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WO 2004/ 069176 PCT/ US2004/ 002763 5 PCOLYMER CONJUGATES

OF MUTATED NEUBLASTI N CROSS REFERENCE TO RELATED
WO\RBUIOEATE ONS Thi s application clainms priorityPET/U82004/002763

I nternational application PCT/US02/02319, filed

January 25, 2002, which clains priority from United

States provisional application Serial No. 10

60/ 266, 071, filed February 1, 2001 (abandoned). FIELD

OF THE I NVENTI ON The invention relates to protein

chem stry, nol ecul ar bi ol ogy, neurobi ol ogy,

neur ol ogy, and pai n managenent. 15 BACKGROUND OF THE

I NVENTI ON Neur ot rophic factors are naturally-occurring

proteins that regul ate neuronal survival during

devel opnent and regul ate plasticity and structural

tact or s LAPOLYNER GONURARER of SHOTRTOR PRGN

non-neural tissue. 20 During the |ast twenty years,
many neur ot r ophi c factors have been d| scovered These
neurotrophlc R¥SS AREFERENCE ATED |7

f ,_ _ | , )iAd
rl%%)q;glgg éodi %w?rﬁpé'io?ﬁ% f&?{%@@“&ﬁ% a%ﬁ %tf&ﬂ'?@%%bz/ozsw filed

J an IZS’thOOQ hivBich @EHiaE pHofeTaniUnited Stabsl proeisiohsl application Serial No.
robl ast grovvth factor superfamly, the

60/%&9(7& filsg e ﬂ@@pbraoﬁh(ﬁﬁnémgt he transform ng grow h
factor-(3 (TGF-13) 25 superfamly. The glial cell
| i ne-derived neurotrophic factor (CGDNF)-rel ated
ligands are a famil ylthmmE)Tm:Imvmthn the TG (3

superfamly. GDNF-rel ated li.gands  in
P ATt PaRes HuOTH £ ROl R RO ropighREY-
Eﬁﬂa tenovin). Menbers of the
ne W?@?gt e [ gan%lfam |y are distinguished by, anong
other things, their seven conserved cysteine
resi dues. These r%@%’%@%l ar and
i nternol ecul ar WO ] 002763
di sghfrb@lspHiE FRERS a@ﬁﬂuﬁéll/yaodc'uﬁﬁigt frotcif thﬁrrégtﬂﬁtﬁ nidnal survival
quaternary structure of the dinerized polypeptide

during glanelopmentivad segylate hlasticityi angl stnetyrad mtf:@ntmé t@tﬁdlulttnyrvous

B O

Durifghe: 1asBRedRy 9chrs ndrnGRREopBic f&d’t@rs@ﬁ%bée’hrdlbcmverad These
menber of the?GDNF rel at ed F gand subfam |y

and
neurdieopRIETagigrsen e classifis@inte é@@rfamﬂl%fmmh@% euhfamhes and individual
spemfe]é Bés%asgu?ensétgﬁfdr 5@@%9&&{' on cascade that is

'e]” a eas

I esponsi I'n part, for the downstream
ef fNﬁIrStr@;fm&SﬂNErrrseﬂ)af@dhbs mainds theAthroblditregbwyth factor (FGF)
activation of RET may_ represent one desirabl
supgrfargily,be BWOK}W}% sgpRer@millyy Highe HaestrEnipg factor-ﬁ (TGF-B)

BB 501 PO R B IR s

fanﬂ@&ﬂwemt; wathad §i8 TGIYB eaperfimily. GDNF-related ligands include GDNF,
persephin (PSP), neurturin (NTN) and neublastin (NBN; known as artemin or enovin).

Members of the GDNF-related ligand family are distinguished by, among other things, their

seven conserved cysteine residues. These residues form intramolecular and intermolecular
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honol ogy wi th other CGDNF |igands including the seven
cysteine notif (e.g., as described in EP02/02691, PCT
woubid4ioegt7s ons US02/ 02319 and US02/ 06388), and BeTassm4/002763
of its ability to bind to, and activate, the RET
receptor as part of a GFRa conplex. Specifically,
neublastin 1is highly selective for binding to the

disuffcRab3idpbl ad BE0P 1S toCBE Rty ahd qhdtatnafyesfetifre oflithe dlmenzed
neubl astin contains_unique sub reglons inits am

polypeptiflediggnénMenzhercofiihe familywlshshsrnibe a ﬂ*émpemglu%ﬁ Sl@w@ng through

a ml?]fgggrpéﬁ‘{eg{ l%géltblﬂgglgﬂg)?%ﬂs Stln?d ngca r ege er a Iﬁ{lloegﬂ!rangPI)

anchidted &Lrecpston @hﬁé &}'FRN@nﬁl@m nembee of/the GRYEBireawddigdnd subfamily,

a result, gmge useful as a therapeutic agent for
and the FBH @ﬁ@‘? e ders. - For exanpl e, data suggest

t h%cu]%ééﬁ i A 43 befé}i dp%@ad%rtﬂﬁ% feggor%ﬁﬁ@ Gk feast in
on cul ture Sensory n UI‘ ons rom orsal root ang
partafod tHer dowristreaye effaeth of GRNGT-idgtedhigands. Alubd)rdngﬂy act1vat1on of RET

substanti a ni.gra dopam_nergi ¢ neurons (Bal oh al .,
mayNspiesFt one desitable aspesd of 3 SEIOY. Wn*rl?h iR HhEe Qgggarﬁgept(’f pathway
to af@&ﬁo@ﬁk’t@aﬁﬂélfﬁﬂﬁ%ﬁ&ﬁ&@t e survival of neuronal

popul ations 1 nc ng sensory and dopam nergic

ne Nembiastid i dadsied mpithin grtGDEEfamdy bheauseld gbares Hilgl(l])lﬂ of

ol s oy GER e et Be SEER SRR RE b e Wcserivedim
EP02RREN, @@f &h@&%@%@%ﬁ@i%ﬁ%@%%} sn@%daﬁibedfa{s ability to

neur opat h Par ki nson' s di sease, resggctl vely.
bindrtog amf mtwateadhmﬂdi’rstacattoms it of auBFRe compleny Specifiealiyuneublastin

i g eGP s R R e AR QP TR COTOIRS b ey BrPpect

neugl?%{e Cgfvu‘ lifs ﬁrﬁ%%eir ﬁl@'rgé1¥n§ nei%raﬁﬁng YcillREqRAY as Mﬂﬁ?ed@ﬁh other

e neubl astih dosing paradigmrequired in 3
merhbers aftaiGRNEpplateddigandh &milfhus, a need exi sts for

nmodifie eubl ast t|d W t h
o1 QoY SR ragyt BT ey Revd L bdieofif AR gpnrfive role n the
penBﬁ@rﬁPJHd deAtEMtet-s fsﬁstérﬁ@ MMd, by a ré80H] thh¥Pe hihias @ftherapeutic agent
neubl astin whi ch exhibit enhanced bloavallablllty

2
for woroBgaiaeivertseds UBooeanpha 713@ suggashikedynegblaptis may have survival
o VLT TAED PSR T S0 i
ganélhz[ %hd Bﬁ) bﬁl}ﬂﬁﬁd belgtpaapidrs dﬁ@nﬁnéﬂgfcﬁﬁeuﬁiﬂs [(Balo@reraiaeuron 21:

cid and a second pol tide conprising a
1294 367 619990t BPTof TR RDRAFF DAL IaSER Y pzﬂrwé Stgvéal of neuronal

vl Lot P01 BB AT S o

degsmatejmdl crj@fmhcﬁqn off iehrangihaobeeni aﬂmc&tédl@nh ﬂ1sSE@ staAesNGor
(b) a cysteine, residue at siti,
cxamgle, #nsSr g pP RISt o Aot DRSS P TR BB gl pathy and
Paﬂgnggd O1iNGse Jks e@ﬁgel mno acid residues as follows: C
position 1 G’P ‘position 18, V at position 25, L
at Posifore ndrasusttatloapf pailastio magde usch, fposianipdn iBthe tgatment

ost on i tion 36, .k osi tion 40
of diealed Sipeacopit ao Fpndl BicnePo og By TGRSty mgdprastin s
rapidlyPdleR68 by LAY, whicimdyQFfeet B8 néublasinaiosR@Patddddin réifdired in
CTat position 81, R at position 82, P at positjion 83,
therpeuticgpplieations. 9 Thuspa a@e&;@stﬁ fos magtifiedeyblastin polypeptides with

enhanced bioavailability. Accordingly, it is an object of the present invention to identify

modified forms of neublastin which exhibit enhanced bioavailability.
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position 105, A at position 106, C at position 109 and

C at position 111; and (d) an LGG repeat, an FRFC
wonbi4os916 QPCCRP noti f, and a SATACGC notif. TReTdiSn®A/002763

includes at |least one amno acid substitution (with

respect to SEQ 1D NO 1), which provides an internal

15 pol yner conjugation site to which a polymer is

conJ ugat ed. The i N\GMVLRY BF SREINONVEON 2
Iﬂ%/mar conj ugat ed,” nutated neublastin dieter

hg,1qun§ogpfqv¢®s ppbmpfg-@gpjug@te@,nnutgteg@@@mstm dimers. Each dimer

ol HAR et BEL i SR Y BT PR R 0 animsoppd

polyeptidenontpribiry pdecom] atind-terpnibsltantitid heids Eaclapblypeptide individually
substitution prow ding a pol ymer. conjugation site to

-+ confgiisc(d) an pampasid mugwe&aﬁﬁaa@a?@oby aleast 10°%. %%n%%soro%%

oGRS L0 10, T L R

posiNBNIT 43, FECR0, B1 NMOBInd 1 NENiber{§EQedrBiny® SEQ INBNDLD; (c) amino

.(SEQ I D NQ 10)... NBN109 | D, NO 11), .NBN108 EQ I D.
acldﬁ@“? %E’G)?C gigiesitiop 1@%}05“&@&%@%’ ’f’(thE@thbzﬁg i‘z%OSltlon 28,G
at p&%‘i&@@ 3 PokiHon B & 21 posiRMLOA E(a%%@smaq BEY . &) osm%NWR at

(SEQTD NO'17), NBN102 (SEQT1D NGO 1 25 NBI\II)101 SEQ

positibn MO H@f)posﬁBNﬁGOC(aSEQ};lh@l Q@ @gpmnmnMBN@glt pSHEp 457 C at position

L 21).... bl t f the.t "
50, i Redition H. L i $3cp bR Biotbpiodt St i papsivog 93. S
positi®n 3050A ¥1Edsitidar ﬁf6eCra@ goﬁﬁbﬂ‘ PO@ﬁiddC atipssitidnut 10&&1 (d) an LGLG
i ncl ude repl acement of n| ne residue W th

repepy gil EBFCGBQttfu%Q?QQHKm%W C&Q metif iheclizer lacludes at least

oner%fnﬁo acbcfsr% I es 1 O@vit%?es{pﬁctggsygg)e ( ep g@nc% n@g% atbl mal

polﬁ&r@&ﬂ&%ﬁtﬁiﬁﬁe&ﬁwﬂm A PoHB) is copjagatbd.c exarrpl es of
such substitution are R14K, R39K, R68K, N95D, and

NOSHae(IRYAREER Rl8g DEIads wlmq%wa@tedmutaé@%ﬁublaé@m dionsy

contg@}%ggsgﬂﬁfgg%@%ag cedrngldwtﬁh(ge yﬁe %éﬁcﬁlﬁ)%#é%ptlde contains

90-10), egy |9&¥12(D&|rgb® 186, anfiao paldy oESEQAJD MO with 1itsamino acid
20, 000- 40, 000 .Da. Prefgrabl t he avera e m)I ?%@:’Jl ar

submtbcms eeh s hﬁ]@p)pﬁ%\fl a obg@er COBIHS ¢h a polymer is
conjglggt%tgr §géc)fﬁc é(a%}ﬁesscg 643% lﬁ@des%@ %J’iﬁ%nti%h%&ﬁ@@NBNl 13 (SEQID

000 to 20 ynmer can I near

NO), NBNhEGEQ FD N@ERBEN] 161@15@11915@ 7, Mslaij?Jl SBQAD BieS),
NefYERpQ RS Kmnsu el BN R NER AR D piNb waeios
(SEQDENDOS MBNT07 ‘”é? IDTROATRNINERS ST I NO-L Y SN TS, (SEQ ID
NOYI8). 5 S D ¢ @é@bh@w&%a@[wo HENBNI02 (85Q ID NO:18),

e SR GREL SRS TS OO SR PP Sy g Mo,

COMREfB@ 8y, atlcas Pat agihrawb anilth-teySime amitosdcidsuh itlgndiater is
am ng acid nunmber 95 in SEQID NQ 1, (c) and the
conjygptsd t%ﬁ@lmésP@fer@ﬁ amipgerighsplaituions \P%?i‘%d@lfﬁplﬁwénent of an

arglgl L SCHhRT ]’%%%E__Paq sﬁl?ece'{ag#l@ PRLAGLY isghé Ql‘ﬂiﬁo a4 Bfber based on

) an eac nol et IS COﬂ ug a

SEQ) iNG:1 g and nepdacement ofl apsisparagibe re‘mdne efithra B/dme residue (Naa#K) or an
aspartate residue (Naa#D). Specific examples of such substitution are R14K, R39K, R68K,
N95D, and N95K (numbering based on SEQ ID NO:1). A particularly preferred substitution
is N95K.
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enbodi nent is a honodi ner containing a pair of

nmononer s designated 3(,4)x 10 kDa PEG NBN106- N95K. 15
wohensioavieat i on i ncl udes a pharnmaceuti cal conpoBCTiIUSEN04/002763

conprising a dimer according to the invention. In

some enbodi nents, the conposition contains two or nore

different diners according to the invention. The

| NPRIFErBE, fhedbileintinslmbRalapeeight 6f e poBmid¥on a dimer is

expressi on vector that encodes a pol ypeptide for

for

20,009rd0:098 i iFspfcrabls the avcrage natlequi Waigliof e pofyer is 2,000-

' L] b NGl AHhe ) n
100,060/ B2, 11BF% efeSoets S %S o0 B s Hhosk Brckerp iRt 15600 1p 20,000
Da. e lpbgya@a‘ricg@bﬂ ﬁﬂéaﬁpﬁbf‘ﬂnch@hiqmeﬂembay, lmtmmtﬂyhmefl‘lba poﬂ]ymlll{}dﬂll | e glycol

.includes adm nistering tQo the mammml a rapeutica
moigiyfeet 3 DEYeHIsRE Lok RECHRRIFY: OF S?%emf%ﬂa@meﬁ nat lpgst one

j , the therapeutically effective anount

pob@@ﬂ?&@ﬁ?@??ﬂ?ﬁ%ﬁg to 1000 g/ kg, from1l y.g/kg tol00

j , & sagne embédiments of fHegnvaBOngthk golyAtmrcnnjsigatad doner c@Btains a first

of the dinmer can.be various roufes, e.g.,. . . .
polyPtkE S ePoAd FOLEBN S SRS FER ZOLRGHLIS infvidyglhy comprises
100 BT 11PH8in8 GERIS dF REQUD KbeL, (BV&ch beRpefithiR dhiflised £ asparagine-to-

~adm ni stered three tines per week. he invention also
lysinsrsubititetorsatrantihe deid humber Yaini STQ A NRET(c) end grestimencamprises 3

. ..The, met hod incl.udes adnd ni.s in o}
or 4 BT Bpted el MG bR G RET.sAT REG R ebfls h6ut 10,000 Da
and ERARE® sodétfl ifehnpithfdes a® hmidtetethin@n bt &lysthé 95.04 preferred
apparent fromthe following 30 detail ed description

embagignegt i apmoringy cutrinins 978 obomosrrodssiated 3 (4Rl D2 PEG
NB CRHHEI ON OF THE DRAWNGS FIG 1 is a scatter plot
ummarizi ng data froma KIRA ELI SA anal ysis of
3, (Mhy XxhtiofPiGildas @ ghMBNEOGichP&ifaposiivpabegrising a dimer according
wild-type. NBN1 13. FIG 2 is a scatter plot i
to themyamiipn Hysog @npodiments K RROEPQSIOLGORFAJAS vour more dijkerent

dim%ﬁ;%%@é‘l}iﬂégﬁfh@m‘ﬁbww and 4X1 OK PEGyl at ed

conpared to wild-type NBNL 13. FIG 3 is
a Hhekerentiomimcpldes a nhélaistacal, igg ardldA exprestien geqtenthatsaicodes a

of fully. established tacti | 1 odyni.a by 10Q. g/ .of

polyepiidé ot ORI oBR PR S RANFSRoLHS e isH Aap Rcludes a

hostREPHaAt B MBMER ehd¥arRtcid Aci@- . "3(, 4)x 10 kDa PEG ,
NBN106- N95K") in rats with spinal nerve ligation. 10

FI Ghe4nvegtion bicbides a netleodpfon treatingustrapathigpaie &t a mammal. The

compl et.e reversal of .fully established.. therml .
et Bp gl i na B et e bRany BB amapnt ofthe dimer
of tHBAQRoNO Bisdifle EabsdiMichi, ths Bidd@deutiedIMe:ffecGad arBdunt is from 0.1

DETAI LED DESCRI PTION OF THE | NVENTI ON 15 Unl ess

ne/kgthd OO pe/kes owdl paky teldParedim or fromal pelibitedd: igtkanf\dainistration

of tl}aelccii%g{) 1%3]'( l%eh]%?w%%%%{uﬁ%g!, 1r5t1§afmeur.s<31tll%r, tsze cu?al’ﬁ%ggsr o' ttravenous. In

some methods according to the invention, the dimer is administered three times per week.
The invention also provides a method of activating the RET receptor in a mammal. The
method includes administering to the mammal an effective amount of the dimer.

Other features and advantages of the invention will be apparent from the following

detailed description and claims.
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Unl ess otherw se defined, all technical and scientific

terns used herein have the sane neaning as commonly
wonoewwse1oed by one of ordinary skill in the arPCras2004/002763

whi ch this invention belongs. Although nethods and

materials simlar or equivalent to those described

herein can 20 be used in the practice or testing of

the invention, gritEbEscraetiondr eEIDRAMERGS] S ar e

descri bed bel ow. Al public t|

t
applltic his bifstterpipleriynarking Gtk Pmraeﬁﬁiéﬁéé& walysisohddHX10K
pEcgﬁétsa NBENﬁ)@ N@ﬁgp%rﬁ%ﬁg‘% Rywii ftyeﬂ'eq{l‘ﬁﬁfl]lﬁ their

rety. I'nt con I""ct pr esent
sp&IGr 2 axaat saatter plocduntharizingedadta fomonKTR AiBLIS Acmélysis.of B 10K

Petnpd NS pmaid s g o R oo vile-type

NBX$1 3 $8d. in%raﬁbﬂaken Whd Slot mra@traﬁllg%asadrﬁblae r¥Red bplﬁlhy established
means a naturally-occurring neublastin polypepti

tactdea]ivelynm. byAl Onig/Bg bf penixtered izt DK R yipted INBN1 Qoal 9ﬁé and 4x10K

er R a8 (0 508 RS R PRASEE) g i i
nerv%ﬁﬁaulnp NO 2, 3, or 4). A consensus neublastin

ypeptide sequence is provided as SEQID NO 1. 30
As Hiced ihebwiken hhﬂplbaﬂbldtratmgnmmmplpmlrymml o &illy established

thergpEErnerubend BY oieRenbncAR LbaRRRECYIatrei Ry DAk inrats with

S H&p@g@gﬁ & nd W ld-type neublastin polypeptide,
cont al né | east one am no acid substitution,

i nsertion or fusion, with respect to the 5 WO
2004/ 069176 POIIUS.ZOOA_002763o mmld‘& oe»negplastin

polypeptlde Y (e.qg.,
Iﬁﬁ%rdtm@ﬂe@tatéd“ﬁg}? RAseRRAab a%i%ﬁﬁl'aﬁﬁ{ aroMeid position number
PCT/ US02/ 02319 (WO 02/ 060929) . ) used herein,

will 'rﬁftirr érﬁliamu@bblgln@ﬂl%@ﬁpdlghﬁﬁrmslﬂ@é nmeans a

g;?tm tﬁe%gbﬁ%%gls?cﬁ ég%%caqar}%:s&ie tlﬁc El?tuggejds hegem hcafve the same
meeﬁhﬁ@ 48 cBtini eIy andstoobby 6y siatinary s(kﬁll ﬁl he late IWthhSthls invention
used herein, "nodified neubl astin pol ypeptide,’
belangpohitbeush methpAsandsaleralasinifar of eyl6pido sk dessibed hercin can
0 |y
v B A Bt BP0 HIERA
desdribet betoms palt phubkicapiend, Ipd‘&nbaqmlhbatms patents)ghd gﬂmetdfﬂences

expression of a 10 pol ynu cleotlde nmo) ecul e _enco
merxtwaeiﬁgpwt 47 HSOMPTRFLDY Fkeropeetai thidr eHIRRY. eLFé‘%%IOfn conflict, the
pre%ﬁ{ s\?g&ﬁcaﬁcﬁﬁ Eﬁdlﬁdin%ﬂﬁgﬁﬁ&ast enﬂ Elﬁm%? quee[HEl‘?clo?f e Iﬁitbltlé’ls methods,
t wo pO ype nol ecul es or bet vveen
and ruahples amdildgrativhenlyandasi intended to bolimitofg. t he t vvo

conpare seque ' he sanme bas
o N SRR e AT o P el Y F pAgRATy Securing
neu@@&iﬁ dfxﬂ?pép‘ﬁd@ a&dhete. t D &vitaoep OIS %@E@%pﬁ(fe ASEYPhIRGher defined
enine, or a position in each of
by tb@sgkpé@oﬁ he sevldassio fasicsamply, urnaps moaye, of Fasmeulastin (see, e.g., SEQ
t I t
D 4028 4 B b G R BN fhnl B mediiid o
jNoﬁunctlon of the nunmber of matching p03|t|ons shar ed

by the two sequences divided by the nunber of .
poss WssA Gerein, "mutated neublastin polypeptide,” means a polypeptide that contains at

least a specified minimum level of sequence identity with respect to a wild-type neublastin

polypeptide, contains at least one amino acid substitution, insertion or fusion, with respect to the
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conpared x 100. For instance, if 6 of 10 positions in
two sequences are matched, then the two sequences
woave/e9% i dentity. By way of exanple, the DNAPCT/US2004/002763

sequences CTGACT and 20 CAGGIT share 50% honol ogy (3

of the 6 total positions are matched). Cenerally, a

conmparison is nade when two sequences are aligned to
wilddiypEndiXdstitl Bolppepeide, gmd dﬁplhlys naiblegﬁmrmtmy dogbes dlasmlfoedeld

usi ng, for iInstance Need| eman et a

Tntegnationsi aplisption Mg PQH@SQ%(QZMS(W@ 02/0&%?%?% nt ed

CONVENL h I . .
NI Tl ST AR A L i i i
resi@vidi iah, mwvhed naliblgstizcholgleptide, indeci fesidhic ffovided asida dham suitable for

am no acid _residues, where simlar residues are
COHE‘SWQfé’tHQM“%bSt itutions for, or "allowed point

mut f 1 EREELIRBRHN S0 35BN e, Bfdeshs £IFHEBRA haBdntains at

a|f%ﬁ§%9 g%é%@% sequence. ﬁ&bth?s reegadrSJ&WM6 arend
lawtmmnmndmdmbhaxsubstltut|on of aresidue in a

referen segyence,is a stitution a_residue
S 160 B, (IO gearie Y TBrL SOy TigEe of By g gt more
pol;?éf;ﬁ&’e%@fﬁ%qgﬁ‘ their rBEREBNCKpEIAS babkBon& tHrough Rahetid@XpRssion of a
m | ar size, shape, electrlc char ge, ﬁen1ca
polspruobehde molecaie enmﬂln@lth@ge pn@éemmmthq gamecfeﬂ@mﬁ"@wm ent

ba :
R BERE oS e B b Gon S i SRERY RS Bpepices
mol%é@@g G HeBl @mahoaus RELARAGE Wiena pbksitidn tiy péth oF el ienrcempared

that one or nore conservative subst itutions or all owed
seqlmpm is m%m@dﬁséthﬁ [Fame bﬂS@sQiE @minorgrad mMeBpRIEh f‘ﬁ’g‘&“ (for mStance ifa

o TR A28, S0 B BB B ARG 5P R o

twol$pep ks it bedupiedrittyad 1ysinel, dienige feelsacduemodﬁcules are homologous at
conservative substitutjons shared by

thatqegiieRc d§e dPUFeRieReIgertiE PRINESL M6r seaa@cw ﬁﬁsﬁleﬁt}ﬂslaqfébe number

of atdifif) %ggﬁﬁoﬂs%ﬁ&%ﬁﬁb laé {wcgs gﬁergcgs dRAR Qﬁénﬁrﬁbérvéﬁposmons
sequenctes are matc an p03| i ons contain

conparsier 1. Foeinstunbs if ¢ of 1 ©posjtidnsémtwheequences erpueatched, then the two

have 80% jtive honol og 5 Mut a Neubl ast
SeapRR G e P Y S L BRI PO FTPEBR GeLOAF T and
CABLET SURNSd9R moﬁl%lcfggm RE e tofid Bbsitiaed dr¥ laychadf GeianRly, a
enhanced bi oavai | lity as conpared to the wild-type
con:paauWastrmadeprdleyxptwptssqiwnc@care alégngdypo glvetnh@ﬂmutnalmmology Such

neub] a ns of, thi.s i.nvention,a ene
oighFgRL R terpan e i TR SR SRR RS, Vot Biol
48: aaB 145@Kmoﬁiﬁﬁlpldnﬁbmaémeﬁth%ywn@m& m@y’@in@%tld:}ﬂas the Allgn
mnll retain at | east one of the foll ow

progr@m &?I%ést@u {inay). {*PinzilpT sqaperacs precbassrwiieh.gyhanadighedy ﬁbare identical
andmi)lg 14 %ﬁﬂ) 9d. r?éf&nis,t \I;}ﬁlére dﬂd?%@sgdh%g aRUh & ative sgbsututlons for, or
onj ugati on sSi 'S’ creat ed: seven conser
"a,ll@wsd poinemuesiodslost, edrrgapsidinmaindGcidh3siddss, in @0 ahgﬂed 1eference
109, and 111 when nunmbered i.n acqogdance W th SEQ
sequgneeinghis rezard.i 3 "capdeRE e FUpsHENiony g5 Hsidug bilereg e geavence is
GHdi
subgtgrghﬁ fgg %@m&e 1Rt 1?]@123%5?3%2 o% ﬁmc%{'o@'éﬁl‘yrégxgil‘l%1‘I tg Eh%&rrégj ing
refqmelmetresmdue's tg., Elaathapmsmmla@ siz@Ghape, atectnc charge, chemical propert1es,

including the ability to form covalent or hydrogen bonds, or the like. Thus, a “conservative
substitution mutated” sequence is one that differs from a reference sequence or a wild-type
sequence in that one or more conservative substitutions or allowed point mutations are

present. The “percentage positive” between two sequences is a function of the number of

6
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position 40, R at position 41, F at position 42, C at
position 43, G at position 45, C at position 47, C at
woasi4toemite 80, C at position 81, R at position 821/URB2@4/002763

20 position 83, F at position 91, D at position 93, S

at position 105, A at position 106, C at position 109

and C at position 111, each when nunbered in
pomﬁﬁ@hdt&f@ﬁ&nﬂhfafbhﬁ@@eé@l&i@r todservatiive );ulﬁnnitﬁnﬁslﬁe&aehﬁ the two

an FRFC notif, CCRP nptif, and_a SATACGC no
sequzacqsfﬁh\gé@ﬁebsé% ReEposttians comasrer . 0Br B 13@@% lf6 ot 10

J e
posiEHNS LA BRUBEA AL 2o RO AR SR Bt BRI
substiattions,ahen the twasequeacdsmave 80%ipositivahbmolaeyi ds of a

mat ur e neubl astin pol ypeptide but is nutated to
possess an internal polyner attachnent. Preferably,

Mu @é’dNEMﬂ @ﬁogyg}?ﬁ@g neubl astin pol ypeptide, when

I mer | ze act es a RET pol ypeptide. In sone
enfihdinmeated neutdasto polypeptdes o ths inverition pcﬂaylpwptotwmc activity and

in uce i nerization of t E
have oav&ﬂ@blfty .CPQPQ’EFQ%? F%; ffé) E%f Q%E@ﬁ;t&]eg li&)eptlde For
exarﬁﬁl'ef ﬁh@ wtaed Asubiuh el o PRI AP RAact eatONR RAT g&ié A;di%omt in assays in
t art. 7 WO 2004/ 069176 PCT/ US2004/ 00276

whiclcthg Ve eiyen oesblastinagireaiesadtid] mbugsnerpdutbe auitated neublastin polypeptide

will 6%8¥ﬁpgg“:tta:s des {51%%%%@% gSE§ gtul'qs bﬁ%}zll adql%oqallg comprise at least one

modiéHdioASIuch tHO biy ﬂﬁ&halqﬁﬁylﬁmﬁigagoﬁ gite ik Beeatedyent i on
are presented in Table 1A A neublastin consensus

sedilencécyeasArEnsdsysping residusyi pesitionslgntity 47l e, Hifgand 111
rat) is %& 11&1‘%&1]3(1 hpac-gé’lggﬁce]\%th §E6§B|I€O%A4 Wld-type

mat ur e ol ypept
CJ&?;;SRWR%E&H%W&MG.%RSDELVRF human

AGT RSSRARTTDA VPVSA SDEL | use ..
AGTRSSRARA: F@ﬁﬁs& wsmgﬂ;gem 1255 Lot nosition 23, 1
111 datI o's1t1|on|29I Llat osjmdni'(b 'GMpla}leB'l E at position 36, F at
ag---srar---argcrlrsglvpv-al gl'gh-sdel -rf consensus ~ 41

RFCSGSCRRARSPH IS Risition@dl, RRPPGIRMASTR  tnestdion 43, G at position

R CSCSCH PRSPV P Eh CCABAPREPRCA| BRI By K at postion 82, P a

rfcsgsc 6§E1§n Bglllsg\%ﬁisitmgnl D-PpeSitidn 931F83at§f68ﬁ1%ﬁ510§ 8}t position
CRPTRY VSFI\/DV TVDRLSATA G human (SEQ ID NG 2)

CRPTRYEAVSHVBL S TETASHnE AT Agosition i Lisesch séqnnwnh@e@)n

CRPTRYEAVSENDVI J. C4‘GCLG rat (SEQ I D NO 4)
~~~~~ 11 £5F affo’ ~~~%ﬁ> f1111
(iii)  an LGLG repeat, an FRFC motif, a QPCCRP motif, and a SATACGC motif.

In some embodiments, the invention provides a truncated mutated neublastin
polypeptide, wherein the amino terminus of the truncated neublastin polypeptide lacks one or
more amino-terminal amino acids of a mature neublastin polypeptide but is mutated to
possess an internal polymer attachment. Preferably, the truncated mutated neublastin
polypeptide, when dimerized, activates a RET polypeptide. In some embodiments the
mutated neublastin polypeptide induces dimerization of the RET polypeptide. Such induction
may require additional polypeptides or co-factérs, as would be apparent to one of skill in the

art,
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crptryeavsf mdvnst wtvd-| satacgcl g consensus (SEQ ID

NO1) * * = Asn95 In sone enbodi nents, at |east one
wohoda4vesidas gi ni ne (Arg or R) or asparagi ne (Asnpor/us)004/002763

resi dues shown in bold in Table 1A is substituted with

a different amno acid residue. In a preferred

enbodi nent, the nutated neubl astin pol ypeptide has a

|y 2inkigo thM%e?Ien@s dfamhfhdend thawdaéiblastiaholy@eptidis are disclosed in
asparagi ne_at am no_acid p05|t| on 95, indicated by an

PCTastbépath@Oﬂmelé Hxamplescpiivg1d-evpe rmenblagten pelyngtidrosrording to
the 1§8?n%6>ﬂ eg)/fes Ii]eefl glqsllflggt efslé{?a'lagﬂn L& ééhglﬁa%ﬁ\héngﬁ c%iﬂ?e‘iilsus with

S ACH rrula

resp6AQ NS Bihi@ trh QRS and 2dd) 1@ sdHorthiMOTSlladBnsus Sequence
Consensus sequence (SEQ I D NO 1) AI a €] y Xaal Xaa2

Ag Leu Argra%%l&i rwﬂ@uyﬁ@in Rie N6 de@u Gy
Leu GIV H s Xaa8 Ser _ Asp au Leu )(aagﬁ(zlrgé wae Arg Phe

1 QWP F SEPM33310 Hi s Asp
e@G"é%gtSRE% D,&F‘éc Gﬁ I Fa :zuﬁ?a Leu Arg

Xa FFR%W@?A' ql Ser'dn Pro Cys

Iﬂ/ %gﬁséﬂgashkt ASp
Asn Ser Thr Trp T r a Asp Xaal3 Leu Ser Ala

Thr Al a Cys GIyC,ys LeuGIyV\,hereln Xaal is Ay or
41 ThRrXSEERRERBHYLOASASIAGKERFHPGERPYBRBC Omuter 8 WO
20®E¢WBR@SQ@W1@$EDMG©O@SM’BSRB@QEC| JoPp® or Arg Xaa7
?G 351’6’#351?11’@91’9‘@&2’5“ is Gy or Ser
Xad$| SHLY; HdHHS\elrl U(fbllél I 6l IAMgllIdd lH's Xaa4 is Ala or
Thir t SEHG TS VAR YRS H B RIATPPET NP, SPRFS®E510 is Pro

or A n The invention includes a pol yner-conjugated

g1 MUIRLB ASHRIRREHRTPOIEROREIEE CONDI ighiY @Boaid RE:2)
acicelpeaesaf viEairR T hoicRXanpl e, atmoheastseg0fh no:3)
i deabtr@avimarsheTacidaTaded@ell3 of SEQ | DskO 1l No:4)
(allgo] sHawn| filn | TRkl ¢] 1)I.1 || hl [dhe enbodi ment, one or
norepufyephefrdivgs pinted- l@ptpesiloi on 14, q@eeﬁﬂtauen(@@ ID NO:1)
position 68, of the asparagi ne at positi‘on ?§5°%s
rpnlnrpd hv an.amno acid other than arnnnnna o

asparagl ne. In one enbodinment, the wi| d-type am no
acile sprge smbadimenisedt [6ast AnG gisthp argining (Axer Ty or paRaragine (Asn or N)
resué%é? 3%%\%? tgh1E %?ngg§2ﬁ (}g syl Rn ARt @f‘tgg (P%l@n?ﬁhirﬂpﬁmd res1d¥e Ina

I'de can en to 10 Itate coupling o

prefarrgbémb@diment, the, matated ngablkstinepodypgbidohaspolyyire (Lysatr Khresidue
substituted am no acjd. vanta us Sit

subsfﬂ%rp if%é]tl‘? waee@etaﬁ BaInoAcdpsitaT; g@é%aéqcﬁ%aqf Btiskdn Table 1A,

and hﬂr N9@K9%f§9ﬁé%51' AR NSHE fbalitufien $&01t9 8§ improved
osen based on I nspection of the crystal structure

solubility. This facilitates formulation at high concentrations.

Table 1B. NBN113 Consensus Sequence

Congengus seguence: (SEQ ID NO:1)

Ala Gly Xaal Xaa2 Xaa3 Ser Arg Ala Arg Xaa4 Xaa5 Xaa6é Ala Arg Gly Cys

Arg Leu Arg Ser Gln Leu Val Pro Val Xaa7 Ala Leu Gly Leu Gly His Xaa8 Ser
Asp Glu Leu Xaa9 Arg Phe Arg Phe Cys Ser Gly Ser Cys Arg Arg Ala Arg

Ser Xaal0 His Asp Leu Ser Leu Ala Ser Leu Leu Gly Ala Gly Ala Leu Arg
Xaall Pro Pro Gly Ser Arg Pro Xaal2 Ser Gln Pro Cys Cys Arg Pro Thr Arg
Tyr Glu Ala Val Ser Phe Met Asp Val Asn Ser Thr Trp Arg Thr Val Asp

Xaal3d Leu Ser Ala Thr Ala Cys Gly Cys Leu Gly

wherein:

Xaa, is Gly or Thr Xaas is Gly or Asp Xaai; 18 Pro or Ser

8
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of the related neurotrophic factor, such as GDNF

whose crystal structure is described in Eigenbrot et
walo04/08k1t76 St ruct. Biol. 4:435-38, 1997. Sitespraras2man02763

be chosen based on the 15 crystal structure of

neubl astin, whose crystallization and structure

determ nation is described below Also, sites can be

Xaaghieserno kasarh on St [ ¥t ulalabuectseonal | nfXernpis ¥al or Ile

Xaapriavched:f ssr per sepd;nLaetbl astser chi NBaa,;prs0hey RS, His

XaaJ N@S@1£ W NMeEAS ar e| geschis bed on Baloh et al ., J. Biol.

2RI 2 057 8rL2- 20, [ ZAH]D1s Arcesembary Ti[sting of

sotvent accessi bl e or surface exposed eubtastin
am no acids identified through this nethodology is set

for ! [ [ Of :
et bl i o TN SRR LASB Al
compxismgtaadmiho adié ssquehecthatax pos exhmpléyent 1dastst0% adeutiral to amino acids
ef r.f ce expos esj dues ermned b
-1 S G ot GRS st B Erele Tl Ih o SoBa Rt ong B o of the

argia%‘lgté: Et?d%ﬁloﬁ ﬁngos%l&i’% g@ﬁﬁ@n 68 Fihe Apdradfilctk PhHiON5 is replaced

_ a residue was on the surface of "the structure.
by dfitinging teid other ¢hanegg ginivien asangginee dntone ambediweant,d¢he wild-type amino
F and neublastin in Baloh et a

t.of
amcﬁéﬁ?%ﬁ%g%d%fh PYIE F499€1089098 t o det er ni ne t he proper

r esyéleBstititcd o5 1RS il fhe niligted BEMIStIAD 1Y pRtidE cafWelWhBsen to
respectlvel% refer to the surface exposed residues
yp

facilitateesawpHog oby Pelyaet. o fyp prizalkyenqglyoeleoobymerhat the prbstituted amino
ac31<f1 dﬁgva% atlglagusds};]tgﬁéf rfngﬁl%‘ﬁa;gtbq%yarg HI%SQ ?lhﬁtl\%'ﬁﬁ ac%ess]—lng erago?ns 1& the

neuBWstth d€.080dh/ GtePCerd MSZQ)@éH @&2&' 68 1ns"p'ax’ﬂi(m of the e‘idyﬁal structure
nnn 21 i +-+ 41Arg+++ 61 Leu--- .-

of theyrelapedapgpreipaphpofagter, suehayGDPHR W.hose c%/fggl q_@lgtugélls qugcnbed in
Elg@@% etal. ]ngtsﬁﬁﬁct'*ﬁl_o_l 43 3? %1@97 2§1té§241ﬁ9r %an#%ﬁzh%e?l&raged_'_on the

crys{alJstrdéltuﬁecrfmeublﬁéltlmhx&low—dryﬁéllfimonlmd stiddtueeideternfingfon is described
nnn ++ 1

belogg,, A%s% é{gs gélﬁ 1_9?] Lﬁlli?ps%ﬁgsgg o s%ctggl ctloggl(;@to%pathn_,g_roglged for
persE}éﬁmfﬁEﬁbl%&%lﬁmenc Br(ﬁ\élﬁs NMksé Zhlﬁ{e‘?as are descﬁgecgﬁ%aloh e, 1. Biol.

Au +++ Thr +++ Al'a nnn Leu ---
Ches8 2,&6@4-1—2—20621)0& g%mexsm@yhls‘ang—eﬁ-sol@t Ncassa-blle or s\gfase gxposed

neugggnbg;gmo ac;-d}: 6de4 geﬁ %t%lsggﬁﬁg_&o}_o @bls '&Ftafo%h in 5;6blg,|20
N -Fab®D2 pRIvidet 4 LiLLOF febiMucs and nuAbetsan Mim3d GeibizstindhatArexpected
+-+ 71 Pro n ++ 91 Phe --- 111Cys--- 12 Gy + n n 32

to bpjsgrface-exposd. She firstcolupugefers-torsupacq/pxposedresitipes dejermined by

exam%ﬂ%ﬁ@ s?ruct%li’)’%_@’ tHe ra-{ t}ﬂ%l’ g&g ;:-:'-_ d?héﬁ a{g[lri'é-'"'- al?cfl3 B’L&‘BB code 1AGQ)

and%ﬁ&lgﬁrhtg Pfcitat a r'e:srdué. Srabby the surfhcS6f A8 Btrictired T issgructure was
75 Pro n -- 95 Asn_+++ ..

then compared to a sequence alignment of GDNF and neublastin in Baloh ef al., Neuron

21:1291-1302, 1998 to determine the proper residues in neublastin. The second and third

columns, respectively, refer to the surface exposed residues determined by examining the

structure of the human neublastin dimer formed by chains A and B. The numbering scheme

in Table 2 is that shown in Table 1.
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16 Cys --- 36 Qu +++ 56 Leu +++ 76 Val - ++ 96 Ser

+++ 17 Arg +++ 37 Leu +++ 57 Ser --- 77 Ser --- 97
wWOoR004#064176 18 Leu +++ 38 Val --- 58 Leu --- 78 &CW/US2004/002763

98 Trp +++ 19 Arg +- - 39 Arg +++ 59 Ala + - - 79 Pro

--- 99 Arg +++ 20 Ser +++ 40 Phe --- 60 Ser + - + 80

Cys --- 100 Thr +++ n indicates that the residues are

not present 1 n the struct {bgs of GDNF or neubl astin.
This is either because o %%struct design, flexible

TAR SLPTS 2PhTe US4 At WeHbT asgifg, Te at TR el o CONF o7 var -+

resi dues -71). 5 1ndicates the residues are buried

2Glgmprthot Shltatsur f #&edr- ar e @yt Eihe r &Eires 102 Asp +++

3 Gy ol ved23 vl -di sul f axdgsbonds. éAssighits pr@Beion-i s a 103 Arg+++
. cysteine ot, ,.a gr jorit f, the residu are

4P d the sa!?( 8de’ 10 iféleﬁg?cat eséAtAhq%Jth hi s%?lergri Se j g 104Leu---

5CGlgrfmce @XPdsed in #3EyEDNF st&S5Edttire or 8 Arahe 105 Ser - - -

6 Seﬁ%ulhidaSt b@Arg?IISI-rF_UCt Ul_ifes_eg fli hougdélptlzher# OOP setmt@hnilzng 106 Ala - - -
resi dues _66- is vi eino one o

7Arﬁr5‘|?d‘rrer52?8}aé“s'0rmbl ?/;‘Jfﬁséi('l bl e)& L%?ﬂ S | oogggﬁ%%?’\l 107 Thr +++

8 Algommai ns 2&Lek-resi dudd Amsert i roSmagibi-ast i 88 Alagtat i ve 1§8Ala +++

o PG | NS9BR +ebodi fERL S+t t he @eupl-astin spebypept i dgog cys- - -
retains the seven conserved Cys 15 residues that ar

e
10 At eP? ST of t RRMEDNF sub®dM 1y and “8P°tHE 10 Gly - -
11 ATdribet a3saper+f am byArg +Fhe seqgence- of to@hdruran 111 Cys---
- | engt j; prgpro pol ypephigde, (SEQ | IEE@ i's
lzcé}ﬁ%{l/\?w ing%'ggl e 3. Tagr%e!é malturgbfcfji}?rrgr of nggu astin H2 Lo+
13 Aot iihept PHAE Wer e i &I T ed. PRESE™ f or T8 At ude: 113Gy n-
14 AWD-2004/ 863476 - PCT/ 632904/ 002783 h 3+ t he 944@1 AA
o] ypept i desi gna herein NBN140, i C
15 oﬂgé*gssegg?f?eﬁg%m nogﬁelglIs id sequ‘/gsﬁ%oen desi gn9§?é‘ab+§s SEQ
16 Qv -NO: 6; 36 Bluy-+the 1i6LepaAtpol ypdplal de desid§ferad herein
17 NBN1167 rihisgh possesses theyagino acid taeguence

esi gnat s SEQ I  7; and, 5 (ijji) t 113 AA
B LgbYpept sgggldé'si gna?gergleghé"r ei n%gsGlﬁil%“ﬁlls, &HWCT]H
19 Appssesses9 tiger++am n sleitd- sequdie- -desi gridthegi-as SEQ
20 shRNO 2. 4FaR) e 3 il kugtrates thagelati onghig et ween

the discl osed prepro neublastin Innl yppptidp sequences

of the invention. Line 1 provides the polypeptide of
n Sieakds thiPte residubieard nbf fredcie the Stridlinép 8PGDMNF &f nebblastin. This is

bithMPebaust bNEomtrREt LG Stdxite p%msew h&l8tsQh nSERadi rdfltive to
dhds8_#)provi des the pol ypeptide of SEQ I'D
e

seven conserved cysteine residues are

de.i.n ed S ol.s, ("x*" " and "1").to . .

- H@ag ahtée N1 F%%HEHBF% ngt op.the rfaﬁe orag g %we&w%%a nvolved
n ?%HQPO d A Erﬂ%’é‘dﬁ?é}’gfm Oty f SER2F PIRLOTINY P’B@‘S?Sld“es are
PBiheedrfage-t he

+ indicates that this residue is surface exposed in the GDNF structure or in the neublastin
structure, although the loop containing residues 66-75 is visible in only one of the GDNF
monomers (presumably flexible). This loop also contains a 4 residue insert in neublastin
relative to GDNF.

Insome embodiments, the neublastin polypeptide retains the seven conserved Cys
residues that are characteristic of the GDNF subfamily and of the TGF-beta super family.
The sequence of the human full-length prepro NBN polypeptide (SEQ ID NO:5) is
shown in Table 3. Three mature forms of neublastin polypeptides were identified. These
forms include:
10
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mat ure di nerized neublastin |igand. The caret mark

("~") indicates the asparagi ne residue at amno acid
weQasi4toeoIT6 95 that is substituted with a |ysi nePCIUS2004/002763

NBN106- N95K. 15 11 WD 2004/ 069176 PCT/ US2004/ 002763

Tabl e 3. NBN pol ypepti de sequences 10 20 3.0 40 50 .
Pr dbr Be-140.AA polypeptide.designpied hyreigrasdieisigll whichpossesses the amino

NBN14Q:q sequence designated as SEQ ID NO:6;

------------------------------------------------- 60
70 @9 101 ﬂ%%A Bc{{ﬁ;iegﬁde désigdafdiMekdibs ABNIY3 O chMossesses the
- - - - - amino-acid sequence-designated as SEQIDNO:2 - - - - - - - - - . 3
NBN116

- - -Fable 3 illustrates therelationship between the disclosed prepro-neublastin

NBN113 .
polypeptide sequences of the invention.. Line 1 provides the polypeptide of SEQ §P NO:5,

i : idd of SEQ ID NO:6, fine 3:provifids th tlde of SEQ ID
hneg&gl%\%}?s %%O @%’“ S BRIB S Otk 1 95° INBSNligorggep eof SEQ
NONBMtTfhe-4 provides the polypeptide FBEQ M INQ:2NBRT 5¢8n conserved cysteine

wiﬂ‘é ;,6# vzwsﬂé #, #B+ WiBN HRd TRerhBNAR (1) distlfide Briagas@gﬂﬂég in the
e e e i i e o . PrepPro
mattitd disterized neublastin Hegr@EJhemano neiyk (‘K™ hindicetes the/asparagine residue at
enmbodi nent s,,.the.sequen of, the. aho i LE4-ed
s A ROE R 95 31 A Lt BRI R AREo " e
am no-term nal am no acid sequence. Exanples of these
i ncl ude:

11



5 (iv) the 112 pol ypepti de sequence designated herein
as 1"TBN112, which possesses the 112 carboxy term nal
wamawesids ds of a neubl astin pol ypeptide, e.g. PCamS2m4/002763

acids 29-140 of SEQID NO6 (SEQ ID NGO 8) or am no
acids 2-113 of SEQID NOs:+1, 3 or 4. 12 VWD

2004/ 069176 PCT/ fmg%m%@@geghdg b&ubhcdsAA
| polypeptide sequence designated herein as NBN111,

whi ch possesses the 111 car boxy term nal am no_ aci ds

of a neu Iast3|1°n SEl ypgb j 47? aci ds®30- 140
Pre%@SEQ] ——————— 6- —(-—o- 9%5 Iéﬁ '(')PALWPTL.AP:L:&E.J;.
NN§E§f@uenca desugnatgd berein.as NBNL_ 10,_which possesses
neniie 110-carboxy-terninal-.amno-acids-of--a-neublastin
pol ypeptide, e.g., amno acids 31-140 of SEQ ID NO 6
(SEQ I D NG 105)0 or am ™ aci ds 84 113 of9OSEQ I DIONOS 1,

NBN.

NBN
% Q i D NO 11) or amino aci ds 5- 113 of SEQID NOs : 1,
3 or 4. (viiip the 1Q§d\A pol ypgpt i de sgpuence 159

desi gnat. d.herei.n as. 1108,. whi gh t he 108
b0 Sl ofo) P S EAR 2 PENPPSET I REGRENR d 133
NENp&I ?;*;;‘: ‘ S& (@ END)
NBNAKY 6 ( SEQ- I*DNO'i?j"or-. EG9D

NENAES: 173 or 4. (rX) the - 5
desi gnat ed herein as NBN1O7, whi ch possesses the 107
carboxy ternnal ampo,acids Qf a neug;dastl n
pol ypeptide, &) .}, .an 900 aci | s 34- 140, of EQ

Preﬁ&EQ 'uL(_.URCDFLVR:‘RE\,.JSSLRRAQ.:PLDLSLLSLJ_. 2063

l,_l

MY SN " GLOHRSDELVRTRFCS(3CRRAR S LMC‘TL AGZ\LRP‘:‘“(:E’R" atd ds
of a neublastin pdlypeptide, e.g., ami no acids 35-140
of SEQIDNOG(SEQIDN014) or amino acids 8-113 of
SEQ ID NGs: 137% oy 42225 (xi)*¥’he 105AA pol ypepti de

Pred Qui CODCCRPTRYAAYSEMIVNSTWE TVDRLEATACGC LR AR @ﬁ%ﬁeﬁﬁ%§

5CPCCRPTRY EAVSFMLVNSTWRTVORLSATACCCL RO RCILL kasSid.8)
5‘QPCCRPTRYEAVSFMD"JN;I‘DTQTV..PLC k"‘ACL\.L"“ 01 0f %E@ kD O 6

3 or 4. l(*xn) the 104AA poI ypept#d+e sequence
designated herein alterpatively as NBN104 or

In alternative embodiments, the sequence of the above identified neublastin
polypeptides have been truncated at their amino-terminal amino acid sequence. Examples of
these include:

(iv) the 112AA polypeptide sequence designated herein as NBN112, which possesses

the 112 carboxy terminal amino acids of a neublastin polypeptide, e.g., amino
acids 29-140 of SEQ ID NO:6 (SEQ ID NO:8) or amino acids 2~113 of SEQ ID
NOs:1, 3 or 4.

12
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30 N9, which possesses the 104 carboxy term nal am no
acids of a neublastin polypeptide, e.g., am no acids

wWOZedudB91o6 SEQ ID NO 6 (SEQ ID NO 16) or am neCTAas2mg/002763

10-113 of SEQ ID NGs: 1, 3 or 4. 13 WD 2004/ 069176
PCT/ US2004/ 002763 (xiii) the 103AA. polypepti .

e b [ PP SR N BRIEA SEh P B4 Lotsh possesses
the 1 F Ry &N AniATTh s G SbRkHA tRfe] &.., amino
pol ypge}%tlf1 e, e. é/tt an no aci ds 38- 140 of_pS &% D 1\IO§6

( SEQ h&idiNgD-12) o6 SEQHDMNO(SEQ I NO:8) of amigp@cidp3Nds:of SEQ ID
3 or 4. 5 (xiv) the 102AA pol ypeptide sequence

desi ghit%el H¥r%i n as NBN102, which possesses the 102
carboxy term nal am po acids .of a_ neubl.ast

pol /bt | HRAA golypeptidesearenge deriguatedhescipes é%é”ulﬁs Riick possesses
(SEQ e A G i ¥ 1 amino
R R NN Py o A
her ei mcids 3 NBHOOf SEQHIDCNOp® 33 $2 N0:10) otraming aeidaftld 2yl SEQ ID
term %ﬁﬁ? no aci ds of a neubl astin pol ypepti de,
e.g., ' i ds - 0 j

g oTfti ds 40- 140 f SEQID NO 6 (SEQID

NGO 19) or amino acids 13-113 of K SEQ | D ., NCs; 3.0or. 4.

Loy thec OB eiamol sy e et @ esisad baisin g B BA G, possesses
as NBNLO ' . ; .

o o UhoRe A6 cBEREERES oLl A0S AR el amino
ami no aeids 33-140-0F88QID SEP (SEQIDD NQ-IEX 01 dniNQaRidy Selrl3 of SEQ ID
amino_acids 14-113 of SEQ ID NGs:1, 3 or 4. (xvii)

t he 9@%&%& ?/rp‘épti de sequence designated herein

alternati vell%éas NBN99 or N-14, which possesses th%.
09 @it)ibs O3 pohREPtids seauaics desigrated liaeiian SYHNT08, which

pol ypept i » cafil 1 5 d@nw tide, e.g.
( SEQ ﬁ’%ggﬁgi%ﬁﬁe 85 ol terihdlanfits 18 §fa i SEG PRYPePHce &8
NGs: 1,an3n®#cids 33F40 pHEFQAPINOS SEGQUENDES 1) ortahes@acids 6-113 of
truncated _neubl astin pol ypeptides are shown in Table

4 for NP NOShPRigh NBN99. Disul fide bridge

formation is as:described for Table_ 3.

20041)089 1@W@lmné@ﬂmemﬂesim%hwinﬁ il‘\é!%%% vghich possesses

17 unca sl bk PANHE AL B e g amine

El 50 achBN21120 of SHE) IDHNO:6RSEQ ID NO:13[er amihio acids 7-113 of SEQ ID
NOs:1, 3 or 4.

(x) the 106AA polypeptide sequence designated herein alternatively as NBN106 or
N-7, which possesses the 106 carboxy terminal amino acids of a neublastin
polypeptide, e.g., amino acids 35-140 of SEQ ID NO:6 (SEQ ID NO:14) or amino
acids 8-113 of SEQ ID NOs:1, 3 or 4.

(xi) the 105AA polypeptide sequence designated herein as NBN105, which possesses
the 105 carboxy terminal amino acids of a neublastin polypeptide, e.g., amino
acids 36-140 of SEQ ID NO:6 (SEQ ID NO:15) or amino acids 9-113 of SEQ ID
NOs:1,3 or 4.

(xii) the 104AA polypeptide sequence designated herein alternatively as NBN104 or
N-9, which possesses the 104 carboxy terminal amino acids of a neublastin
polypeptide, e.g., amino acids 37-140 of SEQ ID NO:6 (SEQ ID NO:16) or amino
acids 10-113 of SEQ ID NOs:1, 3 or 4.

13



NBN110O - 47 NBN10O9 --- M 46 NBN1O8 ---- E!

45 NBN1O7 -~A- - . - 0 Ei 44 NBN1O6 - ~~~-~~" 43
WOBNUABILIG- - ~~~ - - 42 NBN104 --------- . . PCT/US2(04/802763
a' 41 NBN103 -_- --_ . ~A S I\/UMr 40 NBN102

; - I I I pc')s'slé\ls'g;e\ls'l 1 Iggcarb%xﬂ' tenﬁglLafl%n% a%ﬂlsjoqg ﬁggﬁ%ﬁg%&%éﬁﬁdea €8

NBNL1 1 8mistoi acids|3 8rM40 qf SEQ B Nex6 (SEQ ID7I\IONB7I)JDf)91ntn0ra,cidsal 1-113 of
is i + t. 96 IL.E. (~, , r 95 NBNLO8 NBN10O7 94
NBNlogEgéD %8§'1N@|NF 6’9 502 91 NBNLO4 NBNLO3 ~~ » -~ §
E~ ,;a~ ID LI 90 NBN1Q2 ~~
5 _f ,(fczvf the lOZAA polypeptldgpeqqgn@giesq\ggp&é ilere?l} §s NBNA82 which
a 88 p&@&%g&h@ b2 carboxﬁen‘%?nal amino acids of a neublastin polypeptide, e.g.,
amino acids 39-140 of SEQ ID NO:6 (SEQ ID NO:18) or amino acids 12-113 of

SEQ ID NOs:1, 3 or 4.

(xv) the 101 AA polypeptide sequence designated herein as NBN101, which possesses
10 the 101 carboxy terminal amino acids of a neublastin polypeptide, e.g., amino
acids 40-140 of SEQ ID NO:6 (SEQ ID NO:19) or amino acids 13-113 of SEQ ID
NOs:1, 3 or4.

(xvi) the 100AA polypeptide sequence designated herein as NBN100, which
possesses the 100 carboxy terminal amino acids of a neublastin polypeptide, e.g.,
15 amino acids 41-140 of SEQ ID NO:6 (SEQ ID NO:20) or amino acids 14-113 of
SEQ ID NOs:1, 3 or 4. |

(xvii) the 99AA polypeptide sequence designated herein alternatively as NBN99 or
N-14, which possesses the 99 carboxy terminal amino acids of a neublastin
polypeptide, e.g., amino acids 42-140 of SEQ ID NO:6 (SEQ ID NO:21) or amino
20 acids 15-113 of SEQ ID NOs:1, 3 or 4.
The polypeptide sequences of these truncated neublastin polypeptides are shown in
Table 4 for NBN113 through NBN99. Disulfide bridge formation is as described for Table 3.

14



NBNIO t i "' E 86 1* A 110 NBN113 k ks ; _7 113
(SEQ ID NG 2) NBR7112112 (SEQ ID NO: 8 ) NBN111l 111
wWO3EPbN 70O 9) NBN*1 10 110 (SEQ I D NGO 10) NEPTL@S2008002763

109 (SEQ ID NO 11) FBN 108 e i-_i~"LIkc" 108 (SEQ ID
NO 1’)L NE 107 uli =1t+T1T-= 1(12 (Ql:n L D-NO 1'2) NBN1LOG

TNDTNITO

WI UL: TableC4 149 nRELof @rhﬂ:aﬂtéﬂ Nehﬁ\ﬂﬁﬁ-ﬂ%ly*ﬁétiﬁ&Q I D
NO 15) NBN10 4 (QFO D NO 16\ NBN103 (SEQ | D

NO 17) NBN102 (r)y 102 (SEQ | D NO 18) NBNL01 101
(SEQ ID N0 19) - %ﬁo Né 99 >

( SEQLE: Nogga

50
mut 15e 49
I NV ik 00 C~ CPUSRARAAGARS CRLRS QLVEY RAJ_.(.LGHRSDELVRERFCSGS crenlit
O R R R N ABMR = = R A 23 AGAR SCR LIRS QL VI RATLGLGHRET ELVRFRFCSCS CRR AN

SGORARARIARGCHRLRSQLVEVRALGLCHREDELVRFRF IS 3E CRR29) A4
t he ¥R¥LAS ed ~RetEH A’“TAAC‘ALG("R'[R QLVEVR2 TGLC’H;\SDP"L‘T RFRIC3OSCRTANE

aci d"B@fuence- 44
rmus”@lﬁ%éﬁbrasnw 3
96- 1§§¥ t1ﬁ§~~~17RAAGARGPRLRSOLVPVRALGLGHRSDFLVPFRFCSGSCRR‘ 2

~~~~~~~ "GARGCRLRSQLVPVRALGLGHRbDELVRERFCbG" RRARYN
t he 13 eptide "hA ) Esipgiian ) ot A
NGs: 103 QL_4 at T ¥ RELGLGHRS ) 5 39
neubyggbin polypeptid REC ' Y 38

t hosgerndbsCcl-0sed-.i-n-
MOI ENENOBS er-vat i e ~ari HyeHas 1.GTiRS] SCRRA
Alternatively, or in addi tion, the mutat ed ne*UbI astln
pol ypeptide may differ by one or mor € non 10
conservative a 5%ci

‘RF?T”CGS RPA 37

or 'eilggiﬁﬁg R 100
| NSElrh0hs ,
Protgdyiie {98
subsfmnadbi GE DIo7
anot favrLowi s 96
subsysN1OBi ag

fol | TRAILAG ek Zi

| euc¥HE 06y &

110
NEN113 (SEQ ID NO:2)
¥BN112 (SEQ ID NO:8)
NBN1ll (SEQ ID NO:9)
NBN110 (SEQ ID NO:10)
NBIN109 (SEQ ID NO:11}

NBN108 X JCL} (S8EQ ID NO:12)

NBI107 (SEQ ID NO:13)
NBN106 (SEQ ID NO:14)
WBN10S5 (SEQ ID NO:15)
NBN104 (SEQ ID NO:16)
NBW103 (SEQ ID NO:17)
NBN102 (SEQ ID NO:18)
NBN101 R L 101 (SEQ ID NO:19)
NBN100O VDRLSATACGCLG 100 (SEQ ID NO:20)
NBN99 VDRLSATACGCLGEEE] (SEQ ID NO:21)
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phenyl al ani ne and tyrosine. The non-pol ar hydrophobic

am no acids include al anine, |eucine, isoleucine,
woabiwe917pr ol i ne, phenyl al ani ne, tryptophan an@CT/US2004/002763

met hi oni ne. The pol ar neutral anlno aC|ds i ncl ude

gl yci ne, serine, threoni st ei rosi ne

as prPaatencubipstin pplyRenikle Boqqy ingdet i Nfi0BGAR Jeucf-8-» at least
80%4, B304, 9bost %2&99@&#@9%&%&&% & fhib aeids byﬁtsrb?s@@m NO:1. In
[ d|ne h 0 negatively charge aC| am no
somacenﬂi&dlmmits,ldes ampa latndcsequﬁnde afide gmluatadmcutdaﬁtm polypgptide includes
substitution of of the above-nenti
the Saimg ek Rearehos of & OFa D GEaHDE g AHEH S ToRs HBap agjn polypeptide
at at{H® RRNE -9 ANPGRS Bethd aaimed ﬁelﬁﬂi},ﬁﬁbﬁ%bﬁt‘i’de eg. the polypeptide
substitution. Oher substitutions can be readily
has ihgeminé aeid Sbylenb@s%SE)@ TBNDs12% §, ot atithésa posidions-t . For

c aﬁ{rglél%[t%i%wb qsﬁﬂp%g%ﬁ% dd l an n(ﬁe(i’p.ll,]egce g %)é%t &190 osed in SEQ

ID N@E Q Ainaf iftfude@ns b idtee Me@aﬁV@irﬁinBledFsubsﬁtMﬁéﬁse Al@ernatlvely,
| acenent can be any one of D-1ysine, arginine,

or lltﬁ ioth |thﬁemumﬂémeab1@stm prlypepsidn s dikor ry. Q@tqmmp Aen
con e%ét{y rtlmllilcr 501d Qib%ri ?E N b %%féﬁ {)rymse?'ﬁ' fa%g; tlllen

unc ons e’ expect d
substt@uﬂldiﬂ},lmeerﬁbmtgﬁ&ldtlbnﬁ e n@tr abplsh theSsodkfted prktdn'ediological activity.

pol ypepti des are those in ich; (i) a polar esid
g‘g cousgrva¥e BOsHRIEn i the SIVﬂ? ifufipmeafion e@ina B5id f% %@yr with
snnﬁ?] g{a@féﬁ?@ésc CaséiIntve SibStityti é% ihQu&d ﬁﬁ)stlﬂuﬁeﬁse\'#ﬁhﬁﬁhe following
pheny ani ne, or al ani ne; ?I

a cysteine residue iIs
groqusbedlintepslaniné and glyrinbyleucinawalibhend isediudine; aspaitic)acad and glutamic

esi due havj an el ectropositive side c ai.n o
acid; SRR St SCTFTes YR G A T BORRRE 1Y s pinjng; and
phe{?yl):llaﬁm"e %ﬁ& %H@slﬂé‘”l*h%gloﬁfbo@ir%‘i/ o?ﬁ@lﬂé“ain‘ﬁ% asdl&jseméllﬁaé Blanine, leucine,
, glutarnic acid or aspartic acid,
1soleummed uehrmaprqluge@}muyllalanmed@ywnphmn angd. r@ethlomne T epolar neutral
henyl al n IS substituted for
am1ﬁ%9?1 @,méﬁ@ﬁ cine, serine, eonéne cystap@&mgquaﬁgaragme and glutamine.
The'ﬁ&éﬁivbfy%@rgeh asid) a2 EX9dd i%ﬁaz GroRGAé, UM O 2Tdide. The

one of 'the Toregoing non-conservative substitutions
negmsﬁhachaégedf(awétcg emio gridsiaelnfleasparticrasid angr glutamic pgd. Any
subs% t tr(i:or{: & Jn%lrﬁérﬁﬁler ot F}I%e?a%gﬁg ﬁeﬁlhgﬂelﬁol%hﬁ%sf’érj%;%c%&ngE‘%%B? R% another

merﬁb@tcﬂ’rtmb saﬁ@‘@oﬁ}ﬁmmdfw coaseudtivbistibitingive. may
accordlt% have little ar ng effect on bj ol og
§t1

her subsfitug om%paﬁﬁwe%dalyééentﬁieeéwh%ﬁe 8F} lﬁ?gw%@l m the art. For
exmﬁﬁgfeatfﬁ%g%ie ozat% dvéiaﬂaﬁé,%ﬁh%glgﬁgtﬁt? _rFI %1 Q%m a]ﬁg B#gbf D-alanine,
glyqing, )bpmpeﬂardae @ystaint ahé D-petonpe bt tysmlena, rdptveembmmanebe ahy one of

t he pol. In so enbodi.nent t he po
D-lysipg GEEiREE DrTElRias DOmRBIZNEY. ﬁﬁ%%‘P plﬁ rﬁ%ﬂﬁagle ornithine, or
D- &ﬁl&ﬁﬁé 'G‘eﬁeltahy éuﬁgﬁtﬁﬁ&%qll &@ﬁ&i@ﬁm RnporidAt feBlodk 48 1da9 be expected
he potency of the pol ypeptide ‘or
to ugdtycc obarigas mjthp (prqmapism ssolated prdypdpsidescase dfose irewhich: (i) a polar

A O S R

leudihe, |1§ﬁéicuié”§héh@la)‘lﬁﬁxﬁe oP Habigief @Y aR9tBInd $ésidhe is substituted for (or by)
polype tide, Ih some enbodi nents, the diner is a

anymlmmew 61i) patsydusharimgjan ghaciaponitive $¢e fhaiblegstlyyine, arginine or
ARG GO s RS ekl S i .

glutamidhe b Aspafiixl acpd pt (10‘)38 resldme bahiap a&iﬂIﬂQCH1<ﬂHE¢Ham etdighenylalanine,

diner is a heterodi t hat_inc] udes one
is substituted for (or by) one not av1ng such a side chain, e.g., g y01 enEIrhe likelihood that
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15 conjugated nut ated neubl astin pol ypepti de and one
w | d-type neubl astin pol ypeptide. In other

wenhadeyment s, the dinmer is a heterodi mer that Paciuse®s/002763
one pol ymer - conj ugat ed nutated neubl astin

ypepti de, and one pol yner - ponjugated wl.d-type .
one ﬁéthm fa%egpwg@@n;ﬁ@am%we whRstitutiqng mayplterfmciongl ageaeﬁlﬁ% of the
r
protlsﬁl 195155 Q&réﬁﬂeﬁ Q,o Eh% ﬁ%@%@ gtf %@u@ﬁﬁffor&?ﬁ% ?%&)%{cﬁgf%ﬁénally
1mph1em meglomfshmprdtmmﬂjummmm—ansmmymubstﬁu}myaneﬁ a@0rdingly have
mut at e neuggﬁstl ptlde fornms that nmay or may
little, o nq,effect op prplegical propg éd in the invention are mature

an %h{dﬂ%@é e W&ﬁ%ﬁ%@@é@f&?ﬁh{a@&i 1RSI FSiypeptide has a longer

conprisfng the carboxy-termnal -nost am no acid
semnehalﬂh&retahvts beethe ﬂelfflﬂﬂlﬂtmwliﬁbwﬁ ipdbypeptadecir m@a’ted polypeptide in

e BBt R bR L P A

neuﬁlﬁﬁtﬁpﬁdl@e%hﬂb A& s1grﬁﬁbeﬂiﬂ1§r§nér@£%d Poficy th ¥ihe rdlgiverte Mgesbtency of
neubl'astin 25 Eﬁfe pti de. ymer - conj ugat ed

the mlwpﬂpéld@ on gbgpgyﬂﬁt pqlepemm@s@ the gbgench of Hleqpdymere

| as
cl :lgw EPgiynl; Péuéﬁtsédrﬁaéblgﬁ n[i(ocfgéé%{l eg%na r g%ig@%? a d1mer that
inclo®as ab &a@t@fe@‘@%&ﬁbrfdoﬁmgﬁted Qﬁmlméimtpd@%pﬁw Sknrsofde, en\ih"odlments the

may be synthesized. Exanpl e neubl astin pol ){pe pt.i des
dimpryig [adwmodamey. of mgmqrcponmmdmltatg gewigagiinpelypeptides. In other

om0 G RO T P s

poly¥epiides, TINBIED EmboBhibats, thidihas a MBfsidiEmeNBAl M2ludes one polymer-
NBN1 NBN10 and NBNO99 (S

conmgéqeg meted BPYhlasin poRPeRd e 'Sviggsy:a’?h%@l%@msaﬁpﬁée In

ot AR 1 DD D 0L AR bt A1 s

neublastiropolyddptidEeaneGe qvolyatqr&gnj(ugzmd_ OilkdBap@E@blastin polyp eptide where

NBN106- N95K' JAlLS referred i i Xe 17 .
the DRNERCEDT S e B0 B sE5uS 358 et B pBpetdes may or may
not BBN&Q&@}P hbpdRt-dBERmdE B8lctiddhed ot hbi8dinidds bR méOconjugated
PEG noieties or to four 10 kDa PEG nvi eti es,

muta@ﬂ eculdastinpgreptide fsms Sat )ay Ky MkedanoPbSHNBAESE - NOSK"

ﬁlo 891?%% &l .89 Ie?SlHOI% %\‘e %Argﬂegar%ﬁr[@nﬁ’%gq %%%?ﬁ%%%ﬁde sefuences

con@%ﬁufg&ld@bﬁ%)bytehhﬁiﬁﬁﬁldsparﬁﬁﬁ abidi rediles odiigk progroNBN golypeptide,
and/or_ fourth PEG 5 noi et¥ s cqovalent]ly linked to qne

suclpps provisied ibSEQL I R Nask whik e designatqdicseipas NBN#, where #
reprgg(%\?sgfgg?ﬂ%x%er 6?@5@%8%%1%1%&1&%%&%&% pd fe@erencfed gle_:%)lastm

consensus “sequence 0
polypdptilz. Holyiner-cenjhgnte wsubbsiinmpolypeptaleppiegentin &mﬂ;mayatre deublastin
di neubl astin poI eptide includes amno acids 1-7 of SE

dimprs ey 0° PRAGGEIE? B 1420° SRS SEaclen Oge Shesmicalyfay g reaction, or
maFHDOL r%éﬁ Foml BEorRAh MBS N & QBhHHRE %gn@/q}%l Fafnkfzed. Example

pol ypeptide, when dimerized, binds I'n sone
neubhttstudpwigmml,de$ melude) EygeNBNiﬁpquBMd 6radBYBNT 1% Additional

e UR b e T TR B REuSORER 0, wvos,
NBRW0S, AUBMI6T) mm,mmmmm NBN103, NBN102, NBN101, NBN100
and NBN99 (SEQ ID NOS:8-21).

A preferred polymer-conjugated neublastin polypeptide is a homodimer of NBN106-
N95K conjugated either to three 10 kDa PEG moieties (“3x10 kDa PEG NBN106-N95K”) or
to four 10 kDa PEG moieties (“4x10 kDa PEG NBN106-N95K”). Also preferred is a mixed
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In sonme enbodi nents, the pol yner-conjugated neubl astin
pol ypepti de, when 15 dinerized, enhances neuron
weuomiossl7s e.g., enhances survival of a sensor pCnaS2@®m002763
In sone enbodinents t he pol yner - conj ugat ed neubl astin
pol. ypept when dlnerlzed red or rev S .
popYaidy N&P@Wé%g@meﬁlmarwmv@ﬁte sitber taéhraei_é@&r%?(} moeties
or S PIkDa wé@%ﬁtﬁgﬂgémm fere dlm@ “ gi%ﬁf@ kDR PHCSBNED6-NOSK”.

neubl ast i n polypepti when ner | enhances _
Alscspnref/amedhs 28, a)xrle unDarPE(él\@NIOéFN 20K bomweilimerswhemin the two amino-

g R ) APl BUBIdto BB G aR Iians i gier fowth PEG

mmE’cB‘“i‘s coJaY&tl tlﬂk@(?to §RWr bB8th %Eﬁu&ﬁ NIWK REidig(spei d
stltutlons selected fromthe group consisting o

of
an Impdme elaand!irrcﬂnl'Sethetm@nnq‘fcgmmgﬁ’@dameupb’gtm pg}ypgptldens based on the

he am no ac t he can te
conisRySapRRgE o SROI S0¢ s Rl PRy SHIMARL R ugated
neutlastint pbepdé hehiies aminducatsi1d7 $BSEQIMENOEL @f addftfon to amino acids
pol yrmer -'conj ugat ed pol ypepti de, an am no acid other

8- 11t3han arginine at position 68 of the

L5 LB RS B e

dlm&%e)dn'ﬁlﬁld§ OPRUGatE dome kibedinicits, tHebosana-@nigdicdertislastin
the amno acid at one or nore of the am no acid at

polypepiidd, sthen dimersgd, ganulatasitysssinesphogpharlation ef @ REJ] Belypeptide,
aci ds, 8- d 3 of the pol yner-conjugated
elthﬁre%‘oll?sa%w A Bh?wﬁ%ﬁqa&%% ‘at | east 800/3/ 30 | dethl gal
t 0 JRRLAL eAbbEInBitsd thedftlyHé=dohfiga fed%@olb@lﬂ&lyﬂepﬂﬁ@ M'ehen

preferably, the am no acids sequences are at [east
dime#ged, derncesaleutdneuetival, wgsﬁnlmne¢Se&vaw§1 ofarsenspiy AevreRi d

S ol R SR DGR i, e

dimBatddl fdduYes S?GE¥tT$ds PPthBLITRIAL cmgsmﬂu néuddn, RE¢tbAsasdensory neuron.
polypeptlde at am no acids 8-94 and 96-113 of the
pol T seme eahodgeanisd thrarsbyae¢oniyssisdaepblastin petypeptide, when

cin P O SRR B, ST R B M o

neurvdubl astin pol ypeptide can include the amno acid
se uence of amno acids 8-94 and 96-113 of S
sogsgnbedﬁ@r@s t@a@ Wrmnwwedsﬁegéﬁilwlm&ﬁﬁ includes one,

twol ﬁ‘:? AR Br RIRO f 5&1@ slsRhBbhEL16ES] HY8 (R %;1%% RBnsisting of

pOSItIOﬂ s A ysine or a cystelne.
an anmle atid @ther rthaimaﬂgmra at positionut4 int thaemim arih stqar:mm aféhe polymer-

configalor SSPRRP TS PG Rt fiber’ Bt HEhfEA SRR 3o fgupmino acid
seqidiic® bf RGDBAnIESR}RStel Polypepided 86l atnfhoesd dtReNRas ﬁsglrﬁﬁe at

a neubl asti'’n fusion protein where t he fusion noiety is
posiion G8rafillrropglpiber-toniygaigd pdyReptige.iaad a8 eming adidh gthienthan asparagine

e L i A —

at oRB Bf ABEOKT tﬁ@hm@noadwd dpositioay a4, |33p68 i dnil ISriopRTei Q”Sefbﬂ’ably, amino
vivo. The invention provides a_ nucleic acid nole

acidsic¥irmhOG | hhetithe pelymergaaigaigd nﬁ\&l@ﬂﬁaﬁollweptlde are alt least 90%
1derﬁ%|0?’§iea9ﬁ1hg 3%1d¥"8 tgﬁ a%]d%t laitﬁQ"S% WD &S 1 dﬁ/[cﬁ@ gi'é%}ﬁﬁly, hR&mino acids

sequences are at least 95% 1dentlca1 thereto. Most preferably, the amino acid sequence of the

polymer-conjugated neublastin polypeptide includes the amino acid sequence of a naturally

occurring human, mouse or rat neublastin polypeptide at amino acids 8-94 and 96-113 of the

polymer-conjugated neublastin polypeptide. For example, amino acids 8-94 and 96-113 of
18
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encodi ng a provi ded neubl astin pol ypeptide is

preferably provided in a vector, e.g., an expression
woeetdme9178 nut at ed neubl astin nucl ei c aci d nol ecuius20081002763

a vector including the 15 sane can be provided in a

the g@%er-;&ggg?a%(i:@%%?aspﬁ §g]é1pe@ge|can g}chﬁg&ﬁc—‘g ?.Iict:lg‘lllol 3 §eq%¢pce of amino

I J
scid R A I IR, BB SR NG oP SEQID NO: 4. Tn
the abdvetehﬂnddmﬁenm khenygreferied irgsidare-at emjinogpri dposithaud msitliysine or a
ol ypeptide, by culturing a cell containing a nucleic
¢Y5'&¥d encoding a neubl astin 20 pol ypeptide under
conglelih@itioR ind3Q coREtrRX 28RS HferOdinter B?h‘ RbApHinfer containing
pol ypeptide. In sone enbodi ments, the neublastin is

polmq—qgagmge’d:dmublastm ﬁus@nlpyotgm@,m g.i thg pabyhistigine| (Flis)-tagged neublastin

profiegin K 18 1S ht it Seublabin ARl oteth BEGE i fioT ikt is an
irmﬂhﬁb?%ﬁhﬁ‘(l%ﬁp %@tﬂ%tsbﬂlm Slbex tid€ ofla replidae-deriPed
cel The invention further includes a neublastin

polmpt}«ém oY ¢1d>éas@npfu%@@wt¢ms eancdaye enteinged pharmaeqkanciic and
vect o i cells, and 25 pol ypepti de
bloaﬁ’ 8%’%9’1)5%6 r[1 %ln s‘§are di scl osed herein for the fusion

pr otig ififerfivy Piovidestatuclgieadidl astlécnicsaicoding lanatinre drusincated
roteins) of this invention. In sone enbodi nents, a
neublagis @c&wwt@a Wit p i ieed Ralyperide seusass il henugleie pgid pplecule

ench SPGB MOSATH 5, BREN Bl d FATEcr .
exprassieh yectdbm Aanitatedheublasin adcleizrades] mbleulppbryarectiranduding the
PEG |et cifically provided by the inventio
samcocag RepUdFd Mohtai ot ol HuBe & v marHRAlan eol Gaefl fell. yeast
cellPRSIHR EAH, 'og %a&eﬁﬁlc%ﬂ %O%r@fe?ﬁﬂ TR HA IR déllqgﬁ%'iﬁeggh%mster ovary cell

pol ymer. t at ed eubl astin polypeptide in
“Cﬁmhpﬁﬁbtlon preferably i ncludes an am no acid sequence

TN N T R T
neuBRHR ﬁ@l&p%ﬁﬂ@' BAPERHukiAE alcBR lcbktami WleibBtid eﬁéodﬂi‘ga neublastin

am no acid substitutions selected fromthe 19 WO

polyeotidoweiey comliipnssdiovdnd e wmessgmmﬁﬁ rvhlastn palypetidgn In some
emb @uﬁgntsa cquaneus eaqslgué ﬁ%@&é&a?éﬁﬂo Q%a&&algpgdch}rﬂ%a%gﬁ{f ﬁ%ﬁecﬁic

embudintepithélfatually datuiting eiddety i e plytuan m@lﬂy nhﬂ@rain embodiments,
position 39 in the am no_acid se uence

the smcwéate«é BeHDIRsER dHCBPSprb 5188 2 (O &Rl n'&hﬁ &VGHUQ}% fther includes a
6
neu%%?t%é&%l%%ig&g e?%re?s%ﬁ'lﬁ h%@ll Sinf) fagtngt@lﬁg%ﬁqg%ec?&mmeﬂg and

an amno acid an asparagi n€
polﬁiepﬁdspltoidumcﬁﬁne(hoddﬁﬂe dixciosat herein) fogtht dasipopropend (sde as the

merel nt t.ions of )SPBG am no .aci ds are nunbered

neup jstins &W@aaﬁ‘elénw Fon REtaBEAAS e IFE ¥ uence of SEQ I D
NO 1} softR&nitBMEREAOR ﬂeﬁﬁﬂa&ﬂ?ﬁolﬁp% tiab ey 15%9&5%%%&1 88l dhlirecovered
conj ugated neublastin pol ypeptide or nutat

andrveujigastl it a polyypepii shenconpidimentsstpe psiynigr & mmlbalhgltenmglycol
| ypepti d ar Iat le neubl.as ol ypepti de
mofgf i drieates S e T
pol sefFidate pﬁfwdd@il’dyath@ thveatit R stdofhpositivh @it iktudes a mutated

coupled to the PEG noiety by a |abile bond. In sone
neublastin polypeptide coupled to a non-naturally occurring polymer. The mutated

neublastin polypeptide in the composition preferably includes an amino acid sequence at least
70% identical to amino acids 8§-113 of SEQ ID NO:1, provided that the polymer-conjugated

neublastin polypeptide includes one or more of the amino acid substitutions selected from the
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enbodi nents, the labile bond is cleavabl e by

bi ochem cal hydrolysis, proteolysis, or sulfhydryl
wobhewsages | n sone enbodi nents, the | abil e bon#CTAIS2004/002763

cl eavabl e under in vivo conditions. 15 Al so provided

by the invention is a nmethod for making a_nodified )
groupeeasRisting af annipeaeid etberithan argménes¥ proHge 44 dethgpmino acid

-} ti 1 Ld-1y I i L
sl o e PR Rk RO PR AEUAREL - TP
posifioh 30 énl theeinkiha atid sequehypefthe gelynendonjopgtbd polyptptile, an amino acid

pol ypepti de or .nutat edneubi astin polypepti de.ci?g a . .
othes shanAginimg at positer,p$ phihe pg mﬁgrconwﬁsﬁ polyppptideygnd an amino acid

o e R e POl R ol SRR RE, wherein the
positiend btk iamipoioideeqrt ndmberefl in hicordanvewith dlire polgpaptide sequence of
0 e amino acid substitutions in which, for
Sf“éhaﬁﬁ? ; an amno acid other than arginine occurs at
POSFHel ifentitn it IERE a2MHHNY agédofls SE1AbISRER uBAted RBublastin polypeptide or
pol yner - conj ugat ed pol ypéptide, an am no acid other
muteted mewblgstin pedyneptide edmplox c@OpOBE £ setiagtingodyrentideer mutated

neul;';;l%; ﬁggog\l}e‘(ﬁ)e%%gt? Egl}ﬁ?%émgs n(%i ,a ‘tg gfﬁglotb% g?ﬂl%sgl%’é)g?y%eptide or

mut@Rd e gblhdtint lideRrcoapeil te tle PEPRIIREDY b debile®ondn In some
am no aci d other than ‘asparagine at position 95

emhsdinenss,ithe lehide pond issteardny by hiosherpisplipeiselyeie, profiselysisner
w30} 8 Rge ol A0 B8 e e BUADRLRL Al o in viv

confd@os. 30 20 WO 2004/ 069176 PCT/ US2004/ 002763

Synt hesi s . and |solation of W] d-Type_ and Mt ated .

Ne ublsa $Eqvidaddiviipe prveaen inaupethad {4 W%@@m@‘[@g negplag

i sql: i \ o \
po S g TR W KA, L 0 5400 B HE L, T metod
incloéd¢d mroeiding ssevblastinpobpepitidean ntutatpd neyprastingolypeptide, and coupling

urification sche usi ng standard protei .
the Befypentilr G GUIP BIL PO HBRR A § DR Jaiitallygpuing polymer
moi@fé)_;‘ ﬁieee%y BriRRkYReRpld gélyﬁﬁe‘i‘ nBfb1s¥RtJeS ek wﬁppsﬁﬁhﬂ. y
usi ng standar he

peptide “synthesis techniques. T o
sy rithegsilgmefcaiugatedanitated acilplastmpedynsptidéssofithis [invention include

est abl i shed i he ..peptide art. See. e.g.. Ste t
onegy nite ama g pipaetBEE A 1Bt Lo Gofmipe hEY Gl than
argihtheSR 68 POt GTETY B thebinadortieidbbs lof theislyraertdriiasted
are produced by reconbi nant, 10 DNA techni ques. For )
polypeatife.an amine edid othen Biag apginiae @t Rosiinotf orguEs imtlaaraigo acid
neubl asti I ' [ ed.: | :
soa SR B PILURBRA A5 AR08, WIRSELERd BhO: Ba e o
poshiidni A8t dcoad G thel polymer-adflgateBipolypleptide; ot his amitdl aeitbother than
e.g., mammlian cells (such as human cells .or Cﬂ—D .
aspaaging pt pesifinyad> essrysdn Repalymeeoniugatedpalypeplifs. svheg the positions
| ©
of (2 il las3Ey piphAOP R SXORRASETI ey iR R s SEC
ID HO:hwi ng for expression of a 15 nutated neubl astin
pol ypepti de. The mut ated neubl astin pol ypepti de can be
recovered froma cell suspension if desired. As used
herein, "recovered" neans that the nutated pol ypeptide
i's
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removed fromthose conponents of a cell or culture

mediumin which it is present prior to the recovery
wORoE@EsL76 The recovery process may include onePOT/USEI0&/002763

refolding or purification steps. 20 Mitated

neubl asti n pol ypepti des can be constructed using any

of several nethods known in the art. One such nethod

is site-directed nutagene3|s in which a specific

Synm&iseﬁﬁi' 1461ati8h of Wil qggé afdaimld NewHiRSn Pﬁlyiﬂﬁﬁdés' c

nuc eotides) Is chang in order to change a single

bt R&lgfne tldes B850 dﬁglatea Rl thetROME&wAin the art. Naturally

pre eterm m no acl resi dues) 1 n the encoded
occureinp el astingoll yeppddéscan b&"m%ectfwﬂm cetls bntisshe seurees by an

o B 1 e RO ey At
mutdteld GeehlE@RiRWpPHIATANBE 's%tﬁéﬁ&d%@mﬁﬁﬁ?‘ﬁﬁlﬁg dtalard peptide

avail abl e. 'One such kit is the "Transformer Site
syntbesie techul quesk g epetheys of Qhortgammo beid Geauenegstis well estabhshed in the

perfi g RS tOener B v SuigPh Pl SR G g Tose)

ot IR ks %mbo&ih{e‘hwl hrivened néuthih guBpeptides atd prbd&deﬂ ®y.recombinant
cell culture, mol ecul ar bi ol ogy, m crobi ol ogy

DNA dechwisiuganForsampfs; @méclﬁwca@émi@kwle eamjimmmt%yeublasﬁn
pol%@ﬁ& &rneoevﬂlge@ﬂe 1ﬁt|3% V% 8¥ l hgo’t zﬁle&?» Libn veé&c qu the l}ug%elc acid can

ques are éscri b er at ure.
be iﬁ%@m@b@mtd)/@ lcelt.ubmitabld culis mgluds, e.loa homahslian ddie (lﬂllch thﬁknan cells

C%g@%%@@g%rcellsg g(légﬁt g%lbstp %%%tz;g]g 'ﬁa@@'@%&é%e]% \%{;hﬁ% expressed ina
RSP AR oS s Rl i

mutSed nkelsbstin fdiypkptiGai The mdtajed nb8BlAstil p@ypdpditle stn Morecovered from a

cell Isfg}g)fsegﬂf%g gﬁtcfea]lr'e Ilgisfjlseg&eﬂeéé (rjﬁ,ﬁ:g'yf%e e gtﬂﬁtghe gjalgated polypeptide is
rem&@&ﬂfroﬂrt%b%‘ébhﬁ%h&ﬁs chlﬂé@ﬂﬁh@tméﬁlu&% th1é‘fﬁ'fffbspré§e91t prior to the
S.J. Hggins, eds.), 4; Cul ture of Ani mal
recqvler}{ procdsseThe eqpovgd)proc;esmamncmi@s)ne longrore @@dmg or purification
¢ | Mmobilized Cells and Enzynes, IRL Press, 1986; A5
St%Pr actical Quide to Ml ecular O oning (13.Perbal),
198¢utabdattaBRstintpdiNgaptiatOen be\bhstiiRted st &1ycbfkbversMiethods

et al., eds), Academ c Press, New York; Gene Transfer
knowadn dhesart. oPne mragthechis s diregted putagenesis, imyvhichamspecific

e orri et S RP Bl G PUAh Bl opder o
chaﬁé@a/ﬁhglaramlﬂ&hdi& (or ﬁ’dlssﬁed a Aoall ﬁmnbeﬂiﬁﬁsdetérﬁﬂMammo acid

1987, Handbook of i ment, Innunolo% Vol unmes | -|V
res@@s}‘/;n the epgaded gﬁ@bl@t]@ PO@TP&ER%I Thosg a]gl ed inyiyg grt recognize that site-

dlreg%gg@gct %e?y 1st ;{]I%u{\@é%gl \Erg% Yiked QrI'nrigct ?W&te -directed

ress yner nJ gation o
muth@eﬂebxakit‘s arcRolympepially asauﬁbkm@ad dugh fitds thedTransfovmasFiteDirected

viofgedBi s CoT Bptionisd GRaEE A S8R0 B me. Chem ca

oI ghiRS JPiRS ﬁ%ie%gnfv@ﬁu&mm@ﬂﬁlb? Minll&ds i’nd1éh%e&p$tﬁ§ﬂm§e

pol ypepti de are water-sol ubl e YIer s.
convierttienakiothuiquss 96 cglhbioldgy, eﬁikﬁaﬂivmg swleculdy émlasse mipggbiology,

recé)rﬁl%tgeeptg)&ﬂgowglteé% V#lemlis al El"ilr%pn%%o o%}er,s W oh afl wﬁfuﬁ tfle $i811 of the art.

fon
Such techniques are described in the 11terature See, for example, Molecular Cloning: A

Laboratory Manual, 2nd edition. (Sambrook, Fritsch and Maniatis, eds.), Cold Spring Harbor
Laboratory Press, 1989; DNA Cloning, Volumes I and II (D.N. Glover, ed), 1985;
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such as a physiol ogi cal environnment. Preferably, the

pol ymer will be pharmaceutically acceptable for the
wonrep@acalt’s on of a therapeutic product or conpoBCTIUSEN04/002763

20 If desired, a single polynmer nolecule my be

_enpl oyed for cpnhéaatipn with a _neublastin .
Oligenngletistei yathesis: Add ghaitnsde, 198%4h Uond 2t Mot 683l 8 (Mallis ez al.,);
- ' I i e
L e e e T L
Trarstatioh \(B.[AHaedsl and 85T, Bligging) eds.y d 984pCulaat oOAsimal Cells (R.L.
Additionally, it will be_recogni zed that_the
Fresgg?ﬂ, G_@bﬁlﬁbﬁp%ﬁﬁr;ﬁ?w l%gy Irg{qogﬁlzgé glﬁys mcf@?zy&egul&p Press, 1986; A
PradiRAREHAS to Mol C1GRR HBALIhIS R984. M ethBds Al o'lQ’%y?Volumes
to the end 25 use app ation.” By way of exanple, |
154 ang 1 5% (Weef ul., dds), deadenisfress ANewn®rk,0Gem/Blassttt Yectusridr

Martspalyat B FE e e 2 ey Sk YK ERBLH SBfine oot fgporatory:
I8 B hic SMEtho 898 @Al £1d MbiceSlat Bidlds MM BAd WASKR, eds.),
further exgﬁg)oing,m it my be advantageous in sone

AcadgpiciRressi b 8 Etandbroki of Expheimpnd nnewndlegy; dedenes IV (D.M.
weif G 6 ekt BES 408 Mplpb i RO By LR ring Harbor

Labeftdt9Pkdsgatosd. mat erial . Accordingly, the polyner nay
contain any functionality, repeating groups,
| i nkages, or other constituent structures that do not
c J . .conj ugat ed neubl astin
Pol@%%p%ﬁ?ﬁg%ﬂgg ggﬁﬁe?g&%‘%@fgﬁk@gp tp]“lg%gose. One skilled in
t heClenticaliy thodifie@biibldstin polypeptides enayesd preghrgbby oy of skill in the

based on such considerations as. whether the . .
art %ﬁpcw,s@n/tb? BEEEsH d&g}ﬂsw@atT@e\Rppmlcglemggegss preferred for conjugation to a

neu R B 2 ROt By 25 5B 20 EBie polympeip pdyamtageous

becduserthe preteistoarideh ftds gpitachebdoges inet prapigitatehe an aqueous environment,
consi derati.ons. ., The effectiveness of the .

sl BRPIORo P A B LSl 08 PBy it Hibewbprrageygally

acoPeiblY B ilYeEprepdtatid\6f Lifislap&iiciRbMck 8r Sompdiitigs ot i C

punp, or, nore preferably, by injection or infusion,
or If d¢sined reesinglo palyieer sxblécute maybe epplayedh &mconjugetidrewith a

el.ivery royte nd det er m ni Lts ffectiveness,
neulFptingi gl b dnra e et P oo SR by YERGEE 2 wenl
ConljugatddafbubRstiC&Smp ek biteSn@ntiof fe@eutility in both in vivo as well
glycol/ prog‘%/l ene gl ycol, carboxynethylcell ul ose,

as ngem viyn appliajionsyfAdgitieatby it wif deyesagpized jhat the epaingating polymer

B S PRt BN Aot e ol ARG, i appromript to the end

use eplicaton. BywRYlofBRISAple) it Ay de msefobinl ypnerapplicaiods to covalently
dextran_or 10 pol y({1-vj nyl pyrraolidone), PEG

bond fo, hedslimese Hnghanp! mebpImprEsUY asisietiay Fesisance, or

. a I« - t .
antlg;gl}dgtgcfng BP ééﬂ.hgﬂ’?rog%r;t}gg ?%ﬁa?&‘b%‘{ggé slstﬁ )}F@ﬁ%l?lg%ﬁ o{‘ljﬁ! L gﬁrﬁ%r example, it
mayheddvastagtdusiesdme Tpdicpddnsrie funrtpndezcdlic prlymsuiotraidee it reactive
e S Bt P R FSEATS % e RAELE o ot
con#ﬁ%ﬁt‘éﬁ efht@pou I&cgofld%éﬁglﬁ: Er h@Pcontia -ang mrﬁztigﬁaﬁiﬂ/,q_%}??ating

or ease in handlin manuf acturing. Those of Ski
groyps, kitfeagas, or pihiet constituent structures that do not preclude the efficacy of the

s
e

conjugated neublastin composition for its intended purpose.
One skilled in the art will be able to select the desired polymer based on such

considerations as whether the polymer/protein conjugate will be used therapeutically, and if
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appreciate that in preparations of PEG sone nol ecul es
will weigh nore, sonme |less, than the stated nol ecul ar
Wwei)(ghmna’hus, nol ecul ar weight is typically spetiuScmd002763
as "average nol ecular weight." O her nol ecul ar
ME|ghtsu§§|zes) may be used, depending on the desire g
0, fhg dpg e oirgHaoy t@‘ﬂ% éesgstan%aﬁ% PRisQly§is fng pther considerations.
Theselfﬁaf:ﬂéﬁggﬁ Jﬁh@?&?\zaﬁgﬁi ay B@gscglftélﬁ adthin®fingdfe derivative, in
bi'ol'ogi cal = activity; he “ease I n I'ng; the degree
the desmedcfcbmo(e @ty geimotii fuynpaod nodrh @refé:nablwbphﬁ extios opfinfusion, or,

a erapeutj c protein). .n vari.o d| nents,
By St R o oo R ST B
eﬂb@é@gkﬁgo kDa, about 15 kDa, about 20 kDa, about 25

kDa, about 30 kDa, about 40 kDa or about 100 kDa. In
ce rSmiahlepmelesqhdﬂe polyoutisineluds, buharcawt Haied e |PE y|cgpolymers of

' 25 .
et ran iR ooty BB SPufat nebdinyi siponol
polyﬁhﬁ%mﬁd@{eogbl 10 3kd8xoldite pHyIR B! 630y éfBYlene/malelc anhydride

I'ecul es so attached may vary, and one sk ed in the
COPQMner,vnquarm@omwtﬂ@eré@@@pphmwr& orerapdqre eepAHMeighani gaxtran or

polﬁﬂrwﬂﬁ)ﬁg{rpggonesli’ g.ﬁémé) %ngt ccﬁ’ h?ﬁﬁagglplﬁi% I,Ilaglpfgfollt])ylene

0X1&U/éthylbﬁ€oyﬁaﬁ60-@blyﬁieis‘ ?bli‘ybkyemﬁmed ablyd (@12l ,gly&mll @olyvinyl
ynmers, such di fferent wei ghts of PEGs).
ﬂ“ﬁpbﬂﬁﬁﬂﬂéﬂw%ﬂ @BQ%ner mol ecul es to protein (or

Pol ﬁ%btlgﬁ&)mgi%g%‘%‘gﬁsu%ﬁlk YA iar i Athrﬁ be braPched or

conce I ons reaction m xtu ener a
unbidigheht i mumratio (in terms of effici ency of reaction

in tha there is no excess unreac
ol KA b e & TedeaPierREr iieh e beiea dbputsdpand about 100
kD&l e?lhE ﬁﬂ)vﬁj(ﬁ')g (616208 1@%&11{1% h@hhﬂfa&t&qﬂ% THEQ@Qf skail in the art will

e nol ecular wel ght of
appﬁdmxw ﬂﬁgmﬁemuonsm BE.GQ 616 Brolgsulop el V@eglempmgl some less than the

stat\é\@gp{[' eci}kl} Qv%%l ﬁ;na eﬁ‘f‘ ?E;%?g otrérglllfj? ’ slie(g.]}e gﬁ% e?,Verage molecular
weigh€eMCiRdr rﬁ&b&ﬂhﬁﬁélgﬁt@ Qubsh) Ry dk uséd) depdndir g{‘tﬁx thE dbQidd therapeutic

With consideration of effects on functiona
prOﬁIﬂ(ege heduraihen ﬂfssueﬁalrteﬁéelp&smdémrﬁd theeatfectsy i any, on biological

actlgﬁ ﬁ% ae(t)sfe ﬁr? ilt 1£Igt {I]le gggrte %9 Facﬁ%@bﬁt%%hﬁ:{c%%&& ?C 0K own effects of

PE® 5@ attﬁe@éﬁfﬁE)prot%ﬁlb | Yo @driodb emb&éﬁmentd‘,%ﬂ‘ﬁhﬂélemﬁﬁ welght is about 2 kDa,
1028-103 5, 1992 : gort ing, PEGQylation of
aboys$ kkBas 3beyl 10 kRp.gwbore) > kIpgabayt  appl Wa@@bout 30 kDa, about

40 19193( 8t St YodrHR %Q@F’%ﬁé o erhg&ﬂﬁlggtg%g r:l?r eéé fglg%eﬁ%lar weight of

esidues via a rea grou suc
eacb PECa¢HaiKiglabout@OkDal Hia carthingrefeirad ethBodiesntiythe averagagiolecular
a free am group include |ysine residues and the
Wel&mlﬁ@b? i q‘i’%ﬂ am no acid residue. Those having a free

c arwydm@arw go P,grgelr Wl RARAD bitscrRE nthy RS, %ﬁ& $ne skilled in the art

glutamc aci dues, and the C-térmmnal am no acid
will esatde o asSertdih ymarqffecgwmﬁmstwmyom gy benggiivaize, ar may provide for

reactiyve grou tac i, ng t. PEG. nol ecul e
o d i dbn el cpBbisdtiofff %%ﬁﬁé%ﬁweaw R he Gy i) chemical
mofHitd R g. Spdlymas, sleR aldiffepé t96f PRGN %@@%ﬁbm@n@f polymer
my s peC|f|caIiy desire an 15 am no-terni nal
molekvles EapTotleithisd mpb@gptpie@mkppules will vary, as will their concentrations in the

reaction mixture. In general, the optimum ratio (in terms of efficiency of reaction in that
there is no excess unreacted protein or polymer) will be determined by factors such as the

desired degree of derivatization (e.g., mono, di-, tri-, etc.), the molecular weight of the
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Using PEG as an illustration of the present
conpositions, one may select froma variety of PEG
wounbamddies (by nol ecul ar wei ght, branchi ng, et ecyustdee002763
proport| on of PEG nolecules to protein (or peptide)
ecules in the reaction m x he type of PEGyl ation
polm@fshesﬁedwh%berﬁm PIYIREHLS béwh@fﬁ@r WTAsheb rang fReieAstg
con«%ﬂ?m?el ected am no-termnally 20 PEGyl ated protein.
e met hod of obtaining the am no-term nal PEGyl at ed
pr élﬁmrEﬂG nmle(c:ules €or, othsreshemixtal midties)sshouldeieiatthelumd to tlveprotein

s TR S T
nunjteP 5T ﬁta@&ﬁ@ﬁt@hétﬁ@d@ivaﬁﬁ@ t@tth%’e skt iRithe 401926 W £SEP 0 401384

Sel ective am no-term nal chem cal nodification may be
(cowpchmg PG ®HedC); Mablecal \Fe(paHhmla‘@ﬂ 1260 10281 03 @99}2 (rsportlng

i.ffer eacti vi fferent types of primary
PE %@%‘?‘éﬁ%&%ﬁf&?ﬂ@@gﬂ 1s the anino-terninal)
av & dr 3RhBple OPEQfid M doF aleh@y borih X PR@ldtiod) BiroulthOdnging acid

Under the appropriate reaction conditions,
res1é1m§s'uaaa1rqaaﬂwq/grgep,@@@h o5 adiseiapung ongarkaxyberoupe Fheemin acid

resug%qsthlg. 1n%m f?ee gg)lﬁ% rﬁ%l{l@e %Sl%? rr?s?cmég afld ﬁllépanﬁ Qo tct:%m\r)fgp‘ gmlno

s Ach ev one nay
acidResyliat Ehdsb daving ﬁd}dee:ﬁfboﬁylsgroﬁp tﬂ%ﬁuﬁraepaﬁ'tm adil;l residues, glutamic
_({)erform@égg1 the reaction at_a pH which allows one to
acid rggiduesy aathihs etesminah ampieacil W@P@n%‘@@wlﬂ%‘wsﬁﬂ@’ also be used as
I
a re cﬁﬁz’e gg@lpz% Qﬁ%chﬁg tﬁ@ fﬁgﬁnﬂﬁlg&g? ESF%r%’tﬁ%lﬁgeLgﬁﬁinugbb%_ 8s, askhment can
be 4t an ami@ groes,i aigl et tife N-hernpinogt e IysinBgraspc Oreah@cipeviically desire an

deri vatl z tlon att Bgmsnt of a water sol uble polyner
amipgy-tefmipal c ?lﬂm?gy TGN ¢ he conj ugation with the

po'UﬁE% PE@ka%schil&‘ﬁ%tloﬂ bEAR PR doYnakitibh€ one may select from a

am no-term nus of the protein and no significant
varigtych fiRES A miobasulsk (o meleculaeweight é)r@mbqust;tcaubh peapottivm of PEG

molsgjilsy GeSs6 BEREDAstsS HEe cSEfigh P fe g of PEGytation
reac@ﬂoh% 8t beforntdaCanibihe et dUH Btafihy ﬂﬁrsefgétedkh@mﬁé tdrfifinally

pe descri bed above, and shoul d have a si

PTG aied prscinl dRyudhbaT HTBRE i mnpﬁ@npn@t@cﬁylatp@gepamtmn e,

B

purllfiéht@drﬁ@f the ubirdsteiinaDP B @ ¢lhatdddestetidldona b popupli@sSEREGylated
prokaryotes or eukaryotes_ or nmade synthetically. In
pro@zm@o@ﬁw@ﬂ. Pepiye apigo- aéghqwcalém%ﬁ%w@t R8icopmplished by

redtf‘c?ﬁ@ ﬁ(&?a%og'tﬁat %?ngﬂb Hﬁfgr af %%:%E{Hﬁ#%zﬁgﬂgﬁ%roﬂpﬁmmy amino
grogis;(@@mel \@tmd thﬁ ar&mohemmh&l} amiﬂa]&brf@ﬁdem&tlzbjmn thm patttotar protein.

nbodi nent s t he nut ated neubl ast.in di ner
%&twr%%ﬁ@a@@al copdigians, bR FRFSe dﬁﬁa&%ﬁ%@ﬁ the protein

at t}?eoéihlﬂG%ﬁﬁnﬁst WRH 8 c@boR A Poh LSRN ARGl B Ier r1§ éd](ﬁié’k%a FokQxample,

PEGyl at1 on may be carried out by any suitab
onel?E@ywktctmdylPMﬂmto the amlnommlmlmaé}h@pnomn b emfsmmng the reaction

ot g5 ped ghy 5 B 20725 Gigs B s ngt ey liSsfes ReB Vo fg cpston

(e)-3%fkio &8 Bf‘@g SRR reﬁﬁ@és' eﬁlﬁtthaﬁ%?tﬁé' A1steh (0§ &lifo BRAD of (tjhe amino-

relateto | ation. PEGyl ati'on may be carrie
ternpinel residuaof the pateino ﬂByrsgalts salm’qwc rdelavxatmakw attegdmment of a water
action wth

soll}bi%mlmr {04 %rro‘%é,l?r) esflf(é%l Vlgecgp &%ﬁ%}ueg%&(lme W tﬁ rtheagol%gr 208 place
predominantly at the amino-terminus of the protein and no significant modification of other
reactive groups, such as the lysine side chain amino groups, occurs.
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15 PEGyl ati on by acyl ation generally invol ves reacting

an active ester derivative of PEG Any known or
woeubewguent | y di scovered reacti ve PEG nol ecul e PaBUSR®4/002763

used to carry out the PEGylation. A preferred

activated PEG ester is PEG esterified to )

N Msmmgiwmaﬂiyﬂﬁt@@, the Nragy-sohble Ralpmgemay ke of the type described

"ac ti inclu t
aboye Sl sk vk ATHAE Ralltl Rekokt el AL GNVRe bR VbRE,
proﬁoﬂé@d&&dé Qbﬂtﬁhﬁn@@kmgﬁe restie8 aﬂ%hfﬂ%ﬁna@rbbdleed 20
carbamate, urethane, and the_ |like. See, Bioconjugate

Chéke Present3pventign inajedes nated penplastigmabmenhdes ipafgee expressed in

o PRSI ool OSSP g SR SRmiin i

glycosylalietli tnsonseigiecidie chdhofamnatts) ties nemblagim tll,mansjpcpil_!y‘mer-beu]ugated at

MR N R ORI A
the ﬁlﬁtsd%gdt ne'uBla@tnP@llrﬂer E’sﬁ@'#ﬁ&ﬁ@o el Bstlehdh ﬂﬁﬁ%ﬁbﬂmn@@and polymer-

duct. Preferab he connecting |inkage wll be "an
conjagatddaat dilesw botleihtaradd [ys9% tesidnes ul ti ng product will be

tiall nly .(e.q.,, > 95(r)1 mono i- Or.
© 1 IPHoR Gy B e b vy SR LTahE PEOM TR Scf Phrious
PE &t{cﬁlec?leﬂﬁstﬁ)gs%é RhweR i MAY aReSdeO b BE Gobils GHOEIWR Factors, 3 (2): 4-10,
ependi ng on the specific reacton conditions used.

1992 ERI@ B4 846; TP 40D &B4;faind dhertlogn putbbigatinye cited heraip thet relate to
PEIRRRE P TR B HEFrL B U bkl PhRE ¥ anyiaion

reackiBh Wi @actBEIRG glol@uk, (ofl bt gous sedctivérgaeiboluble polymer).
ultrafiltration, jon- exchange chromatography

el
f i |1RBEGilatinn ch}p@p@ @p@gﬁl},y myalves g@pg%%@cég/p §ster gerivative of PEG.
Any A s%?egxﬁﬁ UL RVERR rGRAGE PELYRORYAL KRR YeRRE Id¥hrf out the

t'erm nal astin

PEGiylatidie 4 pﬁanaii‘aouﬁ/aiad PEGiﬂStdIt@ BBGrsteriBEGd Mtliydrodyguccinimide
al kyl ati on can SO res

ol
(NS e Horpitofas BR Ot dss vt ikt theoﬁgloms types of
linkFBR IR @ndhe gé{al\ﬂggﬁtgp]%}%{ ?ﬁ%i’dﬁ@wgg LSRR ¢6ch a§ﬁﬁ} amide,

reacti on condi vor PEGyl ation substanti al
carbanaye, atethdne, andie ﬁhe.gﬂealﬁOMnngwe Chernno 1Béfh40nw4oReactlon

neubl ast I . a _nono- PEGy| at ed. pr in). |
conSTip R o b8 slgited BB AR RURV D BB PR grfhose
subéeaserffgfa&ew@@ bRt hodl 4R R nNAi ik 36EEEL thdr Péﬂﬁﬁn@ rsgivehs) and pH
via a’ - group. Wth particular reference to

thatthlld @HQ’CW&ﬁ th@rneublh&:tm RI?E@ @qulmpag@tq ke modidiedr red to

&ﬁ@){lg%oﬁsk%yie{%g ﬁmh &elﬁ?f%@% Eegu lllyn%h%@%ﬁ?laiied gxeublastm protein

proc[ifc@ dpefereMp) 1Bk tonnediifd Biileat wall bé QA Giidd. tﬂlsefpréfeﬂaf)@[ itresulting
pes of primary amino groups (lysine versus th

prow wall be sphsantiplly endxi(e-gb Pé95f’/e9rm@il&q | aﬁrﬂlzé’tﬁ%ﬁate@khﬁowever some
spe& Pﬂ%h'ef‘ ?é?gt‘?%gs%rt‘gﬁ‘éﬁ%oe #Cﬁeé;ﬁ nt mrgér%ﬁ?lﬁﬁs%ép%ndlhg K the

spe@ﬁ@ U@@tl&fl cdirfdi@tldr;sSJsﬁE If dsdicbdemonanohrifiedtHiGylatkd speies may be

a- am no roup of the no-termnal, residu f the .
Sep%ﬁ@fiémﬁn I@@FC@@Q{HY\}EW% iSPSEiFS B |S@H8ar§tﬁu5‘%ﬁﬁm

tec}ﬁ’lfl%lﬁs Vﬁ&lﬁ%lnggérﬂ&{geotﬁéijs%ﬁﬁ&s& halting it ARSI Rrafi6RGéh-\Rchange

sSuc an al de toaprotelnls
chr@natbgmbhﬁ(gel filmtion nbn@gmtogmphm and dmuommr t akes

P RGO eer BB P el i B W hyde derivative

of PEG with neublastin in the presence of a reducing agent. PEGylation by alkylation can

also result in poly-PEGylated neublastin protein products. In addition, one can manipulate
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reacti ve groups, such as the |ysine side chain am no
groups, occurs. 15 The pol ynmer nol ecul es used in both
woheo4e9i7at i on and al kyl ati on approaches nmay beCT/US2004/002763
sel ected from anong wat er-sol ubl e pol yners as
descri bed above. The polyner selected should be
the repetion econditions to/faver %Eaglla@orr abstantialigelyigt the wchmine gpup of the

a5 R S et B 3 s ormone-

PEGAMIOMRITIpdREPRG fﬁﬁMn bcﬁe PRGt grohpsasle pfeferBbl9\attdedfto the grotein via a
t'he present me%, An exenpl ary reactive PEG

-CHaNf&hgraup. i Wlthaerwlgrref@r@ﬁam@ﬁy H,- giareHhisdyreseidinkage is
R 1- al koxy or aryl oxy derivatives
refe{rﬁ(gfoelg el?s?‘égg %kg hﬁ(?%nt 5,252,714). The pol ymer may

be DurpaghRidnaia tbﬁtiditmcﬁﬂﬁ}datldﬁqb piddnce aamydrtPB@ylated product exploits
reactions, the polymer(s)_ selected should have a
dlff@pmfgql geactiuity pYATieEsnE YPgY BRYIMaTyamipe Srqype yipe versus the amino-

tern‘Lﬁ‘ﬁ)’ &&dllﬁﬁle%lk&ér%{lgﬂront 'aT‘Iﬁg 9‘% ggi'? fs(gpt%fo?ﬁle@ G fg% 51?’&3 Y lgﬁs one to

st ngl e reactive

take\/ﬂltra’itagé)d)ﬂthé pKﬁ@lhffél‘Erﬁce%éﬂweEﬁ) thewarmloggrowgs dfitieniysine residues and
natural | y-occurring 25 gl ycosyl residues since these
that gif @m@mmq/gnm of thsraminersyevined residpersyf teppratein. gRy such selective

deng:?e;[ ﬁg a?lgp Xlﬁé)fg%&lia er so%ﬂ% né)n%gnémg?tgc%c 21'1'?19 a @é‘u\% gr&Ip such as

an awélﬁywttdﬂ@grotﬁﬁ ie¥ailed Mhmrgﬁgﬁmhwhtmths @bwm tfk@E plmse
herein is PEG As used herein, polyethylene %@
predswbakys dee apipodemiipes ¢idherprogin préne pignificayionp@sisation of other
udi ng but
sl e S Nl RIS oA AL O
ar yitepol yoiés mélscidengsedlin beth dind mlatﬂﬁrand aﬂqylmltomappmg/hes may be

be perforned under y suitabl tion d1
selepf@aétonaare%g wtes: aﬂug cRODIRS 8% %Sﬁﬂﬁ?dea%"{ah Tl polymer selected
shogg VR dife PR %5 s{i‘%hee&?tl[tﬁfe eé%’(gﬁlﬁ; Qe aslacRiERRE fBQa@latlon or an

[ate neu ast y conprise t he st
aldehfydé for aﬂgﬁlﬂﬁomngreﬁaré!ﬂy,\m 004 m@dﬁcﬁf mwmzmnmm@mroued as

proVigELe pb PP e hit FRRRT Y ey SEC PR EER0
profieRdidnyas; SWHYBE ‘Ise\péltelt ﬁ@olgfﬂr %%HOGC heqonp®x§lok ﬁfyﬂ@@/ defivatives

one or ‘nore gr oups, d (b) obtaining t
thereef(sed, &hS. pi?atmﬁ ét2(5§)7 14). nTlgeem;ﬂapr mey be byscinas orrl@htemlmd For the
itions

oy GEPRr AR M neierc TS b Al P Eer g Forthe

preéeﬁﬁreﬁuéiﬁ&la'ﬂgdaﬂcﬁls tHetpolyridr() ¥élBgk @ shdullehd@ragigle hective aldehyde
ratio of PEG protein, the greater t he percent age of

groyy | Germpradly, ﬂteéﬁatpﬁ-%fd\#blt: ol el pat by selqciad; fspm paturally-occurring
o FERER FHRTSDS LN ABORRSELS, SR eL| OBt
rec@hlﬁﬁalt@ﬁ{preémén syeaaitd. Nthegpoyandy] rasit beno Pangtredlacidar weight, and may be

pol ypeptide with a reactive PEG nol ecul e under
lﬁam%@%8¥wvgm%mﬁ9latlon conditions, at a pH 10 suitable

Exeﬁh Ja @%ﬁ&f éd{@olggglﬂﬂei? R0 hekeid 8 @E@}( a))ilb D AN

term nus neubl ast i n;
polyﬁmmderra glgccﬂ leecorepestésany of defotn(lsg»f PEG that hsvbkcanisédtol derivatize
mono-

othgh RSB oLA e B Ro Gt or e meon Carial DtiRaTaptiiony-PEC.
t homeychiat, cR@hi¥hE ddrfvatiSetiof GhdyMe Iﬂatrfo%gd'ﬁiﬂer @hy kii@ible condition

used to react a biologically active substance with an activated polymer molecule. Methods

for preparing a PEGylated neublastin will generally comprise the steps of (a) reacting a
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wat er - sol ubl e polynmer noiety to the am no-term nus of

neubl astin. Such reaction conditions 15 generally
wonroiode176 or pKa di fferences between the |ysi neCcamiSzm4/002763

groups and the a-am no group at the am no-term nus

ét he pKa being the pH. at_which 50% of .the am r;h%e%rou&s, )
neuflaghin m%ql%ﬁrap mp%mlée 50t B (@ (Weh ps 2 19astipeesier<y aldchydy derivative of
PEG Jef‘%drﬂltgnts% thé %o?é'cﬁfeede@ Hh8s RacHSER: 01’16'0? more PEG groups,

ener a ower arger excess
andgb) (yb‘l:mnutgdh@reabmmpmdhctt(sblehdmlerahdhé pptémal redxdionlcesditions for the

act|vethe otermnal grqu t he nor
acylgPy Frartipnsc e BB OBY PGP QIR RAFEpSlctsand the
desfr@@re@t’iﬁ ' ﬁoﬂxgﬂl‘fﬁe tie8roRPIE FRG PG IpRotEia! e oR&R&t HOPercentage of

be as large (i. €., nore reactive groups are
poleEGdeBCbprOQuctf ewer polynmer nol ecul es are needed). For

CerCrey sy e RIRTHra SRHtgR noteeBioafapayeyon of mono-
ﬁ‘n@r/ né\ﬂﬂ&éﬁﬁrwﬂl@éﬁérﬁﬁﬁ Eorﬁ?ﬂ&! tee ét@f)é &f (a)srezldﬁﬁ @QieﬁBllel&tﬁf protein or
ight of the p 1% gener a er t he

polm‘éé@vvath a\macglrvt: mhheepléltmd@rrreduqﬁlere faliwilﬁtlop@pydiwns atapH
ttach to the 0
suitGe 8 B it RPN R CReS ot o BRBDIRH s @miag fegminus of
neubﬁts.t‘i’n %ﬁ&QWHbtal grﬂh@ﬁhétmnzﬁrlﬂ&l&@ se paraneters.
General the hi'gher the 'nol ecul ar weight (or the

morléor ﬁ@mt@él)y homwghiesie povﬂ@tlmf;mem-p@lan@r/ mepblaston, the

| n. gepe for. the n.Le tlo ¢l ud
rea SN o R EPba TP e RE R b i timent of re
watePgdliible pkBner ehcddt9 té thtQehik&eermidiRef m@@élﬁs’tfrﬁ Budk e¢arf6n conditions
mol ecul ar wei ght 1s about 5 kDa to about 50 kDa,

gengeatly |pmwé¢ foy p quf@t@crea kbbgwe&b g lysipe pimang ﬁom)zmd tﬁ@ o-amino

groP@tdg ?1611 4 e{}{enrnﬁﬂg E)g abﬁl l&ﬁ%ﬁé[ glgec ggrg)/g of 'ihﬁ éﬂmmo groups are
profebiel a6d 50%Ret MO PThelpHiassd dffkRdhé fatfbiwpbglmfdm pioitéin &o be used.
termnal reactive group on the pol ypeptide.

In geperal, plthe pH) iy lovesr, ¢ lergay@xegss af pelaehiouspisit Wil bodesigd (i.e., the

lesslzr%% {Vg %ﬁlég%nﬁg/ Al O% %/%(i)rgozé g%, RO %?epgoly%gr rrlre%ﬁ{:g fo n%cfneve optimal
conliitRinge IF geigHIR, highed, the BolyhiéEbitReih @RicittRdndt bOsHIGRLR (i.e., more

into the am no acid sequence of a naturally occurring
reagiiviglgreunsiage ayslphlecsst fewer potbimer melss)lgs atei r@ﬁéedéaﬁ oppyposes of the
ol BT AE T ok BE P BSR4 2 MR

her ghsthasimpaethnivdhsidefanibly ithe moldralad wesht bf the p@lﬁm In general,
sel ectively reacts wth reactl roups on th
the highewihg meleqylar weight of thepplymey, § IKC%WEH?O Lyagr @ekegvleﬁ pay be

attabR&1 B%hd eﬁ%ie?ﬁi. Q&lhﬂ’aggfflt) n ap%ﬁ #JI ﬁpﬁe‘? sh&HA lb@%:hde mto account

am no oup suc groups or
whﬁpmtimllmgrﬁlm pgraogpas.0Gererhls ithehigkai theimobacular wn gihlu 6w the more

bra%@ﬁbotgg g}ggeb@pyﬁb&qr%g&gérrg@ g%]?g% grgl fgr @F’ gﬁ&ylatlon reactions

incRdEd RGEY, AetprvRiredaf@i RaNYlec@hONEEht BXEIER MDA to about 100 kDa.
guani dyl , im dazole, 10 oxidized carbohydrate noieties

Theaprchm@rl @upBge gxolmpbr vicighhis abeuio} kBe |tmal:(qm 5@iBx wu@)larly

o755 DS A PG SRARHO oo

10K t6 abbutPI0®i.n, depending on protein concentration,
i s enpl oyed. The final amount is a bal ance bet ween
In some embodiments, the neublastin polypeptide is linked to the polymer via a

terminal reactive group on the polypeptide. Alternatively, or in addition, the neublastin
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maxi m zing the extent of the reaction while m nim zing
non-speci fic nodifications of the 15 product and, at
woheosgameet i ne, defining chem stries that w || PORiUSE@UM02763
optimum activity, while at the sane tine optim zing,
i f Fossi ble, the half-life of the protein. Preferably,
polyneptidemey p dinked Hadheide ghaihammegirewn ol iptera) lysinegddue, e.g., a

‘ o i ne _ Cof N ‘

s BE LR A S SRS L, TR AP APRIL i

polypebiipe prindecoifigaionstdnads baimanchied froadthehenaerimindiaeactive groups.
exanpl e, . in one enbodi

h | yal k I
Therrolapgr Wikh thgupacsiye UG E@éﬁs}@g@%ﬁgﬁ{ﬁ% 8 'i@ggsﬂ%fk Belyger”. The

. i . Cn _
U D PR 0 e By
act Attecheshemag ocdur ais tHeBG i vated polymiet st any swaidabhan@iblastin amino

grodg ik S psARp EFiog oy LB SPOHT B A g sine fysidue or
resi@@dsRRNYIRED o Hié'scgmigg ﬁ&iﬁ%géldk%?é\%ﬁa n%}ﬁﬁ@go%ﬁ%ﬁléie@tﬁee

al dehyde, 25 epoxi de, carbonylim dazole, and’ o
carlpaybio getups, saitehly actiratedaaarbrnyt groups, ydRg, ighankidyls ingidazole,

.be substituted for the succinimdyl.oiety... These
oxidhied iR olen A o O s lestp GBS flapte) can o
be 8B@%t erhmantkifegnzot ri azol e carbonates. Conditions

are preferably chosen to naxim ze the selectivity and

ext@ereraly freraabeutdnl taagbopt 1Qimwiased actifetsrralymerpey gaale gf protein,

n 1. n_.pal i e [ t
L T i
maxifiising thecextens bNthe Fedctiby whils niiginsielngaionvspbolfic mudifidadidns of the

by first reacting a His-tag nodified with a | ow .. )
progit @ady| ah the gamgrime, idsiieing shemisies that ajll maintaigpphmum activity, while

.ch. t Wi S
o PSR U,y R0E! I BE bR A s st s
50% of jtrdsdlogiealctivity bfthe posttiaiinraaified andibogr meferatipneard00% is
be 28 WD 2004/ 069176 PCT/ US2004/ 002763 sel ectively

tfied wth a PEG containing a thiol reactive head
gr j . . OWIL]

0 o RSBl el ikl Rt rovn
the rtalibr exangreanone embodimest tecpedyalkyleneaglycdlinmiiety is peupled to a

tysif o R s Rl p e o kaBh b Ba e sty eap be
perfniaBd V@M%,N-@?%Iﬂsu@&niﬁﬁa}’(lﬁﬁw activa edtatdueh b PEG succinimidyl

Pierce). Simflarly one could react the protein with

an
suceinpied SP LI apd siedinisrdylpaepipraie (YRA-RERR] Spitele pplyatkylene glycol

exanl MCC, EMES 3;
L L s LN
epo@fdedcarbbming dhAoby) and PORPagivdhateeact the resul ting

product. with a PEG that contains a free SH. The

: Qnl y :
| i nfdlditions] apEne FractiyeEGfinkers cpn ik arbstipiad fog thespr@yaydyl moiety.
i s. i aﬁ]ﬂg ock: EH'Q%]&HH t - of
Th%S% éﬁégl?h&eh %'%'t lér m ng?@%tééég{.ﬁuf?ﬁgg i'n ot her T n‘gl 5 Ed’?%gﬁf@ islf,&lflamle
carbdmatgzoGoalikiphe e pyéfpmbly chosat tp madimingghe seleaivity and extent or
cysteine group of the nutated neublastin polypeptide.
ling can be effected using, e.g., a

If desired, polymer-conjugated neublastin polypeptides may contain a tag, e.g., a tag

ret

rea

that can subsequently be released by proteolysis. Thus, the lysine moiety can be selectively
modified by first reacting a His-tag modified with a low molecular weight linker such as
Traut’s reagent (Pierce) which will react with both the lysine and amino-terminus, and then

releasing the his tag. The polypeptide will then contain a free SH group that can be
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mal ei m de group, a vinylsulfone group, a hal oacetate
group, and a thiol group. In preferred enbodi nents,

woheo4pedyoer - conj ugat ed neubl asti n pol ypepti dePCI/uSk®4/002763
15 conp05|t|on has a | onger serumhalf-life relative

to the half-life of the neublastin polype tide n the
selegheey podsfied Wih pSEhegn tal%ll“ﬁ@rt Tepetye e@Fi gFroPp4gh e g raleimide

ug S i mer
grof S A ATRc SR, R op I SAB bl £BE LY FERELASI!
n ormht’szﬁaagerpamm ot oplaxall withanydmkef that \m}lﬂeonp aspdrifincge for PEG
survival of a_neur or, amel i or ne
attaghipnt. %ry Ve phasamp E%%.Sﬁsﬁaesh%ﬁf PrEd f?oﬁ’&}’ SMPT,
SATHNGE & 2P éal%ﬁﬁleffﬁﬁn IRE&) ”‘Sﬁhl‘l‘éi‘l}z&e%ﬁﬁl%ﬁct@he protein with an

pol ypepti de enhances survi val a neuron, or
amime repative Bskquahd dseds e aialmimadag(é@f axample GG AMASeBMPS, MBS,

eSS SN vl Bnftas, Y BB dIanE P o ST E SIA 14D, ora

Vlnﬁ@ﬂféﬁerg%f)ﬂi Snd\RHEt M rebiltiRE pfoRInEER R B P BNEontaikd B free SH. The
onposition is provided as a stable, aqueous so| uble

onllz dinitagen euthasize o4 d1ei linkgothgbis stripdeyed @sﬁhlatebt camwpblogk ng sbsequent
bI tin. pol e or nutated 25 neublastin
rmﬂﬁgﬁ' %?F%gpa%ﬁ%ﬁ§§3go a PEG noiety. If desired, the
n e U'Dﬂui:b? id sth@ntdiRhés the pelvalrylene pigubll msikiyis coupled to a cysteine

Hoeptl de may be coupled to the PEG noiety b
groma@ he nygaigd nyrblastingglyneptids Couphing sar pe sifeded Wm& o2

a0 B PN BAP up PLRUGRE Soul et S0 B,

eav or “exanp eaved~un
in Mptefeﬁphymboﬂmmnmth)e podymiértdonjigate@rieablastaredlymaptide in the

aramst ers, such as solyv reac e . .
Com@%ﬁé\nélaa pdengepserum héﬁl 1f%§?}awé6awstf1%§5£ﬁlﬁ ¢ the pevdylastip polypepude

. .
i S SRR SECAR o3 s s S
neuptastie polypeitide dimeein thotearhpasitpol indsy SFRo.f actizates BT, aormalizes

oo E O OIS TELEEULE 01 €O Bat haroper. Bewbl oSt fropanic
paih, /R HeABANPALNABhati®] STHER fﬁﬁ?ﬁofb@uﬁl hmehiesh. ARNsUgPd&ermining

neubl asti n conpositions o he invention may find
whethén 4 mqupqptlﬂepmamemw‘m@@fmeum@s onyimialzgspahpological changes of a

2004/ O 9176 Ul 6 ti
SR 5 VRGP E o, MR s e
aut@lwim@@l%ﬁﬂoﬁgorﬁodldﬁiﬁﬁndfgﬁé nettidnl i ze any ot her groups,

noi eties, or other Conj ugat ed, speci es,  as ap{)ropr

t o Inuetergd ggbodiaipfs, therGosmositipn jpproyided aa Asteble aqueﬁaizsoluble
%&éﬁeﬁéﬂ%érsﬁgiggﬁcﬁn?ona Mbﬁyyqsl%#gggygéms % pBRPIpti R or mutated
neulldléstiﬂ go@ﬁqtnda:rconplsdm aREG moietyarif desited athic maublantmﬁ)olypeptlde or

ot her ertles or chractelstl the oI .
mufgiqt e Blap i RepEI e ey i FouBled S0 R Gy B S bond. The
1abAPBbiF &k RNFeaBd () @%t ' &B@héﬁl@ﬁﬂ'@ﬁf&%lé’ g?&te&?sﬁ %li“%ﬁfﬂl}b‘dryl

reactive or cross- Iinkable in ¢haracter, to enhance
cleasauge.obier praopds, ttlneels)ndrcan ba p@@tf@t wisker gsvied (pHysiobogiead) donditions.
con ﬁ%at ed.nateria

conPHER %901? Pafape ﬁSaFlll S spgiglé‘éﬁaﬁgon 8?18%/' ggmpera%res etc., and

mehAdUEREFicatfin & @ducfso b5 bd Eemisd &3t Y 88scttaddd ¢10thB Qliblished
preclude the e |caz1a¥l of the 10 conjugated neubl astin

informnadion relaiimii derigafizagpn pf Brofeinsevittle tvagaisplyble polymers.
L] ﬁscfegl? \593111% OA e%tﬁyl{‘lgli ﬁigﬁgulﬁgr c%%ﬁ;gldjuglbf pgr eﬁgﬂgtﬂy&ﬂyﬁe%tides may

achreve ¢ ese
be employed. Alternatively, more than one polymer molecule may be attached. Conjugated

neublastin compositions of the invention may find utility in both in vivo as well as non-in
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characteristics are described herein belowin

exenpl ary reaction schenes. In covalently bonded
woepisoder7appl i cations, the polymer may be PCT/US2004/002763

funct| onal i zed and then coupled to free am no acid(s)
t he .pepti de(s) tofor | abil e . . The
vive é%ﬂ:bcc?‘ ‘g‘és rfﬁ%ﬁhfﬂ%ﬂé‘élyp‘it ¥l gﬁcaavzgcgﬁ?%@ﬁéowgsﬁw Rplyger may

[ <C
utﬂ{ze { eck gfaagg élgcg s gﬂt Atg or B }dg&@d%@éc‘fés‘ & ﬁ)p‘%}#rﬁlté {68h¢ end use
appﬁcatmm éBy wﬁy bﬁ@canrpé@mtma;ebgumﬁ;lsn aome applidaﬁomsi tph:avalently bond to
no gr.oup. at. the am no-t (ener a

the Fpyies § i choBrivRa S Eipa g L SR Bopars e Antidarion, or
othér'}ﬁéﬁe@ﬁés%r chﬁﬁ@fehﬁ‘lﬂcsttg ﬁlaclf érn A¥ 4 Mh@?e@a‘iﬁﬂlé’ at ﬁgy be

pol ymer to produce the solu protein suitab
advaniagesuain some erppélcaméo rﬁtmtlbnai@p |ﬂamp<2mnplef@atm¢m 1tcrastptbre OT Cross-

tinBE1G 0 R B« FHERR TR Pitbentdy of SrifBotay el e dVEuft

. conjlp@tbdasatiyedl| A@:@oﬂiﬂg@i tid FNYmEPMAS corthid anlyeigkitionality! Rpeating

G can be varied. Most common fornms vary in size from
grouns, likpgreor other censtifyrat grussiny thekdmprtasedegsohe effisaey of the
corl B Rt 8 BN LB R Eb IR ETES, " he

rmtlelms@tweqabmmd t}phmy cuhefgllsz at emphgtd anadhieliedhdse deslfable
that, nodi fication at, the site or sites disclosed
chappstesisiics aye detcrified Berein RelRy Mesraurary Aeacyion sghemes. In covalently

bon%?%élé%e ag%ﬁ'&httlﬁﬂg tﬁ@#&[irg&élpggtﬂggﬁﬁhbﬁ‘alfzgéﬁnf%h@oupled to free

itiondl ment rou
amiinn siexd{s) ofi thafpeptidé(s)etorfesn thbds bobhdwe | i kel y out corre t hat

theeformsvvol b | at ed | bot ne.a
SRS g ke lacs ) Sicaabe S useh o tehe e ogically
actl%‘ ﬁla@énamﬁh ﬁiehep%lﬁﬁe@ Fﬂ"r@fé?ibg;?&ﬂ d?)oﬁ%ﬂ BeP L L&FE 9”6 b/‘9or 8, if the

coupled to a polyner. exanpl’e, one t'wo,
readtiygrgroups af¢ oretheE(phasingne g@upamtmnano-a@nemm chtnhmlly the process

tide. In s enbodi a PEG i S .
invdl ey Rz in e vl HE FREF Avh TRy ot f1b pEpkingth the activated
polyfler 8rodiied ti@Dsobibl@prosiR bdisdbldfop GoryReRiond erheABbes @ddidRation

shown in Table 1 and SEQ ID NGO 1. In advantageous

reagdigbran e pedorngiebypisivorsbretheds, gticle tan dansl vsserierpr more steps.

I
bot VRERLLH Brpltpld BrrE SRR BB IE AR RO A Trms. The
tenith o HOEG 0in b3 Ourid, MO LORTORET 14520644 BORVES-100 KDa. While

nmut at ed pol ypeptide in the_absence of the poly
the present examples yepogh thatfarggted ESHlatigneat ﬂgﬁﬁ%@ﬁ@%ﬁ}lw&@ gt affect

phaﬁﬁUﬁh@é%@%&éﬁr’dey Qﬁé’fabﬂ@ad the bfife rﬁcﬁ) F@?ﬁﬁé& 4:}93%}1 %951 fﬁfﬁ%ﬁ indicates

acti1 vat normal | zes pat ogl ca es o
thatmaodidinati et dncete o 8ites dwdloml haraieisron deloteriane | @qummtly, in

neuropathlc a i nation aof t
SENGIIRE IR P%@?mﬁ aﬁewb&ﬁgn t@t Fﬂu @ﬁ%vn@w@a SN 0? ﬁ@achment

thrd%@ﬁs%ﬁld?le&ﬂ%ﬁﬁé fé@ldﬁ@é X’l&elﬂéél@ SutSbmP Hlay PREe FRML: YARILLL PEGylated
he co as apy3|o ogical activity selected from

both la‘ethg ﬂmrpa andreg ithst armgo(gmmlm‘s:z@ en@nupjasmgl byREF invention.

t f I f
e R RN N B
exafifplé, @Ba twb,Ghika] four, Ok &ve pE@/maﬁtZieéwantﬁéeatﬂaawe@rtb Itmlpcﬂpﬁepude In
mul ti meric olégetldesthat i ncl ude a pol yne 10

someoRRgimefs, arqipty ipaftashed et the aminecterpings m@rcammo acids 14,
39,R8! MREFY 4 {AEReuBlSiR pS FEAI huRbHd98 L& in Table 1 and SEQ ID NO:1.

In advantageous embodiments, the polymer-conjugated neublastin polypeptide in the

composition has a longer serum half-life relative to the half-life of the neublastin wild-type or
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purified nultinmeric pol ypeptides. Exanples of
mul timeric conplexes include, e.g., dineric

woan@lexiee. The nultinmeric conpl ex can be provPdeaSa®4/a02763
het eromeric or honmoneric conplex. Thus, the nultineric
conpl ex can be a heterodineric polﬁﬁpr conj ugat ed

mu@@ﬂxp@bw@m@ indhpalseneerrf] th@pﬁgm@h eARematiesly.ma im pdditiom the
oSSR BRSO oG L08R 3 By s

nornAG2ddHattdldgieh] BhangtPbLa ﬂéﬂréﬁ %ﬂhﬁﬁ:@@blﬁf’c?ivhrbf a neuron, or amehorates
pol ypeptides. |In sone embodi nent s,

neumplaiiepais.oN] p@g@rré@l 2 geybination ﬂf tb@?é;mwypiqgécaﬂ) fUng§om-Ra3.

G ST TR e ——

the aOIBEI-EX mas ¥ gﬁﬁidﬂ@ SicallRtidRy Qfﬂé‘@tétﬁfrm&h@ 8foup cPAdisRRfl GBRo3
bi nds GFRa 20 assays can be perforned as_descri bed
binding RBD AcIGHioN, smalizaiien|of pathploginabehnaes offa neuron, enhancing

neubl| |n N cell line supernatants
neugo%s%\% Cr %léoﬁgmglgeu?%%hlﬂ;% f'ed form of a ternar y
CONRlse m@&@@%;dme (iﬂi\fehﬁdn ¢ ndfimefit poBpeptides (At @lude a polymer-

Natl. Acad. Sci. USA, 1997, .94; 6238). In this assay
conjugategpsiepblastingpolypanfide i Kae myltiaencrolmrentides &y Rrefaebly provided as

pur{ff%tdrng@ Hen??b fg%%{lideg oEgﬁgﬁg &f %hﬁﬂﬂ&ﬂ: el ntlchl?de e.g., dimeric

€ varil ous

congjflexesC Fht andtimeihic tdrhiplex cﬁ:l%ﬁr,ovmed a6k Rat8ronsar audr| lmmomeric

forns_of RET and the co-rece s are enerated as
comRigt- oSy BedmHEmeRC COmPISH Cﬁ?g e elr-conugated

polg;?%{gﬁﬁg gﬂﬁi‘ ind@ARE Bndfufaadd r@t:tglaéﬁlg pByB&RIAEahd one non-mutated

osphat ase (RET-AP) and a fUsion protein
neubbktirena hd:terodnnwxan@lymbracorgiugamdrpoéwepade c@rplex including two or

di sc i sh d application W9744356;

mo{ﬁd'{)\étﬁ%grneﬁ aa?&@’%'pez?ﬂ ®®he Fc donain of human Igd
(r%%% elng:)odlﬁﬁé’lﬁs %@ﬁol?ﬁéﬁ&éxﬁﬁ técﬁ@éab%hﬁgsi 8btide binds GFRo3.
Proc. . Acad. Cl . 997, 94: 6 g?. The

Prefamdtt;lygﬁnndlflg bf]ﬁlelplm\]/}emrmonjugateﬂ mebldnsiin polypeptitly stitkylatese

oS BB AT Ao IPRg by RESHAPEFg eHst  IAVRG e Jufds GFRo3,
ass%%%l 9%% ?Erf%‘%%&hats RbcrfRAYH \7\;(9&)65)?8 1150 FRP ekt V\d?lé tﬂQ?reQ&ce of

to about 20, 000 Da; 31 20047069176
neulBIEEﬁﬁJBQ(h@dri@lﬁkQﬂﬁBHOmelldﬁle&bMatEﬂ@ oarChe descabalnsinda gEdified form

of ety coamIen oy Srsrgenby Seuirdr dhef P vt S56desA. 1997,
94:10238 A M AiSLAYS, tﬁ@ Iaﬁl‘hk‘}l' &f GWFgﬁlEe 1@blec@BOsHn ﬂeoevgﬁﬁtéaefor thelr ability

or an average nol ecular wei ght of about 20, 000 Da.
to rhedhate bonling bptwagn br cxtracefolay ébmm &E gmbtlhe rvem@:swoclaﬂeptors

N N AT TN

fusfon I%)r&t@ﬁ@o&%%ong%’t&{n' BBy ERAMMOEHce A &nain of rat RET and placental
droxylsuccinim de (NHS) active ester. The active

aﬂidmeqlhoemmtase (REBTeAR) a8EG fusion priteiindptwesndls erdtagellular domain of rat

GG (doldsag P Bk o) R Rl e, Noglaber’7, 1997) and the Fo

dorﬁm%‘#h{ﬂﬁgﬁ §%Gf @F@Q&Y?ﬁ}‘%ﬁv@%@ﬁg{i%{%ﬁf)e aﬁith ale? a??}!‘fgl} &4atl. Acad.

to a cystei roup o ast | 0 po ypept i
ScioUSALI9TeM:62a8). ast i n pol ypeptide. For exanpl e,

€0 uﬂmelz Bc%y&%rn of the fnvention & preferably a polyalkylene glycol moiety, and more

preferably a PEG moiety. In some embodiments, a polymeric moiety has an average

molecular weight of about 100 Da to about 25,000 Da; of about 1000 Da to about 20,000 Da;
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mal ei m de group, a vinylsulfone group, a hal oacetate
group, and a thiol group. In various enbodinents, the

waoeulgloaston pol ypeptide or mutated neubl astin PCT/US2004/002763
pol ypepti de conprises one, two, three, or four PEG

noi eties. In sonme enbodi ments, the polyner is coupled
or of gbeu S0P Ppie pbmﬁ@oélOO:Das iTngowa ephedimantsy atdsasi opp polymeric
mmsgraﬁaﬁeaﬁ a%}agé ﬂf%e}g:%xpofsépﬂgﬁgl g@e@&g%e%;%\/g%gg Prﬁ)éeclu}]ar gvelght of

aboGO10,06 Dé; Fbﬂan&ﬁbﬂi@e Aklcdubt welphit 6£380ua20,000 pal ypepti de
or mutated neublastin po']]éPeptl de.. In sone

enbbhf frastional gneep g tRaRAlyalsYlers glverd maiety cap Poeing-

or
o\ P B el
cartidnglimidayoier o BNE oanbbnﬂe t(bouplhag naud»dcastzlaranmhydn@|xylsd®1nimide
YR Db B i 5 B B TG SO G Shrgfete (S5-PEG),
suc&ﬁ PPy ﬁﬁlertgPBQP]?GP for Eﬁb%lrﬂﬂi&yﬁﬁfop?&ﬁté@?keﬁEG In some

ol ypeptide, position 14 in théeé amno acid sequence
embn‘dlmbnis nbmpcblaslkylnn@ glygpplapoietyas oouptedt @taeqystwwkgra@p pfthe neublastin
0 eptide, Jpos uence
poleniEStinfiesSianhtanit palniide "Br Al A5 A ERE viaa
maleRhivP eRfub I8 vinyRAFbAd 8BuP.G Nalodchb@tcatbiis) ang hd}uapg@ap 8 various
of the neubl astin pol ypeptide or nutated neublastin 25
emmllyp@atth@léeubéman pobPEPtEte asnytpted neutdating obpegtide comprises one,
en | astin pol ypeptide or nutated
o? | deEH&%P{)%ﬁe%) conj ugat ed neubl astin fusion

p r Olfn%bﬁfé ehfbodibénts dhe Hd1gmpiois ¥ omyled hel galypebtmuio baﬁé b the
pepti de can be provided as_a fusion rote

neug %l lastin thapis| ap b preminwisd & parage ppbedipienis, the @Ph@ieéfs cheled to the
polkﬂ%ﬁﬁé ht(r)fi]asrlf/él 1r;1) ;30 ogqgﬁdﬂﬁalvaﬁ{lh g?ci% o f}%ﬁ%‘%g‘i é&%u‘&é or mutated
newmbumpﬁlypmydaghtsemermwddaﬁénm {Isepalpmed s woupied tosa mﬂsent exposed
can be constructed usin nethod known in the,
iAo e RABIARIG POl Peicie of FAUED RABIA LB RPRPAR!
Cor a8 R HNimdds, V2 gAOHEOR %Qﬂlﬁef {olthtREQAKRGR Y}ﬁy%gtlde or
amino reactive group and thiol reactive group ca
mutassdchetiblastimpolypapbida st 4 restdue seleated framshergroup Erpsigtingofdhe amino
sui fabl e linkers i.nclude.am react.i,ve cr.oss-l.i nkers .
terrpiiat G aptd o T her ey A Pt oS hRR T4 it BEShino acia
seqhéiﬁ:'e ¢ ﬁll\e/U %?mg?tlr%g@epgﬁ'ﬁgl; m?leﬁ??%a%dlﬂgﬁlstlnﬁ EE Sepiﬁgig,gi?(%sng)r.l 39 in the
ammhuagld seqRaIcy Oﬁthhalmld@-‘étnan(é}'@pb%or wutptedgeublastiniprlypeptide,

posﬁbogl a8 1§ E%Igl l fa‘ﬁlds #A\E ang? éiagc | on m ;?%y;?egp fl‘%&gﬁﬁl agedor{eublastin

polﬁﬁe@ﬂﬂé dn@ ppsicichl 05 irftheaeiifd blid séquakagst the ﬁelﬁlﬁﬁﬁn pSMﬁEPtlde or
SATA, or _SATP all of which are commercially avail able

mutaéedgmlmﬂ%@%e Chemicals). One skilled in the art can
simlarly envision with alternative strategi es that
will link the am no-term nus of neublastin with serum
oned that one skilled in

Povﬁlgrﬁjﬂ!"“@ggecfg%%giﬁ?]gsﬁ@ .enwrateé%ﬁ to serum al bum n that
g: eI&” %%1ﬁetga Fd at Cé)%(li]}legg%wnegblas%n poTypepgzle O el'i)be par%%fded as a fusion

protein. Fusion polypept1de derivatives of proteins of the invention also include various

structural forms of the primary protein that retain biological activity.
Polymer-conjugated neublastin-serum albumin fusions can be constructed using

methods known in the art. Any of a number of cross-linkers that contain a corresponding
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serum al bum n. If desired, neublastin-serum al bum n

fusions can be generated using genetic engineering
woeolecgues, wherein neublastin is fused to thecsaSum/002763

al bumi n gene at its am no- term nus carboxy-term nus ,

.or at both ends. 15 Any neublastln conj ugat e t hat
amipe E53CHYC grQup a’aﬁl Heelaeackive IST‘&‘P@&BI 8 to ngq%fnepblpgm fogerum
albd;r?ﬁﬂ. Xgmﬁlﬁ oY kifhn ;’er hnlépsglﬁblfuﬂg% 8&1&‘1V9 i Jeel lhﬁkers that 1nsert a thiol

I ncl udi humans) can be generated using a sim

reamveanaigmldd\n’DMdse inctudenp e SMCGE, ARIAS, BMP S, MBS) EMES: SMPB

SMPRC S Gy rBetniobis Sl frsofarhel fepwi htoacetafe roup.
Thegé‘ﬁicﬁf(‘lepeﬂét SBAP SIASIAG arfdthap rgﬁﬂé ¥ @thé’&&i &f non protected thiol for
pol yner - conj ugaf ed neublastlns i ncl ude coval ent “or

rea@g)grvegm@fhzory grquﬁgtﬂ prodett avedusitdel hnleagglaassSPlaPo‘il\/Iﬂ)ffsSATA or
sl B TERRELIAS Pl RAfoTE (P PR OB RRY e ifid in e

art Gl sRATAISY Svidion a;ﬁth@ﬁémwe $tRtdBidY thatMvilll lirRXBEReho-feRBinus of
conj ugated peptide may be a signal (or |eader)

neuplgstpwph iseamsdbyeiice at the amino-terninal region of

th rote t
post B Het g P B pBA cnd oo popingai g s
albdmhidrthattage sattt@rgeded aymte hesh®G terMidus 9 Bedtastih of dnibikiteiel moiety on

i nsj de  or outS|de of the 25 cell nenbrane or wall
seryng alpumin. hif dggigeds nenblastinfsgRinpplbp@iBisions ke g gaherated using genetic

eng%n%&%?% hlﬂﬁ%se{&iﬁéreﬁﬁ{éubfégmfs C{E?edpc rt’ﬁé dfifin %ﬁ)?lﬁﬂn 'ane at its amino-

te purification or irdentification
terrmﬁui)ctmhdxynteﬁnmgs or itlbsth aidse/ neubl astin fusions), The
an gg% Pp usncs, Gl Neubl st n,can 8l 20 Re el KPR for
¢y NG e%%h Is TR RIdfg 1 3
1204 (19E§8 ‘Fhd Tatter sequeﬁfge |sans) (%ln%eéé Sa1AGHing a
snndant dtugéagiyc Pamthep smmxde of aneIBﬂaselpl copjigatedhad rrwults m a)pmddct with a

a 'tic.nnnocl al t.i bod ab
proRbedy PRk &5 R A spbiasepiign Bfeio iede bR dsib birmer is an g
I eCOfbt dedVatiPésfPolmertionjupaRd @86t adtihs MchRie covalent or aggregate
specifically cleaved by bovine nucosal enterokinase at

conugates pEmugated qvbtagiia ety frpgnemdswitl othes prodping gpolypeptides, such as

by %ﬁ%l%%l? ?Q/%e%grg}é@pep(%mtép shglglt{: %g{ aepgq ﬁ%;ﬁ?aﬁboxy-termlm For

exainPls el conjugaled peptdcanagibela signal(yr Radaypolygeptide m:quence at the
including .the formof pre-pro-proteins, pro-prq
amipgfierpEngl r @glgql pkthe @Fg;@@gy)pg% gatrﬁp%qt@nﬁgy ohpmsi-translatlonally directs

tran@fe¥ 8?%1% gﬁ‘(% JrHtl 'sﬂéo %Mh%&’ﬁ 96 b gt ELk dfﬁé&#o%‘ iiside or outs19e of the

non ory ate truncate
cellaﬁémlnramsﬂ walh(esg. athe (yﬂadt alpheifidtedemten) ailoubladiibi lrmptor pmoteins can

bl ast | | ud td hat
conEgIe g5t BUOcH B S GEoh O Qe BRHHOT PP LS Oh e
hlstRfmé?‘neu%Pisﬁﬁ tﬁ%‘iorﬂsf uehe ﬁﬁm@i%?seq@éncggﬂ- ﬂeublpdsﬂﬁ %aﬁ leggé_hnked to the

i nduces di merization of RET, and autophosphoryl ation
peptifle R@Tyﬂ-ﬁss-pi@pyfmpﬁsméspdfys (R¥ KRR ¢REQHR N@ 22) (Hopp et al.,

Blogegfn?/ogc ul % &ﬁg#@g&g%%ﬁg@&ﬁé%%gg }S&i{%ﬁ?%{l&?ﬁﬁéc and provﬁes an

epitbpé ﬁ&bﬁﬂﬁﬁ bl 1324 §fécifit hotcskRELANIHRdy, dn8blindA@pid assay and facile

purification of expressed recombinant protein.

6X

This sequence is also specifically cleaved by bovine mucosal enterokinase at the

residue immediately following the Asp-Lys pairing.
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In some enbodi nents, a polypeptide of the invention
has the am no acid sequence presented as SEQ | D NO 6,
waabdioagi7a gl ycosyl at ed asparagi ne resi due at PpOSiUS2Z@®M/002763
122; or the amno acid sequence presented as SEQ ID
. NGO, 14, holding a glycosyl ated asparagi ne residue 15 at
Biopefive: Relypepsidesr t he” anal ogous position in any mutated
neubl astin pol ypepti de when aligned by, e.g.,. ) )
c @temwwnf@ﬁﬁ@mfrt sipvenigananay be prowisied ibarl pieptiye forge including

ide of .t ' ' ' ] [ .
e B SRE MAE D 5y YR MRS 10 B hpocin, .
glydveyiated pasteiBNhobphdNdlated peeteing; ionAghosphorglated proteidisduencated
substituted for the aspar aai ne residue at. position 95 .
forrpg, onpiy pthengysiiranslationad madifies protegy 4 bicaghienpaiblastin polypeptide

: 4 f t i

inc RO g B o o8 LR, Qb ez gro

cofaveatibchtds GHR Y, oe RIETY chindieto RET,dndideditimaizgtion 61 RIBT gdnd/
conmput er, software. This invention al so includes

autqpliogRhory AP RETn f usi on proteins, such as

g- . ' . | . e .
5 40 Ay RGBSR R plcpi,

whiehbolybemideprefeirabdly is\ehyrbiyated nothe tesesalupoindjpatediin ¢he sequence

. .having the am no acid sequence shown as SEQ ID NO 1

listidg§-h the exception of one substitution, or an ami no

aci soRREHMIAMIdatk: }%D%&eﬁﬁdé (?P%ﬁé irﬁf@ﬁ’%n l?a'éofhe ﬂﬁﬁlfg%?@e)iuence

at Teast about 90% e preferably at |east abou
pre@htéd axSES) I 26 diwllding e glyeasylatadh espara@die residde atgmisition 122; or the

o B0 ol 08 AN A 4 v i
at pBSIHER DFRIHBe adaldul PEHibPM Ry AMitERS néllﬁlﬁﬁtl‘x‘;%ﬂ’}?eg_ﬁde when aligned
SEQ ID NO2 with

havi ng the am no acid sequence of
by, eige (@ugialpY computer snfevasebst i t uti on, or an amino acid

sequence _th has .at_ | .abpeut - 85%,. ferabl t

" AL BORE eplooBlud R ARPlAZRP YL s etlioR b B A B peauence
pres2f24/ 08y D ROML3)92RE44 QORAEIA as RGN 1 IBONSS K &ntdifibk W 1§dine

|l east about 98% and nost_ preferably at |east about )
resigopsubgitad for the aspaiagiserrsiive at prRstiann? eef HEQ GpdY(3; or the amino

. . | .
s e e R B R D24, Lt REA I g the
anaN@oBs pesitior ineng xmeped oeubddstio pelypapiide whin adignedby,axyg., Clustal W

am no E%i d sequence 5 that has at |east about 85%
CompuRr SPUWPLE- at | east about 90% nmore preferably at

| eapilis BRRHEoPAB gﬁﬁfd%s RiuBh&d RRblas@d flsisirofRRUbucB3¥g-fusions, as
and 'y a ty to °©

nost prefera t | east about 99% i'denti
destriteeds e gy énUeited Stitas pednt$4BE(3 1, Or bdnd, albummdinsions.

e di nents, .the invention provjdes lypeptides . .

PRt e R Biedides  DefePiig¢RER e it acid
seqiidiRe SHORAPAS SHQ Oh NON € vEUAEY dxlcHbtiddIbe 0fE sidRLMTbA @r 8€ bMino acid

sequence 10 that has at | east about 85% preferably

sequgnck deé hagideast sowy 8as Brofralils ahlshst ahout| Was e piglerably at least
%o r b 989 0
PR, AL Pl P35, PRPHbr 3] oI HIERE oot o
idestitg e theecficbse picschtabasHHY MDD N14.
In other embodiments, the invention provides a polypeptide having the amino acid
sequence of SEQ ID NO:2 with the exception of one substitution, or an amino acid sequence

that has at least about 85%, preferably at least about 90%, more preferably at least about
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In sone enbodi nents, the invention provides a

pol ypepti de having the am no acid sequence of SEQ ID
WOl @E/06017h t he exception of one substitution, BCTAIS2004/002763

am no acid sequence 15 that has at | east about 85%

O/E)r eferably at | east about 90% nore preferably
95%.anere Paefeiablyom dgashehont P3éf @}dampgﬁ pafenablysat I%bahou!a%% identity to

f.er ast about 99% identity to
the eﬁ%%%%%gedpr g’?e ]{[Z%Jdag SEQID NGO 5. In sone

entiadbne rirbodinientd, thednténtion provides! epoapqnidy heyihg deumino acid
havi gg t he anmino acid sequence of QIDNO6 wth
SeqyerEe PP Srwihide sxisatien ¢ftang ﬁubSBF“UaHa AfREGIRR ped sequence

thaﬁﬁg lal?ﬁﬁset ab%@c /gg)&*él@ﬁb ath&R &boﬁﬁ?@‘%, 1%51/ epr@fe?ztber’y 20k ¥st about

l'east a e pre era st about
95 %,Eﬁ’@relpwferapbedtéeeababoua%%ead maeﬂq»mfeﬂB% at deadt abost 99% identity to

ref er abl t | It 99% identity to the

the SiciamaenrBancii 1RGEY 1 b Na 6 1 some
embgdiAR Rhibod{dMétd, ‘T:%Eiﬁ{rénﬁen Bf&iﬁegﬁio%&ﬁ dié?ﬁﬁlh@ﬁle amino acid
havi ng the am no acid sequence of

sequdnee X SEQtIDONOw4 wdhéh$@@spmmﬁann Subﬂtltlliwnam mammp@md sequence

a3 REIREE b o ron e P el ool Bl PRl et about

9599 5%re@ét@rabfﬁit%a@bébbuﬁ%%eﬁﬁimaﬁ@%fe&g% at Qéh@t zﬂi@féﬁ 99% identity to
preferably at |east about. 99%identity to

the sepygaerquepnted astSER HANSEG ID N O 7. In soms
enblﬂ%bl[ﬁ[% %hﬁ)'odﬁllfe%té ﬁyegﬂ{rénﬁgn gfoQineQ?f)o d%@lg?ﬁlgg% a[ano acid

hav one o

seqiNee 8f SEQ/TIH NCI. 31®1th>(1¢fe@tcbp1ibr£ﬁf DB eulssullaatdnl; oif ard@minoracAlsequence
i d sequence that has at |east about 85%

that&aé]agl‘eaqﬂaymgltSSfV@ Freferppbiat l@@b/gbo%?(éﬁpmgeé?rg@r%})l}égt least about
5‘%3@31% né)g?@%ﬁ)le}gé% %t § ‘%f ﬁ{daijﬂééf S?éfsllélw é&@?&ﬁou@ §96, identity to

fera east a entity t
thesmesmremedmsmmdl@s any one of SEQ I'D NOs: 8- 21

iments, the jnventjon owd s.a., ; )
o e borisn e, TV aioR ST ideg A PBL g el fes biyingsthe Ao acid

seqhiAc8 81 BEQNT NO): 6348 Rhd SitetiorPs¥oons WhBdiititidn 8 an £hindRicid sequence
am no acid sequence 35 2004/ 069176

thatP@F At S200bp OB 76 Prefetably deastaboutd@, mbrmuprefsily at least about

opr.ef 90% f b 0/ At
o5 RUguE BT waBe b, PRl hey e b L EiaRL B! axpccnic o
the 8&tfheNBSprestnRideEBRQIANG:6ast about 99% i dentity to

the sequence presented as SEQ | D NO 36. In further

merrmpodiments, theiny ensien prayided @ polyppsidgdeping dee amino acid
seqﬁ%é Qﬁg&l@ 3\5’@@%@{’%‘9 teﬁc%pﬁ&%*fe{h% Suldi pﬂx‘a}é A Alind5 sRuence

e exception o

thatshal gt lehsttaboi, 8504, préfierabhil atdeaBrabdus 2OMACIMOR: ﬁrh&talﬂﬁét la:ist about
| east about 85% preferably at | east about 90%

95%rmapisPapiElRbht 2t leags aboyh 8ite, Fbpostreersbbi & deast @9%@ 655% identity to
theg‘g‘?}% AR ABYsFRNEh KRy, preferably at | east about

ntity to any one of the sequences presented as
SEQn| sonisiG@botiiRdnta ok BGention pmvhxkis a@nb«pdptmﬂiasmgtﬂkmmmo acid

seq@%{g? tgﬁqqyg) Ok Eggbplﬁelmc_)}fs 8t£ WltI} gng@ﬁ e@yﬁﬁ@@g or an amino
aci®§8qlenRAh& Hal 8f Khi@ %b@tﬁ%'S 90 pkeFekably al BakieHodt F0%, mbre preferably at
least about 95%, more preferably at least about 98%, and most preferably at least about 99%
identity to the sequence presented as any one of SEQ ID NOs:8-21.

In some embodiments, the invention provides a polypeptide having the amino acid

sequence of SEQ ID NO:36 with the exception of one substitution, or an amino acid sequence
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In sonme enbodi nents, the invention provides a nutated

pol ypepti de encoded by a pol ynucl eoti de sequence
woapaeei7of hybri di zi ng under high stringency PCT/US2004/002763

conditions with the ponnucIeotide sequence encodi ng

| ypepti de of SE conpl emrentary 15
that§1la§ a‘rnlgast abows 83 pgeégfa Caélqap@b@gtf 90%,ﬁngr§,p§eferably at’least about

95 ‘Vﬁs'ﬁp&g ?%ﬁ%{ A 'Pe%s y i u@ffi ,ga?ﬁdég&? gfeq&agl& a% na%st a{bgﬁ % %}mtlty to

sequence havin
the beqaemcem%entédrat; SEQ IDONO&6. pol ynucl eot i de sequence

encodi ol ypeptide of SEQ D NQ 1. | n_ sone ) )
o8 te§1 0 wn%@sm%*ﬁmw%&g Prlypentids bpying he apaigo acid
seqiReOgEthyWhetdf S%g Mﬁ‘%SePtZ'l 484 SEIHBNGE £ RPARA Bf Sife subﬁtltutlon or

ybridi Zi ng und stringency conditions wth
an anﬁnq» atiy mempicaot ﬁhd’ehﬂelq lﬁestcaeoetrﬁ:ﬁafd,lmqetdbbf gidb@spdmut 86%oore

ProfETR B ot RSheBPT MAEEDe fensb APt s 2edmosarafearly o
leasP ﬁ’&dﬂ? 99%' identRy td A1 oﬂerBleEH ée@ﬁeﬂc%s PREQAGOaIIYE@ ID NOS:1-21 and 36.

pol ynucl eoti de sedquence havi ng | east 70% 1 dentit

t o Iniether g@bwm@n@dw mtat.@qw@wetlc&nfébﬁ ingentien holds the éDNF
£ d
sub RRSTERbRE, B et B ol R0 RSB o A rabtes 3 anc

4., 25 pol ynucl eoti de sequence capabl e of hybri di zi ng
under high _ stringency conditions with the
pollilﬁe@le sabpdianasy theieeensae Bividgs & puitaie] Relspidecnspded by a

ol 994805, R0 ABER Bnpti B E ISR Yo i

polymb&badie segatnceentoding thie pohypeptidecstIRM ID NN cioglesnplymantary
ynuc) eoti de sequence havi ng at | east 70% _identit

Strafl‘g OFH‘éub_éF‘WFH%ff Sl elnsomremo dupensithgymutnied d polypeptidé of the
v GERNAPEL R ] IRt SRR DR o B el PO
polmmcbd‘edb fpguencepotyding thegol pepdeuieiiie R ajah| e of
di d h d t th,t
0 o strE Bl el BRHEY e B ot aiasd By o
polﬁﬁ@eb@i@@qﬁ&ce'cﬁﬁakﬁ@@ﬂﬁ%ﬁiﬁ Wnde$ hfgﬂ%ﬁmg%hcyacondltlons with the

sub-sequence thereof. I'n sone enbodinents, the nutated

polynwklepe saquense mmlthommwﬁm HN QS b0 mysiemesary

sosh Ao BgET0A50, B BB bRy R or e
invengigh %ﬁﬁo@é’&:&da ﬁ@lyhﬁtﬂediﬂb%mhbéjﬁav@ﬁg ﬁ&@st PIUSRity to the
Bi ol ogi cal Oigi non- conj ugat ed neubl astin

polysyrles éweaéelmer?@w%&thsémb@@pmw I AN 2¢c onj ugat ed

51
o nIJﬁ 38121;3 & boaﬁlﬁ%tsp ﬁle%ﬂ% it ﬁglfggghgna?%dﬁw o}%ﬂ@?ﬁdes encoded by a
polymivkntidosequdive capatidé ecshyblmdmﬂlg/mﬁm high sthrrmncwamdh&ms with the
i so] ated froma mapmal.i an_cel | refera
polyiRiEA LSS GICCRPERIEE HEPLBED R oy oPF @P ﬁﬁ&ﬁw@ﬁﬁaﬂ its
co @élﬁer% CRARESE 2 SEAEBBhOUBEYE, ofh'o%e? emPeraﬁleén&soni@ fhutated
ct|V|t 10 Modified neubl astin pol ypeptides
polymeptideiofithe inventert B@ncmlcﬂlbagtpomymmleppé@qume lofringhae least 70%

identity to the polynucleotide sequence encoding the polypeptide of any one of SEQ ID NO:
8-21.

In some embodiments, the invention provides novel polypeptides encoded by a
polynucleotide sequence capable of hybridizing under high stringency conditions with the
polynucleotide sequence encoding the polypeptide of SEQ ID NO:36, its complementary

strand, or a sub-sequence thereof. In some embodiments, the mutated polypeptide of the
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i nvention are useful for noderating nmetabolism
grom h, differentiation, or survival of a nerve or
waemumagi7ecel | . In particul ar, nodified neubl aBCTMS2004/002763
pol ypeptides are used to treat or alleviate a
di sorder or disease of a |living anim
nveiceHs aneded by aoplsleatids sequenss havias \ablea%tgo%lélentlty to the

e

har eutlcal conposi tions conprising
Bloﬁéﬂﬁﬂ asten- pol ymer conjugates Al so provided is a

eu BB 5 ST bR e e e e EBfaied &4 then conjugated

to duld\oR Mdré Polytiees 1B LY h poKHid: @@ﬂjhg’até‘@ﬂédlb%ﬁﬁ PoBpeptit dimer of the
i nventi on maybe adm ni stered per se as wel'l as in

inveniong &h@]r@ﬂblgﬁmp@mtlﬁ@ dimey car be wplmdeﬁ@maen@nmghm eell,
al Ly n r
pre@%)rlg%@ﬁ{ ?ﬁlﬁé%’é lg(ﬂjarorrr% 2 é:ﬁ]tl ogml(ﬁtrmg 88 Gf fr % 3f Chinese
hanigérnovagt orggis., the pol ymer-conj ugat ed neubl astin
conjugate preferably is utilized together with one or

Ned®itfopbROAtiivggut i cal |y acceptable carrier(s) and
opti onal |y any other therapeutic ingredients. The

cargjoaffed heﬁ&ﬁlnl%%lyﬁgﬁ[d@ ciﬁdlﬁdlﬁ@ﬁ'hﬂca%ﬁ%%lﬁskﬁn%o'lﬁ)eﬁﬁ&s of the

. sense of being conpatible 25 with the o
invemigneus esafid fafmademtihg nretabalismorgrawith, drﬁferemnaimdry or survival of a nerve or

del et to th .
neuf G bl TR B at Bl B RUE n ol BER s aiRed o reet paligviate o
dis@libestdisasd 6F aﬂl@\kihguﬁnﬁtl e sd Figflar) WM%I@&* sralise@éd 8 ¢ésponsive
or nedically beneficial effect, as described herein,

to thnEtiY:9F acueFvtIopbic apTo SuF nestusnisani vehadharatissbrload in more
det%l 8513 il able in vivo dose or concentration. The
ormu atl ons include those suitable for par ent eral as

P aceR R aplh P PR R g s wf}a"ecwagates

b e RRHET iAo sy H e 4 mAdifiod pepblasin

polyﬁth@EHﬁﬁ&'ofthéﬁfEieﬁtﬁivEﬁt%H ar, intra-arterial,
sub- arachnoi d, 'bronchi al hati c, vagi nal, and

i nt Fle mlmﬁ@@lﬁ’?asmcgmogat%@ﬂnga IIP@TViQBSZla}Dhﬁ adlﬁﬁ%ered per se as
We@ ] %‘ &r atlaifo?ﬁa Fore t| ans e ab S 11 rl 1
AhE Rt S @ity s ROutit by F physiologically

funstyGiiabatrdakilys thatfesf. Pheshet pRdmat¥igidal Ha medlcament formulations, the
pol yner - conj ugat ed neublastin is utilized in a

polyeieamaegates reyhisstin porgugate pietaurtly dsontilized togethes with one or more

pha%rﬂﬁéngglk 841 }Pyﬂscaﬂ?{@@ gﬁ%@ﬁgﬁ% ol %ng&@%tﬁﬁ%éaﬁ&tﬁ r11"f1é1'ea/11:',¥nts

par
pol ’yhmmamel(ls’%)um&t Fei pheattatasichihy a@:eﬁv\%‘pledﬂ itk denseoflbeftig ddmpatible
s i.on fornulation or as a po
Wit AR PSR ENE At AIccPulatich el 1 indbhe delsferionade e reripient
theRBf. ﬁ@‘ﬁ%ﬂ&ﬁ&%}%ﬁﬁg)&e@ﬂ@hﬁlbéﬁ% ?H)Vﬁeﬂlﬂl ¥na 1%ﬁﬁ@éffe\ét1vé3{o achieve a

br onchi al rnati vel m ni stere
desired pharmawloglpdrﬁffm‘adm Iyedwallaf bmbﬁlcblalzdfaco ms désctihed bmmieand ina

oo o et e LR RS S SR b e

br ehdioRgiufatibdHinkulle tHREBitabld @r BarsHietARt RcNABHbA §%nteral
devi ce. The fornul ations conprising the proteins of

admpipistratiens end spasifenadngnisiraijorcoadalitics mdlyde oral, rectal, buccal, topical,

nasal, ophthalmic, subcutaneous, intramuscular, intravenous, transdermal, intrathecal,

intra-articular, intra-arterial, sub-arachnoid, bronchial, lymphatic, vaginal, and intra-uterine
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be presented in unit dosage forns and nmay be prepared
by any of the nethods well known in the art of
wohemroagye Such net hods general ly include the sCewsef04/002763
brlnglng the active ingredient(s) into association
ri er .that constltutes one Oor npre accesso

ry
adnilBlSFfﬁTg‘?Ié%iogﬁtl@tIOWté‘&Pl for actqsal angh paeerblmiggsgration, both locally
b y and intimately bringing the
ami@ @%ﬁﬁ g%gﬁﬁg%?%p1 into association with a liquid
c arWhen Ih@poiymeﬂ—gomgatecdleﬂetmdadshd icailized i nn a Gormulbaiioln, coaupdising a

i f necessary, hain .intqQ dqgsage ..
i SRRt T GG bR oV AT REROL MoK be SO R 41315 rog bially, or
paréljﬁé‘raﬂff ewRBH tHePoBRhirddnfilthica bl &ibiRtin ﬁéﬁpl@%ﬂ 1ﬂ'asﬁd'u?& élﬁﬁensmn

be presented as discrete units such as capsul es
formalahem 1 ag aam\@d@ ine bldcomem@ds cargigc formuoigtion sthe @ormulatlon may be
edete ni ned ive .

ad SRt recllfe BE bl &SR35, Emay be

adnluhﬁté@éd Rdsally BOBroAsHSIBY Sid ﬁdBUhi’atloﬁl&'ﬂlea&)vﬂieiﬁ{ & Barri8figas, to form a
elixir, an enulsion, or a draught. Formnul ations

gasequistgplesiqropt tbgpéwﬂ@rtbat isipepirecshy the ipatien Sroven beaathing circuit
t gueous preparation of the
Congﬁm\geé&ﬁbfé n%%){l lge\%lgéﬁgpr eferably is isotonic with

t heTld fmﬁﬂuhﬁond denprésirigahe protéifis 6f the kak)é&htﬁhﬂgitl@ﬁ Imay conveniently
saline solution). Such fornulations may inclu
be rgisnEsddn vgit dagf@@tfgmaﬁq@dtm%%mﬁa@feégé ARy obthe é‘ilfﬁ]@?ds well known in
r
the T PR s Fh S it I e B5) D6 0 iRt
ingedgat(s) infchassdaatinm \mﬂn anarieathabenstituésemt ©d nione accessory
u it-dose or nulti-dose form 30 Nasal spray
ations conprise purified agqueous sol utions of
thergnt tHeQBIH@RfiShs afd piep u ingi
| ot DS D IZ T A b e P T WAL AR AP bringing the
actize jngsedient(sp indo agnelciation ivithtadinjud ereem a fioslyativided solid darrier, or

L . E f t.al
botl i RSE AL By B B LB Lt Baos B BB PL BF eiiren
formulafoht abl e carrier such as cocoa butter, hydrogenated
fats, or hydrogenated fatty carboxylic 38 WO _
20029TOBdALIPES P mmnmmasultdmé r ogy ladmaiptiraion may be
prefe s AAE L HER s ERuflL WS SRLERBIEARG Bioh compising o

pre@diieiniisal anowunt od ﬁte@fcﬁv@fn@rdﬂlﬁ@ﬁ s apbwdadirgsimtest 6r ABispéhsion in an
that of the eye. ﬁlcal forrrulatlons conprise_the
aqu&%‘%ﬁ EPQ‘QF gkd B$n~9wé30pﬁ gt Yieh @5 3 s th Jixik g E@HE&? ona draught.

in P ?a[twﬁ? Elﬁ&dgﬁg{o?paéﬂt%ﬁl méﬁﬁﬁﬁh c8ﬁ¢ean@ﬁ§/ c8Jn§HQg ? sterile

pol yhy roxy a or ot ases use
aqupblsrprapmaﬁomﬁl thé activelcahjugsats, whmh atiderablyris fsotdnivewith the blood of

aforemsntlo ed redij.ent the fornul ations of .thi ]
the peaiRiR (68 vswfpa%eh@m? ftieyg- Sheh igng pay dudide suspending
ageh@%h& Wil agt Bl Ay Bﬁ&%ﬂhblﬂ%ts§steﬁ§ fftfdiSare designed to target

lavoring agents, disintegrants, surface active
the agmpo@d o il edderoemmonente br pcertorepremer Tht ifwesilations may be

i_ncl.udi d the ik Th
preéeépegidgiuhﬁ%@%%gﬁgfgtna? ﬁgrtngi)pl ;mal goet oI tﬁe neﬁbl astin

f USIN@¥al spray formulations comprise purified aqueous solutions of the active conjugate

in

with preservative agents and isotonic agents. Such formulations are preferably adjusted to a
pH and isotonic state compatible with the nasal mucus membranes.
Formulations for rectal administration may be presented as a suppository with a

suitable carrier such as cocoa butter, hydrogenated fats, or hydrogenated fatty carboxylic
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proteins of the invention (e.g., neublastin-human
serum al bum n fusion proteins). Accordingly, the
wonres@a®17s nvent i on i ncl udes the provision of sBCTAISk@®4/002763
fusion proteins for in vitro stabilization of a
ol r-conj ugat ed neubl astin conjugate in sol ution,
acic@SOéhnt% .0nJ ug J ug .

e &grprdptions suahragieys drops are REgparethby p simigar method to the
. ! . ' e I
nas ) e AU 8 OGSt SRS Qlld & madf o
thedggr adati on of the pol yner-conjugated neubl astin

pol ypeptide and provi des_a neans of _inproving shelf
i f"}égplgaé éﬂ?’i‘ﬁﬁﬁ%’ﬁ PUHPESC @FQB’PJPSQ’:% ‘_’fathﬁ “’t"_ﬁ%tl‘PTf fhigsolyqd qrguspended
in JABOR iRk ORMdfah&ch B SnihQLESID eao1e&ﬁ§ba§ﬁférb£y§1camé,%r other bases

al so to the neublastin-serumalbum h Tusion proteins
used iferdbpidalmipatthecehticed fommaidiloast i n- human serum al bunin

fusjo rotei.ns). of the invention..2Q Methods . .

tr eleloR R e SN GRIERE: R S B ot a] iginvention may
furth&eidciué ohd SiedhbRthcBEssatylifMediehi(y) seleblied HodLailWnts, buffers, flavoring

di sease in a mammal, e.g a primate including a

agenigndisintegrants suifansragtive agentsi thickeaers Jubriensiro prsisemativesi(ineluding

actd vi uretrophi c. agents. The conpositions : .
wo ksl S i AR 5B O 4R bl Blain usion
proteifzl AMlievedbnqe. o, RgESIh R Hh- RN REEH hibealin ERMROSLIRNS

to treat, a pathol ogical process responsive to the

neubresdinglypthepsessat igeentioppecledagtsprovisien ahsyittde fisian proteins
. | i . i . i . I Vi .
for BN 0 Py A 8 R hBTS Pyl b on o

prefiied dbmstrative geppioasonve thoinvietiona CEheMlusiyn pfoteiasimal ibe phiployed for
agents. The disorder or di seas& may .in ? rticul ar be

exagRIRgenTFoE RS ISR REs degebiiopg! tienghaner-conjugated

neub 5@ ??ﬂgﬁéﬁ?ﬁlﬁ g{}i ?rov’i&fs eﬁﬁéﬁ?ﬁ@ of gﬁﬁr@% IsHelf i REARRS temtfrature

nutri I ency, nalignancy of toxic agents,
statality, grehtbe like.oft i dndepstodd thapthe dersgang corlideratamagpplymiso to the

[ articular have occurred to,.sensary neurpons.o
neub st G ISR pILcing uiipe e futpastienp ibuman serum
alb@l@insfakioh PRiteid YN th@inQentidh. any of the fol | ow ng _

ti ssues: the 'genicul ate, petrosal and nodose gangli a;

MelhiRls b SleaBbpacousti ¢ conpl ex of the eighth cranial 39
WO 300477060176 PCT/ US2004/ 002763 nerve: the

vent ol gl .sﬂioinp 8F e Gvenfibin H%§ible LorpRd 'tljgytjn‘%,r’r]mj AMGiafhg a disorder or
the trigemnal ganglion; an the nesencephalic

disdasé penmaminat g caiprimbte iscinding athothanewhish disotdee orrdiséuzd is
of the invention, the disease or disorder is a

TeSROBSIVE i BeREaty YeneyreteoRbic 3890181 vi ng | esi oned and

tr InfpoRRISHOBBY i i 1,913 iffected, i

b PR 08 s NG 0F o BUSR b S8 90 it impen
or ingasted pheredsentical sothposdittonsdo treatal patittdogicd provesy wepdnisive to the

neuﬁf%gﬁ&gﬁépﬁ%le% ; e clzcongh;:zeﬂ%gllr%ng Iens%%i:f)% E%eh&/ ]‘5)6 %ﬁé&lllgtﬂg %liisgr%grv c?r disease
of a Ilikk YnimACHEE), SiiBhe £ Bidan, RIHIELY disOIAENV G UE:aYSTs@Bponsive to the
_tunnrs, nuItLpIe SCl erosi s, exposure LO neprotOX|ns,
actiffdy abeguretrenhieagents. dikeklispsdediondiseass mepry ipgagicular be damage of the
f [ [ by |k nf: I QUS .agent s
nerfi8 sUGh A 10 M BB S NBR R BUSE MAMRIP NS
nutdiieeddeficithoyt maljfeincy oiox@apents Raidkdenstiniosidibipshésiocesses.

Par ki nson- Pl us syndro , progressive
”Fhe amage may 1n3£>aurtlcu{£1‘r3 %avepoccgrred to sensory neurons or retinal ganglion

cells, including neurons in the dorsal root ganglia or in any of the following tissues: the

geniculate, petrosal and nodose ganglia; the vestibuloacoustic complex of the eighth cranial
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Supr anucl ear Pal sy (Steel e-Ri chardson-d szewski

Syndrone), O ivopontocerebellar Atrophy (OPCA),
wehyodesaiger Syndrome (rmultiple systens atrophyPCT/US2004/002763

Guamani an par ki nsoni sm denentia conpl ex, anyotrophic

| ateral sclerosis,. or any other congeni_tal
neryfe &}eo‘@éaemqram%of&ﬁ%wé omap lbﬁéﬁgg%‘? of ﬁ%ﬁnﬂﬁ@mal ganglion; and
the £ Gﬁlﬁﬁc ASHEMRus. 15 | n some enbodi ments, sensory

and autoﬁ%nlc system neurons can be treated In

parInlsomle ambodimeinteqfithey method oﬂfﬂtdlamwmembldmamrdmmsder isa

can be treated, .nore particylarl delta fi
e PR BT ISR DL} B O e B LR ROy ich d traumatic
lesiSN BTV hdrsl RPFbsPRE ANINA R 0k the PRM 8618, &frebriBischemic neuronal
aut onom ¢ system can be treated. In sone enbodi ments,
dammage.greurtpathyrandiespestadly muphﬁr&bl@arqp@thyopm}dleraém@rvg|trauma or injury,

scl.er.o muscul ar atrag
ischg i Eepapafe brist i R P el fone Y. h oL R iR, mutipe
sclei@¥iss expdRbread neloSoxitky fitdbelic tiResassiRA ab ARMeted oﬁf&ﬂamﬁﬁmctmns
nerve recovery following traumatic injury
and glamage gavisedby infegtions a pplgﬁde@nﬁé‘ﬂv@dlg@ﬁdg@n@@udmg Alzheimer's
. t I
dlse%Qeaﬁhﬁ 1{1%(#1? d?s b{)iriémggrpé @1 {ng g%aﬁlagééﬁg%lﬁs ggvmtréé'rgg% ?90 gressive
SupmimmeeﬂPﬂgu@tmé-mhambmp)&mwdla$mamnb@ Oﬁe@bdnlm&fﬁbellar Atrophy
her ejggy descri bed net hods. Such nerve gU| dance channel s

(OF&+/w, SBy-Hirager syaérome (guu ?UHJ?] PSSR UENPEY): ﬁé}@mplam@aﬂﬂnsomsm
de g%é%@é% hdé?}él n” gﬁg@p gér[r%g(g:%u(tnf C Og&ggrgrﬁp Sl t| ons
neun@ﬁmnesatwg dmm) aat memssdimpairhteat commattod (i dementia.

pher al qur op at hi es t he pe her al
P B RSO e A GHEEC SRIeHY PHEOR e g tsated. Tn
part?(fulérhho%ldeﬂﬁﬁ@ ﬁﬂ@rﬁeﬁfaﬁore&éﬁ%@hﬁﬁé’ 68 SLH QP &I Birticularly A-
. those caused by physical injury or diSease
deltgtﬁéwe C- ﬁhqrsamd aﬂ-b@a ﬁd?amayeonso In hddibomi symppthptic eed parasympathetic
oke associated wth

I
neu’fﬂnﬁ gﬁﬁfﬁﬁodlgml %%gﬂ}o%ﬁ%%%% di sorders related to

neunpsReeaabctiments, MbtSOnéur6h dﬁ@z@e@ﬁicﬂlaﬁ afyBtrbplas Gateral sclerosis
neur opat hi es secondarﬁ/ to infection, toxin exposure,
¥

("ALRO aadsginekapgaqnlas atraply sanrhertraséad. In ofbet arelpdirapts he peublastin
mofgaﬁéseoﬂﬁﬂ 'éxg‘fe%‘ngf;( gcfr%qigo%q{ig&ei[(%elﬁlgngeyr?f&\?ﬂego%ray BRERRY brfumatic

I Sease erern

injug@NAtSikiivelg of anaddisen, Aerigaghidanct clgminel with a matrix containing
chenot her apy-i nduced 40 2004/ 069176
polypsrrqgapupaisdmeobiasin prvicpHdes Pefision pr sonjystppeEmptatrdarpublastin

pol;?}éggﬁés o4t rb¥ ugld ﬁhﬁé‘ﬂ%u i ré%?&ﬂ)teﬂ% t %ucl? néve igﬁig%.fg -c {hannels are

toxin in neuropa dr ug-
dlsqkmedpapgxt Unﬂsd, States &atent Nef 3 3343&25}1 - n d u c ed

o SRR RS, B oD Bt Rischtisr g L2 riggmaceutica

con%)ogltlonéJ&hﬁ ind @y af&als@@ fiBthe atﬂs@@n&l@ﬂf ?é‘l*g)héra? h8ur8pathie®. Among

ditional conditions that can be trea accordi ng to
the peréphicral amuopathies enclud@ddomfmtmp@tmﬂe@e eyl esLifithip inssention are

o Rl Fne i, FeulioREEARETLY PR e sl te, physical

danid3e t¢ MRpesh pHeeisalifanidde té eaPinaDébrl Ahdke AeoBREAUikICHin damage,
conposi tions conprisjng same) are used in the

andmneptplogaenl disprders jelated t@r@g@é@g@e{aﬁwph Alsoyigcluded herein are those
neuropathies secondary to infection, toxin exposure, and drug exposure. Still further

included herein are those neuropathies secondary to systemic or metabolic disease. For

example, the herein disclosed compositions can also be used to treat chemotherapy-induced
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10 includi ng photoreceptor loss in the retina in
patients afflicted with macul ar degenerati on,
woebi4ricei7e pi gnent osa, gl aucoma, and sim | ar dPEEASE®4/002763
Met hods and Phar maceuti cal Conpositions This invention
provi des nethods for treating neuropathic pain, for
neurpRastiph§uehes these caysaddydeliveryaf ghempthergeticrgenissegofaxol or
. Q. i ta. Viqt ci a ¥ i Yori 3 . _
cisB BT, BRI DA iloRq B AARI Dt deficicncy
indpaddypentpathéesdidigrathic hewrbpathiesy diabetic aewopgthies) and post-herpetic
bi.oactjve full - th neubl i 0. pol.ypeptides or
nouIGE Jeges By RIS SR OEITR 0 DU PP D ~ 1
addj\ @B nalldBRAiBNEME] QR B4 %S AR TR ARLh&Mon are
conpositions conprising a polymer coOnjugated
mone-nblragathies,podypapltipiex wiumepatises pahpely;nedigpetiissethcluding axonal

%%?eli'setd in a har maceutically acceptable carrier.
an Y HHPA0Y Ne ur opat hi ¢ Pain I n one enbodi nent,

t herr MRNEnmBYdihaas, YBESorap SRt MR &1 HRintdrfidh i(A pharmaceutical
neuropathic pain in a subject conprisin _ _
corppisitinng cempriging same)are uisidan thedreaghem of iveousrdisanders fn e eye,
. | r.conj eubl ast | I i dieter, In ..
inc R TORGSpIRRAS Ty B HIL AR R E WRTRL NG Bl epcgation.
retihitie gl grightoal slapeini, and sintilar disdasesibj ect conpri si ng
adm nistering to the subject a 25 pharnaceutically
M efh R ClnldVigh ANRIRH1ION ConRfYs¥iBils Conj ugat ed neubl astin
pol ypepti de dinmer conprising, for exanple, wld-type,
U r UG HRAn RN it SHeA6 LA A o RRIMBEIALD FHRS -for treating tactil
i ncl udi ngr,1 neﬁg.l, an?} one of _S_Eé I D%: 1&@% O%-%allngn%jCI ©
all@igmigy arxl fou resiueing flonsmf phiarsenditivity assedqiatad v nepropbihy. The present
| S0 _adm ni sterin o t.he subject. .an.effective angount . .
mefpdpttad Pl Erist ey uBnhgin i A et ¥ g TEpE: comprising
bioB¢thlFul- 0tk hdublasth 8@%@;5‘4&8 oPbiobcterthi A¥ell GSublistiRipoRipeptides.
anal gesics, local 30 anaesthetics, anticonvul sants,
In agditicie hedvecatips pravéfesiphasnaseeicab cConpPsifins sp@pEpiaga polymer

e

phaambéamioNly) seeptable daisnt her preferred enbodi ment, the

anal gesi a-i nduci ng 41 WD 2004/ 069176 PCT/ US2004/ 002763

conpoundTiétirRaPENEirdpathic PAinNomet hyl ) cycl ohexane
acetic acid) or pregabalin (S (+)-4-

am Rond-dndsodBhéht! tRE aRM¢hiioPiHcRIAGE £ nRidd)for ff@!‘ﬁing neuropathic pain in a
neubl astin pol ypeptides and nucleic acids of rhis .
subjest epmpriging adroingeringdeo dhs Jubiect arcoligriye rinonst afamelymérmynjugated

| ' d bl i n. pol i de. di.
we PR3 50, SR 3Bl R BEP ol PRlfes aphoa or
tresABE edpetliopdihinnesibple tahprihly afainlkt@he tOTRNGbidiea

peri pheral neuropathies which can be treated according
phargaeatisalnefésetive Amaye of epehans reuivested mayblapian pelereptide dimer

. u } i ini Wi i . . .
corylng, S BRSA S A e L P E, ntuie
€. gIa any biee Gﬁﬂ%@ﬂDNIDStil, At@-@}( aadﬁ@mga mhmdi/xﬁotfﬁ é]hm:atmeither alone, or by

a e, an neur ol ogi c disorders related to, .
alsqy éfg%%b%ﬁg‘ﬁéf’ $h5 BiecL g erf%@tlm PERERH aa|agglgsfrlmda'@§1g compound
seld i RPEER M S g0hip HRTRNHBST BPNXidsNAEagh RRMIRPRbREES(RNEY Tocal
anaesthetics, anticonvulsants, antidepressants, corticosteroids and non-steroidal anti-

inflammatory drugs (NSAIDS). In a preferred embodiment, the analgesia-inducing

compound is an anticonvulsant. In another preferred embodiment, the analgesia-inducing
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as those caused by delivery of chenotherapeutic
agents, e.g., taxol or cisplatin); toxin- induced
woeongoeatrhi es, drug-induced neuropat hi es, PCT/US2004/002763
pat hogen-i nduced (e.g., virus induced) neuropathies,
vi tam n-defici ency- |nduced neur opat hi es; idiopathic
compeune ffegabppanting fldamingmethiyd) cyelebeape aertissicidSenpregakylin (S-(+)-4-
es nt . No 5 496, 804 and 5, 916, 555,
amlgach here?&’ ]fﬁy Om d by reference. The
| NVEHY heDblastih bblyf)éﬁtidbﬁﬁn&mléi@adiéﬁdf thiyrinvéngioh @ phafmaceutical
nono- neur opat hi es, nono-nul ti pl ex neuropathi es, and
COMROPIflORS COTBRALIRAS @@lymﬁh%q%aaﬁr@ nebleslin polyPeriidadaners descaged
|
herégfy’ag/rg @gf%d}ggge %r ﬂt 3%?#3%%?&1@5@& \X@tﬁ@%ﬁgﬁéﬁgl rget%ﬁop%ﬂﬁes Among the
penl}lshyrabﬁetmqmﬁneﬁtvhﬂhwam he &eateldﬂa)c&fordlﬁg tlﬁuhlsphﬁdfrailon are trauma—mduced
neuro at hi es, di. n (a) d{yauma i nd

PiSag-Bi> daose eﬂ)seéﬂ Wéar AY0; Y dligease %ﬁ%tsﬂzli}yam degnage to the
brai Qllf:#il}{siecﬁl(ﬂﬁnééécw ¢ &F&a&l’ﬂk%gsédc{h‘%%&@itﬂ Bra Hae, and

to neuropathi es | hduced by al coholism
neundlogmlrdlﬂﬁdemtebatectmneumdegﬂmaimnbon i ntoxi cati on,

Sg} dealﬁlg‘frﬁ fon SOOrHrg? n‘g tgflgglg‘irgs Shsel f Itlgfgg%f ]élldﬁge neuropathles (such
as thbdelcafided YL RIDry of dherfbtHamp e G@ents es I ARSI dH cplatin); toxin-

i ncl udi ng "t herapeutic drug-induced neuropathi c pain
lndlwdmuma@mas@‘dgbgd@ﬁd netgepaihlnamatmgem ucghterd. c‘anarm«imed)

ne B GBS0l B P uBh R rSRRBALA i b
nequﬂaﬂﬁ¢§tSeBee gyUﬂd@@Staees@racénVNablsa@@ 802, and D 1H833, &dth herein
caused anti-viral agents, partlcularly anti-vira

mcca@@ﬁafeé @éﬁ&é@r@e ?ht‘dﬁmﬁ@n@flu (rtlagsisam be psrg for trerfment of mono-
4 e
1 o HR9B0 b PR Sey FE AL L n b ot o
denqehnatpgt theuespagties; hsndfg tig deublastdt midlentideslaridopolypeptities dF this
12 deficiency, vitamn B6 30 deficiency, and vitamn E
mveptionci ency) (f) | di opat hi ¢ neuropathies, (g) diabetic

| nﬁl%q?élpd %nc éc{‘%‘cﬁ%‘h H?Jei’@fﬂé?imgﬁl néirdpathies,

ammat i"on- uce nerve amage
inclodimgoGhe QBIulmaaIlnded nekdophiasdib) euhjtmnﬁwramfan&gced neuropathies, (c)

tox&%{qeﬂmeﬂwp@e&?%i PSS ugagiﬁﬂg lr,fgqlugqg)a eéselg@lg;ed by alcoholism,

v1taﬁﬁH!B\6 iHoXRABSN, hekdearbBRtialRRlcafiord iaf 6 B, chlbRedphdhies], disulfiram,
but not limted to renal Insuffici ency and

isorigzide. Igtdo ilthllsm) metqrmldazmee srisanidazalednid e 44D m@mduced

PCT UsS2004/ ropat hi e includin
neaf P AR R Rl Poe AMEPR ELLOGR & bR i cAled by i
cant&RIZORY, pa,rthcmalwbrﬁlmeer dpents 9§la¢tbd Gropathe gasipohdbiath of taxol,
with infection by a virus, particularly a virus

taxafarceeigRlatinmeredaalegyinaistas nendesinepndvinh lsnpemd suplyas caused by

antl(ﬁra@ agcgﬁé %ﬁﬁmﬁ%ﬁ%ﬁaﬁﬁ%af Q%eg?s%’ se e%?e(a thdn 1110 u%r&ﬁgtﬁ%g%hh% 8f ddl,

I Cl ency Vi
DD@I FWD,I ﬂo‘saam’&*—:t Mapse, metdniBazoild, and muiamdme(a) @pafmli-@iciency-

i i ncl udi n limted to. Guillain-Barre syndrong
ind éq*?ﬁ@ﬁwepas%ms L@ﬁﬂl&ﬁ&%}ﬂ aet 1.%?4 Ratifamyn E&P@ﬁ@%@%ﬁﬁ@m B6
def@%@ﬁ;laﬂﬁ%llta&meﬁ&eﬂ a@ﬁl%@ﬁg athled rqg %ﬁﬁ@ neuropathies,

pol yneur opat h ’) tr| em nal ura
() epathoagmdu sym@dmage( (in Ohﬂammgtlchmtndnmd mqrvn dawangeo(j)

neafleBERsruton o) ey P A Rl R BRAT 1 Rrisereipp et
famli i ATRmY 18 poRMEliroPAtRy,SKen@led Yissase AF dbry GRBIEEX]) metabolic disorders

(including but not limited to renal insufficiency and hypothyroidism), (m) infectious and
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10 regional pain syndrones (including but not |imted

to reflex synpathetic dystrophy, causalgia),
waeopliasi’a- associ ated pain, vasculitic/angi opRCHiIUS2004/002763

neur opat hy, and sciatica. Neuropathic pain nmay be

mani fested as al |l odyni a, hyperal gesia, spontaneous
Vlrabawonﬁthlsh dnelading bui wot Ionitetie apwrepathisfpathesspiated with leprosy,

[ he Y.
@gé}éé‘ tn%u{cﬁa&} o%aér?%.&‘g%ltdléﬁt\’ég hglll:llgé 181?)5%37%& aﬁh?c%lelrxr a virus

seleeﬁedlfmm the gedupednsistinglodd hdrpes \&klsr(e grehegpesf wstehwhidhahay kad to
normal Iy innocuqus. This invention des_ a nef hod
posr%@m?twémqu%@a} advumag IRpEageiciency virus @‘é@:fm d ¢ papikeyga virus), (n)

autd3 Qﬁé%ocpatﬁléscﬁhiﬁdlﬁ‘% EW hithited & CRALRL BN s?/ndrome chronic

nisterin a pharnmaceuti cal
inﬂaﬁfmtm'y denmhnxttngqfolmeprdpﬂﬂﬂr monmlongaélgeminmpaﬁny@d{ undetermined

<ol T, Ao i s e
(mcil{d%?é hRGof B&ited G @Hp@ﬂic’rﬂﬁé ahd () SUBI RGtopafiit pah s?ﬁ{dromes

admmnistering to the subj ect an effectlve anount of
inclpding nvert-trwmtlg glatnelﬁlm @baitastlimb painypepiplelscletpsiepain, complex

b R o S PO S G
cauddiBa)yl ne@alas@a—%@so%[ﬂﬂecﬁ&u@ Ivascudific/AHEidh fHiciRUBphiNeT 80 sciatica.

ei t her al one, or by adnrnlsterlng to the subject an
Neusopashie peia ramobmmapifesied asallpdynia,ihypprelegpiapioganegustpaipnor phantom
ef fective anount of an anal gesi a-i nduci ng conpound
pain;

sel ected fromthe group consisting of opioids,

ant -ar rf nm cs l aI gesi cs, | ocal
sth %@ enty #Qﬁﬁﬁ%lg anti depr essant s,

i cost eroj.ds,.a Al efer d enbo
thelt ﬁ@r@e aﬂa%lrﬁﬁyelgﬁb@rfﬁes 1 g cShdifibn Bhe SughE piere pain s
evoké&l W‘ﬁhﬂ\ﬂﬁuﬁ{ &f 18k k18 (£PDEAEHYRIMt is AdthaBly) innocuous. This invention

anal'gesi a-i nduci ng conpound i s gabapentin
lncl(l(lels—aamﬁthodr&rmﬁlaymgftﬂcbhebﬂadmauea pubjeati d) or

B R e N S G e S R

phafﬁd&o%hﬂébl@%ﬂébﬁﬁd arioR oy R pmyrrrée c6lijiBdted SutadsimdubRkel g@lrypepude
in association wth a therapeutic agent, including

dimgpelong.nited to an anti 43 WD 2004/ 069176

Pdﬂa%%%%ﬁeﬁ’eﬂ%ﬁﬁﬁem CARB§ enﬁ&?{ﬁtcl QEs %H}eﬂ{btdi for J[r%zﬁ'in[g rir:%l%tié%allodynia

ti-cancer agents I nclude are no
in atsObJ etiaxitier bytaﬂxﬁltletraﬁng i the butljedt an Rfectia@zmmd@int of a polymer
vincri stine, vindesine and vinbl astine. Anti-viral

conjygated aeublagtinpadypeplife dimer qoptaining rungated wilthiype pprautated
neuftidtin 15(9?%&%&1@% méﬁﬂﬂﬁ%’ %e% ﬁ?éa@@&ﬂe%@(gm Kk :1, 2, 6- %l and 36 or a

I sonl az Trea or Reduction of Loss
muttd for8e tierdoif \ﬁuﬂhyr dlonawobi adme‘mtimﬂmgmnhe sutject amefattiveramount of a

L d d f .ed f [
neul B DS F S oot P of ittt g g maBeIRG pasppgund selected
frorh BhePorBhS E&{sis@iﬁg Brbeidid¥EAti-arkBhm e %?ﬁ@lt 4l %e§1c§j I|6Re hihdesthetics,

neuropathy. In a preferred enbodi nen the 1oss of
mltlpmwlgeﬁsmtid@pwane, eortifastoidn andhBiSAAPSpdn A preferred embodiment,
This inventi

the 3 r%na %%sya] gP%ﬂgg sompound’is an a Heon PEET kﬁr’l}ino%her pré}"erred embodiment, the
analgesia-inducing compound is gabapentin ((1-aminomethyl)cyclohexane acetic acid) or
pregabalin (S-(+)-4-amino-3-(2-methylpropyl)butanoic acid).

In some embodiments, a polymer conjugated mutated neublastin polypeptide dimer is

administered in association with a therapeutic agent, including but not limited to an anti-
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10 therapeutic treatnent. In prophylactic treatnent, a

pol ymer conjugat ed nut ated neubl asti n pol ypepti de
wdi2oEro691e adnmi ni stered to a subject at risk of PCT/US2004/002763

devel oping | oss of pain sensitivity; such subjects

woul d be expected to be subjects with an early stag
canpRs JEeH A BY) antFyiral ageat ndRfi-coRachaganupriide.ibyt angdet hmyf@ﬁ to, taxol,

C t t a

tox S U LGS M, BT Bl anf il B AR agents
incladé)jbug aeedt Hmﬁtad & dag lIIIDG,S(Mm fmhmae dipsdee,dhétainiddzele, and

adm ni stered to a subject who has experienced |oss of
isomdagidh sensitivity as a result of affliction with a

neur opat hy; such subj ects would be expected to be

sub}-ect sTigatment foxRedyetgmof hessrod Paimbensitivty r eat ment

with a polymer conjugated nutated neubl astin

pol ppepthietienbiediment, thedeyentign nahides ameatbod fos rm@mg the loss of pain

eto u riate nsens [V
sen§ iV Cin bR AT ARERAR A Rtorl i R AR o dgeh e
neudd a&iy-lé\aﬁlﬁéthcaﬁ Pﬂ@ﬁ# opaphifesed é?ﬁmﬁmlsﬁcﬂie%dsfo@?bﬁﬁ%@hsmwty isa
of infectious and viral neuropathies is contenplated

lossrindheiyiahpain eensitivalymdiis ingentionicontcawplaies kath prophylactic and

therqg ﬁfc@eﬁﬁﬁén‘?n of viral infection and before onset of
neuropat hic pain. During treatnent, a polyner

c oniinygeptsdhciiu tiebidtbnn el aaér dmnﬁxgbt)eﬂ epftatdé newblastin pobypeptide
din}aegg} q?llg;}ﬁ%]gtre?ﬁ%ttg %(ﬂpl %&Sﬁ? Ir]égpf g g) s Of (gtie;lrjﬁrng E%téﬂyfty, sucﬂ subjects
u
woggl%g %ié chégll tg"tbg gul\Blgd@Jt?cE %I naglééé{[?o i g@&@eatﬂg TROBLEnt with
neupastin umlfm stich @rcuinstescaseladd eetvé tomeat berig mtmnts preventively

oo (R s Bl D iR S BB S ppide dimer

is a@ﬁ%ﬁst@x%ﬂ R&S kbj &ﬁ R 16k %)qi)erﬁncé&%ﬁsnoﬂ ﬂﬁﬁlﬁgﬁf\dt? @R eult of
virus (H'V), and a papilloma virus). In an alternative

afflistion aii surepaiul, ywar subjpejsugalé e expeateddo he aijenss With a late stage

KR T R A Y S

undSy siheisuRbtaddeld induld geabe folteet iappropfiste Paintiehdideit} Methe subject.
appearance of a rash. O her synptons include, for

exaqipl e, TEAemeRYSY Wﬁﬁiﬁfe&fon@ Qhd '\ﬁiPﬁfl&ssBéi'afbd' Neurdpathies
affected area of the body, which is a common

co “P}loh ERhdtRrddfmént R IFEeSiohO SAEVird] %%@&Bhﬂﬁbs (1§561R&£§§96d
Post-herpetic 44 WO 2004/ 069176 PCT/ US2004/ 00276
ProphjdamCQraatman i{ imdicafedaftar deserntingionmdiviral mufettion pné pefosr onset of

neufrefiie baifo e e p@ienf Rno R sont Bae T Red Relblétin potypepide

dinlde W RRAHINr e @Meﬁ@iﬁp@a&ﬁ&%ﬂfﬁﬁfop%l@@dlﬂ fri¢hudih SRR o€ limited to
neuropat hy i s cont errr;]pat ed. Prophylactic 5 treatnent

neumpamlgb@n |a@80ﬁ@mdd}zsléln e ywoymel d@@@ﬁﬁ‘ﬂm@mihl@pam associated with
I on .0l t
ineEbT R P APt RlobRerea M PRBR S Sulieo R ARF b0 bes vir

(and @iorOpatibilerlpai a herp%ﬁ !@dwd vatis] which ealyTedt toQlostigirpétie! neuralgia), a
di abeti ¢ neuropat.h H,I% al so conmence upon det erm ning
hungageymmgunodpfiaency; \gwa‘t( yland g papillowagpupl laisandemativ

emlgjd @ﬁteé}cn £ L& ggaté&’ ﬂﬁ{a@%e Eﬁrp?%ly%%ﬁﬁg ﬁﬁﬂél’ s @dministered to

] ugat t at ed neubl ast
rednhel’thc séveritydofinenstpathédpdin, should it appear.

Symptoms of acute viral infection often include the appearance of a rash. Other

symptoms include, for example, the development of persistent pain in the affected area of the
body, which is a common complication of a herpes zoster infection (shingles). Post-herpetic
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10 prevent appearance of neuropathic pain. In an

al ternative enbodi nent, a pol ynmer conjugated nutated
waenlloast’s n pol ypepti de dinmer is adm nistered POTNSZ98/602763

the severity of neuropathic pain that has already

app. eared 6. Nervous System Disorders In a further
neugplgia cpn lashior pameni PHMOE: 894 Bey 2APeRE ssHsERl sronthseier Agy wsh-like

W@ﬁ {“}qus éﬁe ervous system disorder in a subject
such as a man by adm nistering to a subject in

pargmer - LS8 uaa&??%ﬁ‘ﬁﬁ#%%ﬁ %aer%fgiﬁvl 32 o ot e

o o e O By Bu SRS BbirE B 1RBRle s Gl chrophyactic
treaftherdt of AMEBERXnéRGpathiBE WoER oRNSNRD hiter c&@éﬂﬁ@ﬁ%oﬁ@f%ﬁé ifitial

conj ugat ed neublastin pol ypeptide or nutated
diagnosts|od didbatep ot Jipbpes-arsoeialep Suxploatmnd Hiefge ansebobheenathic pain.
Pro@%%}x(ﬁﬁg{’étaﬂﬁelﬁ Q)f ?crunﬁﬂtd ng%@c ﬁ%ﬂgéaﬁyg fngﬁ Bﬁl %81%3‘ engee pRgn determining

thatTdmbjaet isaiti sisls ﬁﬁrtdevreldpxﬁg ditdetes aﬁdfﬁBetas @e@bdu@tla&@ ptoms. During
nervous system_ di sorder, such as a_perjphera
treafiperitod BRIiRen Foniugniss Mpiaiadi neublastin RSlHeRPGHe dinpgrris Admigistered to
t
P e A b, LR AT Baiv opbadiment, & polymer conjugated
muﬂatedemublastm olysptide dinoer is 2ninistatd togreduaghe sdverity & neuropathic

.heur luding without [imtation | esioned neurons
pal%ﬁ’&tﬁffs ‘? al%Ijneur ons. Peripheral nerves that

experi en@@rv‘bﬁ@ emr]%y%m but are not limted to,
nerves of the la or of the spinal cord.
| nvIzan?t ﬁuvtbermspwmhe wnpﬁ@apmdidneal pedtsidi of tpatiypeppricdenting a
r ef. ul t.he treatnent, of L o
neryufRyslad Py stlecrdSieh 8 gTRan, Pugriminipigring f g subject in ned
ther@6£l4 Qféﬁipe A?%ffe&@w RBAOYE 2 folYmer-BSTjLLNET ﬁ’éublastln polypeptide, a
neur opat hy, zhei mer' s di sease, Huntington's 30
comloskign €onfpiing nEewlastinpebasetideanpuitries heeblasingoiypeptide coupled
to a}%ll %S{)}zae éﬁﬁh}ﬁé}% F]h%'t]ﬁﬂhﬂ[%ygl ﬁfe' Qqueglgg Qr/oz@ﬁ E?drrgu%at neublastm
polyptidy or mufasddrivablastaspslopeapiiae cwnphx @enprting a n@ﬁbM@in polypeptlde
2004/ 069176, PCT/ US2004/ 002763 Addi ti onal, exanpl es
or Ilé'&ﬁfafiﬂlp%mést@rp%a%\%%ouﬂeé taiaeladodensmeipty saeh A I9ek aﬁEG
ner
s t r au c%s% &%%h%e h? g Bglttl%l?ég%n%f{}oﬂggys?&ﬁ (alsoﬁfér, suchas a
periqahembndnmmﬂyy mrrmhwuaojaaﬁaupmpayﬁﬂremﬁ Huxans arecprefetred subjects for
neur opat hi es, drug-i nduced neuropat hi es,
t4mi n- defi ci ency-i nduced neuropat hi es; idiopathic
neux @BRLr&8njughtdd db@iRkinG ol QMIH‘!G? §f the Pvention is useful for
neur opat hi ¢ parn associ at ed "w t oxi n-i nduced nerve
treatingragefecpiataryeon, mcdwh@iw:tbom@mim)géesmned neurons and traumatized

el BB A B APl st it o, mervesof
the BRUNPLH ofdBe SHifBlcotd Rdghitivie@PORIht-dfR %Q&d h@&bl&ﬁﬁwﬁﬂpude
neuropat hic pain, for treating tactile allodynia and
dimpgsrare Besfieli i dd tsement of apwodegesrative digeasssosi eareialistiemic
y d
neol QRRHIYnkop R 30 DT (8 ST TR g o'
disease, Parkinson’s disease, amyotrophic lateral sclerosis (ALS). Such neublastin

polypeptide dimers can be used in the treatment of impaired memory, e.g., memory

impairment associated with dementia.
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systemcally, a formulation conprising a pol ymer

conj ugat ed nut at ed neubl asti n pol ypeptide diner that
woay4meo1Tay not be truncated at a dosage from 8COUSU0kGO2763

to 1000 g/ kg body weight of the subject, per dose.

Preferably the dosage is from1 g/kg to 100 g/ kg body

veiddlitignal examplonplconditions oxdiseascavie disprdstseofzhe perimheral nervous

S ' r ' )
oSSR 0l 0 5 P KRS SR
cheinothygrapgiigiiced helitopathieh) toxin-inihered ndmepathiB adragentucedhtutopathies,
. effective ampunts of the fornul ation of the invention .
vitapyiR-dgfaciencynduced diewippaibics; idinppRug neysopatiies; eRd diabetic peugopathies,
o i ¢ . i
e B AR o AR o R inDige Welidech PR norve
danibge, ipfdymepon-deludedmarveidadagenot imrddegenmatiog. et nvdstive
can. be adm.ni stered vja a suj tabl e.del i very .syste i
neufiinpolfenpady oirper o EoribupSb e BettinegpeopatiiS bin, for reating

tactflE ARHAROH (BPIUGRY loss bPPARTUBAN B astRld¥PHUn nouropathy.

i ntrapul nonary delivery, subcutanedus delivery, an
I Nt apergg ggal delivery, nost preferably via
i ntranuscul ar delivery, intravenous delivery, or
su t Y ' [
se BRERE AT S mpE Bl AT DBt KSR APraply
systefioailg, d formatatien abmgesiny @ pylynéd comiugitedinucediieudlastin polypeptide
. pol ymer - conj ugat ed neubl astin pol ypeptide di ner can
dimgpthaimgy or may B0 EonsRIe g Af0soRR SOMbH A SE L U0Hed kody
el L o L PRS0 4P B L rorRd 0P (0,100 peie body
weightadlthe subgect, pet dabe. Mat prefermblylithe Bosagals, fromh dpigtled to 30 pg/kg body
.nasal., ophthal mc, subgutapeoys, intr scqul ar, .
weighlol frRBIRSt PEF d%GcepmiIm | REKE 1AL 4EKERGAY Weight of the subject, per
dosé. MThdaptuticll) éfectivOhmsa@s bEfhe FbrmAMR P RRORRLSon may be
bronchi al, I'ynphati c, vag[ nal, and intra-uterine .
admanistieriddo mstbjeet. in Reedihiereof tradesage edgimerf excertainddoby anelof skill in
the reﬂ;ﬁ%r al ader)r(i ni.l%%rta{ii on, both locally and
g\%’s‘?é &3??%? BYEPNE ed. Preferred fornul ations are

sui f abl e. for subcutaneous, intranuscul ar, or
i nt¥ averBIYe ¥ ni ni stration. 46 WO 2004/ 069176

P Us2004/ Q02763 8.. Regi s I n sone_ enbadi nents, the
f%\&m es?lgf‘d_ ShYsaop tﬁ%&ﬁ&ﬂ%@ﬁ@mwa@i beadmypisteprd via any
suit%‘tﬂé’ QAP R | A8 Drd b RO R iRt ggw goﬁs%ti&ggﬁgrﬂltéivﬁlﬁus Aelivery,

ormul at’l on three tinmes "a week rtwo
intrgnekenlar deloyery, iizapuithenaap delivecy, siibéutampys delivetyy apd intraperitoneal

o OB o BB oD s e pftancons
deliviétyt TROSRILBREN pbBPEFRR WHEPRNHe Ritcf@fd Blctholil 8dn 4156 b&/SBninistered
_e.0., the species of mammal irmunized, its inmune
via grathgeal deligeriody wei ght of the nmammal . Typical Iy,
o o P53 B LGB0 BRI BBl giogg o e .

systesd orrigedds Ohe thrimlationg inchide thiesesniavle fortpafntiiliag 8@yl 8fhon
a given treatment regjmen. .10 The frequency of dosing
parqnifiraladgunishations avq sreSticRdmivistratipninedalifiss juglude oral, rectal, buccal,

topiPf! ¥REPbhMBalmic, subcutaneous, intramuscular, intravenous, transdermal, intrathecal,

intra-articular, intra-arterial, sub-arachnoid, bronchial, lymphatic, vaginal, and intra-uterine
administration. Formulations suitable for aerosol and parenteral administration, both locally
and systemically, are included. Preferred formulations are suitable for subcutaneous,

intramuscular, or intravenous administration.
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dimer of this invention is within the skills and
clinical judgenent of physicians. Typically, the
wadni4riesits at i on regi me i s established by clini eair/us2004/002763
trials which may establish optimal adm nistration
parameters. However, the practitioner may vary such
adn$ -ni st Regimes regl mes according to the subject's
heal th, wei sex and nedical status. The

efqm@ﬁ@;ﬁ dyge @éh%@eqm%p%@smfyr hemmbmeptdedimes afithe
1nv§1{1f091 ér(‘r}]\ggésg@} os%nﬁséérﬂ{ tggfgé é\z}lg)fe[cp% fodjxer{& eﬁ'%g r%lleg E1mvat§ ES’Y]%CF for two
wedklse Ilt orlat toeoptiniize fhecapbyticefticacyos polyhet apsjugited mibged neublastin

he, fol |
poliRRREAF PR i Bk ApITIored BoQiBIeBEIoss TR HMERe Lhe Wit dose and

eSO 04 Kl 108 4 e S 23018

statng ihd bety weighierféhomsmmatd Typicklty, papeldlleyvela:]hemmmhré nomitored
|rculat|on if. admnlste rats. The

d.in a
usin; SHPERALAIG B esnifiE 0P YSrs be Af & CREIEH Qe PiSne. 8 figermine
the SEd4BY bPA Rf%ﬁ%atﬁiéﬁﬁfé?ﬁﬂépus adm ni st rat| on. To
i ncrease ~bi oavai | ity of neublastin, PEGylated
f or'Hee Béquenenobdbsingulor apohymev\mreugatmmumds@bubmstm polypeptide

Becayse no si ne c e.n ast i
dimgp SRR HSS BERTEE Hns Bnd Qi AR Y RIRERES; Typicaty,
the RE@itliattdtion réfima iedtablisNdirby e A sridl O whRhREPSstbEisiRbptimal

its amno termnus. Thus, for each neublastin diner,

adnyigystratien prspaeterss Hovewier theepraetitiasemay vapCwek pdginjstratiperegimes
[ I rget
accé%ﬁlﬁtoﬁ@é; ﬁ]l Eus%:aﬁg }fegl}flﬁ Vyelé]lﬁ s%g a§§| #e%lctapﬁ%tﬁl]ssgpe greguency of
dosHigrmiy slseghry, beRiE@yilaaﬁﬂe @nd ofirofmc tﬁ@lmerﬁs(ﬂfr%ﬁ@@athy. In addition, the
w | d-type. neubl astin, even_ 30 with two 20 kDa PEGS
frequepgepletpsinggmay b yariedylenending emwhether the frsatmentiisgaerhydactic or
thelta alticd mechani sm based cl earance pathway was
erriding the enhancenent in half life that was
ex pEdt ipderttmnbe furthehilbsrated yn REGylating non-ditnitMy examples.
2004/ 069176 PCT/ US2004/ 002763 Exanple 2: Construction
of a PEGyl ated Mut at ed I\Iebbl astin (N95K) The
bi oavail ability of nutate EAAMELESStin forns PEGy| at ed
at internal amno acid residues was next exam ned. A
Exampleds Bioalsilubilityt (iraintino@pimiaaNBEGlatedNevbR&Hr i Ng
residues at positions 14, 39, 68, and 95, when
NUNOHOA11a3md )06l i BerSRQ rb&nhdnt neeslestie Sted16ketvd 20 be rapidly
insert |lysines at selected sites in the sequence.
cleapph Fram qpeepkadion Hoadnynistesssd ipwaegnously in rajee Bhepeteinsgyerpbelow the

tor b £ MR on RERE s ph SRR s PG A To tnorease
blowxaﬁa‘t&htylﬁgﬂe)lbhstlm PBG’:midefdnns of irohenéd fgubdastih &@ee constructed.
dues. The per hi ubI astin chinera
S%%ﬁ@ﬂ%%% ;‘félela%gﬁcep r’éﬂa peu Sequence, Sy D SRECI Iy Ylation
[
cheﬂ@s?n L@ deult in@@jﬁlﬁﬁfoﬂ o %g@ E@elal%/ég})gg%? ﬁ?gﬁ?ﬂtﬁg aPH$amino

of the structure t at shoul order
ternipus X piss rteheh ngubthstiy daneretrlnl BEG inmigtasashould Be attadhied.

S n con ugt e th r GC content and
Ao a0 Br o s PR R et dod e afino Bt 1R oveh amine
specific chemistries. Surprisingly, PEGylation of E. coli expressed wild-type neublastin, even
with two 20 kDa PEGs attached, had little benefit on half life, indicating that a mechanism

based clearance pathway was overriding the enhancement in half life that was expected to be
achieved by PEGylation.
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into two vectors, pET 19b and pMIB 164, a derivative

of pET 19b. In pET 19b, the sequence encoding the
worburoeddomai n of neublastin (NBN1 13) is direeCirgs2004/002763

fused to an initiating nethionine. In pMIB 164, the

mat ure domai n of neublastin is fused to a histidine
Exgigglec Consoneripn i Paerisss Mol Neobiasain NOFKD ne

hi stidine tag_ by an enteroki nase cl eavage site (SEQID

Nos Thesbjoaypalabidiyy ofmputafed;nepblastiyforas Bﬁ@a{?%i PriieEabamino acid
res A ATt RhaS; 4 fa Ty A @GR bRt Socuring residues
at pelsisiohsatyt 88, 68BMsnd 05 IwkekGnEuierédhds SBAFnTGABEQAD N1 ,Gidre designed to

GC G 4 MGHHHHHHHH

inﬁ%@%@%sgégégé% SRGTETRE. AReS NI oMAGreTYe elgmative sites

e B8 PR JFETR IR SRR D Bl AL v
StnEGBIvLH: XS 7533 fiamewdk R identifEsuxfdRe GshRs L TRe Ser@ephin/

neufalii PR UARTREA ST U 480b e A/ 01220 pPUD) §ap tped o
ideﬁég}/ fﬁ&tioﬂ&%}ly i@(grBrt-Eﬁfr regﬁﬁs bf the balctiifeAh&Fshodlg be BFbide®T
GCA T CCG 225 1 RFRFCSGSCRRAR

S HAnggderdg expressthg WilditypsrpeubfptiCEan GO, PO, ONLEICE AVEBEA

oo GG G B, b B3 B o
intoG6¥0 vEChrs PETAGAaPMIBI64Q RtivitiR of pBTIOR 1R p¥1S 96 Be Sequence

C.R P 105 316 ACT _AGA TAC GAA GCA GTA TCT TTC ATG GAC
enceging fcanaipne domeir efngwhiastin BN 1R3 yisdingetly fysed 1o qn iyitpgtigg

medghn SRR 2, ndlh WY OLniRhtih fisce FHabiRligngiR e 10

histidifizs) 36d sep@fitciGPori Al Hidtidlidd thg (bSERQ ehfdrdiinas clch3dee site (SEQ ID

NOY5 1 Y0k THE i G RSO RO DRSSO et o0 at o
region that, based on the distribution of positive

CRaHIOSSHRANabER WHId-TGFe NEuiBRktiN RRCRIBAL afd Ii’%ti}gfek)ﬁge Sequence

bi nding site. This Site |likely contributes

Hisp 289 Tf%ear ance of the protein. Athird site was

1 taneeked et cNOBar car car caT CAT caT cAT cac TG ace gec 45
1 M G H H H H H H H H H H S S G 15
46 CAT ATC GAC GAC GAC GAC AAG GCT GGA GGA CCG GGA TCT CGT GCT 90

16

H I D D D D K A G G

P G S R A

30

91 CGT GCA GCA GGA GCA CGT GGC TGT CGT CTG CGT TCT CAA CTA GTG 135
31 R A A G A R G c R L R S Q L v 45

136 CCG GTG CGT GCA CTC GGA CTG GGA CAC CGT TCC GAC GAA CTA GTA 180
46 P v R A L G L G H R S D E L v 60

181 CGT TTT CCGT TTT TGT TCA GGA TCT TGT CGT CGT GCA CGT TCT CCG 225
61 R F R F c S G S c R R A R S P 75

226 CAT GAT CTA TCT CTA GCA TCT CTA CTA GGA GCC GGA GCA CTA AGA 270
76 H D L S L A S L L G A G A L R 90

271 CCG CCG CCG GGA TCT AGA CCT GTA TCT CAA CCT TGT TGT AGA CCT 315
91 P P p G S R P v S Q P cC c R P 105
316 ACT AGA TAC GAA GCA GTA TCT TTC ATG GAC GTA AAC TCT ACA TGG 360
106 T R Y B A v S F M D v N S T W 120
361 AGA ACC GTA GAT AGA CTA TCT GCA ACC GCA TGT GGC TGT CTA GGA 405
121 R T v D R L S A T A c G c L G 135
406 TGA TAA TAG 414 (SEQ ID NO:35)

136 * * * (SEQ ID NO:36)
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the natural glycosylation site in wld-type
neubl astin. This site is naturally nodified with a 5
woanplexi7ear bohydrate structure. Therefore, PCT/US2004/002763
nodi fication with PEG at this site was not expected

to inmpact function. The fourth site (Rl4) was sel ected

i n Tve efihemutsians (B39 ped RoPovere éargelgd aryregidmdhatobaseden the
d1st‘1qﬂfi)ﬁjtidc u@tg 1?1@3 t:haﬁ" gggcgﬁiatgg sﬁmlg%c@;fgght E%)ges%ﬁf%ﬁe}%hﬂ%mdmg site. This
site (hkhlg dbh&ﬁ)lﬁteﬂw@ &ia:tr 1pid wisgranboe s e fppsteinh e\ &ﬁﬂddﬂlte $vas targeted at N95,

di scl osed herein. 10 _Four different nutate

he patwisl glyeosyletion e it Vig-taprncyplastin. e This si¢ %ftnaaﬁgﬂx ogified with a
conig'léxdca}ly ?d%?&éﬁ%ﬁﬁe ot &rBford et RS kiR WAl YRGRE {niles dw& not

nstruc hese nutated neublastins contalne
expsdtedjtoanmpatirfonctmnd Thetfetrith sitea (Rid) Wi ddectdbidlig refid@Khatovas not

entifies {hese exenpl oi nt .
covRigs S ABRGteo b Ao e ARG ATRSES . HOMRS APdr@inessidue at
posftl%fl &5 SydsQe dﬁl@ce@"ﬂuﬂpa Baird (e “ArowKd ﬁuﬁaﬂp?wﬁ§ Bisag Forthe studies

pol ypept i N1 reférs to the nunerical 15 position of
dlscﬁm;gd}(g_remn no acids int he sequence, as nurrber ed

nd f
o TR rined B DA By fhE b bt AR ATHE the

wild&l'g»gb caqiRbcd oMt héidlasti 9slybéstileMere donsGABRE ! Thbscti@afeat
K neubl astin nutation, site-directed nutagenesis

neubqggmsFg@n@g}@@@g@ﬁﬂ@@g@g@l@ubﬁlt@g@@&l@;ﬁ@%ﬂ 39K; or N95SK. Table
1A Weh@fliés%ﬁgsﬁ e%%rgpﬁ%%&ﬁ%xhpﬁtlggsem\%o Ll ﬁl?eg ‘é% é%g?le{l?%%ture, Xi

refepotb spepiinsl ecié o€ o sald-type naldyasan @olﬁpéﬁ%ﬂl\l@ ﬁef@ﬁ to ‘ﬂﬁe numerical
TABLE 6. Wl d-type Rat NBN Sequences 1 ATGGAACT
positigg Pt AloT Brke FIGFeCACT ée@g@@nngEQ ID NO:1, and

e A R Ky SR PR I P omerical

posi@ETCECCTCT 151 CGCGATGITC CCTCGCCGGT CCTGGECGCCC

%CA%CT M 01. GGGACACACC CATCTGI

f—d é@ﬂt@gnesis was

neu@astﬁﬁm@mA@miMME®@mm@t@m@@m@mby are
resT% GG 401 TGCCGGTGAG CGCTCTCGGC CTGGGCCACA
p GCTGATACGT 451 TTCCGCTTCT GCAGCOGGTITC

GCTCCGCCGA GCA CGATCT _ 501 CAGCCTGGCC
AGCCTGCTGG Gaé%% %&Rﬁr’@* Aea8eRses 551
CCCRCCHEAE A GAGCEARREE BT ECEEE @@A@@@@MCWAGTC
35 580 1TACTEIGAT GG ACERGAA CACQETERAGGA

ATOICTEZECETE@E ] ARGCERTT GO @ECTEY CFBE ECAGAACSEQTICD
I\IG525) COCGHEE THCEEPIGE CLEHCC RPRAGC FPALICAPAIAGALT AGCTSRAIEAS

351
401
451
501
551
601
651

51
101
151
201

REPASACELS B ROVP Py Py PERS TP AL COERARC

RN PR

CCGCGCACGG
TGCCGEGTGAG
TTCCGCTTCT
CAGCCTGGCC
CCCGGCCGAT
TCCTTCATGG
CACCGCCTGC

GCTACAGATG
CGCTCTCGGC
GCAGCGGTTC
AGCCTGCTIGG
CAGCCAGCCC
ACGTGAACAG
GGCTGTCTGG

CCACCACCGG
ACGCGCGGCE
CGCGCCECTE
CTGGGCCACA
GTGCCGCCGA
GCGCcaeaae
TGTTGCCGGC

GTCCCGCGCT
CGTGCAGGAA
ccaeCTalae
GCTCCGACGA
GCACGCTCCC
CCTGCGGTCT
CCACTCGCTA

CCAGTCTCCT
CCCGGAGCARG
TCACAGCTGG
GCTGATACGT
CGCACGATICT
CCTCCCGGGT
TGAGGCAGTC

CACCTGGAGA ACCGTGGACC ATCTCTCCGC

GCTGA (SEQ

ID NO:25)

MELGLGEPTA LSHCLRPRWQ PALWPTLAAL ALLSSVTEAS LDPMSRSPAS
AHLCSERALR PPPQSPQPAP PPPGPALQSP
ATDARGCRLR SQLVPVSALG LGHSSDELIR
SLLGAGALRS PPGSRPISQP CCRPTRYEAV

RDVPSPVLAP
PART.RGARAA
FRFCSGSCRR
SFMDVNSTWR

PTDYLPGGHT
RAGTRSSRAR
ARSPHDLSLA
TVDHLSATAC

GCLG* (SEQ

49
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101 PAALRGARAA RAGTRSSRAR ATDARGCRLR SQLVPVSALG

LGHSSDELI R 151 FRFCSGSCRR ARSPHDLSLA SLLGAGALRS
WORGBRIISEP CCRPTRYEAV 201 SFMDVNSTWR TVDHL SAPATUSEN0GH02763

(SEQ I D NGO 26) 49 WD 2004/ 069176 PCT/ US2004/ 002763

Mut agenesi s of pCMD20 usi ng ol i gonucl eoti des KD3-210

S%ﬁ;&éﬁéﬁ%&@e&us}iﬁg oﬁg%ﬁlﬂa%ti’ es %D%-E ?O Etllc?l%.gi3g2ll resulted in
fonﬁl\%i(gi;()ﬁq{@}; @gg.éﬁllml DAATGTTCTACATGGAGAACC-3' (SEQ ID

5' ; GGTTCTCCATGTAGAACATACGTCCATGAAAGATAC-3' (SEQ I D
KDINEL D &) -CHATCTRT PERBEFT TATHE CEHAFACRHE6HT Tig aspar agi ne

at position 95 was replaced with a codon encodi ngEQ P N0:27)
xo3-¥$i ne. A RL4K mut ated neubl astin was formed by

5 -%% AR R cata COHRATGNGAR Y 3 8T Grll AS nodhg)POSI L ON

with a codon encoding lysine in the neublastin

C 0%%MBG%QH@cﬁon%%?%s§a%a%rggag gbﬁﬁér?% §4s replaced with a

nmut agenesi s was performe usi ng
codoh egending kysing.des KD3- 254 and KD3- 255: KD3- 254

%%Wlas m wasc-%grmgﬂ- y re%-{%%egt Of(aSCEO%Oll‘l %ncoding arginine

at positiGITAER ek e ol g il thea®idiaster cddir| ddee of pPCMB020.
.paNQ 30) The resulting construct was nanmed pg@sCl\;g(l)Z_Q. ZE

SiteagirRbBimpiggencsy was weTlasesdrpcMBoR Awging wligepicieosidenkD3-254 and
K_Dgfz 3. codon encoding arginine at position 68 with a

codon encoding lysine in the neublastin coding

sequence of pCMVB020. Site-directed nutagenesi s was
KD3pe¥4 oBMet IATHENBOKrcusimgcoTdTgencrEceot i des KD3- 258

and KD3-259: 30 KD3-258 (SEQ ID NO:29)

5' - GGAGCCGGAGCACTAAAATCTCCCCCGEGATCTAGACC- 3" (SEQ I D
KD3RRFR 1P - 98 SHEG CACCCTTTTGCATCCETTGCACGAGC -3

5' - GGTCTAGATCOCGGGGGAGATTTTAGTGCTCOGECTCC- 3' - ( SEQUTS P Mo:30)

NO: 32 e resulting constr s nanmed pCwvB030. 35

A é@b%{eﬂgg%% 8@3@%‘1’%&%&%@\%%@% by replacenment of

ar gAA RBEKahuftdHeudaitth W fohédb Veg)lla[é@mbﬂt dffi€odon encoding

neubl astin codi ng sequence of p 20. Site-directed

argigifiesa) eptE PR 68 WithpeEon eneedinglasing g ngehlagiin coding sequence of

PO S AP A A e PR n PR s legpeteotides

KD3-258 and KD3-259:

KD3-258 5'-GGAGCCGGAGCACTAAAATCTCCCCCGGGATCTAGACC-3’ (SEQ ID NO:31)

KD3-259 5'-GGTCTAGATCCCGGGGGAGATTTTAGTGCTCCGGLCTCC-3 (SEQ ID NO:32)

The resulting construct was named pCMBO030.
A R39K mutated neublastin was formed by replacement of arginine at amino acid 39
with lysine in the neublastin coding sequence of pCMBO020. Site-directed mutagenesis of

pCMBO020 was performed using oligonucleotides KID3-256 and KD3-257:

KD3-256 5'-GACGAATTAATTAAGTTTCGTTTTTGTTCAGG-3/ (SEQ ID NO:33)
KD3-257 5'-CCTGAACAAAAACGAAACTTAATTAATTCGTC-3' (SEQ ID NO:34)
Expression and Characterization of Mutated Neublastin in E. coli

For expression and purification, a plasmid encoding the rat neublastin N9SK

polypeptide was expressed in E. coli as a His-tagged fusion protein with an enterokinase
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40 KD3- 257 5' - CCTGAACAAAAACGAAACTTAATTAATTCGTC- 3" ( SEQ

I D NO 34) Expression and Characterization of Mitated
wolealloast’sn in E. coli For expression and puri PCTalS2@mmp02763

a plasm d encoding the rat neublastin N95K 45

N AT e RN X ETL
seq@%é.%@%o(?%%@éﬁwﬁliﬁ 2%90 %1 %ﬁé?ltéﬂgﬂﬁ(ﬁ fldin ?s‘é@&rgﬂf)rovided.

0 the start o e nature am no acid neubl asti
Thede quE nelds wiiledyded in al APWv@sulgn Brass and the 5@GelbhaimuBfrecovered

and fr n cell ste was provided. The E. coli cells
frorg\g}eeln?qjélga“faﬁheél&%gt&qﬂopn Press and the rat
ne Uil ea9d SO niNeRé AKDBRLER RMs ekt R Gt 11404 Bh WRGRE e

pellet fraction. 5 The NO5K nutated neubl astin was
hydenchloaiste erg il dashrand thegdis ftag rewioved yithrentirokinase (see Example 5). The

| ori f ql ded t he..Hi.s-t d.with

prodiet P8 eR suin%eiel ¥ iifgiogBly iR N3 pftele TRES T Ahd bn

Bakefioh@ (R B0 calvrQiehageasity on N NTA agarose (Q agen)
and on Bakerbond WP X cation exchan\ge resin,

Entlrterkinaseereatmentiad the B tagged productiggetedin oagberrant cleavage of
the g&gelﬁlx Egﬂgipﬂ}eﬁﬁ{nﬁtgg Haﬁﬂ% § c@%ﬁé’e@%ﬁe QJSIH%%'IQ dte!é1 ?—fﬁe%‘)ﬁé@% Sltoduct

i nine mat ur equence. resulting
(NBNT06R€98 K e hd fullpaowdvicin thd KIBNA G3-T8B SR swastufalilyliydisgiduisbable
in the KIRA ELI SA and_structurally  indistinguishable
from thermatiee forP.dR Es percrRtibality e suanidiaprindsiceq donafygation and therefore

Was%g@f&isﬂgs-ehggﬂ%qkdenaturati on and therefore was used
for subsequent work. Rat mutated neubl astin

NBNR: GaukSEK nevtdasEE BN GENAS K avns B gfed of arBa@rEG 3 BPEG
i eti es per. neubl asti.n nol.ecu) e, ysj e
ol REsk PR g i TERor Y abU Ry reigheoPussinridd
propisiifie FEA-PHA) Ryith ABlofeHafhaiB§S1 02000182 80@e Pehctimit.t Phe resulting

reactant. The resulting PEGyl ated product was
PEGylaipé prashict wassubimetidvie exthnsive characieatzation incbiding anglysis by

lysis b SDS- PAGE, si [ hr o r aph .
SDEBAGE P puiopriem s utSSERD oS SHAFRLES g assisted
lascH 86k RionABAZHbZAhisAPedRBStSNBEALDIRIS)Y péivtle lnﬂzl}%)ng, assessment of

pepti de mappi ng, assessnent of 20 activity in the KIRA

actipty mahe KARAJELISAriand feterminaticrefsndsionincemteant Therpugity of the

oA o e 5, P SR s v
gre«@érahired s % h dhe A6dblastineNITRUplod st ri gheduniee dotieduoigy edrdétions as a

. under _nonreducing_conditions as a_ dinmer, consistent
dimgg, cpnsigtent syityitcpredicted struetiree Afpgri&iGytatigp, therespltingproduct

_ oo ar . _ . o ,
coniiRHoF 4 BicR oP i od AR Ltipting) BT Mol HRld, W) was 5% of
the pfodid&, 3 REGspedmoleculs, RWhich wraro0hobEtha benduet) B AEGegser Gidlecule,

.of th rqoduct, .4 PE er. npl ecul e, i ch was 30%
whihop SQRGE T BiAELeTEheS T BT RSO CONENT B, T PEGylated
sambt th&e vEQH At Rbce SatBEREMNBR 1QR 1LY HEEH Rl neublastin in the

aggregates. Residual Tevels of unnodified neublastin

produst yises beheve theclimiie pequsstiation hhel endotosinofontama nf the anateral is
rout}_rpe‘fy leers]sfj L iﬁJ/%?gr.] tleh%tspggiﬁg Q&iv%to%}ileai’]iéhsdated neublastin in the KIRA
ELISA is 10 nM. The PEGylated product was formulated at 1.1 mg/mL in PBS pH 6.5. The
material, which is similar in potency to wild-type neublastin (NBN113), can be supplied as a
frozen liquid, which is stored at -70°C.
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routinely less than 1 EU ng. The specific activity of
the PEGyl ated neublastin in the KIRA 30 ELISA is 10
walbo4Mae1 7°EGy | at ed product was fornul ated at 1PATM§200i/002763
in PBS pH 6.5. The nmaterial, which is simlar in
potenc to wld-ty neubl astl n (NBN1 13), can be
HIRGRIPK, ond RGSK| Taicd newblksiin Dalypspbietivete expssed in .

coh %g%&#} ?&?&‘ Hg g%l-‘{‘l U%%ﬁl%ﬁé Iq j)ég%{:at aogls P%}&Eﬁtloﬁsang assessment of

funétl@ﬂf&&&@cd‘lbeﬂ abov ol theaMBNCOANISKsndopreti:ed to t he sane
nmet hods for purification, PEGylation and assessnent of

f unetdpapatih SEPEGYRe RRAYRA MNYubldein B P66-NIFK
neubl astin. Preparation of PEGyl ated Mt at ed

Neu,tdoﬁ&ﬁtlo'frtm@?&@edl\!%m%%%ﬁat@& n&iblﬁéﬁﬁ @ %frﬁ%/@lﬂs th@thad been

N95K mut at ed neubl astin (2. that h been
proguasd iz Edcalhari sterefl at 46Hinst mMe @bdammmomha@ /6 S d0UmM NaCl was

RPN S G, TR LA T v o

PEQWPAL10,000b) (SHearW it Iitfind@, £00. Pae cahisiewmtifdubated at room

Pol yners, Inc.). The sanple was incubated at room

temﬂ’é‘ﬁﬁ’é? far rourpin the Herdy then ﬁfeatn@ wthySanM heidazale finad), filtered, and
sto%e g%#%? Qtzi?’lce éﬂ%}éhdct VJ %ﬁereﬁgd 1n2t%rlga[ e%& I&[ﬁg ?(\)A%:almng 130 mL of

the bB@SEatk antthe @ifich Icﬁmtﬁ@lrﬂg'SID()l’IhL@ff thdlhﬂk NP RGY1kted ﬂdublastm was
the other containing 100 nL of _the bul k. The PEGyl ate

purkisdioRs theesgtion nyx T P ETE}CF%I% EM® $&ndM)¢EMndpsiries)o rT e column
wadTuR Gl AR teﬁ&@ra‘ﬁgé. Alf Mffe@%ﬂeﬁéﬁ%ﬂ }fyz'%) gen n' €. gghf&m]chl%nde was

was run at room tenperature. Wer e prepare
addpy tothe medction miﬁmdd tora futsl ooncdatrates of8ddebl 4md théieample was loaded

reggti m Xt fi.na ncentration of 87 mM and
ontp ﬁggé’l%(]?rgifaé?tq)é& ccﬁ égc@%nﬁﬂﬁggﬁnﬁ?ﬂm Fract ogel col um
(5 £8 ddMuBh Bk wASRIBKRE bne dIEmMA QLHARL ¥BSmWR %ﬁngyhbxbhate pH 6.5,

one colum volume of 5 nmM sodi um phosphate pH 6
80 mM NaCl, therheith Wrcmonelmélanm meluow! aliqnots of 6 meMaboiluroplsphiate

confaiffk SURMNR 08 Rt Wt oSGt Aol o R b Qpinglff Genm and the

PE@{dtct heubl eyl 2t eted mm @8 b Rnwite kitteenfl #8PstddBtaining 5 mM
colum with six ten nL steps containing 5 nM 20 sodi um

sodpwe phesahete pH 65 510040M Naf Nloee stens eentainigss00ant Aakilnagnd six steps
congffePupD R oy 8 p 3, 588 P00 B S Gl gt

at 280961 Airlthen foﬁttex%ﬁﬂoﬂmadlﬁﬁﬁldnwsmwm eSéleafad fractions were
nodi fication by SDS-PAGE. Sel ected fractions were
poolssl fitgred thuongh 8. 2 b, apdolilupedyyith watqr to bddng PEGylaged rat

neumﬁ%ﬂﬂﬂﬁ? A e asg’esgin (jf I%’cg%i’lh ‘rilév%gﬁ 1{1%6 in; a?ﬁ%tgﬁ%n@ey were pooled

er ‘assessi ng toxrn revel's 1
andaafidies thrbigya Q\/Qrpﬁn ﬁ@ﬁib@ﬁwZ Tha fhal ﬁlfatehbpﬁzﬁéjalld%wd%d tored at -
0.2 jmnenbrane. The final nmaterial was aliquoted and
70°tored at - 70C. WV Spectrum of Purified PEGyl at ed
Mut at ed Neubl astin NBNLO6- N95K The UV spectrum
( 240Y3@ctrmyn of PiEdyd Bt 1NBMMidGEKedE subblakibn NEN H6aV95IK
neat sanple. The sanple was analyzed in triplicate.
TheTlREQY| sptatins (24034 0ech) i REElylated NBN N95K was taken on the neat

sample. The sample was analyzed in triplicate. The PEGylated sample exhibited an

absorbance maximum at 275-277 nm and an absorbance minimum at 247-249. This result is
consistent with what is observed on the bulk intermediate. The protein concentration of the

PEGylated product was estimated from the spectrum using an extinction coefficient of
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30 absorbance maxi nrum at 275-277 urn and an absorbance

m ni num at 247-249. This result is consistent with
woheatd/o6s176bser ved on the bul k i nternmedi ate. TheCprusk@®i4n02763

concentration of the PEGylated product was esti mated

Lly)m t he spectrumusing an extinction coefficient of
*2505 3 A (2 Ghe/ Tes Ir@npatyatiop 06 teRETEaed peddastin butk H0..1 mg/mL. No

e .
bt TR S AR O

by SDS- PACGE 5 AI i quots of PEGyI at ed

neubl_astl n_cont ai ni nglds 1.5, 0.75, and 0.3 of t he
pr odfliguots QRFEG atsy aeeldastincosb@impna . 5,0.35,4nd 003 g of the product

g e e ——

Codtdskiebsillidet BROTBRE). MRlRulatveight nadfedd {RBCEBRIFAGEe run in
anal ysis of PEGyl ated mut at ed neubl asti n NBN106- N95K

Pafi‘l}?éier non 10 reducing conditions reveal ed a series of

' i t
SRR L 8 o et rvon
redmmtcmditldms‘ﬂ/eafedQ&ehébofdﬁnﬂmd’iﬁaspéhdﬁl@% édifications with 2, 3, 4,

nmol ecul es n the purified PEGyl at ed produ
and faoye Hraayt %]?éﬁl DSFGRIRGE AREEIoh DRd Wb GEPEEDt Trfe of 98 kDa contains
3 PECERENEAcld Ml B alompEbRa bl Rorstyanth fuRER vas o
detemtedl yiiepresthee ofatmxtwt of poducts vdthr, i anid PGS 3ttachied whs verified

by M%ﬁ%ﬁrgassgéec et A aqn ggxsb% %g'fsltllt{’ g%%?:ggtag&rtlgei r? gg 4 PEGs

was! RERREIS/ dénmgiﬁétﬁﬁérﬁrde%éﬂn'l&ﬂ t8'be 7EEY, 18l 86 phhteAl &he total,
Neubl astin NBN106- N95K By Size Excl usion

respeptivatat ogr aphy PEGy| at ed nut at ed neubl astin
NBN106- N95K was subjected to size exclusion 20
chr@natwotprizptign ofi PEGydated Mutatdd SeyddassheNBNABSNIBK By Size
FPIExdwdieiChuemaggpapiyt MES pH 6.5, 300 mM NaCl as the
nobi | e phase. The col unm was run at 20 nlL/h. Elution
f r REGEREd nwedted fRbldstin @B N D06-HbSKIRRaBeded Z58z¢ ébfblusmn

The PEGyl ated nmut ated neubl astin el uted as a n

chrosaaiRrgpRqom A aRiyicahPunfsess QUILR 1 OfRS [gH:C @cflu@mmngzﬁgmM MES pH
I

o5, SRR ENACL s HoLh b FOE ISR Tt B TR racons

werg mométutedaet atsprbahcecat 28D lmhesTlvu EEGﬂateammaated helﬁblhﬁmtdh&éd asa
ss _of about 30kDa s not detected

sin g%vg{ YhaPPAFeRt 9130{[@ wp@} PERaoyt RAQ l»é]pé 60ns1stent with the large

P
el LA KO DR S e
neublasttrevéméleelpthawethrﬂﬁlaﬁparem rooleculMymlass o€Ab§E 30kDa, wa2h detected

ol.umm. The col um was devel oped using a 60 mm
in the reparatlon

Analysis of PEGylated Mutated Neunblastin NBN106-N95K by Reverse Phase
HPLC

PEGylated mutated neublastin NBN106-N95K was subjected to reverse phase HPLC
on a Vydac Cy (5 um, 1 x 250 mm) column. The column was developed using a 60 mm
gradient from 40 to 60% B (Buffer A: 0. 1% TFA, Buffer B: 75% acetonitrile/0.085% TFA).
The column effluent was monitored for absorbance at 214 nm and fractions collected for

subsequent analysis. PEGylated NBN106-N95K was fractionated into its various di (60.5
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gradient from40 to 60% B (Buffer A: 0. 1% TFA, Buffer
B: 75% acetonitrile/0.085% TFA). The colum effl uent
woaso4eni7s or ed for absorbance at 214 nm and fr 2CTiUSB®4/002763
coll ected for subsequent analysis. PEGyl ated
NBN106- N95K was fractionated into its various di (60.5
53 WD 2004/ 069176 PCT/ US2004/ 002763 mr), tri (63.3
i) tri @33 h@),faad {84 (6. i) @E@yﬁ@mn@m&%@mwe HPLC on a

rever se{rﬁhase HPLC on a . C4 colum. The re] ative

Cirplmai {herslabve infrnsifenrishe prghesteses: thet the gatios f e cgmponents are

si4heo. 9%53‘30@“% Sfe;%"e&weg' %ﬂ@ﬁeﬁlﬁe@%re&@nﬁe(%y MALDI-MS. There was
respect i vel Peak entities were verified b

ne/eyigencr/sf nqthE@ylwaé NB OpWaEriekitasfat frold- rmEB,nl the mduct
NBN106- N95K (el utes at 5- 15 in the IE}roduct
Anal $ankysig pf ﬁmxmumew@wlwwwm Kb AIage5K
by Mapestrogediyt ronetry PEGy! at ed rrut ated neubl astin
NBN1_06- N95K was desalted on a Zip Tip and o
anal YBeulatsg Hﬁﬁ%@i rayblestingNBIE§6- HHSIé wigp Jesgbed qpeTts ZpAip and

%ﬁsor p H)a% | on| ZW t |})|%é r]?_ 171 gﬁf‘ %ﬁ}kﬁ%ﬁfoﬁ%ﬁm@

Irma@(sassp@dﬂasm@ptlm iamedation gmerapifhight (MALDIEROR) mass spectrometer

0.5 .L of. t ed h Q.5 f
“HaF PSP oY it O T B st iy g 0.8 of
nRiQydrathe chrgay patee M#ze st ashétry NBNIBGatedNDBistel Q¥EA4sEH NBN106-

i_ngl nd, doubl y charged forns of three adducts. The
N3 F%@@dﬁﬁgyﬁd&f)ubmmdé&mﬁm@ #uctyn fheponsgedgasses of

48803 154 B3O8 bndVb 4438 MG é&@%ﬂeﬂmapﬁm&ﬁoﬁm@apb 4 RE@PEGS per
per noleculé. 15 Analysis of PEGyl ated Mitated
Bleast i n NBN106- N95K by Pepti de Mappi ng The
specificity of the PEGyl ation reaction was eval uated
by pApalysie ofBBGylated Mpiatgd Newdastia HBNEG-NIHa by Peptide Mapping
separated into di, tri, and tetra PEG)/I at ed
conp&heesificifneithe Reyationssrtion fias evpluaigddy| nepidds manping.
PE@&Ia%rneﬁﬁQﬁﬁl%ag geﬂaﬁ&éﬁ 111!6‘:1‘11 (ri SARAGEE: B 1A ef W%E Svvhlch were

col utm. These corrponents and reduced

t@ndecmp%y h&v@tﬁdnmdfm@@y separtedNBRIDE: NeEKeRO! cosnpenents by HPLC on
XSGk, LR R AR ORISR A R s
ay gvartmbwepliassteHRIHT Aop-Naprviedase @Li8hg &suWnﬂclxavﬁﬁ@pmﬂ@cts were

colu sing a, 60 r adi.ent % uf f e
RS B3 A e FBL€ 5850 Sl GhiTE v, o gamt o fing a 0
nﬁhgraaﬁhm ©ftd bove ™ (B APN I %OrFd Buder BB, Batbsh@riff0.085%

mm The rat neubl astin_sequence contains five

Tﬁﬁ% e thggolyan fflopnt was meaitersd for ﬁ%ﬁoélfaa%atv%éé e expect ed

t o yired £t ReudlaBid &qﬁén@@yﬁﬂaﬁnsoﬁ\%flhﬂeﬁlamgﬁng h&i@@irﬁC{hé%foﬂe was
endopr ot ei nase As of s fromthe Asp-N

egitegted fo peldragimpe sﬁawm erofidewhsngbgrsictl @ epgonieisigase Asp-N. All of
r Y,

R e e T

andjorpEdshan ahgno-tehwingl egwenging podithirs dameptrdeblyaptda:e bpnedeneemple

to%li t 81?6?%)1' tglgglmjregsra? 18 egifg:a %nv\l/)yldtﬁe f?.r Of t celaag{t Igé)aﬁ; The identity

of the various peaks are summarized below in Table 7

Table 7
Peak by Retention | Observed Theoretical | Residue Amino Acid Sequence
Time (mm) Mass Mass Assignment
Average Average (SEQ IDNO:2)
38.8 1261.1 (M) | 12624 102-113 DHLSATACGCLG
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Peak by Retention Cbserved Theoretical Residue Am no
Acid Sequence Tinme (mm Mss Mass Assi gnnent Average
wovrerage176 SEQ 1| D NO 2) 38.8 1261.1 1262.4 102- pAB/US2004/002763

DHLSATACGCLG 54 WO 2004/ 069176 PCT/ US2004/ 002763
407 1090 9 1092 2 93-101 DVKSTWRTV 44.6 2508 4 2508 9

40.7 35. 54 DFL| BORECSCSCRREASPH  |A3-1912437 | BYKSEWRTY . 34

44.6 DARGCRL RSGEPYSAL G 23889 51 |B5456 7 34FBERIRRRFEEGSCRRARSPH

46.0 DLSLAS . .| 243ROTRY 5243.8134 |4258- 92 ( oxi PARFSRIRGOLVPVSALGLGHSS

514 ... CRPTRYEMSSFM 5334564136. 3 55-86120. 8 55DBILAY .S|. ARPTRY

51.9 CRPTRYEAVSHWK.4(M : | nonol ost gfiSe92fmxed * : | BuBLAD . . CRPTRYEAVSFM

53.2 oxi dat i on| #f363et hi 04208 cont|ei5i2ng pept | BeSIghkP .MACBPTRYEAVSEM

Since neublastin naturally exists as a honodi ner, the
(M): maeno,

B eubl astin NBN106-. 5 oduct cont ai ns
*: dup f pIgRHOB A TAFIOIRE CORBRINERSPHIAE PORIALRL |t v
am no-term nal am nes fromeach of the chains and the
¢ L . h _ )
A R AR SRR i NBNI 06
N95K pridngt contaynst foer peterdkial bitds fooPEGilation, ke {yapirmnie-teintinal amines

th 5 tat.i t by the PEG ..
from i g1 B R RGOV NORG SGET R ekiaeeEd it i ggeiruct. In
the p%]tgllﬁe Eﬁa{p&ﬁ%@@i@ﬁ@ﬂ%ﬁd%aiﬂ@ﬁy ;ﬂig@qégﬁghﬂ bRtainl WS Phife with the

ate that the PEG noiety specifically
N95KatrtusativadvasaltetaddygbpPEGaeneadificaimn. Nongoyf thyf oth¢repeakiwere affected

j des. .t hat he. t jal. .
vy R 50 151 S A R B 0k B
specitibaly dttackdtl 86 thid pBStideAiid Aot RCAOfIRNGhad$ptiBes Wkt were screened.
detécted in the peptide map. It is inferred that

The sgeiefid paderdial PrE! ajpehmadniehe smitasterninupissosg peptide that is only three
. Cansi st i 1h this (not] : 1L :
anin 3034 S50 1 A B e B, b PGS GRG hAenc

attacleaita bt tHesitmtComsistinawlth3kiq uetic:e.a shiullpepentagd ef fife rat mutated
elutes at 30 pmand is visible in the peptide map, from
neublagién N9AK peesy tainsefed padsqntaipy thejnatiissblat] seApeieet (ais peptide

elutegéa%rgp@{é%gq %glégegfl Elgeuﬂggﬁ%b%{ﬁg% %@'ﬁ%dﬁ{gﬁﬁgﬁf’geﬁ, but is absent

from REYE@YRekd Yhiitatce 6 clid dtinaSBND06-NBBKOfieNBHK i n a Ki nase
Receptor Activation (KIRA) ELISA The potency of

Exaihpie)y: A &ds ﬁieqﬂnélgg%d?qumra;ﬁny" PE3ate8 MwiaBdll N&ilgstin

NBng&.Ng’s‘ié i Kifasd G082 Pmﬁ%ﬁaﬁrm) pRgsRhoryl ation

C-Ret as a reporter neublastinh activity in an

E i £ . . .

oAy TR CRRRE! Rt fpRLR SR Galleed peng poublastn
depemndant aeivatoum/gihlbosghiooytaticredl c-Retres ankpater dxpreabstn Reivityig an

Rce3, were plated at 2 105 cell | n

ELISA, BN s Feaiedor e BIPBECs PO FER e g P HAH-TIRLS cells,an
otk UL LRt BB S R GARE A 25
10° cells per well in 24-well plates in Dulbecco’s modified eagle medium (DMEM),

supplemented with 10 % fetal bovine serum, and cultured for 18 h at 37 °C and 5 % CO..

The cells were washed with PBS, and treated with serial dilutions of neublastin in
0.25 mL of DMEM for 10 min at 37 °C and 5 % CO,. Each sample was analyzed in
duplicate. The cells were washed with 1 mL of PBS, and lysed for 1h at 4 °C with 0.30 mL
of 10 mM Tris HC1, pH 8.0, 0.5 % Nonidet P40, 0.2 % sodium deoxycholate, 50 mM NaF,
0.1 mM Naz VO4,1 mM phenylmethylsulfonyl fluoride with gently rocking the plates. The
lysates were further agitated by repeated pipetting and 0.25 mL of sample was transferred to a
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25 The cells were washed with PBS, and treated with
serial dilutions of neublastinin 0.25 nL of DVEM for
waQomwoasias 37 C and 5 % CO2. Each sanpl e was amrargzem4/002763
in duplicate. The cells were washed with 1 nL of PBS,
and lysed for |h at 4 Cwth 0.30 nL of 10 MM Tris
96-well ELgSAplae tioyt Badbednreioatsd witheh ng/ni. of adicRetrmAb (AA.GE7.3) in 50

i ﬁéf’%ﬁﬁ@q&zﬁ%ﬁ%ﬁ”ﬁ (5P e DRCRF A Pt gt one hour

witR bRIcR BufffN@03AM TsatES p\m 8, 130 hiVENa@] d. 8tellydin-20 (TBST)
repeated pipetting and 25 ni of sarrpl e was

congaining fl & m@nnﬁldn@lsegw@obzwmgmnmlbm)om 002763

h d h .
o ARt e R RORRlG R b8 B REE e RRIEH p¥inktadt B wien
TBSFH Ehcﬁpl@drylfhﬁédeHt w8 dbtecied byhhaudlieth the weloat iRiPRhpetinge for 2 h

one hour wth block buffer (20 nM Tris HCL pH
Wlthv 25tg/rmé@>f ArsREadish peroxidaroERE P ooty antlcplmsahqtmgmm 46510

P BB A A A S 8 SRRyt som

withvercelonaasted détetiidrefeapéntN Thd Eiﬁ?irbaﬁb@ﬁﬂﬁéﬁ frbratvedlls BRhtewadth lysate
det ect ﬁ)d by i ncubati ng the wells at roomtenperature

or idh Lysisfpuflgr wRrepmepspiedand bl ask ergath corescisd derné was plotted as a

| t#ﬁgc?f tﬁg U%ﬂé??&@cﬁma(ﬁtnﬁ}l@gﬁgl%}?%{s ﬁ\?tmh%] Ectﬁyg‘é%l n‘g%tg\i‘é? Offy. potency of

PE@‘E]awdnnutgte&IRE’tﬂﬂaStln\(B( )30 KEOPBGINBW1 06-NO6K) o theBIRIACELISA was

A T T e
waﬁ?@&‘f@c@ dr APt diR-thas K%IW & Hqgllogvlfﬁg Fhis ?@ﬁment there was no

plotted as a function ncentrat
sigm ot aréase pr s dmbidity af ttﬂ@ mnple; amdlcatmlglthatmln@sanﬂms can be safely

tha%gg?%%%%dyf\lglg%cllqaphg %st’k %gggzegégé%g HVI 3&’ 51 oduc ngathree and
fout POkBh m@}ggﬁhﬁmﬁutm@ﬁﬁgt itQfast d¥eeriided-thytRRe NRNSt Wih three

mat eri al I G and Table 8). There was no effect of

PEGswyas flfé]é’zeétlt’% avhiteythe Eopr BEG‘m;pém)ha@\ reflupesd pasonaydFiGi Band Table
5 FhER Rl s B8 DR TR A RO B B W x 10

kDeCBEGbéBN&O@NS@SKt (FE@ED) dotivatt Ret otdidinilat extémdag emhecné same dose-
st udi es accessing the activity. of _product with th

depgndence gy ponrmufated (veldsfype)neyplagtin NBN bl Hewexer, althow& X10
kDEBEENBRE mﬁ?-ﬁg@ﬁ(gﬁ?b %?aqg%%eé’kétg ta@fr e&’%ﬁc ofiaken (wild-

active, product pot ency
typ$) VBN 23,anX 10&MacPEG NBNT(E’]SN%[étmapjmmnmtdl}al @B—fbldaléss potent than

oA B0 BT P R S VS B s e n Tt

g extent and with the sanme dose- dependence as
non-nutated (wild-type) neublastin, NBNL 13. However,

ExAthpao 94 l&ﬂeué‘éﬁdﬁgﬁf ] B R%déyfﬂa%%m &edl at Neublastin
Nﬁﬁﬁ FE@%@?&D ) 'ﬁ@%ﬁl?@ 4 ?( Eﬁgm "G N%NlOGlfCI\FQSfl s
(o PR ypteef( RetnirsDrfiesEf TRl BEGadater ”@Wé“éﬁé@%ﬂ@am

neuaraetuppl@‘dudeﬂl faf ad@klo@se Bbdds wExaBhEnel: (se3TPALIDK Fdi@ubenary
Studies of Internally PEGyl ated Mutated Rat Neubl asti n

resylfs).N106- N95K i n Rats and M ce
The data revealed that PEGylation of rat mutated neublastin NBN106-N95K with 3.3,

10000 Da PEGs resulted in a significant effect on the half life and bioavailability of the

neublastin. Following a 1 mg/kg IV administration in Sprague Dawley rats, peak levels of
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The phar noki netic properties of various PEGyl ated and

non- PEGyl ated nutated neublastin products in rat and
wonusdenodel s were exam ned (see Table 8 for seOWAISY08/002763

30 results). The data reveal ed that PEGyl ation of rat

nmut at ed neubl astin NBN106- N95K with 3.3, 10000 Da
PE@E@dmgaﬂed @dublastiaa ofi139A9 h/oalnwerst detestedoafter Aaninates, andflevels of

7ol T BaieP R abla 1 200 el 4R g b s L da8 o . 1o

codtﬁyt&bﬁmﬁf PE@yIAQerﬁ%feﬁﬁﬁﬁﬂlﬁstﬁm QSISZ&QﬁélﬁQZZGﬁg/kg IV administration,
| at ed nmut ated neubl astin of 3000 ng/nL we

leV@lép L1 Wngimiavers deiepligd @§er Amdnytesy buisthert theiwlwlﬂgly dropped to 70
ng/ff%%a%tﬁg? rlTjL Q}?er@ﬁlf}g&eﬁgcﬁdqe ai%é%n A @t/htgteff@étg (rat])f Pﬁ%ﬁ%}/ﬁoﬁ Q&Sjere even more

pronoiirete th aemblsasdated vN%REGplated\Men‘glaﬁnﬂbymfbK@tahébus adm1n1strat1on
stration, |eve were detected

d
af [n %ﬁiorvlﬁg AdBgke G 2 rﬁtrtaﬁ@ucgegﬁgngﬂﬁvelﬁ oy PERY, cublastin
rea%lﬁ:d qn%‘e%ct Str%m E%/f"@égh WRY FentRbeCRHSE ﬁ&l@i for &ld &lration of the

ation were even
thrqerdayetmdye dn conteast, mmldstebiabhtmdblmthhwﬁﬂhsb%é dt any time point

G G o R PRSP AR FLAET, o
PE@E@M@SMH@PEGEH&&%@@M snpIBXAre B licA8Pb P HePresence of

after 24 °"h and remained at this |level for the duration
addgtscheiprising de3 dag 4 SEwhyper molesvle; whish, caclowilk displasial d@fferent PK

as observed at oint 1
profif T 280 B eidy Bt e tbod DtV Rob Ming Brchiary o
canﬁfdl@te@ RAd Ycﬁités ofadhdigistrizionl atheandNes KuarNBdvesleddeamatic dlfferences in
onplicated by the presence of adducts conpri sn;gi " as
ug

the @lcawlabﬂﬁmé ﬂﬁeoranﬁaéaf@é uHeweviti wheretied- I 0 kDa Pt
evaﬂia@%ﬁb ?{&% 1{3 % S F({U?l t4> e lesybl%gwt %bf)lﬂlaéty ﬁlaﬁ%ﬁ w%g ﬁ;ﬁ?l\/\@r %his
use 0 e roug 0

screenin a varile

differendé ﬂﬂhesvaﬂabﬁhtyowhﬁparﬁéuladﬁpmnsﬁﬁcaﬂ ifelfowin g ﬁip mdmslﬁlstratlon
Le‘@i udi es reveal ed dramati.c dH‘jf erences in 15t

SOBHCE 53F0G &ﬁOan RE afigh § hgadgsmalnsgel, 490 ng{mlnafqu g4hr. In
g%@éfﬁ inr at s, it was
con%gunélgt o@% %SS bi otgblé@fnagélﬁg%ﬁ@tﬁgk than it was in
m cBwo Fhiipsisingiahfl @anexpeetei mesolts emeriged ffiioki thy Rastudies summarized in
t] I ronounced follpwing i.p. .adm pi strat|
TafighLh PH Y ek o RBS e euBEnFpRp a5t f AT gcdniited Reiblasin
wad SITRLREn o HERaf0ciim %ﬁ}%&ﬁr%bﬁﬁntldlﬁr I?PZS)tI‘%&latlér?&f the amino-

| evel s were constant at

tenmmabmnmp mgldéﬂ) of m@l@ﬁémttegbtheemth modifisatifad efg: BEGytatiorIr

gly %810{1 N {)Iaélﬁ]%r? agcsu me&t §%%}e§ %tralteg{))(gs&re sutbstantlally For

exaﬁ@ﬂé} |g¥5&bsﬁatemmm4 SSJHC[)) &venb d%técﬂaﬁl’éf&§§ﬁ1r§ gftéH¥c. administration;
exposure substanti al and 2 | ati on of the

hoveaveR &1y coeriniena K KNG G NS} O v D persm xpespce after s.c.

dJHY}ﬁSHafTaQ éﬂlﬁ%&'lg%{ﬁ(ﬁdga FE%@]H | ? gaxper lowgtloyrﬁgééﬁtgts&%ﬂ? exposure

of "am n6 acl 5°was su

I'Ci ent I TiCrease ser U
afte@ X posdmigissratish;dotricatd, glycbolat@b2 EX@RPh @ECHNBOIOY |(6H€)) gave high

NBN104 ( ) gav no detec bI e e fter s.c. )
STy ﬁ?@?ﬁ%&%ﬁ% 8ty; & E-?n %?d@w tnéfﬁ s@@akwmmomugatwn of
V . .
o A P 4 1 SRR B B s oionof o
intdrioadratmanvadié (ag. et pesition 8Xpwglycesylation at an internal amino acid (e.g. at

position 95) results in substantially increased serum exposure after systemic administration.

(\'1(1“

Both wild-type rat neublastin and mutated neublastin N95K were refolded and
purified to >95% for efficacy tests in the STZ diabetic rat neuropathy model. Wild-type
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after s.c. admnistration; however, glycosylated 2X20
kDa PEG NBN104 (CHO gave high serum exposure after
W6 2004/08¢liTo ni stration. These results indicated POatUS2004/002763
pol ymer conjugation of 30 the anmino-ternmn nal am no
aci d(s) of neublastin together wth eltherNg
neublgstjnuges Hrmpkatediio gp direpthaintanimel igsting whilgNOgK was prepared for
I S
PE(g)qgtgotn(\Qﬂh ?é )cP?t Péﬁg%g RO#OS%)CQBQ t@@ refgfdﬁ{ ﬁ:{d ﬁgﬁffe? ion goal, a

refoldiag artdrd wwidizihy s@é@ﬁhﬁﬁﬁn&hﬁoﬁﬁiat@gtsﬁ}@r(sEC) was developed that
adm nistration. Both w |d-type rat neubl astin

perthified tharepaumtian of rewtdawinfne £r ea/omgugionbed leﬁmf §eepaptities and
at hit Ebé‘héé?l ﬁ&flé gﬁ%ﬁd{%@ﬁg&st‘:@ 5&57 V-E\%l‘% Sgg/@(l\gglhcgkolumn

eur op at
chrd?ﬁﬁﬁb@iﬁﬁlﬁb@ﬁéﬁk)&% Smpieyed It(aﬂtcrease/\m final proteant pulrityo ']Ijjxe protelns were

dir i nto_ani mal tes V\,hlle
subjerfed gl R T RER PRI DY OTILE AL Ref S pusion
chrc!rﬁ‘it@é@bﬁbg ERMS pdé§és§rh§1ﬁtdf(a&n88ﬁd KRA B2I9A diii i@ hiRMion of
uti I Tz1ing size excl usion chrormt ography (SEC) was

endoiovisl coptenit.t HAS-PASGE and SEQ of| Hﬂee fiea praieiatpreducts indicated a purity of

sredlird 11 e TH GRS it oL i B el P 02 FOlRl e specifc
actiiy SEath BRI tEinNir thd RTRAMEIANIASIs lapsdx FRAtEIFTI0 nM. Wild-type neublastin

chr omat ogr aphy steps were enployed to I ncrease the
wasfforanlaisd 6t biOrmgiml |at1«j/ NOFKevasr n@mlﬂ@d\néii 6 mg/ghjie phesghate-buffered

sah%@é‘% ih%ﬁ;t&@% ﬁéﬁt})&ﬁﬁﬂ a@% ngt?cit&gm?cﬂ% X@ﬁ%@%ﬂd stored frozen at

-708S sate NOSK wis sbfectedtty PEGylﬂtlBApEibf fé/-‘ahqaﬁﬁhg and freezing.

determ nation of endotoxin content. SDS-PAGE and SEC
Exdhple B¢ Réfﬁﬂm%ﬁﬂl Punifith@eh61 $ WilMLTSpE Sublaktihiand (AE Mikated
N9g{§@h§[asﬁﬂan 5% The endotoxin level of each product

< 0.2 EUng. The specific activity of both
Pr g8 &h AsubiAstin ssedd @09519 Rkiging 8 ged
8,0 S A By oo

proﬂklﬁﬁ Wi theem érrbernhha:te&deaa/ag@s@ inpediately apljaioemhat@sﬂmf bfthe thature

11350 e sranlente B gretng rUSE e bpe bR ke s il 2.5
kg M%t) %Hﬁ’cbl@é%ﬁledder% @u}E’EéM &1 Kﬁﬁ@ i 'hﬁirrs bPPRS hﬁlﬁgta'mv @ﬂl@hm Press.

freézi ng. and Purification of
Folb)wwg @tnmyﬁueatmm D&QO mmhmpeﬂlhtethwmcatsm baddgKthe supernatants from
t in Bot.h n f or r es
cach BiepmRon Vet aipsrR i B8 tcllloRer SRy $Elcls SERGTRTRE ohf sfes with
washbu€fei @0V maieic] ﬁa\sasge SSml\/BEDlI’m? theal wAhe@ o @ E8RE with the same
the start of the matur aci d _sequence.

buffgpeendpinimeelppe dsi A @& Y/éf) fquowv@dtbypswo eddigiopy b@léfer @pyhes without

detfert Bt iy APert o611 ELIREH ARb b RILoRMMECH I Tris pH
8.5, Fnl MW Tganddnhiii EDJat. |"Dmalﬁ116)ﬂ@%lub[i[fhtlbmpmbésewchhﬁllet was
j ncl usgon bodi es, the supernatants f

sublsfighd APBRPINEA 8 HF IS8 Ao eI PR B Ey op@night girring at
rooﬁ‘ﬁé péﬁ%ﬁﬁ’@ dl“ﬁé"éblﬁﬂlﬁfe?i rg@’/lbfeﬁls WasBlaRHEd & eé&n%%wrhgnor to

Tri s- t hen vvas
denwutihg t:lmrrmaplbuhfoegh Superdemz(vfg(ﬂfr liteopolXmb 6Q0ilib2Aed with 0.05M

etvSaHat G AD vl i Gt e MR AR R SRR i ey o

guanéfiied Rybla6h vedsiigeitifidd bYSDS-BAGH. FBadiond cdithiab, either wild
and 1 mM EDTA. To aid in the solubilization process,
typenetblgsiinjog N9aEswere pooled and concentrated to approximately 250 mL using an

Amicon 2.5-liter stirred cell concentrator. Afier filtration to remove any precipitate, the
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subj ected to honopgeni zation using a polytron

honogeni zer foll owed by overnight stirring at room
woenp@eal7ar e. The sol ubilized proteins were cl acrfuSem4/002763

by centrifugation prior to denaturing chromatography

t hr ough Superdex 200 (5.5 liter_ colum equili brated
conwnpﬁtea PodRAnSvRsHUbiccted A BmelisR sEing ¢hirematpgraphy through Superdex

200 AR RN Brdonr s TR BRI Bt reduced

glutathidn@iand 0@ 2ehvhexidised gdlutdtlyipge. TEhdchisdin Rvae ldew&béd\nm@ 0.5M
pool ed @nd concentrated _to approximtely 250 npi

gua@ﬁmeplﬁﬁi r?0nk pey mé}ut%tﬂasﬂwseemamé%@eme&twd an@flblastm or

NS TR RS R A e A5 M e e o

Hiswapsreswplect ed to renaturing si zing chromat ography

o AttgrRagvEffeifopitetoRe Wild st and bl sk

Nelﬁﬂgstgl w2Didiexi di zed gl utathi one. The col um was
devel oped using 0.5M gquanidi ne-HCl at 20 nlL per

ni rllet efolAmeyblastins by shlutiom sedpbileedhpiateid widsl idpidjipdiluted in refolding

e REAP e o B SRR SRR o ESALb B 1079, 02

mM\ngmtatamné eRBYRY; 1AM SlatahiiendVkitsbdofaniked .04 TRGEen-80) at a final
| d-type Neubl astin and Mitated N95K Neubi asti n by

conggnirgtip A 0 Fgng/atlangd inabpled $f repnbjenaneratbiieoler 48 douts; WIzlwt stirring.

Ref%giﬁwéﬁﬁiv&cﬁ?ne_ ngérhf%% @}%%%&ﬁ%hé@4%%&dﬁf<fa%le, and applied

to apﬂir@msﬁogﬁpbyl oshihat eonfihing M)NTA. adarosd/tg it h:ioﬁmtrate the product
duced, 1 gl ut at hi one oxi di zed ‘ﬁ’f"d 0. 1% Tween- 8
and glimynats hegf celé BERIEHS r AhS BRIUBR Vs WashedivithdQ tmes poker Potume with

wasﬁtb @Pgﬂg‘ﬁﬁ?f) RALIHIE d.9M ?ﬁmﬁ‘&]ﬂé SFIOH, tﬁ@ﬁﬁléﬁ%&%éot;ﬂg? eluted from the

neubl asti i was Then concentrate
resﬂnmtlnghlMhmd@zowhmdrﬂddd@umldmnd{@]ppl ied to a
chr omat ogr aphy col umm contai ni ng Ni - NTA agarose to

f urChmentratios of Calibni/Refplded Neublkistia by Ni-NTANGh forig®praphy.
cell proteins. The colum was washed with 10 tines

C ol Gﬂlﬂlnﬁﬁbmw\hbﬁblam&basbttfré@ét 4400 o4t danol® befor®
uani di ne- HC1) . | astin was then eluted fromthe
procieé ing Wifh the @ulzﬁmtxomta aml@e disulfle éowg@arhewma tpgneublastin
o GRRSETB AL U he GRS B EA D Rk v

0.2 atpolyetheatulfsncf(PES pfilttramsi Taﬁehewe&oh%f)émﬁc Bfhding, the protein
proceeding with the purification to pronpte disulfide

soluﬁl@nmu sevhbtogmM H@dﬁ@l%%@}ttp oadigherhe 10 mbdfiiEA (Qiagen)

col% ?(Pﬁl ‘%@”ﬁd 1?1{) cﬁo‘i‘?ﬂh Bﬁg&z(f()%r g} V@Eil iy ?xﬂg%ﬂe) at 50 ml per

minfitel tRetlowirigthe iﬁmtdﬁ @pplm&omdhe s@emmfwas vizishell todhastlives using the
samg 5991 fgllégl\[% l ugllggag@g?;ﬁ gr ouﬁﬁ—;tf@s%)%tszo mx&x&%ﬁ% loeo rgil o% elution
bufi%ﬂ%ﬂté,lﬁfn%t(%jl\/l"%&a%uﬁﬁé Pi'@l aﬁ&bf4q\rf 1ﬁ1@da§01¥' %{?e@'eﬁitf&ﬁ ﬁéﬁ‘ﬁhastin was

mM i mdazo per m nut e. [ ow ng
dlalmadtcsflenugmﬁusm@tq Idpg dnabslsctdbmg)ratml \tﬂsmﬁtutecagaasmen velumes of

5 mﬁtﬂl}ﬂ béaﬁ}%ss grg%}o S5 tﬁgfl%cirﬁ; yglé ﬁ{)_ntgm\ll\rg?iag rslg%?a%cgsr OrH Jecreases the

guanidine-HCl and imidazole concentrations to 0.05M and 0.04M, respectively.

Cleavage of the His Tag by Lysyl Endopeptidase or Enterokinase.

The next day, any precipitate that formed during dialysis was removed by filtration.
The following purification steps apply to both the column- and dilution-refolded neublastin
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buffer containing 0.5 M guanidine-HC1 and 0.4 M

i m dazole. After elution, neublastin was dialyzed
wovewriegits (using 10 kDa dial ysis tubing) at r®omus2004/002763

tenperature against ten volunes of 5 mMMHCI. Dialysis

pronotes the hydrol ysis of contam nating substances

proamis d &g pretsan sample 30 girda P A M DB RY the@dgitien of NaCl from a SM
sto @ggg%lép% t%al &&aﬂoﬁ%@ﬂ%ysy%g?ﬂgﬁh \aégil-éélo of approximately

150mnivie rTiks comsentratioa wesxbnfitdyed wing peondugividimeteh aAddmonally, 1M
for uring.djalysis was renpoved by filtration.

HEPES"E% gdﬂ% arrsd Eat Al CONEPRITARER ) 2pE M of B CleREe @sﬁ;mg lysyl

endgg%t%%géé&dgs?%%dg%gmg%@ Qh@ﬂ églnpar'ﬁgte}éﬁlcﬁglg%/g Q8 Ja&@ed to the

NOhig aeuteted QeubladtiNalghth latart dl}*fpr@dﬂlatelx)h 300 ratcf ﬂroteaﬂeao ﬁMlblastm

EncRisiitent Rs i alast Shb RO Gwl hterti LR NISK B Fpgublastin due

to OJAERIdDA rb@ﬁsé/@@avﬁ@@&teﬁﬁ@ﬂe Hatabl ?ofeﬁﬁﬂllﬂﬁy' TNe samples were
meter. Additionally, 1 M HEPES 7.8 was added for a

stirfeidrd Fooso troenetataneifon2 beurs atheTbgetstlemommwbx SDSgPAGE.
| ysyl 5 endopepti dase was added to the wld-type
neuHliFag Resnodalhyt Ni-Ddi A GCheomatograplted t o t he NI5K
nmut at ed neubl astin, both at an approxi mately 1:300
r at Proteake-pratéasdbldstin iveas pplsdd to.a 10BmhE NN TAselunasequilibrated

. [ | f ol | end t [ f th 5K
with D et Rt 2 e & et o i eblggotumn was
wadHe8 3y 84€1I8d H8h ik LR HittAt ﬁﬁﬁ?f&élﬁ'%sﬁﬁl lo¥S@e colﬂ'ﬂﬁl was pooled

sanples were stirred at roo terrperatu e for hour s

with it fidve-thitoygs pioteis comainingmedblestiSRBh AR HIBOZag'JI s Tag
Renoval by Ni - NTA Chromat ography. Protease-treated
neuGVaSilica Clasnagegriaplyt 0 a 100 nL N - NTA col umm
equilibrated wth 0.5M guani di ne-HC1L and 20 nmM
| m Beloavigg di-NSDA shropestographyt the p’fd?telnoﬂdtsjﬁﬁnmely\m’sﬁéeﬁd to further
to haseline with the sanme buffer. rotein washin

purgaatiom rewgh (M sikicn 5881 e20 SRR Alipated with loading
buff(’:é'l\r/l%sﬁl\? RN ate g snﬁsqimyap )%Jsh%%dfxﬁﬁkﬁ&ﬂsla{sﬂﬂ at 2PmL per

t ogra OWI ng
mingite. OFtet cvduram |Wl$ Wahleedpvnh ewenty\aﬂummveﬁimdfwash bjffert (6an

phashas PG D SEMNGE bt e Br ol B lvied BB o nes fontaining
mM ﬁth‘IMnQQ 9%95% \Qﬁh & v Nat2 0 TR M Na ﬂroﬁéﬁﬁwﬁ@tﬁgﬁfged’\b\;é?mght against

astin at per m nute. The col umm was washe
thewhesphpisetang te brluathemlt woeeenghtiomddwip tef FAY mVbfomdN9ZE and 150 mM

o R . BT e B 5 RS TP i, iy

by §DSE AGEWndWkdrBd At MANREL nedd2@ 161 tHBE: dHaPictRal@S and/or

di al yzed overni ght agai nst the phosphate alone to
PEGVlahgnthe salt concentration down to 100 nmM for NO5K

b Bot h _
o WP B Rb s ) RE SRS e V5B Shyepts to UV
spebiyur®RBaFAGK ased B4 ARErbAhcE 280! Usinpep@tso @értzf dtivef€hind

characterizations and/or 25 PEGyl ation. WI pe and
blapld s agaims butferalons, 480 phofritheevildgyrgpen¥iko nsltaked peublastin was

con%mu!)us‘fy scanne% t%/m 230 to 330 nm using a Beckman spectrophotometer. Based on

this analysis, wild-type neublastin was determined to be at a concentration of 1.1 mg/ml and
N95K mutated neublastin at 2.6 mg/ml (A280 nm-E®'*=0.5 used for each protein). Less

than 1% precipitated material was identified based on absorbance at 330 nm.
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spectrum anal ysis to assess their absorbance at 280.

Using a mcro quartz cuvette and bl anki ng agai nst
wouabdsmeoiabone, 100 | of either wild-type or NOBKI/US2004/002763

nmut at ed neubl astin was continuously scanned from 230

to 330 nm using a Beckman spectrophotoneter. Based on

30 Topssessrihe purty ofhthprelgiepiepaplions; pashampled0ey mEhwas subjected

o 4 A0 RERP 0Ty b Sl B oy

equiilibrated edithimalVieshHopphatepH 6.3 dumitaididg @0 eiNiN=ATledd ldatreﬂépeﬂ witha 1.5
was i.dentified based on absorbance_at 330 nm
mlyspayigge oy rp@wﬁas%gmﬂwkmwa 253308@, beip "Blﬂ’m?? apd N9SK

mu&%dhla%ﬁgtﬁ{ }{)‘rgﬁﬁr@ﬁ&{s"j}h é?ﬁéd asAG le% ?gﬁi ®ith gﬂ %x?%)rc 4 Elecular weight

subj ect ed si ze exclusion ch togra
(2318 1300) Supkthdedid Aot cmhtaumanyﬁmlfmahmmtmmsontaqmatmmr at ed

400 nM
v Br BRI RRE AR NpsR hhateg G At A9y b raioad Sugs M.
guaﬂmlﬁéjﬁ(ﬁbﬁﬂhpﬁ’ﬂﬁE ats.R8M mnwpm vwﬂe%&yo%e saﬁﬂlew% desalted

mut at ed neubl astln preparations nigrated as a sing

ovepeakoiCr holamnesnd ewakydechen-tne baESME yding a {rijde quadmmb instrument.
o st e e S AR B mas pecc

Thif prleb@gt kllows Blulifle chRs&al sﬁgm;:t@ctouaps% iftoMne Beak that dlrectly
guani di ne-HC1, 60 nM Tri s and 16 niV

coryespRgls & %mlwlm@ssmkw&k@m GRs. dhe ﬂmomvojaute@anwpectrum

o O GRERERA 0ROk FELR ST (b LR i o

prediored MiodEgull arpr cighitaif 1 204 Q2 Marfat #he M3 anspesdid form ditths proteln A
procedure allows multiple charged signals to col | apse
minoR COMBeRenh WAk 216n abseYaddd 208 Delovisaeine de Rigsepfe of an oxidation

prof@tequtR &eri?SS\§e ndéﬁ'tﬁilggﬁ{ ine @?95?1(21\%‘) ted HAGH ﬁ]i\é%lff%éﬁgple The

mass spectrum for wi type's e pre nan
mapp eanpenentdd@Gt6atdd ,anwhpatnti moleculagnm el 3458 Dh id Agreement with

di d | I i gh f 12046.7 .Da the 113
the Bfsif s b L0P G HROEBIHOTAE bipteifindhe ok BHoRReks had
mad¥e$ofd 1362 ahe e2yEID4 Jsagge?at@g)\r%mg&@itmﬁqn& AR RERIBOEEhe 113

of an oxidation product hree peaks were identified
aming aciddorn@3krsneativalbd neubl astin protein sanple. The

s Dhe S EREE 8 e 4BFREE ) LEhGEo YRS FLhg RIS ufiloqneublastin
profe prep@ratléibisaeiibatableitd dfgéétmrﬂfntﬁ Beteidkiagé. ”Thll_@@ot@is@ @om

two peaks had masses of 11362 and 12061
ngn@g 557 Nater NS RAT AL mwd’lefl ﬁ@npeaéémman@fmmqq»ea anidis reported

o g TS Bl GERS  Fhmd eBh RARS R et

tryﬁ%ﬁﬂxhhﬁlsé hdtinginahe N95Kr1ﬁ@t@fe§tﬂeﬁlﬁla$tﬁ1 ﬁbie[ﬂ SRRk terminal side
estion wth enterokinase. This protease from

of A5 3y piodhse the Pt ERanS 10§ A SRS G Derotier beind o
endéﬁ%%ﬁ%&t 224 'cd“a%aa!%&? %ﬁ) %ull)laitﬁxeggr %ﬂei gr‘b?eage acé3 ty Sgtmg on the

psi n contam

carlﬁngty&démhnﬂaRE)Of tHh Bk @é@due%ntair}eﬂsmﬂnﬂme IEl@ t@ctol pr8d@B the mature
he N95K nut.at ed_ neu Eifti n grotel n on the carboxy

113D AGH ReHelaS oo Bie0Band £13 wamerasebiome Af naxstin are
equﬁﬂgf BQivaGh g1 fa&hraggs te3d Lh§ béﬁal@@ %mﬁ?agﬂﬂ in Eﬁéﬁﬂh e-HCl stability tests.

endopept | dase to cleave W neubl ast
si nyéublastinaetadty was datérminedchy lusgalnlntytth stimulate c-Ret phosphorylation in
NB41A3-mRL3 cells using the KIRA ELISA described in Example 3. Phosphorylated Ret

was detected by incubating (2 hours) the captured receptor with HRP-conjugated

phosphotyrosine antibody (4G10; 0.2 pg per well). Following the incubation, the wells were
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carboxy term nal side of the |ysine residue contained
wthin the Hs tag to produce the mature 113 am no

wacehw/oaebl astin form Both the 106 and 113 anPowo/useiod/002763
forms of neublastin are 30 equally active in all

assays tested and behave simlarly in guanidine-HClL
washedsik |t1me,s witsTBST, avdith¢ HEP astisicy Aeteetyd aledS Octum evithi aodorimetric

assof b Shapancg s Bomye oot AGRR it P Bl hione were
meagm%ﬂm&kérouﬂﬂ eSRERIY biad 81 dB&tploff@Basdleﬁlﬁ&icﬁﬁomMe concentration of
[ ncubatlayg (2 hours) the captured receptor with

neublgetincpyafang it b aCfp\l‘ﬂé@p HOEPED sTlFf‘edaé%fl‘?WFa’(M@tGhe purpfigq

R BB 9 4 s

purifictl Aedid&stin wadchetineinHRR Asdyi vity detected at 450 nm
with a colorinetric assay. The absorbance val ues from

Exap1e $: tephadiont dfth $erani AIbumini NéuB1NstisCoiifzate al one
were neasured, background corrected, and the data

pl mlﬁQ@a@nédﬁM&hh%{‘a %nc%ﬂ@atﬁﬂr&q%g/ﬂﬂhﬂ PBSfwas treated with 1 mM
neubl astin present in the activation m xture. The data
sulfdMaEt(Pires g

ahdtlesatted foureimon e gx@shenaps-iglerrn Since the wild-type

L.ype |des resulted. | the ap
neuBRHUERRIH Souh Ry ¥ il bR RR Bp A B e apd g fee sty
gro%uféa@@dﬂ WithBBIOC bt a¥ @xpdttddto SesaﬁSﬂylte-@%@ﬁw mo&iﬁcatlon of the
reparati on of a Serum Al bum n- Neubl asti n Conj ugate

neub%asten Wb SMGE affachsp a6 s Augo-g@igRtent rati on of 1 ny/ nd
h
oo SFR 47 b BRI ontiel e AR 28D of bovine

seruth bihuinymp endléhahyeiet farsdxtent pf abes-linkionbaSDS-PAGE. 8&4 ogltgins a
am.ne _at its am no-term nus.and o free sulf
singl¢ §gpSH ?@%%%WWQ‘WHW%Wg Hecicuhlasign- SB@‘S}? fonjygate is
exp%ck/%:cfosr@ﬁﬁf %oﬂﬁgétfdncﬁEmQQt%Jd@ﬁ thJ‘ﬁHmrﬁﬁlE 'oﬂ £Hd SlbICC Under
at t ache Its am no-termnus. Next,

thedelvendiciohd, am |add1ﬁbmbamdq Qfgmgler wadecutae M}E dvem oltsemd which are
of bovi ne

congp sBQPITR M B GERPAhe PR A el BEE gy and with

twol BSL n@ﬂ:&ﬂé@ fhce '@gc}?ﬁé%%ﬁ@ﬁ{ohééufe%ﬁfahﬁw a‘hﬂnéjﬁﬁimm that can
neubl asti n- SMCC conjugate is expected to result in

undnxgmrmqtlam oy consequicetlsaredn agreengtt Witethirenadioni §enewrenb@ith the

i B b LA AR P BB b pabghanectba

ban@® nBas%H @Rtthd hteiBEP oMb heriBbitlidgi neablastin Bind} the régtibh appdared to have
wWth a single BSA noiety and with two BSA nol ecul es
gong it @-88%cermmEefitast i n nol ecul e contai ns two
am
co n’i;‘tge ﬁdglﬁ]ﬁuﬁétltﬁﬁaﬁor&ﬁl@tr \ggs n@ﬁqﬁﬁ%ﬂi ?%I éﬁcﬁfgp n"i‘iglgne by subjecting the
matensiay ma@m exmhhﬂgetdheomitogﬂaphy aml gfe émhsﬁ)maﬁatogﬂphﬁon a

decrease jn t tensity .o ubl as MCC and .
Supgsies 200 salsmrEd Sammisi teﬁ%enrlﬁﬁﬁé%ﬁsﬂfeﬁw AL sigies disoussed
abo?%.ugbﬁnﬁ{ﬂ ﬁla&ﬁﬂg froh'@ie g@?ﬁl%ﬁ& ARRFGE %ﬂal&&dwg)sm and those

0- 80% conpl eti on. "The nonosubstitutéed product
confriming thedndnasnbstivated emdmmermamlw@ ﬂoypmﬂ@p ecntemichyt atbeorbance at

25 e SRS R B B TR PR e Rt e
concENABR %@b@é&ﬂ@t 4 8lclof o3 16l ene thdesiblRtin BRBrhIBA AMis fraction

st udi es di scusse
was subjected this to analysis for function in the KIRA ELISA. IC50 values for both the wt-

and BSA-conjugated neublastin were 3-6 nM, indicating that conjugation to the BSA had not

compromised function.
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above. Columm fractions fromthe gel filtration run

wer e anal yzed by SDS- PAGE and those containing the
wounBehgti t ut ed product were anal yzed for proPerns2004/002763

content by absorbance at 280 nm Since the mass of

BSA is approxi mately twice that of neublastin, the

ap piihBathesOprebindaany statics wevmgengrajgdwiih BpAp theearssp@pding serum

to. give. the neubl astin QY t b § ' :
ot bt o S S A BN R T ST CoBbdBpg it
appFdatiBlan bLEdlivakd 8snefad¢ a B isbrurhalbinhin-an debfitia eohjugatt dok

neubl astin were 3-6_nM indicating that conjugation (o .
perforeinB K pediciiisecy sedipy BAnis éad hymag pgHm gbunpp-iuman neublastin for

069 n . . ]

re BRSPS B 0 B kst oo
linke&yr than cdhtiitmarpinotreddtise Erommonatne satechnt arthiod reatigee group on the

contain a free SH Consequently a.simlar .. roach ..
otherztiflep EXappes eﬁém@eg%a’f@ww@%{w%&rs 8} WP AR e e maleimide are
Al\/ﬂ?&‘?l\qﬁg,' MBROBMIER IS PRI SMPEIN RVITE NG EXTBY) ehal ik @Giol reactive-

studies in rats and human sefum al bumi n- hdman _
haloweetiatesgoumare&B AP, [53AF STAB agyd that priovile atprptgbied oshem petdojed thiol

SMCC carn, be substituted with any a . nunber I =
for FaaFaiat i ATV Pk PP PR Pindble iR ARE fs SHDI5 KBEPT, sTa,
or AL 210 BflwRich Rk Ohv 18RI e PRFRU KGR ctdi€ linkdr Bt Bl exemplary and
Exanpl es of am ne reactive cross-linkers that insert a

manshiltsrmativa strategicsrateaintivigated fer linkinsshe Bvb®)-tevmgius plagiblastin with

SVPB,  SIVPH, S, ..or th Lnser ' .
seraTu . Ayt bRk £ eatly Gt RBieata d g i that ae
not td¥atte® bOKE dRrib-REAIRE bededlastiaBr pr tht @dbldoiety @l sektmfafiumin.

reaction with sulthydryl groups to, product a reduci H e. .
Neyhlaiggervan albgmpplusmpsieatsApaing gghnetispepgmeering whgyps neyblastin is

i . i . . i 1 r
sl S L L 50 S5 AR G bt s, e
als@erpecief b Belfifnotiondlnki ng t he ami no-term nus of

neubl astin with ser | bum n. . A skill.ed artisan .also

couls gustadsas b swfende Geoeh reuits AIAPBIARS oy PoUpIStb-serum

ifQy ' 198HAI AN 119 hnifHals and
sl LRIl A ABLA 16 PR BSAR sglteo
comaédquenilyif mgnanss creat ed using genetic engineering

whe ub tinis used tQ the.serum bum e..

Exampla Crtiaom g e ot Bttt yidh Nedpfisen
end§ele@drfethdh®® 1556RAICHRH]abtth REs EdpRedsbDhsthg a HahGardptdredure to
can be extended through routine adaptations to

b senpifess awPeeers) tadod eincagat.G30cka)  Both
witgfof RUge Bt e b nlR Bl ety & (Ben it 0 17

mgAAKin ¥ § NCirdirendETRy prbfeai dtedk Wis ddubBiiraelibl1dshg/ml in 0.8 M arginine.
Sel enonet hi oni ne | abel ed neubl astin was _expressed

Cryptalny e sown@u i nsedlipe verer difrion methef hasame J. & Kim, S.H.
,19%%8)? ggé); @%g?l&o@&zﬁ,ﬁﬁﬂﬂ 18dut %}f 1225 _]h%%la%é%ﬁ%ﬁat%?@.a M MES pH

type neublastin a
6.5%¢ Retth MEidinostirage dundlde poystd edemablHirst hynmwasseeding. The crystals

concent r at to 17.25 m _.ipn O. inine. Th
wels Gy apeiea ey el ans stulbegbes Mo piropdsiiy final
corfteStr MG 1.59 MShARs0R! Si18f001 MWMES %g@ ? gndda%ogl{ @Pv) ethylene

vapor diffusion nethod §Jancar| k, J.
glycol and then frozen by quick transter into liquid nitrogen.

Crystals approximately 100 microns on each side diffracted to 1.6A at beamline X4A
at the National Synchrotron Light Source (Upton, NY). Data processing with the HKL
program package (Otwinowski (1993) in: Proceeding of the CCP4 Study Weekend: Data
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, 1991, J. Appl. Crystallogr. 24, 409-411) out of 1.25

M magnesi um sul fate, 0.1 MMES pH 6.5 at 20C. The
wousi4/oceps oduci bl e crystals were obtai ned by  PCT/US2004/002763

m croseedi ng. The crystals were cryoprotected by the

addi ti on of 5% et hyl ene gE%col every 60 seconds to a
Collettica ar@(Proeassiog(Bawdreh alofEds.) pp. M-fradAesshwsy Sabgratosy, Warrington)

revela}?éﬁﬁ/(% {;\{'Eggcgﬁﬁlgge@}}g ?cr(g F? %ﬁ?m{e grgll thl c%oglgnt%l%ﬁ%f)gerahgﬁnmemc unit

and @by%ﬁ%kﬂﬁeﬁe 8aPdigren8Bhehy1 1580 vH3grio n&smi\ eddhu=si €80°, =99°.
diffracted to 1.6A at beam ine X4A at the National

Sy ridiercoysta struétyter waowived bywpelinle iserorpleitseplperseants. Myative

t.h th HKL a e i No ' 9 JN:
neulatih iy "6re RRBORPU TSt fiy: GO TR TR g 72 bours, nd 10
mM2APCH fOORIFrLhnld 4452081720 246 Brocesdell B9 ttheoHKahite (Otwinowski et al.,

Processing (Sawer et al., Eds.) g 56- 62, Daresbury
suptakFdhedwe sglenamethionicoites W@?@xleaaté‘ﬁ Y H8PRGtipRtof [spmagphous and
anoﬁ)l%i o g é‘e?erﬁeﬁ%%tér@&%e e QUR M el kitks %f’eﬁh@ﬁ&d génqg SORS'E (4). The

asynnefrlc uni and “appr oxi e cel I mensi ons
pha@as Mé\lmprv&BbyﬁRES@ﬁﬂfEﬂ(Mﬂhger)et &90,999 3494 C@lswllogr. D. 55, 849-
rystal structure was_sol ved nultlgﬁgﬁlsonor

361) tsph BEwRORESTit RED ﬁ@@n@rqsgwasw et obudieSiiapaiygaage te
okl 48, g S MO 6 £ P
Jongx, 502P s ¢hke imynmzﬂ'e sbf(WaEunamla( Gppsd@,v@%) and fingment with CNX using

TR LR T T R T T

the ﬁ&lbtlﬁsﬁﬁ%?&em-r%lﬁcﬁﬁ@ﬂﬁ'm& aPhih&SerMii2 1B QAL ECI8S hfGrell as 89 water
hases were i nproved bé RES(lVE

mol(ad'ldcwﬂdl 6 sgéfateeanl@ns Thedoel Rﬁeé\mzﬁ Loyod R-fastpr is 23.7%50 2. 0A with

ﬁﬁ% 10,861 to a figure of nerit of 0.56 and resulting
BOOMLSHLEREBIBISEY- sufficient quality to trace the

Ex b'sashlfﬁtefmm }5 ﬁkéswnﬂmaanfg/@ﬂespzﬁin saHgle bui | di ng
h 02D ( & T A Jones, "02D - the

rran!&élu'Ster gﬁthéfam rqugne veryspsaf ap appg@@)namuﬂateral triangle are
oS B Tt ok B e Ebbhbining i
for ﬁﬁﬁﬁ?@hﬁfa@ dbreaire thirdeearpidinel rasitliies thatappéan to hael kegiingractions

the first am no-term na m. no aci ds S l.I as.8
withythess sulBtgso|Tbe @r%gmaﬁ%ﬁl%wsfiﬂ&algtl% el thag Seifaes (12, 6, and

gt

o Er I T B Py i R e e o
forrasd bi\fnﬁatedrhg'dm‘geﬂrlbpm with Suﬂlfatteaa% amd:#lls:txeccomﬂ arginime r651due (R49)

sul e.vertic r OXi ma at erg
fou p bgoaebend Vigk SHBkE Fhadk » P BROALTRT: GEH) P s Tone
hydw%%nq,%ﬁglt@ﬁlfa%#@rface and coul d represent a binding
for heparin sulfate. There are three arginine
r esTlase sulfiiest mappaegsentdinding prdsets for bergeinissHateyivhigh if mutated to
nong g‘%ﬁf‘ﬁ uc}fg%e rﬁ§1 hes c%r ar{e%%c%(hﬁga%rgéﬁfagﬂ%nd%gﬁd p?ssibl‘y decrease

andRR RO Peardcd O f u{a@m@gtﬁq blebuls wpbakievive adifinibteatiohSA model of
si de chain guanidiniumgroup fornms a bifurcated

hepagia sein bpwitfowcrblagtin way be corstraeigd by superisancsing the sulfates of the

gly@c;s%fxﬂ#og?% S%\H ucﬁe Qﬁég%g leﬁ{eq%f %e@qulgw%%gt?ﬁ t%ﬁc{lﬂe Then and

ar gi ni ne resi
n+2 mmaﬂﬁehmtte@ glﬂfatdsmndlepmrssmllﬂa&t feor#t Bhe crystal structure of FGF 1

complexed to heparin sulfate are separated by approximately 8.5A (Pellegrini et al., (2000)

Nature 407, 1029-1034). This measurement closely matches the distance between sulfates of

the 3-sulfate cluster in the neublastin structure; sulfates #3 and #6 are separated by 8.8 A and
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These sul fates may represent bindi ng pockets for

heparin sulfate, which if nutated to non-positively
wohergedi7s esi dues coul d reduce heparin sul f at erOTUSR2009/002763

and possi bly decrease and/or delay cl earance of the

neubl astin nol ecul e upon in vivo adm ni stration.

sulfptsl&h and #2 n@mparnteé by ek &. Jbisisterceeensieesiah cwgﬂp%@ance could
im0 ) R RIS PERARD el TRl 1 s

singlesity 1aatationCo 48 R4Stor BSY U6 glutakbhte or aspertats;+ér any other non-positive

saccharide-1jnked sulfates.in heparin &lgl fate framthe
amigp peidamight Fyduee hepagin spltpte i’mdé‘%ﬂﬁf%éﬁé dithguireduging the receptor-

blncfigé %@Eﬁtﬁfﬁe@iﬁgg @E&%}%%S@M@U%B g%b ﬁ}i%%%gve frodl.sct that has a

proIBhgeﬂ ]mlﬁhfermrmnnals hmhmnﬁeqmnﬂh gshunansdiTettesidlas pes:swlnhiry, we are
ul.f at es . of fate.cluster in the neu d
enSRHG SIS L GPRSES RS RIS Gt BrAPEt T gptamio acids.

Th@}ﬁgta% PN s e Qfﬂf’gé)gﬁiﬁ%{ﬁ?}g 2cd?)|ﬁ§¥u1§ﬁ€df Adesfold, and

and #2 are separ at ed ance
tested:frg fumertiont melly,ethp qmdbmts ovitl beltested fod Ridityetottived heparig and for

h R48/ RA9/. R51d;ra{ gﬁart of a hﬁﬁarl n binding site.
phagipacokehas @ aﬁ‘ﬁf‘co B IRyt at i ons of R48, R49

or ®adlodBo dﬂtﬁé@%ﬁe&mgﬂﬁ 08s prfvile Ftherditys @k PBGylation which can be

non-positive amno acid, mght reduce heparin sulfate
accomplished bafrepla¢ing RawithBuar G @uﬁ@pﬂﬁgns the metheds dsscrgped above.

bi ndi ng activity of neublastin, thereby resulting in a

bi dEnagnplel9: yDexige v Ppg}ddt@dtMtltMcd Naublastip FEOH$e 95K on
Retvatdl -of Thetileranal il Wainm] #ypecalgeds ireNeivwe Ligatiomamémalkfodel of
Nel@phtHi@Painp0ssi bi | i ty, we are generating a series of

constructs that contain one or nore arginines nutated

t 0 Welhad PréviailPidemonkiiaeditiaat etlo/Re Whldaghé Neudlaxed Cddninistered s.c.
w |l be expressed in E. coli, purified and r ef ol ded,

3 timgeipen wesketPsplbt mfn@ﬁﬂy p@mpletfa re¥grpa) ang parplizgtion of qurgpathic pain

behgﬁlo{. ‘?JC?% il’%g{ qulksa an p ar Cc oéé}:na ﬂcfﬁc@cpgy é}ﬁ{#{%lﬂng Tveé’%eatlon in the

csS Ina
rat, C‘N’hems ®. (Bfmg/ﬂtg&ﬁlcstybe scublgpiin, admsinispered/s.cled ti)ﬂnhepersﬁ/dekﬁad no

for PEGyl ation which can be ac | i shed. by l.a
effqet gid ¢ 1 puglke eandyhg mgke yfﬂﬁgtyn%et??&snﬁwra oo 3 times per week
@%E ge of Pegyl ated Mt at ed
hadﬂlg%éﬁg%tl n %@“%@%ann Reversal of Tactile and
Th eHeml weldperibe gmslm to addvessvie tavgrel afectol prglylakdide9SKoheublastin
Ne r at hi Pa| nstr.at ed
on Bl AoRgk reiean BB R AL o gl A S Pl geg e igation

“Sﬁ]Lt” HedelP @' rﬂ?@ﬁ)aﬁd@? %Ha'lesra\‘.ﬁﬂ?@ aBRg) GRIP IR AN 8MaHdBroups. All
nornal i za ain behaviors

i on of " neur opat
rats(neemved the apinaldyemycaligationt Mae rmupl-gfg@us émg@sn’a&)adnnms@@d vehicle by -

subﬁét/aﬁgo%uig §CH e Vgﬁx ﬁeéjg}}ﬁ& lgﬁ({l]lplr? raaia ——rﬁ' B glr Were adgn g_\S ered pegylated

N9ﬂ€hem§§t1d‘(§C(4PK 120:1%f PG INEMIDANDSKYbK gu‘tﬁ:ﬁtim@mﬁ 11’@61!{@1 at 10
| d-type neubl astin, adm nistered s.c. 3 tines per
ug/k@e&( )74 d Oikadt e BB k00N 6 @mmlsmﬂq neubiestialproteisrthat wis E. coli-

o ISP A SR A 4RSS Sl e
(antih@ bR REE M GESH Parhito bbis;NBNI06 bbb fisally Wzyleddigith an

ligation "SNL") nodel . rague-Daw ey male rats (230
averageadd)3 M én@pwd@a dimparof &m\? g}smgaethwylpoly(ethylene glycol)-

succinimidyl propionate (SPA-PEG) with a molecular mass of 10,000 Da as the reactant. The

vehicle consisted of 5 mM phosphate and 150 mM sodium chloride at pH 6.5. Subcutaneous

injections were administered on days 3, 5, 7, 10, 12 and 14 following the operation (post-
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25 rats received the spinal nerve |igation. One group
of rats (n=6) was adm ni stered vehicle by
weubeiosaiTeous i njection. A second group of ratBCTWSS004/002763

per group) mere adn1n|stered pegyl ated NI95K
neubl astin (3, ( X 10 kDa PEG NBI NTI O6- N955%

SNIgudbeiVeonday (Glnﬁ}péfmqt@h (K94).0/. Ngrrager. dethy 535 -63)}2@61 Freyeave’s
NBN106-,N95 (RS 8l

(ol G S8 S Pt vt 4 ol e 9 Bed RAoifR ghetle and

therfidDkpdnidtd, sspadtiveBs i THeedpdih resbbﬁ&s Webmmahﬁ@ire& @rior to the spinal
(am no-term nus_ truncation am no acids; NBNLO
nervgdigafipmig ers;ab,bél@wsgh%reﬁmnses@ A1 dawarpa@feSIS? te veyiiypthy presence of
I Al
tactlge}){t/rg% t{h?ﬁn ah hfé%%,oa{ndgif%lpqn;ﬁﬁd @, ?ﬂngZ@ EiG) 9 a}ﬂglqtj g%gt . To
assesDstafsticalr mmﬁsan@é oﬂﬂh:u@@&aﬁammselath& to evahrbbrtteatrﬁbrﬁ a 1-way analysis

o e o P RSP, 0. 0 i

(SNﬁﬂ Jistered on days 3, 5, 7, 10 12 and 14 foll ow ng
e operation (post 65 WO 2004/ 069176
PCI]?HdSQ@ﬂ)té/afereiaﬁzfﬂed IBNIYSS. T#aSWeraEﬂE:y staxGteng baorsestf tled mean. Both

(1994) Neur oscj . Met h. reave
typqs 194 P@lﬂr@a@t@@ Rain bghavioy Gagle a Shiia 312““97117%% *@@ﬁg\@m
¥ . f
ropb SRS A 0 TBUSRY RPLY U 9k SN e pectd
Subsmandons edmptisteatioh of 1§ O egdugi3ia) X T(EkDePEGg‘dQSK)-lNBNI% (as denoted
establ i sh basel i ne responses, on da

by degprivyayd prrewp et gl 4% ledde G ieally s ficant reversal
of b?gﬁg%@é &gﬁkﬂwp%t%@% gchtH@ iR 33cmd§herzlal #0r1GL 2y Hilﬁtsasﬁfﬂh spinal

Ss statistical significance of
nervtrligatibn.e Bt raenWwith spindlinesvetlipatiemithe efféat edl orpatkg 34,4) XneykDa PEG

NERE¢-HRSE oy haE ST VS MAHE RASYEN IRELcsamE Stically
sigriffint 4 B06s 43 %dﬁtalrﬁgﬁ'ﬁgn g?ﬁ’dxﬁi?]fs@rah&l 6f §82y1 otaﬁN 95K neublastm The

aver ages® stan errors o he nea types

effeof ofnl@ﬂgﬂa@B H4cxna Ild]DafIHI@NBNl(X&-I&QSK e t]adrhxaﬂsamsmvﬁtn amditactile
in FIGS. 3, and thermal eral§e5|a shown in FIGS

allodynig é‘?ﬁéh@ﬂp%ﬂlafe@}l |app11939mapé§lyz4 days pltenhe midatiop o @é@ans‘ffaﬁon of

e
dimitlibSdurihgathel 249 3Ideyl inttervaliiztw et adaimatraitl(msatlm §dct,gldrk ywas substantial

n|f|c nt. rever.sa of th t. eur
norlaaﬁ ton S Hip Oy ipe etvepem e SRLHRERIR G pEey aRd NYSK geublastin
5B 2387N3h aﬁ&h&%&ﬁ@nﬁlbﬂq&t@ Rot J,H?m’i?ts%b&ﬂthﬁboﬁﬁ) hdﬁﬁimstratlon of 3
nrvellgatlon the effect of 10 pg/kg 3(,4) X 10 kDa
ug/lEEH HNBIN0 (BaNIEK NN 106eNHHL o8 dags 3,i5v 171 10,dAand détléd @ a significant
odyni flrs hecane .statisticall Lfic 4
nOTRYR {)%aﬁafito PR S (R G 0 oot PR e e SNIL fhodel, hough
the B)?Qt‘{bﬂth@@ Seukbast difwerlhe  effect of 10 g/ kg
4) X 10 kDa PEG NBN106- N95K on thermal sensitivity
andTheae tashiks d@hcbmdww ghat €83 (&K 4 0 Dt R w N DX INREE bhs/an

. f h f ad
S TR AU
on #4EMle Bﬁ@ﬁ%@ﬁﬁléﬁ%h‘%&a dia plinBeRiGbrs Gl (HIRNL v dél. T8e enhanced

3 da nterval between mnistrations. In fact, there

phayaac i aFRricalios Of 86 ARK| DHIEGR P& N%Hl%@p@péred to non-mutated
non:= n@&%&gﬁ%edq%ugﬂ% L n‘?ﬁ%?e&i't@ﬂ%ﬁ?«{ac? (39%}% gén‘ﬁgalgg%drﬁlnﬁ%ss%etred neublastin

on er exp
corfettdésawitlp teraidensls oﬁtdublabtﬁm eDhese asbnits dahomstiated thdt pdlymer

conjugates of mutated neublastin can be used to treat neuropathic pain in patients with greatly
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g/ kg 3(,4) X 10 kDa PEG NBN106- N95K on days 3, 5, 7,
10, 12 and 14 led to a significant 25 normalization of
weoaon/oegitavi ors (tactile and thermal hyperal geBCa)Us2w4/002763
the SNL nodel, though the onset of the effect was
somewhat slower. These results denonstrated that of
redB¢ed4loses, a0d pddantRHy rbilRNE0 dodiBS Relpaesncadueito thedaaddnced
.Eote ? of at (&eeast 100 té) 333-fold over non-nutated
bio -a‘g‘i %%6%91?95? tp weowpgded Reubidstiflact il e al | odyni a and
thermal hyperal gesi a pain behaviors in the SNL nodel .
The enhanda®led Biokegied Sharaeterizafigpel PEGylated ABN) X
1@ PR NBRG NOBUGNBINL OB e QMRS drdhbullOR- TUKALED  KirA:
non- gl ycosy haligfhapublaaiid Auid Nolialieis.d hale@dof | Canyaxof
system cal |y adm ni stered neubddShistRatiofOr I €l at eSEfMitdch
serum | evel s of neublastin. These results denonstv wred

that pqlgirer conjugates of nutategg neub) asbifr capyhe
wsRhstenby eat neuropat higgopai n in fratientgywth oo
greadxyubH 1Y\O 2004/ 069176 PCT/ US2GQ4/ 002763 nmr eduoedd
dosegG-NBNl potentially reduced dosing frequency, due
t40X § kied REGehfiafieed bi oavail abi | it ydconparechM o 80%
DBYOY DgE ed neubl astin. Table 8. Biol ogical

Cha? &3P &pa 24t i on of PEGyl at ed NBN™Form of-2KWEN  72%
PEOgIEQt]@%IJ d ycosyl ated Exposure in KIRA: H RA  Amino

Aci ri%\}ﬁ)ré Acid Mce After s.c. -#cs50 - Mix™ 83%
| tion Efficacy vs WI NBN nd 0.4-1.2 nM 100%

Ad

NBNEG4, LOHD) 95, 95 nd 097onM 90% ,2X5kDa 34land On2nM
1958noRiks NBN 4 X 5 kDa PEG 1,1, 95,95 nd 1 nM 80%
NBNLOGendP5K 2X10kDa 1,1 nd 0.2nM 72% PEG NBN 1 X 20
kDaz X 1n&DD 12,98M 83% Branched PEGMNBN 1 X720 kDai13%
95, IBIGWT0. 3 nM 110% PEG NBN 104 (CHO 3 X 10 kDa

INISKIBNKG6 0. 7 nM 115% PEG WI/
3X 10 kDa PEG 1,1,95 ++ 0.8 nM 100%

NBN106-N95K
3(4)X10kDa 1,1,95(,95) ++ 1.6nM 90%
PEG NBN106-
N95K
4 X 10 kDa PEG 1,1,95,95 +- 11 nM >80%
NBN106-N95K
2X20kDa 1,1 + 0.6 nM 80%
PEG-NBN
2X20kDa 1,95 ++ inactive inactive
Branched PEG
NBN106-N95K
2X20kDa 1,1 95,95 ++ 1 nM 105%
PEG-NBN104
(CHO)

Nole: nd denotes not detectable, + indicales low-moderate exposure, ++ indicates high exposure

5 Note: all are NBN113, unless otherwise indicated
Note: all are E. coli dsrived, unless CHO is indicated

10

SEQ ID NO: | Sequence:
1 Consensus mature neublastin polypeptide - 113 aa
2 Human mature NBN113
3 Mouse mature NBN113
4 Rat mature NBN113
5 PreproNBN - 220 aa
6 Mature NBN140
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NO5K- NBN106 3 X 10 kDa PEG 1,1,95 ++ 0.8 nM 100%

NBN106- N95K 3 (,4) X 10 kDa 1,1,95 (,95) ++ 1.6 nM 90%
wWOBW4NBNTO6 NOS5K 4 X 10 kDa PEG 1, 1, 95, 95 ++ RaTMNR004/002763
>80% NBN106-N95K 2 X 20 kDa 1,1 + 0.6 nM 80% PEG NBN
2 X 20 k 1,95 ++ inactive inactive Branched PEG NBN

1067N95K 2 Matee NEMAL16, 1 95,95 ++ 1 nM 105% PEG NBN104

(CH®)  Not|efrunpdted diBdilé2 not det ectable, + indicates

| owd noder atluerieddBNG 11 ++ i ndi cates hi gh exposure 5

Notl®: al | |dfrenchiBNINBN3 10 unl ess ot herw se i ndi cat ed

Notd: all |afrenchted DB 1deri ved, unless CHO Is i ndicated

10 18EQ | D |N@imcheqi@mies 1 Consensus mat ure neubl astin

pol ppept | derrncitd N@N102 Human mature NBNII3 3 Mouse

matar e NBNIrrdnzated NBAtiograt ure NBNI1I3 5 PreproNBN - 220

as 156 Mat urpuNERE &BNG g5 WO 20047 069176

PCTgUSZ004 4R NBR1VRL Ur € NBNIT6 8 Truncated NBNI1Z

9 Truncat eaNENLI BNEgz Truncat ed NBNITO 11 Truncated

NBNRO9 12 T eangsn HisNI08

19 Truncated NBN101

20 Truncated NBN100

21 Truncated NBN99

22 Polypeptide DYKDDDDX - 8 aa

23 NBN113-N95K

24 NBN106-N95K

25 Rat wild-type ORF - 675 nt

26 Rat wild-type preproNBN polypeptide - 224 aa
27 KD2-310 Primer

28 KD2-311 Primer

29 KD3-254 Primer

30 KID2-255 Primer

31 KD3-258 Primer

32 KD3-259 Primer

33 KD3-256 Primer

34 KD3-257 Primer

35 His-tagged NBN ORF - 414 nt

36 His-tagged NBN -135 aa

Other Embodiments '

Although particular embodiments have been disclosed herein in detail, this has been
done by way of example for purposes of illustration only, and is not intended to be limiting
with respect to the scope of the appended claims, which follow. In particular, it is
contemplated by the inventors that various substitutions, alterations, and modifications may
be made to the invention without departing from the spirit and scope of the invention as

defined by the claims.
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13 Truncated NBN107 14 Truncated NBN106 15 Truncated

NBN105 16 Truncated NBN104 17 Truncated NBN103 18
wormamatied NBN102 19 Truncated NBNIO 20 Tr uRCatusen04/002763

NBN10O 21 Truncated NBN99 22 Pol ypepti de DYKDDDDK - 8

as 23 NBN113- N95K 24 NBN106- N95K 25 Rat wi |l d-type

ORF - 675 nt 26 Rat wil d-ty@esAlMSepr oNBN pol yps tide -

224 as 27 KD2-3 10 Priner 28 KD2-311 Primer 29
WhKO3cBidhe®is: ner 30 KD2-255 Priner 31 KD3-258 Priner

32 KD3-259 Primer 33 KD3-256 Priner 34 KD3-257

Primer 35 His-tagged NBN ORF - 414 nt 36 His-tagged

BN - ' . §.C .
N oatSET R SR b MMM g e
has beenno-trooratamijnoveeid afd scaoml polfpeptida cpmprsingh second amino-
il t ly,. di. t int dta.be limtjn
i th PEEpR AR i e B R RBE RALA ey soatorses
whi ch f oyl @Wandifh R3d bdgabh@ ohatdbtekiSed 69 1843 7888 qBdhce identity

the inventors that various substitutions, alterations,
and nodi f i oeth anigo @eids SHd 3red$EQ B Nek1;i nvent i on

AT T PR TN R L0 o
PCT/ US2004 10T repti €ds At MRmB&e in labc 2 Rlc8RAMISEQ ID NO:1;
c) amino acid residues as follows:
C at position 16, L at position 18, V at position 25, L at position 28,
G at position 29, L at position 30, G at position 31, E at position 36, F
at position 40, R at position 41, F at position 42, C at position 43, G at
position 45, C at position 47, C at position 80, C at position 81, R at
position 82, P at position 83, F at position 91, D at position 93, S at
position 105, A at position 106, C at position 109 and C at position
111, each when numbered in accordance with SEQ ID NO:1; and
d) an LGLG repeat, an FRFC motif, a QPCCRP motif, and a SATACGC motif;

wherein at least the first polypeptide comprises at least one amino acid substitution, insertion or
fusion as compared to SEQ ID NO:1, and wherein the substitution, insertion or fusion

provides an internal polymer conjugation site to which a polymer is conjugated.

2. The dimer of claim 1, wherein the amino acid sequence is characterized by at least

95% sequence identity with amino acids 8-113 of SEQ ID NO:1.

3. A polymer-conjugated dimer comprising a first polypeptide and a second
polypeptide, wherein each polypeptide individually comprises 90 to 140 amino acids of SEQ
ID NO:6 with 1-6 amino acid substitutions, each substitution providing a polymer

conjugation site to which a polymer is conjugated.
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1. A polyner-conjugated dimer conprising a first

pol ypepti de conprising a first amno-term nal am no
waceia/andea second pol ypeptide conprising a seeamas2004/002763

am no- term nal am no acid, wherein each pol ypeptide

i ndividually conprises: a) an am no acid sequence

chay, act efhieztiniebyf dddind Bamterdin thesfryupaiyeeptide ist setegtedfiany the group

am no acids 8-113 of I ; [
congSTicRIQUANT EaYP b B 19nb BNy 2B 1 HENTA N 0,
NBRIGS YO RN N@MRBN%NB@%@NENMBWBBQOQJNBNmLNBNloo
accdrdance’wth SEQ ID NO 1; c) am no acid residues as
and NBN9WSECRN@o2,iG-2 hmespeetiveldt position 18, V at
position 25, L at position 28, G at position 29, L at
position 30, G at position 31, E at position 36, F at
posy ti onrifimir 8 c1M@s1 b 9RwHekeinthefirsp @dirok-1efinihal arfindtacid or the
position 43, Gat position 45 C at position 47, C at
secquisintinotergtnal @maro peyé is dopingated tRaPEIYMEsi ti on 82, P at
position 83, F at position 91, D at position 93, S at
position 105, A at position 106, C at position 109 and
C a8, poSTHd dither dAdainefobherbianhafitsbamid-terminakanidancid and the
wth SEQID NO 1; and d) an LG.G repeat, an FRFC
seconst anpinodernprRMing 2¢1f areraugatsATAREMi . wherei n
at least the first pol ypeptide conprises at |east one
am no acid substitution, insertion or fusion as
conpar edThedifQof BaiNO3, Whereindit Wastraiersubdtigution is selected from the
substitutiqgn, insertion or fusion provides an
gfolllhﬁ@}sh'%llngﬁgl ymer conjugation site to which a pol yner
i's conj ugat,etls 2éid othe tiid BEindle 4 paéifbd 14 Wh@E@iInd A8d sequence of
am no aci d sequence Is characterized by at |east 95%
s equadhfisst polgpeptidy, secomd polypaptide,iatdod; 113 of SEQ I D

NO 1. 3. A polyner-conjugated diner..cogptising.a fi.
pol ypept Y %&211;1 cgﬁ%‘%@gargw%aé pePgen %ﬁlg ia%mg%%%ﬁ Séquence of
DO!%@&ﬁ%skg@lébéwd\é,i H93hd olgSupRLE SRDORY to 140 amino
acids of SEQ 1D NO6 with 1-6 am no acid _ _
subst i t uan amino agicdtherdhan argimineot PeFiEon @8 iy the apEng agd sequence of

conj ugation, site to whi y [ onj ugated. 69
00 SR Bl B et Bl S R Tonk Ra O L0 o4 O
1, wher eifathii® dbid stherfhiny Rppiagihe at fositdrees Brthé amind dvid sequence

group consisting of NBN113, NBN140, NBN116, NBN112,
NBNetseid fishpalypentdrissoond pgdxpepdde. gaReBy.  NBN106,

NBN 04, . . . . .
R L P AR s SOl e
seq@éncel AISBQAIMNG]. wherein the first am no-term nal
amno acid or the second amno-termnal anmno acid is
conjugated to a polyner. 6. The diner of claimb§,
whegei N e 4inhdr o cBth NOwhere tha landdb £19d sHudiad i$ HBsine in place
second amno-termnal amno acid are conjugated to a
of podspamgine.

9. The dimer of claim 3, wherein the amino acid substitution is a lysine in place

of an asparagine.

10.  The dimer of claim 1, wherein the amino acid substitution is a lysine in place

of an arginine.
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7. The dimer of claim3, wherein at |east one
substitution is selected fromthe group consisting
wohRoo4aa9Eei no aci d ot her than arginine at posi PCOWS1eH4/002763
in the am no acid sequence of said first polypeptide,
second pol ypeptide, or both; an am no acid other than
ar gilni neTtetdimesof dlaim 33,9N]nanemh@ aminnacEculistgvtiereisedysifie in place
sald first polypeptide, second polypeptide, or both;
of g AGYMNFo aci d ot her than arginine at position 68 in
the am no acid sequence of said first polypeptide,
second pol ypeptide, or both; and an am no acid other
t hal?. as pEreadjinerob¢laipo é,l whaseingle aminotaeidaswbstiutien i§ a neutral or acidic

of ~sai d. f|r second
amlﬂB%@éﬁP fage of &y argg{lﬂea g?@%{ #egrp%lsl tions of said
am no acids are nunbered in accordance with the
pol ypepti de sequence of SEQ ID NO 1. 8. The di ner_ of
cl al 3':1 1, Therdimmsr ar ¢lpian é?zﬂvnlaﬁr@eutlep ST qnta%dl@ﬁmuso %ld is selected
9. The di ner of
&OIEX %ﬁ%gij V\#és?glgr? fgLéﬁg%Qﬁﬂg@ﬁ thubst itution is a
lysine in place of an asparagine. 10. The diner of
cIa|m1 wherein the am po acjd substitution jis
ysthe i Rhgdiges of gpiny . Whepein; thesu SB?@“W RO RPEEeR %
PCT/ US2004/ 002763 11. The diner of claim3, wherein
the amino acid substitution is a lysine in place of
an B.gi nThnesdmﬂez? of dlhin dj whereimfthe hubistitutipn whar aspartatben place of an
am no acid sug)itltuti on is a neutral or acidic amnno
aSPYALHCBHP Y f an arginine at position 48, 49 or 51.
13. The dinmer or claim12, wherein the neutral or
acidic amno acid is selected fromthe group
c o nb6.st i e diney ofitlaimaf @r anwhersivethe avesagermolerwar weight of the

c tut t t
poligefig3bOh 0ol FRP Bplt ATIIPA Lo oi ' < he substi t uti on

is an aspartate in place of an asparagine at position
95. 16. The diner of claim1l or 2, wherein the averag
mol ¥&ul aFhedimgnof eleim A&, wWhespiptee ayesagepeleculgoweight afdhe polymer
0 he dinmer of claim 11, wherein
1sat%ﬂ%t%a(\)/6eo(r)§%g°& Rgg%ég?])\%m ght of the polynmer is about
5 000 Da to about 50, 000 Da 18. The di mer of claim
2, wherein the aver age | ecul ar ht of e .
18. poI Vhedimes ofplgum 12 phee t aYeaa%?dB%ﬁ ey wpehiel the polymer s about

10,000 Da to about 20,000 Da.

19.  The dimer of claim 1 or 3, wherein the polymer is linear.

20.  The dimer of claim 1 or 3, wherein the polymer is branched.

21.  The dimer of claim 1 or3, wherein the polymer consists essentially of a

polyalkylene glycol moiety.

22.  The dimer of claim 16, wherein the polyalkylene glycol moiety is a PEG

moiety.

23.  The dimer of claim 1 or 3, wherein at least one polypeptide is glycosylated.
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19. The dinmer of claim1 or 3, wherein the polyner is

linear. 20. The diner of claim1l or 3, wherein the
woabopoes176s branched. 21. The di ner of clai m 1ror@S2004/002763

wherein the polynmer consists essentially of a

pol yal kyl ene gl ycol noiety. 22. The diner of claiml1l6,

wh e243| A ppmqy@byﬂlgmyd émergjo;np@lsmm fgsg/pqlgp@tlpbggld a second

3, Wwh
poly]%eéj , ov#éer%l& {}S 8zbcth] pd)iyq%gtl(gq 31}18]3%%1 g& ézafnpnﬁr%nco El‘tIO amino acids of
SE@Q@%@ 69 i) @a I 145e4 a8 cORBMER an@dpardyine-to-lysine substitution at amino

ymer co ugat ed di ner conprising a first

acugmnyb@rg)l@ ig HD NG édehanddbp gp‘@gtqog@nsqq%p@i BEG(lggnenes wherein
the %?}nﬁer:%lﬁ’agc :fggcgg?(}‘v \é{oi%@ _JLA M)(Obﬁg @ bb(ﬁﬁ% zf.n?/ip 2 ]?IP%éOmowty is

confiaryd =% @6 amiincARpainag of 8- 1ysiné 95.i ne subst itution at
amno acid nunber 95 in SEQID NO 1, (c) and the
di mer conprises 3 .0or 4 PEG noieties, wherein the

rmlf_‘pul ap Wﬁ.lpgggogfco ?{/i ) ,EG noi ety is about 10, 000

and ‘eac conj ugated at an
am no-a) er m nushomodimer ¢FNBN10GNO5K onjugetdpo dhireé BEG polymers

conpri si ng; a honodi mer aof N nj ugat ed
S0 T hr e B Hpusiara By gL R Es 00 T8 pheof
about 410, 000 JBeymdiimar SAuBRH §5N9sK JBNLARANG Br PEG polymers

conjugated to four PEG polyners having a nol ecul ar
wei ght of abduving®, ro0ieciber, weighicdf ahowti b0, Q0eDaforat | east
t wo d| ferent diners claim.l.or 3. 26 . nycl ei
nord Chat . onddibeueRGarief PSRy imu Sy Bl

3. 27. A host cell transformed with the nucleic acid

of clainkl. 28. A nethod for treating neuroijathl c fal n
in 26.manfriucleiacidiwhenodenibe st pglypaptidernfs

the mammal a therapeutically effective anount of the
dimer of claim1 or 3. 29. The nethod of claim 23,

whepRri n Ahwst detirtedpefoiinedinith thé hwdéit ueidafolaih2i.s from
0.01 .tg/ kg to 1000 g/ kg. 30. The nethod of claim 24,
vvherei n the therapeutically effective amount is from

P2/ kg{\hrﬁetﬂlﬁ@foqt&/ {fﬁ’% «TQIJ]} ypa-ﬁ?? ggl‘ﬁtlﬂ gqn&&flmﬁﬂ ﬂ{erﬂl Rod comprising

vvher ein er apeut ctive anount rom
adrilinfsteyinggo tle @Ompriah4 Kgrapsticallyeffvet veomnamt of ‘dlerdnﬁel; of claim 1 or 3.

wherein the therapeutically effective anount is from

3 g/kg to 10 g/kg. 72 WD 2004/ 069176 PCT/ US2004/ 002763

29.  The method of claim 23, wherein the therapeutically effective amount is from

0.01 pg/kg to 1000 pg/ke.

30.  The method of claim 24, wherein the therapeutically effective amount is from

1 pg/kg to100 pg/kg.

31.  The method of claim 25, wherein the therapeutically effective amount is from

1 pg/kg to 30 pg/kg.

32.  The method of claim 26, wherein the therapeutically effective amount is from

3 ng/kg to 10 pg/ke.
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33. The nethod of claim 23, wherein the dinmer is
adm ni stered via intranuscular delivery or

weubsuosgrteous del i very. 34. A nethod of acti varPCmgstdva/002763
RET receptor in a mammal, the nmethod conpri sing

adm ni stering to the manmmal an effective anount of the
di B38r ofThe maatimodlofamlaifh 237 vherein the dimer is administered via intramuscular

delivery or subcutaneous delivery.

34. A method of activating the RET receptor in a mammal, the method comprising

administering to the mammal an effective amount of the dimer of claim 1 or 3.
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