereini ¢heg positions of said amino acids are
repli i ' I VA ; ' . e

ot hod et BECEGIEHES witf Mo pEhptBiARdd e ofsddio Net e
particle being produced froma lentiviral vector

Cogr TI’?@ ﬂ'%th%d%f élﬁm ﬁ?{i\ﬁr?éreihTsBid Quﬂs%op ief?%iogﬂoﬁiﬁ,esg,a& 68 is

lysine.

29. The method according to any of the preceding claims, wherein the vector is a

plasmid.

30. The method according to any of the preceding claim 1-28, wherein the vector is

a virus vector.

31. The method according to any of the preceding claims, wherein the vector is a

mammalian expression vector.



packagi ng signal, a pronoter operably linked to a
pol ynucl eoti de signal encoding said signal peptide

w@p@4468760 neubl astin peptide, an origin of secPOTDK2004/000411

10

15

20

25

30

35

strand DNA synthesis and &3' lentiviral LTR 10 34.

The nmet hod according to claim 30, wherein the vector

is selected fromthe group consisting of retrovirus,

such as HV, SIV, FIV, ElIAV, AAV, adenovirus, herpes

vi rifs Thgﬁ@tmwordm ’%C'a“T’h &0.neharein the veetar | ﬁ'ga fqpllga{yn—defectlve
of thenpiredHHek.cl ai ms, wherein the pronoter is

sel ected fromthe group consisting of. ubiquitin

pronoter, CW pronoter, JeT pronoter, SV40 pronoter,

El apgehd %tlf&)cé&%r Oga ooéléinPBQ'WJe%m (sglalvé:ltd?gf%}ncle Sé'lhg lbroduced
beta-actin, PCK . accord

to cl BPmh @4entwﬁ@r\@ctprtq¢@p‘§lﬁ@m @r Igngiviggh LTR, a tRNA blndlng site, a
|nduc [

ot %&@g@g%@%ﬁ ﬁ\kﬂlr Eiéa? gﬁééﬁlgglgkn%‘toaagpo I\)Zrﬁfcregﬂde signal encoding
RU486saig pign@hrentige 1god saidlowmullastn P@Ptﬁﬁ‘yaﬁpr'ﬁlﬁ@f second strand DNA
prece " ORRE he cell is'a 25 mammli an

host gmﬂgesgsgdd@}ﬁel netrﬁglgr%f claim 37, wherein said

manmmal is selected fromthe group consisting of

r odgn It ' '
30 2o FRARK! oo (6 My H0gunRit Rk v QTR SRE I iap the group
f r om eonsising @b reionisiss tsuply ap HIV.GEIY, FNEIEIAY, P@i\ﬁ ,ademvrus, herpes
Hi B5, nal cells, foetal cells, ARPE-19,
|mmr\t"§{¥3ég%w¥6m'§€bl ast cells, C2Cl2, HelLa, HepQ®,
Retinal Pignent Epithelial (RPE) cells, striatal
celqdss 3

501d' é‘aﬁ‘\cért&g)sacc%ﬁ;ﬁiﬁy érﬁ?gf #nB \Hgée%gwﬁoa ims: \%lhér%m ’EH%epromoter is
CHO ce¢16cte@\@ozoti¢/ groamonwngm@@romumoommotesmmy. prAmoter JeT
nucl e{ar%rrﬂ:‘%érd s‘i&'ﬁ%:‘o?‘r&d%& %l&gina}‘BHC#a%ﬂg gatuff%qﬂﬁdﬂ‘r‘o%r (EF1-alpha),

encodi ng a &ignal

pol ypelck bieia- a@tﬂemfﬁ aldll\dT-ﬁol ynucl eoti de sequence does

not encode a neubl astin pro-region, said signal

peptide and said neublastin peptide 5 being as

def36né€loe i meingd oficedrdingrs td. - £&IM4 284, Tivergic| dhe aoinpter is  an

accor : [ - :
sequeﬂgg&u&?e@ﬁ%l%ﬁwggﬂ%ﬁ, £%r'la% éﬁrh g're'? gﬁ,g&tp'aﬁ@cm inducible
nucl eptointers MylieardeRé4dodi ng t he pol ypepti des of SEQ

ID NO 65, 67, or 69. 10 43. The nucleic acid

according to claim4l or 42, wherein the nucl eotide
se@uenie mdibed beemdiogtto ranyeof ther presgsting slagms,i wherein the cell is a
manmmal | An expression vector conprising

t he nh‘cﬁ%%‘ggbb C;ég defined in any of clains 41- 15

43. 45. A pharnmaceutical conposition conprising the

Ve%%?ﬁ'h@%‘n&ﬁéé %?%Iaiirﬂ Q%Héré#ﬁ Qeﬂg mammal is selected from the group

consisting of rodent, rabbit, dog, cat, pig, monkey, human being.

39. The method of claim 37, said cell being selected from the group consisting of

CHO, HEK293, COS, PC12, HiB5, RN33b, neuronal cells, foetal cells, ARPE-19,

. immortalised fibroblast cells, C2C12, Hel.a, HepG2, Retinal Pigment Epithelial
(RPE) cells, striatal cells, neurons, astrocytes, interneurons.

40. The method according to claim 39, wherein the cell is a CHO cell.



one or nore of pharmaceutically acceptabl e adjuvants,
exci pients, carriers and/or diluents. 20 46. An

WO seavse host cell transduced or transfected PT/DKRI0E/000411
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vector as defined in «clai®44. 47. The cell according

‘to claim46, wherein the cell is a mammalian cell. 25

48. The mammalian cell according to claim47, wherein

the cell is capable of secreting Neublastin or a

f urfidt Aangleicagid gamerising Barobmticleptidensramesce ANedNGsa sighal peptide
500 n I | saifNSol TEL ,

accor Giha TAPKEE EOHDENE, whRrely sal o FRETRINE Belifice does not
consi endadg hetHGin HEKPERorCEaid Furkd pepfidgcandRe@d meublastin peptide

LTOr bty SedofhY AR i 130 C2C12, Hela, Fep@

RPE ce I nes, an el[ls. 50. The manmalian '
cell according to claim48, being selected fromthe

o s e e T

cel | alc S&ELHIRGNOD 64| £H6mos 768, bwxi by asplidectisld $equentdeencoding the
gr oup 1St f S euronal cells,

neur o%%{?&%b?'gg%lr)ggl?ﬁégﬂ%g,&)g?érﬁrggl s, and foetal

cells. 5 _ 52. The mammalian cell according to claim

47, 42b| : . [ 3 ;

paciash S Quabii SedoRud B BRRE b1 BPl43, inerelt o Rugleotige sequence
vect ohagphean aptie)isestiodexpressiay in ganagiabarbogir i si ng a
retrovirally derived genone conprising a 5 retroviral

10 LTR, a tRNA binding site, a packaging signal, a

pr ddoAe expiessiab vgctbi eroaptising the npdeigrac adéfihed sre goyeaficalaims 41-
encodj@g a signal peptide and a neubl astin

pol ypepti de, wherein said nucl eoti de sequence does not
encode a neublastin pro-region and said signal

pept:l i n_peptide.bhei fi ' .

vt ouf Ry FoheaRaR bufudt) 8P BTy e b i 44 and
synt hesd ©or moce af Pharmscauticallyy acceptableR adhwantEhexcipients, carriers
packagi ll.line according to claimb53, wherein the

vect ogﬁdg(grrcﬁlﬁgbtg. is replication defective. 20 55. The
packagi ng cell line according to claimb53, wherein the

SRSy B H L8 g AR T i B o s

conprclaimd@.at | east one cell being transduced or
transfected with the vector as defined in claim44. 25
57. The manmal of claimb56, wherein the at | east one “
t r &dsthe esll ancotdirmniefadedinedd, ahéeilein the cell is a mammalian cell.

48. The mammalian cell according to claim 47, wherein the cell is capable of
secreting Neublastin or a functional equivalent thereof in amounts in excess of
500 ng/10° cells/24 hours.

49. The mammalian cell according to claim 47, being selected from the group
consisting of CHO, HEK293 COS, PC12, HiB5, RN33b, immortalised fibroblast
cells, C2C12, HeLa, HepG2, RPE cell lines, and ARPE-19 cells.

50. The mammaliancell according to claim 48, being selected from the group
consisting of CHO, HEK293, COS, and ARPE-19. o



conprises the genone of the mammal. 58. An inpl antable
cell culture device, the device conprising: 30 i. a

waeovpas7eeabl e nmenbrane permtting the diffusiper/ok2@4/000411
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gromh factor therethroug8$ and ii. at |east one

i sol ated host cell as defined in claim46. 59. The
devi ce of claim56, wherein the seni perneable menbrane
is .35 imunoisolatory. WO 2004/108760 -

PCHIDKe (uzaromelian ceacgardinghie glan &, dreing aplpetsd, from the group

vg'; er el bhsidifg S RPREIE AuforER Bdlis aRSUrbSal Hr&dUARR 18IS stem cells, and

. The device of claim56, wherein the device further
conpr fostd cellsmat ri x di sposed 5 within the
sem per neabl e nenbrane. 62. The device of cl ai m 56,
wherein the device further conprises a tether anchor. _
63.52U3 ke srammaiap sell agcaiding fusiain 45 beingiatiegaedio q support matrix.
devi ce according to any of the 10 clainms 56 to 60 as
a nmedi canent. 64. Use of the vector according to claim .
44 A pankaging el dineoepngblea ohrefdgaing ran frigctive heector particle, said
treat ; 3 [ 0 i
of ol Ry pich BhYR S 1loT A RSP lencle SRy 4SS etrovial
sel ectER, #tdNAthirding)site: R parkeDingisignabia pmqigieprarably linked to a
neur o ' udj ur, A C,Ppa| S d ;
i nj ur@@yﬂ%ﬁ]ér?gﬁér g% g\%l selﬂgﬁ%lﬁq i ?: %gﬁ glr e‘g&uﬁg?éaﬁga @ neublastrn
causap@lypeptide. wirgreinusaid aisiclsptilen gequenee dlogs a®t eppedeprneublastin

t he I i S i .
' erB R0 rind 554 Spra Bl SRRt 0584, SR as otned
ret i nepuohiceims 470, apd AT origie of secend sicansk BNAy syhesis, and a 3’
cl ai n}eZ%V{rQr The preparation of a medicanent for the

treat ment of a CNS disorder. 25 68. The use according
to claim67, wherein the CNS disorder is a -

”9%4‘?%83%@&%@@ g%fpiiﬁ@%%@c%rdﬁjlg'tgraﬁnygﬁ. Wﬁer‘éhfa.it{?e?% tor particle is

wher'éi n egenerat| sease 1S perip

neur opeplitationrdefagliveng neur opat hic pain. 30 70. A net hod

of treating a nervous system di sease, said nethod

conprising admnistering to an individual in need

t hebibe®he packegingered fiveeceerting te ke S8vehersiuihe gehompds lentivirally

vecto L ' cl.ak dd, or WD 2004/ 108760

PCT/ Dﬁ%@%ﬁ%@&dﬁ%?hgﬁ l%Ef.?tli\}z's?ﬂ'her apeutically effective

anount of a pharnmaceutical conposition as defined in

cl ai . cl aim. 70, i .

e oo O IPUA M BB o OR{ 618 chiang ransur
or transfected with the vector as defined in claim 44.

57. The mammal of claim 56, wherein the at least one transduced or transfected cell

comprises the genome of the mammal.

58. An implantable cell culture device, the device comprising:
i. a semipermeable membrane permitting the diffusion of a growth
factor therethrough; and
ii. at least one isolated host cell as defined in claim 46.

59. The device of claim 56, wherein the semipermeable membrane is

immunoisolatory.



5 subcut aneously, or intraperitoneally. 72. The met hod
of claim 70, wherein the vector or conposition is

waduniossered to an area of the body invol vedP€TIDK2004/000411
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transm ssion of pain sensaPon. 10 73. The net hod of
claim 70, wherein the vector or conposition is

-‘adm nistered intrathecally or to the spinal cord. 74.

The nethod of claim 70, wherein the vector is
adffnThe deving af slaim&ohwaensin the semirgimgakle a5 ang: ByRigroporous.
and .the ventricles. 15 75. The net hod of claim 70, :
wherein the vector is admnistered into the eye, o

i N6l Uthendevideeofdlaimei svhesaim ihet devdge ighereconapiiges a matrix disposed
sub-t.enar r&a&w%&m éﬁre maGbiRELhod of claim 70, wherein

the nervous system disease is sel ected from 20 the

group consisting of peripheral neuropathy including

neg? OR P éﬁ%lm%%' RBbreirCRE (éie(nﬂé Hrver é&hﬁﬁé aotg{her anchor.
avul'sion; " tic aux, causalg cor nea
and retinopathies. 77. A net hod of treating a nervous

Sy%&:@%ed'of 5% ctgfaéc@orgg"wﬁ dcul 5'0? 'tﬁ@deﬁée ac?ordmg to any of the

tran |ng 0 an I'n need thereo

t her aﬂ@mlﬁﬁiblfiﬁ) asfd medlcameatmaunt of the cells of

claim46. 78. The nethod of claim77, wherein

transpl antation conpri ses an autol ogous transpl ant,

an 64l Usgyehihevetioaas@irding t@claim %d ioyibagireparationsef| samedicament for

30 79 ‘gg]ﬁ 7 Y’éﬂﬁ' [ i d I
adm npgpél’g %? h’eggs}'ﬁérﬁ d1st° trﬁlens;ialnal Cgoré. azrg(e).
The method of «cl a|m77 V\hereln the cells are

R RS B8 D8Ry IR S8R 8o st rom e
PCT/ E@iaﬂﬁébmgbf péript&tal néh@paﬁftyhmlud)rﬁg oéurppatiaiz pain, spinal cord
wh in th I .
el iRy SBhaf ol Pulidh 1 TpPLeh At eliBigid ™ © e

sub-tenar capsule. 5 82. The method of claim77,

m g%g‘lﬁ '2% BIQ% SE%{@ 85 ﬁ% %%ﬁ %@ \% r%ﬁ‘ls e' rﬁecﬁ%rﬁ%rﬁqg errtﬁéntreatment of

per i p eral "neuro
i ncl ush ege disesisepatdh @s @anesl wophdsand dloend, arlq l@tlyopathles
spi nal root avul sion, tic dol oreaux, causal gia,
corneal wounds, and retinopathies. 10 83. A nethod of
t r 63t Usg obithearecton aicsyrding o diage dddor theaipdeparationdof a medicament for

conprj si.n tra tin o an individual in need
t her eBF t§%"? gﬁ?é@?SBagbice as defined in claim56.
84 The nethod of claim77, wherein transplantation
ses an autolo S tr I . a enel .
Cr BB antet: A URBodnei BT Seprunton g3 TRARIHRYGer =

Of cl murb&éigenmwedlsea@a d deV| ce is inplanted
intrathecally or to the

69. The use of claim 64, wherein the neurodegenerative disease is peripheral

neuropathy including neuropathic pain.

'70. A method of treating a nervous system disease, said method comprising
administering to an individual in need thereof:
i. a therapeutically effective amount of the vector as defined in

claim 44, or



spinal cord. 20 86. The nethod of claim 83, wherein
the device is inplanted adm nistered to the brain,
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nmet hod of claim 83, whererion the device is inplanted
adm nistered into the eye, including the vitreous,

subreti naljj spacg, tﬁ&‘\%ﬁ@lﬂ'@:&lﬁf“@ﬁe&ﬁgs Wrourd® #8.a T'bﬁarmaceutlcal
met hod of cl ai m 83 erei n the nervous system d| sease

i s sel ected fro@ﬁm@%'%@lﬂ?ﬂﬁ%@l%@'mﬁb’s of “peri pheral
neuropat hy including neuropathic pain, spinal cord
i njur spi nal root avulsion, tic dol oreaux,

caud ﬁ'ﬁ methast Ak SlRIMO B avhereln he rVéP'iOh@@ﬂm"@@ereﬂomygmuscularly,

The @%Q@n@&&ﬁy & fraberi@A¥algf the claims 72-80, for

the treatment of neuropathi c pai n conprising

adm nistering to an individual in need thereof a

t h%&ﬁ%‘hb%@df c%ﬁrﬁ §6! wn&emé Qb8 orcfdsfondS administered to an

defin In clam44, onposi tion of l's as

def i narga of thewymvomedulwﬁarmmgﬂpn erPain sengatigevi ce as

defined in 56. 35 WD 2004/ 108760 PCT/ DK2004/ 000411 92

90. A neublastin poly eptl de conprising a signal

peBi tee amihed Ak ¢leinastQ, vhgseinyibe precis, one@pegsifianhis administered

pol y tin pro-region. 91. The

pol yggg%ﬁhg%lg?gﬁb@ %ﬁég&%?au m 90, wherein the

neubl astin polypeptide is 5 fused to the signal

PeRY! fi%e nidhod f cﬁéﬂny REPWhERIRGEO N gﬂ)g %%&hiﬂis@r@&’to the brain,

whereln the sig ide 1's |inke ough its

G t erintlnding the marenmm ahe Ele vehtrides. neubl astin

pol ypepti de through a peptide bond. 10 93. The

pol ypepti de according to any of the preceding clains
90-762Thenmestaddh of hataims i7 g shersiiptihel erector ds asministesetbirgo the eye,

S gnaﬂnclﬂﬁlﬂé g wtr%kr ;ﬂ’@re@'@l g%mhﬁc? s fé?{?g Eékgséﬁé’ any

of the prece erern Si gna
peptide is as deflned in any of the clains 1-40. 95.

Th %62?;“1% @%ﬁ‘f&éﬂe Iciéi@gf rélf? i ﬁé%gg sﬁ’i@ﬁlrcﬁ%&s%h? sFlected from

si gn fromthe group o
pept i hegrewd ewtsisting m@nﬁmniteral@eumpaﬁwudwing |ngum;>athlc pain, spinal

pept i 90% lr\ﬂy& %%lﬁgl foBt a\‘?ﬂlgbﬂn g cédl&%@{; g%ﬁgglgﬁ ﬁr’ﬁgal wounds, and

human rone signal’

pol yp@pnmpﬁéhlasscor di ng to any of the precedi ng cl ai ns

90-94, wherein the signal peptide is a Neublastin

signal peptide. 25 97. The pol ypeptide according to

any' 7oA ikthopr ek déhiing @ aerveu9Gsyeem wligsage n saide methag gabmprising

pepti ﬁjgnsip?anﬂlqg 't<9§rﬁ) individual in need thereof a therapeutically effective amount
of the cells of claim 46.

78. The method of claim 77, wherein transplantation comprises an autologous

transplant, an allogeneic transplant or a xenogeneic transplant.

79. The method of claim 77, wherein said cells are administered intrathecally or to
the spinal cord.

80. The method of claim 77, wherein the cells are administered to the brain,

including the parenchyma, and the ventricles.
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81.
~including the vitreous, subretinal space, and sub-tenar capsule.

82.

83.

84.
85.
86.

» brain, including the parenchyma, and the ventriqles.

87.

88.

89.

91

The method of claim 77, whererin the cells are administered into the eye,

The method of claim 77, wherein the nervous system disease is selected from
the group consisting of peripheral neuropathy including neuropathic pain, spinal
cord injury, spinal root avulsion, tic doloreaux, causalgia, corneal wounds, and

retinopathies.

A method of treating a nervous system disease, said method comprising
transplanting to an individual in need thereof an implantable device as defined in

claim 56.

The method of claim 77, wherein transplantation comprises an autologous
transplant, an allogeneic transplant or a xenogeneic transplant.

The method of claim 83, wherein said device is implanted intrathecally or to the

spinal cord.

The method of claim 83, wherein the device is implanted administered to the

The method of claim 83, whererin the device is implanted administered into the
eye, including the vitreous, subretinal space, and sub-tenar capsule.

The method of claim 83, wherein the nervous system disease is selected from
the group consisting of peripheral neuropathy including neuropathic pain, spinal
cord injury, spinal root avulsion, tic doloreaux, causalgia, corneal wounds, and
retinopathies.

The method according to any of the claims 72-80, for the treatment of
neuropathic pain comprising administering to an individual in need thereof a
therapeutically effective amount of a vector as defined in claim 44, or a
composition of cells as defined in any of claims 46-50, or a cell device as
defined in 56.



WO 2004/108760 PCT/DK2004/000411

10

15

20

25

- 90.

o1.

92.

93.

94.

95.

96.

97.

92

A neublastin polypeptide comprisihg a signal peptide and a neublastin
polypeptide, wherein the polypeptide lacks a neublastin pro-region.

The polypeptide according to claim 90, wherein the neublastin polypeptide is
fused to the signal peptide.

The polypeptide according to claim 91, wherein the signal peptide is linked
through its C-terminal to the N-terminal of the neublastin polypeptide through a
peptide bond.

The polypeptide according to any of the preceding claims 90-92, wherein the
signal peptide is a heterologous signal peptide.

The polypeptide according to any of the preceding claims 90-93, wherein the
signal peptide is as defined in any of the claims 1-40.

The polypeptide according to claim 94, wherein the signal peptide is selected
from the group of signal peptides selected from native rat albumin signal
peptide, modified rat albumin signal peptide, and human growth hormone signal

peptide.

The polypeptide according to any of the preceding claims 90-94, wherein the
signal peptide is a Neublastin signal peptide.

The polypeptide according to any of the preceding claims 90-94, wherein the

signal peptide is an IgSP.



