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WD 2007/ 051785 PCT/ EP2006/ 067949 USE OF SDF-1 FOR THE
TREATMENT AND/ OR PREVENTI ON OF NEUROLOG CAL DI SEASES

w20oh/asiDsOF THE | NVENTI ON The present i nventi OPCT/EP2006/067949
generally in the field of neurological diseases

gpem FBFeIdF&hLHH]e?ﬁE/&?M BRE at eS (%F NFHROLOGK;AL

rcally, presen @5\%% onTre e use
of SDF-1 for the rranufa re a medi canment for

treatment and/or prevention of a neurol ogical disease.
10 BACKGROUND OF THE | NVENTI ON Neur ol ogi cal di seases
FIELﬁé?WEamWIQN neur o-i nfl anmati on. Neuro-inflanmati on
ure to nost neurol ogi cal diseases.
Mahy pedsenuinventanes tgeneraty |m@1erfzeew of me‘tfrblag'rnadtdimasemtssﬂmiated with

nevrod iR e bRUERRn e AENRETRNeroq PapRR S IR G b80m-1 for e

manufaetote afl 2 medipameptfer datme nivan ddarpagrenbon of a aewrblogicallBsease.
bacterial infection. The main consequences of
neuro-inflammtion are (i) secretion of various

BACKGROUNDeDD THEINVEDIONS by astrocytes, mcroglia

cells; and (ii) recruitpent of additi onal | eukocyt es,
Ne”rW'Eﬁ' Jipeases asspeiated Vith ngHEe-H¥laMyBIUXL or nicrogii a.
Neumloﬂnmma’mn rsdaegemeroant featire th sess asurslngitahdiseases. Many stimuli
, P ( r. qi e
are trlggf%/ rle%l,rlg %lﬂ%:n ear“§1 \b@éﬁ\ 8@&) é!?tiér{%ug?ucset%ﬁb@ né@@ear@é 0 oqodendrogllal
sufferipg,rcmt&taamnsaemrmelaﬁfaltmm pbancergra bDlDthDhECal parwblderrwge@r of a viral
or bact(tje ia Qzeecﬁ&é gfshgegﬁg‘tﬁ 8ﬂgecﬂen%€sﬁefg{e?1n ﬁamhlt%ﬂérg geg X cretlon of various
infambataref ehenedines las as&uc}(bdzsognn_(caighantﬁéllanmntiomly_rdq:rsdaraeeisof additional
Ieukoc&t‘er ?Wél‘fchn\?/wfﬁﬁﬁgre&%ﬂét Vaestrglcftg?%?%lh%pﬁ$ "8 UhFonic neurodegenerative
egenerati ve di seases, e pathoFogy is
diseamssxmhaaednuﬁlplla saterpsis | MBaiAdrheim@5diseageo (AR) oResmeywtrophic lateral
sclero?i%}')(%ﬁ?fgﬁg ;ﬂ)g%gﬁgé o* E?F&s?é/ %tn%mol mh%h]%gm;ease 8@(0 part|C|pate to the
progrdse@diah dhet mswggleum@basyBBMI a§so¢|ahedeImlmmJ’rco3rrWIammatlon can also
[ n the brain, which may
be refférﬁécﬂérd%i?e#{cﬁﬁ@%agéﬁ aV| éer}éry, 2004) . Chroni ¢
neur odegenerati ve d|seases conpri se, anong ot hers,
ChronBHdurdegefehevddgitSasehB) , Al zheiner's di sease (AD) ,
Par ki nson' s di sease (PD), Huntington's disease (HD),
am&bmrd@h@mdeae@esative 86easseeaiatnqlogysy assndiatépivith an inflammatory
st r e de
respofyéS, RERGH! SRiphcelStgesty R ShERES MR, REAABEL on local
inflamenatien irothetdisaased brmmt@ldln@dnaxamateﬂ@s{mhesmg)fﬁrrﬂ@mmatory cytokines
in.br ki f :
ond o BASRRRLQ Y Bl S35, 7RSS BERA R PR p00). i
neurogegesetative plisaasey apopsiner among Qieﬁ'entmtatlmdﬁcuaircﬁaﬁmws) Alzheimer’s

. i a i S
asoal] O\ HENRNy s Q2N 189 ShERIE BB a0y, oo o
sclerogis (AW leegwsteérd atoorry (M$é\)persxn dizaase@ndh él@vw@pldrqreej
t ’ u r ; ci .
Wﬂgnglﬁl&?%e&%& < )serg:s%egl(sﬁge?mwﬁgg e?ezrﬁoﬁ%t%g [anﬁ tal functions
resultipg ifr@s ClEp@S} in WalrzDsspleogmrssacladqscanrlﬁlﬂzg%/omwwes not caused by
: d [ LSar
sors§y 5 SOBSCSRE8" s Sobuf R By 8 I ran atoniy
Alzheimerd;masealﬁdale@ (ﬂad$Ch a@ehigsn demestialAlzbaisters styas (60AA - e@onSIderable
eviderygetgbir%na%? tﬁeopgst decade has supported the conclusion that neuroinflammation is
associated with Alzheimer's disease (AD) pathology (Tuppo and Arias, 2005).
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part of the brain that controls nuscle novenent. It is
al so cal l ed paral ysis agitans or shaking palsy.

wo pmresissng evi dence from humdn and ani mal st UBGCEEP1B&067949
suggested that 5 neuroinflanmation is an i mport ant

o Ba]e8H o, (7PCRCF Age BN o TRkl by shaking and

dlfflcutmvvcblzwaﬁxingdnwwamant a%coﬂrdlgatum The rdfsleamtaslsiycmtedmaamage to a
part of §% HaReREFofHeR, Blhoiy HiRelmbob JERHscf b BiapYis agjiqns or shaking

palsy.i nnq:mysmg atawndena:ia sfrombanmegn | anvadl amltrmtysmmeemmts suggested that
dis it ne _assgqgciate
neurof HEHTRY 5 g PREORY By R PR RRTLS § PGt 2000
f Huhtngtorgs  DBeases e(HD)Any ptano pifiesitddat auwso@al edamsunant neurological
mfIaangk‘q/r%dillssea%e d'tso{igg?r\s ¢ rll)’lelsf,lr]?ar@sruo ! Ssolsrr\{%glnl ?Ig a&]parent until the fifth
decaddesft lifacthdmresditsniar psyotleitrics dlsl‘urbdrre:ebnra/lorunanyi repvemadnt disorder, and

Cognit&garﬁcgmésg%s()otsc:%\a%% W(frll énea <?:‘)lle ? Feslgf?ir}gtf) \ﬂae:,%lé'l?lt)@zcl:é”gg?l‘fe%rs following

onsetuse and control of mnuscl es The nerves controlling
t c i. h results
RO LR R A R PR 5 o noous
contros bf mllhraanyonusomst ttemagbe bhdestmotion clanesee oéllsAh%mr brain arsd spinal cord.

| Y, Y, | i
Amyo%@gﬂ e{agesé e% J Wﬁ? Low%rplgﬁedls}fgg 'ﬁ@ {ig%rlsgry fﬁ‘bévmg loss of
the ugeMBAy corﬂrcdi OEEpmsakéscThtadlah/Bsmms&blllmgamdegmmsaskhrmé and disappear,
which $bSUHRSE 16k of Bn%VYIlsSé 10k 9¥e JH?OF%}%J | s‘%ﬂnJ@%nbﬁnh h the root
Pecs
uni que amnmong ¢ heur odegeneér ati ve di Seas
causetdt ALﬁrremiamemmknévf/n meUrqu'rfiarmmthonrmmeplpy ayey rddy |rt /NIES (Consilvio et al.,
2004)ol i godendroglial cell in the pathogenetic process.
Data support a role for inflanmation-rel ated genes in
r Nh;lklpfeosysma(rbpﬁya(mdl%)e's aadporadi@ GO k-onFétenenmjdegenerative disease of
{ i ' t Lent
unknog}n etlg[o%pg‘gneoér)] &dﬁiroh I_rﬁag%epgmglrjée g't%r%rﬁ Pﬁrobﬁﬁqug%ggﬁéraﬁ% Fiseases by
the prsuohrmfrrb,SIfsnc(tl\;B)mars ante ipylednipsttioe pligedapdiaghialt cellgin the pathogenetic
proce%af(tgagg’ Zsu?é?rg %groﬁee_cgrrelﬁflﬁrﬁr% %{oonurselatgc? rgée%éée g@n%lg}logzjb/l%ﬁallnfante et al.,
2005)Vhe shajmotdifferenaenioyParkiesgres dIS&B$En§ tdaisMS&aoatulems do not respond to L-
dopa t?(%qp]te%r part in the peripheral nervous system (PNS) is
roni¢ inflammatory denyelinating
pbluitipkedsatrerbsin @B p saarhinflérGhrdiyy demyeldditing disgasehef tbe @estral nervous
s 0 C anpat or
syste C( R@N%%?%ﬁ%% e;F/arp% nl%cr%ﬁﬁﬁ rogléapro@c'eistsng c!cr')uHe ThEEE ™t the only
demyé]lmatlrhgmdrseaaearkbs spnatepas (nGBB) perphenal MNBusargstamu(RNS) is chronic

. . . . . 3
s3SI Bt ey G B, R are st
monophdsfoedisotiersx sgdnauthe iafs@ubtosy d@gﬁl|hemngAp¢Iyrag|gulenewopathy termed
ol 54 S B0 B, 3ERRE LSRR LB (xoEm
in thea&iNBaBotha My end 8B 3 cale theteaogrnienns isyydrdemegeln W& diffgrent exogenous

assau‘t?%%q?é?hera\n%n%%%t?c Pa%'fd@rb%ﬂt re@%rﬁ) | O?l'sgﬁéocg Jrgg tﬁ ftirﬂégy fulfils the
diagnostmeriterigylstbeth ﬁlaeﬂmels avmnat dandxgeowrtemai ot Mﬁfnamiy tienyejfnating lesion

o)
and 05&% &ﬁ?l%%ﬁ%l\et n{éﬁbo\é?gtl; aé%gi#t?% | %ﬁ@%w@ﬁg%ﬂ%l %ﬁﬁ R/\ﬁnch leukocytes
of theM&m@ms&stmdwnCh arolalttatclbunltn@ whatet roatternafythe ruelntldlener_vous system
(CNS)grrEﬁ? %;Fe %?e?tn?a{ %%q)ﬁ@&v&\/ @g@é@? He%?em%%t’ioﬁ fdé‘?/iﬁiles&ot known,
contrimyinglfamraamamlgcluéde gpsdticgbacteral and girghisetion. WhitsctiadMd manifestation

(85% ZOQOZI/ OC%%Z§)5 |?’ |Ecgll_‘(a%3&&9g/ 0937 Ah%rnatlng relapsing/remitting phases, which
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correspond to episodes of neurol ogi cal dysfunction
| asting several weeks followed by substantial or
wa@ 2ovphetres r ecovery ( Nosewort h9, 1999) . Per i odsSP@I/EP2006/067949
rem ssion gr ow shorter over time. Many patients then
correﬁ%gﬁéa’rtgf e&%@@a S osﬁ%grsloglﬁnct y%ﬂﬁ%ﬁoﬁ] arsltl% d %Barqr\ﬁvgg@ followed by
substamlebmecqmplé’ﬂel r:ecovsary @dtmm\/ostbsz oiﬁﬂﬂ) yP@Totdgrafsrennwsmegrow dhorter over

time. mauggtleg ort O%t éelrrlggﬁn@a ogsée&s astﬁ grﬂgerg%tgflzoeéi gglsgr%dual loss of

neurolbgicealt ﬁuoctldnolvﬂtmmantlgl mnrsreteoof/eWhTéhleIHSMmed (secondary progressive MS. A

small %Iro rrtgo%: % e{llpl(/lbgg%tfdl neu an%fgq%ﬁq%% odunlnFerrqued decline in

neurol@&ickle‘hmﬂmocﬁMo&ﬂngadms,et aix6e diselase @rimetry pﬂogresQIOQMS)

:\Eﬁr olgg é]scal 8. a%‘maé patrﬂalvgga szouier?fn%lhlo\?v\é\ftog%,vgglg lTfagroinflammation
(Eikelehmeenetrait @@D?ehkmemnat ampeD4xis usually follows a

viral i nfectl on, or VI raI VaCCI nat| on (or, very rarely,
Neurojogigahinfla i S 4@ iiedigN an i nmunol ogi c

c S | r

SR APHAPR 1 FHTIRE ARt
a wraGmfbd:twnnerBa{rraIevaqcrrtatlomrE(oar\eam|rmellyarbatdmmélvantanatm)g) suggesting an
. i S t
mmurﬁdﬁé?{ %gusse wf {eh%ta gt% se: Q\gﬁﬁe h@aﬁﬁ'ﬁg%ﬂ ﬂé}%g@ rna%gc%a%é§ that follow a
viral vmtinetmswcihat@dlllaryfaaopassym;dronae srem]nylapdemyelgatmg disorders with the

I sQGi,at e | ' t he
seme R0 ed 85 O dR0e PESAR Y gl Shupllh B bR Bt

spakYiassowatke onelophthyo s Islowle geogreSsiverspinah etprvlcmlseasysatsecmiated with
mfectlbrl?B? ‘ﬁjié ﬁ@a@?%a@&ﬁp‘?@g%@%u%ﬁ% gﬁaﬁ%cﬁ%%ﬁ&?}i&ﬁ/ s&afshc weakness of both
legs. brai n and spi nal cord; encephalitis affects the brain

| bgfr ral r\?o%s\éy’s{é?r??nféa 'arr]é %%{re ﬁ S%?Igﬁg ﬂfe&%ﬁgo}ﬁgnmgltls affects

cor ude "herpesviru
the marrbmnelsusﬂwundlogghemrelm arwtseslnalemrdvbnmmltlsaafdects the brain itself.
XS Iy .

V|ruse%nt¥1§{ %Y‘%ﬁag?né%nt%?ggr\%Pﬁ | ss bgefé f E:étcr)]vegl‘b%al %H]dlﬁrﬁ Iucl}/enyerpeswruses,
arboviarsgsy esxsackienrusen) reghovisisest hed sentqzmwmlesl yoafef ef tthesee infections
primarﬂgaalﬁgctztggarﬁl]%ﬁ@ééasi wﬁ]e gjeeg'E%b{eﬁﬂqsthen@rg%%%héﬁrgéeulﬁ rlﬂ?ﬁ HStls others
primaﬂil@rarffagtl the Prais dngdrrepdt @ ewepbalitishnmahy Iatﬁeerbcttlhame menmaes and brain
and FSQ&FRF%EL bgpen\éeéﬁaﬁlﬁ%_hﬂén tlscﬁ fgre%cgrglt c%ﬁ@\éﬂ)gﬁ‘l chlld);en than is
encepbellltlss Vitusdésngffeah¢heacentel |n|eNme5$ystAfrt @r twoewayse rifnef rdingctly infect and

destro&ﬂnfellg rHu?’% tR& a}chgeillp@s(ly'ﬁtei %r\]/glgafr@ﬁgtgﬁjgfetc?o qﬁe body's immune

sonet T nes causes sécon

respomnsel ﬂogharmiﬂ:mun tshmehmey eguses Heicendaey damagg/tajmﬁwgés around the nerves.
0

This sggﬁﬁ%bﬂéaﬁﬁ% @%Sﬁ{f&&@“@l&*%@éﬁ%'&ﬂ\@ tksé ?3#1 té?n rhgccth? having symptoms

severdl m@eks Iaﬁeraremvery fromdssacuddillness: ol ogi cal di seases

followng injuries Injury to CNS i nduced by acute
M‘—%&S@-’—@éﬁgﬁﬁé‘i@@l—#@—wﬂ-ﬁ%, hypoxi a and i schemia can

Lﬁ'?tto kt%lé‘ i el Jte n‘?SLﬁE chudln rﬂﬁaﬁmé, th?%clg'ﬁz‘%éa{)tcieischemia can

VEes neur o-1 nf or ex
affect |b|®fh ptayaanowhite nnen@r dnBlr)aﬁQ éJ‘rNS nra/@fvas agreurarinflammatioronFor example,

Ieukoc!e/ae Hll'trgﬁ’&{ ﬁqhé E‘ %aaffer I%urkﬁg or ?rgléln%d.ttigglis. tﬂgg%%q)lr{\@&y up-regulation

Ine I n as YOC anenka e
ofthemmhemoaneulm@sjmyt@s (Iammgeebal.,tm@merve. It may be

S\Wan %%P' r'@Jrg a]rr?’gbieca’ tiné ne % Eﬁnépé.o?é‘ltrauma, which is
cor at a ts a nervous functi o at are
damag@mthglsp@al card &had afedtewll nBeyous functions that are controlled at and below the
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WO 2007/ 051785 4 PCT/ EP2006/ 067949 | evel of the
injury, including nuscle control and sensation, or
whe@nstsauma, such as trauma? caused by cl oserCEPIN6/067949
injury Cbrebral hypoxia IS a | ack of oxygen
level (?f)eﬁ:él(:'rélfj Al l% rtlger Iéer %Pralal S %a?hﬁggrabqaglcgratgrgg,esuch as trauma
caused)bygzmmedheadhmjwyltl re brain. Depending on the 5

Cg\ﬁ/%&g%p{géwg % ea\yf ?Oimﬁfggn chr:]aEJgrtl%ghe cer%%ﬁjaﬁegﬁ]apheres, and more

typicam;gﬂtdwterrﬁtls aised It(S refeuaj Iayadaufsexi/gby to éblel eatirebbraind Cfdpewnding on the
severié/I %S)fctb %{)o%qﬁ P/ma é\y rrang roa"l Igf?nfﬁ?lpn etg |geverr%|bl %r]aln damage,
ere f ccide 8

coma bnddeatti sorders | nvoI ving |l oss of brain functl ons
? E)keo%cuusruglly\/\'gaeugsﬁi %g rgiilﬁge%bbﬁ%&dﬁ 1! %E §cha$?)poqfrta%§ uayn gg@ also called
cerebolasduéar adiseask airi awideht. it &od gruuﬁ bé btandyijso'lfdms m\nomarg/loss of brain

u r ain .
functht?ﬁotﬂgteécf(c%% %/héﬁ) trieoslo d slup gg—u ?ogﬁg% %éarl] t'JSr |a ’r?]ecrwp %df The brain
requirgs albout 2017(60fkblﬂ@0|rctll|aj|onmbboﬁllrethaﬂbdy i &= primaery &ol supply to the brain

egific r

is throﬁﬁﬁgrérlrtueg ?Enn e n chz{h%aq eél\% Carﬁ"cgﬁﬁgn b élgﬁleogf];v(\élghlrll ’hhe brain to
multipler anteviek Lthatt eéawh s(upelyra)bpxgmfméredeﬁlthn bhain. Bvensy pfanterruption to the
blood Yﬁ\&lyca é:gg%ecé&? ?ngiaénts Mﬁﬁtponatlggurl%no ?c% Sé’ncﬂf‘drg%%gﬁgﬁhﬁs vary with
the arehavigs, brdnecafmmidamm‘memmmmmcmdamhqnoblama gEachangles in vision,
speecb Q%gﬁ@é%ld&%a??og\%%%gm gtcérggesngaﬁ?n |n %) 8nﬁgdrﬁ%1%88%l qsr changes in the
level f @onsuiysnbssilfrthe blood flowris tibereaseeiafoaloegelrethan ayfexd seconds, brain cells
. ( c e t 0
in the %Qé %Eea?iggg)ryggg@'ugaﬁgt g%{][%q%?éuﬂn%tg?% %éerﬁvié%n}h%? S%a éf the brain or
even dgatftern both the CNS or the PNS. Traumatic brain

[ i.opl I e i 0j

D AR hER PLITNafA S pDEefls 0, Sy s
also simply cddledkblead mjmmubeednﬁezahmm eefaasl totainowutyozymdflre trhaaaacﬁ damage to
the bran Ergrggh %(lloggc\%geg)@%rpggél %teo t;ﬂr helafiblltc%géet&r h%&%\hﬂ%%ﬁéﬁg car or bicycle
acciddmémbut mby alsk ,ocstmraskbe sewalitiohheatdrowmsing, h'Elan'rtsatiBylpestroi(e and infections.

This t)fp;egtﬁquh%tlgﬁ%l rplnw?%wco) 8\/\%%@' rlégﬁﬁ?& ! }? tﬁ%ﬁgc}( og 3%{%{?% otrIE)?ood supply

to thettinaa'meérwr ’ghemrebnanrtmf refared tb@saem ‘@anoXiamguriy't Bralpumjyry or closed head

injury %r&]rg V\}h@n%%r qc Cﬂ)lg\?(?g tlbeeﬁ c?gs Iana WP Véntlie a%ﬁ@nt or a fall. There
Chera WS a ' Bfow?t oot he "head in~a notor Vveh

may ba(acn')ei@dtofuncmsbah‘snesﬁhmrredmtaeiyfoﬂiewagﬂleae tragmafwhich may last minutes,

Weeks\lf\ﬁi‘r‘gﬁ%ﬁ{ oﬁﬂ%?f bHﬂ‘%Qh%bS'&éc r%l étot%q ! B]e n&;[?u%rnly at the sites of

'ast” mnute S or fonths.
impacbrirapartldalaaybermecakuﬂ;fractldnhe presmat dBrgengantysionsanay jae associated with
: [ f o t, .. i
an mt%alrggi:eﬂ% %%F%O{)rpéggﬁqcr.a%gﬁagﬁé% &Lgo?t\'cam%graﬁgr%(%huse axonal injuries
occur as soisalt etishaaring aad témﬂile&remmfaieumhpnochwe praduced by rotational
i ed.by..car | ' | . :
move RSP S EA Sy AR Ml sl KRR Mg o i
damagt toaaxess,ofhidecaroody bp deteetsigpicpsookicaly. Sgcqndaa!tbrainaiamage occurs
r t
as a %gnglfﬁﬁér% Jatlhrbg dQV?"ﬂ%ﬂ %naitgﬂo p'ue d&' E‘ggh Inélge'fﬁeim&ugg intracranial
hemoraixages trawmath damagem exipaceddiralcaretien) mtrasreoqal berinlagion, hypoxic brain
dama@ee&orﬂgr% m?l‘al n damage occurs as a result of
rcatirons devel oping after the nonent of injury.

Tﬁpmai cartl ugeriesnaccaonttor dhe nagoridy ohbogpitat a(am!mbhsefor paraplegia and

tetrapl%@gaQﬁ/eF %OeA;Xtor &?regselgr r%lsul‘iﬁ?l tfgééc?%t:mbgﬁtg aﬁ;\yve%gih.gﬂrlogps of injury are

at’1 on, hy OXi c brarn or meni ngi
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Spinal cord injuries account for the majority of
hospi tal adm ssions for par agl egia and tetrapl egia.
wWE®r/0808 occur as a result of road acci dents. PAUEPIVEG6/057949
roups of injury are WD 2007/051785 5
recognl Flﬁcgaﬂ / 3)%7? grlec? ?ecaoﬁ de%ugfen%ﬁ’eﬁj eg asuaslﬁz direct trauma of the
splnaldlcor(dctantir aenvae ofots. hé’erfsl;altlngxl inpoiesl eard craesaeeﬂemm\sa disruption and

hemogﬁe&rpeo@o%qug@és acaeogg % 8rn mz)%ugﬁ? %eg)frfygrgs Vr%ed grlgf’ %@3{ 9&ociated with a
fractursemlﬁactatuonjoﬂtheespnam@otmrrm Méhwhﬂ |byasaz§$'atanaIrBtiabietrbﬂlaloglcally Damage
ture/ |sI atl i nal _col
to theu%or§ (*é en Sn8r|]1 Pagl E%?:}P@H”Ies ansa?%fgge §op%d?rﬁg in two main
stages:oprdmlgp@mdaga)nmmue aeat@ntusmfhst hervleoﬁt;rel mnsecmnsaamti hemorrhaglc
necro%:{?aﬁn% bae aé:cgorr]l %&f{j&grﬁ%en v&hn% } \a/ree ?xtbadg ﬂq éacqnil% n|>s4farcq'8n mfection and
edem&ienorrhagi ¢ necrosis, and secondary damage, which are
dura heann I nf arcti on nf and ,
ﬂ" %1 h %ost E?’Hebﬂocs u% I;n%rI]Ongﬁesoz?nélfrygol ocar]gllezggrve. Violent
muscular] amtlylty or ﬁ)rtsblagjveraxmm-n dfaojoemmayl;ﬁrodnusacallfmal neuropathy, as may
repea% oamgﬁ Yirdth fglr(é:l bl gg\aﬁﬁhé)ﬁég %%IIO’[]Coggeal(a?(g%ésgvr%?(/lbratlon from air
hammErs)uF?ms(ue o. emtragnln’(engrpiambymfg usdallg reifektst aupesficiad oeessi (wmar, radial,
at [ r
perongélfa ydsoﬁg ér;ouarﬂeﬁcgs f(EgcTt@F@%pseoru | CI%p ngd\yglgé(&f)%gla in thin or
cachecia:dperbons qiretofteelah)alcamolhlsmyr atrr[anqmecm’mss (€. in catpali tngnel syndrome).
u r [ a ti
Press%r%r E%rﬁ@ ﬁwgf taeg }e%glélafggﬁ l{ﬂ%sosa g/ﬁeg?%tg\si\llgc%ggt% c‘r:utches, or
prolonged geramped goptres Yegein gyrruidnmg}e)Tram&aﬁtr grgsniFse can also occur during
surgucﬁ@&r%%é’d%' S, may al so result fromtunors, bony
peros 0si s, casts, crutches, or prolonged cranped
postures (e.g. in gardening). Traumatic injuries can
Periprdr@QeQ&pefhydur i ng  surgi cal procedures. Peripheral
neur opat hy 20 Peri pheral Neuropathy is a syndrone of
s Bedpheyal| Nagopatig sl @ syedrkmesy sendoratlosspmyscledeeakeasednd atrophy,
P € S, an ,alo N
decre?sﬁe%a%%lﬁlq% ha{e I%)ﬁa% gr\?ap er gc}m%@{ﬁtgﬁﬁgfhﬁﬁ:ésor an Qr?y Rbmbination.
Periphesal dé¢uopathynis assaciatedl witle gxoral ategemera@orpraopr@ssssaals@ referred to as
Walle@ g%cje%g #Bn N lfr%f%\ﬁgrb@%ndﬁ%lﬁgffoﬁé %Oﬂlagerrljagndegeneratlon (Stoll et al.,
2002)degener at i on (StoII et al. 2002). 25 The di sease may
a [ e r :
558 Shecha8! AR SRR oSBT BB op A, Mo T v rerves i
separgie areds/ (rn@ItIMeSﬂ@iqmmoaatéstﬁryn@rpohqrwe@rsmmdtahyr)usly redyneuropathy).
f
The aﬁ&éfﬁe{ﬁ! Bﬁmaﬁlﬂ/ﬂgg—}\ée@ g{ﬁrgtr%?ag)e{e‘% rgelllkjg E%)(Qgﬁsg—:‘%g% ur)emla or with
toxic @@erttﬁeomv@l muelghemaih @ Sdtweanncetlelelg. (ie. aputd or arbmnec tflammatory

pon RS 1 LTI RS) o SO NERKBPS B, Damage g ytnated anc
myelinatecufirare Iréswis @dmanty i dossyef| temaeradure iapdrpin eensiatien; damage to large
myehrﬁﬁémérg Xe%mts |ﬂsrﬁot8F IOF E@ﬁé@%dﬂ(ﬂ? o%ﬂﬂ:tdg d?'neS ﬁ@ﬁrﬁ%%tﬂl@s (re .g. due to

arge | bers res ts In
lead tpxlglp/r idapeqitd vee, deme&:ti§easbI(®Uﬁ@®rbUpfalkhbl@s) perphyriag s @yllain-Barré

d | u L
syndrc{;rﬁ%)kprﬁ)rﬁ%ﬁel aﬁgct rﬁﬁtefﬁg&s 3@1&{? ?ér% dgfeétgraoszsa(l gryn O@&{mtls of cancer,
Ieprospjr AL, idigb@@a‘ g@tlltmpophﬂqnls‘epyg;donmhemtgm(:@tlog) poonarilyaffect the dorsal
o Y ALy AARL RO 1S 95 33nofl il ar
also inyolved (¢-pyin &3Uilkedn-Bameé syiuirgrae, Lyme disease, diabetes mellitus, and diphtheria).

Identifying the modalities involved helps determine the cause.
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35 root ganglia or sensory fibers, producing sensory
synptons. QOccasionally, cranial nerves are also
wo mwoksiess (e. g. in Guillain-Birre syndronme, LyPEI/EP2006/067949
di sease, diabetes nellitus, and di phtheria).
Identifying the nodalities involved hel ps determ ne
t he cause. WD 2007/051785 6 PCT/ EP2006/ 067949
Mvluttipjel enamoneurepatbyds hysuaky secaidayy W@Hmnyvasmular disorders (e.g.

|| I
polvariifs E B 25EE) Foder e SRR R g aseases (e
dlabetmet adroyloidosis s e@as e infé¢atiogs  dibieabext eea,g arl;ylrrm ddxse&s)e ol  infection).
Mi ectjous diseas e.g. Lve disease :
|cro?rﬁ§ré%rpl 6r|]sy ca%%ewglfgl rragrmns rop }y l%yaugéectnfﬂl\ﬁsmn of the nerve (e.g. in

Ieprosm)noneuropat hy by direct invasion of the nerve (e.qg.

[ e u thy due to ac febr | o :

Bglg %Lprgpa M%/d%jesu (t‘u? fe%?r']%ad'% eises ntag resu ral ptﬁf(ﬂg?’lgaﬁn diphtheria)
or anorautnimewhei reaatien r(eact inodufllaingBarré s@ndltdrma)n-tmrpcéyneuropathy that

nd I eur h metinmes foll ows

Somet§rﬁ%{9 %'l’morﬁs |a§'% B?@D?%%gog Iammug ine. 10 Toxic

afexit saggehsegeaierqﬂyccmwse quynyenmpamwabMysdmﬂtlmnmbnmropathy They
mclud%a;r]rgelﬂﬁg{ Rgﬂb%gtptg ubt%gbrlltg',nc%llolf!%%é%rgoﬁ,]t%eshamﬁéggﬁe%{ o?h "nitrofurantoin,
the winta ofalkawit®i nheavwyhemetaiga edrkah oi dsnoxiveayv yriotickesyl  phosphate,
orthoagrﬁ{r(gog'%ngl?tr}'ﬁ pyﬂ%ﬁlv%ﬁtjsoroﬁ%?clﬁ n@lpaﬁg{?ﬁata‘%ﬁn% Sa{m AIPS drugs (e.g.
zalcitgboies didanosame). certain Al DS drugs (e.g. zalcitabine,

dj [ Y- h

ot HBNAREREL e BROARFLIRY: eROHREH S5 SPIRS Yo kit of severa
commuoslgd usérén@Telmm’tWypmtdedmﬂhmﬁs mlud:hgldtheg \fitnza \élkadmds (vmblastlne
vmcns%bg%lnﬁblﬂf’deé%h gxlaﬁ‘l%w'nn Pﬂta}éllr’[bgérjgé &@Wﬂ ﬁd?l%xéﬁ%g paclitaxel). The
mduct(qna:(fIpletlmmbl)neuﬂ'dp@thm i\ @uoingen mbtop&rllrmhmg tilerapyurithpetteinotherapeutic
dru Sis a common factor in limting therapy with

9 chenot her apeutic drugs. 20 Nutritional deficiencies
athrlQOaihﬂefld:lenmbsmdjmlembn’wdlsersiarst may resoltymeolyo@adpathy. B vitamin
deﬂme%lcx Oﬁq%fﬁ'é:nstﬁl]edtgggec Le{;‘c}ﬁ ap')Ceorhﬁl s&r?gbuetsr grﬂfﬁlﬂiﬁgloﬁg ademlalisoniazid-induced
pyridoxigeni dzilcnienayducreallabwpmcdnxmyedr@efasci eatcly, hyperemesis  gravidarum).
r | d e i ayi ). :

Polyngg%@% ?%’%a rFﬁgéo%rﬁgﬁﬂg‘gH} ngg%%%fcgfdggémghgl%rdgg& and uremia.
Diabefesr mleyltusaparsauaus:e danesscmm@tmyldcsﬁaiomlmeuamathyr émbst. common), multiple

mono%@@& opa({ lf&cakJ aoﬂeﬁr%#oﬁys@rio& Fﬁ%t Sétggrhgtto?lor abducens cranial

nervesjpnoneur opat hy, and focal nononeuropathy (e.g. of the
0 bgu es . :
Pgﬁgﬁéﬂﬁggﬁg}?hdu%d%e?rfel?gbo‘f{:atg hersdés% dél?%te? rp%ll_ltus) or renal failure
develapisadiet g softerl dvier nnther orryeaed. If fesduenty begwsawalpsessqny\/aynormahtles in
. t y S
the Ioglé%ggtrr(%{lgé g%r)grﬂmﬁhg oﬂgn rgc'?}re eﬁ/laFeI @\%@ﬂy‘gﬁ% érog‘f‘rgalllg f’%flaéﬁéral tingling,
numbrass, bfirhieg padT, ©r deﬂmmmeﬂlIsioaitlpyOﬂrlmaaptmncandHMrBMry sensation are often
promi de%{t nglrg Lsgéﬁgtstj \chrgé ggnlf;r?ftpar@myg ggé % r%%trelb ggvﬁg:'hmtg tﬂé affected area or
by tensrgmamte olmarmes. l:mf$eaaare pasmsi Hhens arePabJactlvg sifriseof mlserey lass, typically
with S{Bcginb-aﬂg%éﬁydlgﬁb&%?r M"i\ﬁ darpc?/oﬁgpggé n%n&&?re?le&@scgr% diminished or
area-or yt erat ure changes. evere cases
absent.hiézieless eloely entthweilgxtsgnsClaﬁrcsténpmtg/ niaysd;evetqopwbm Isgnsory loss is
A a
profouwtdhger?%) z& pl%ﬁgggep%lé? ﬁggl(éit'gsféér)}e%gg & ﬁalt aﬁﬂﬂ)njnla‘ﬁﬁes rf\/ﬁjotor involvement
results in distal muscle weakness and atrophy. The autonomic nervous system may be

additionally or selectively involved, leading to nocturnal diarrhea, urinary and fecal incontinence,
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absent. Painless ulcers on the digits or Charcot's

joints may devel op when sensory loss is 35 profound.
WE2NSOSY8Or proprioceptive deficits may | ead tBCTEP1006/067949

abnor malities. Mtor i nvoI venent results in distal

|mpoten>;§ ﬁ}p‘éﬁﬂ Z@Sotgag?l ona IﬂrWotor Syl %értn? Q;’I’h{éﬁ%ké?ﬁad be paler and

drier themadiongalt tsonmetmnas math dlisky rdmloratrunnawyaimgdmbgdwl excessive. Trophic
changeﬁ,ggrﬁtgl eawc:i Smlr}élggl%loopg{te %r7 r8 %%eﬁjsr? QT/ g%%g&oﬁ/%%) 76?@3‘}%‘{%%%'” severe,

prolongadyaseﬁhe skin may be paI er and drl er than nor rral

exg?ﬁlgﬁepgiﬁwegﬁwa?kyéd' SSOLOE al 'ogghalgvﬁoqgﬁl%)gnﬂ{ Ignalnourlshed A

primanyi axbaubajlny miagl dpsedl tnaebmdaqsﬂ@oymmammsancaamnabmuuncmom in the longest
and Ia?rg\e/s rr]‘r":f\m é)r\R/Iho{Fl%Zﬁ%gﬁC%ﬁ?se is dﬁﬁctzl{e hégl ﬁ,ﬂ%ﬁ%rﬁﬁlegﬁregﬁgﬁgrt OP{amin (e.g.
pyrldopmenaatytomeomoq{md higlicragid) wdntlearsebamlmztmtby deanye |pyriédxiren deficiency
and xona C n i.n_th nd e
usually]erc\cig er{ ﬁértsoﬁl ttak? sgnllaglgd‘]g?l ib e ff‘soflnfl?ﬁt %ﬁ%gre I;ieﬂment or
depenallamt dfrepyrldloklammay(havg conpyslomt())Wamélng [aamsgamh@ltnommkndss of the distal
extrerrae?s IS, e%@y}) 'nﬁ'sfiboéjlscbu(%%%c Lpl\géjrg sioﬁgplc}fy Ss(l;oﬁsetélﬁ%e%%/;' gronaanlgd by sensory
loss, pasemmsdaﬁd)pamuhemlngglc;namplpgl a:n‘ldimss woingy anddfrnlariesatin the calves
e r 0 .

s 0, AEQEASR nE B YR 5B LB BB Rbogy s ot
but thexhavema preger lsenswﬁt;al l'y insidious but can progress

"Bl PAUELIES 3FEUBRER RV SRAARE: hORSeanies or sensory

neuropathies ng;haamdl\/lauaﬁ'rwﬁs diszatdas cmbvms)st a;nmnfcmeherwmadye sensorimotor
e chy y [ n.

neurofFE0E8 Bk B4 M B ARS8l 480 I oot
disabilliy. IHesepshry apyropethicspathich @se ware |edsadlidtal gaineand temperature sensation
is mo%?@f%b%“g I$ ;%ﬁ"’\‘/ﬁdd} %EdSp?o{%ﬁ%hysen{ggggl'ﬁfgrg%glheﬁroblem is pedal
mutilahier etliet &r yoamensens;ltmw;)nmthnﬁraqwqmﬂit|h@ect|¢rssand: arstemyelitis. Hereditary
neuro SR8 A IRHCAOBHR R B B by AR G eSS e didbase.

aMealigreaney ma:yssalsnf cdum @blypaumpathy \n@n‘pmca:lam!aé gammopathy (multiple
myelo %gﬁg%éﬁ){}n%) Iﬁﬁ%rgnneg}t nﬁtn@cg]alle?%%ﬁcszigé%%éa%rr g%sorayparaneoplastic
syndrasmel | ation due to pain insensitivity, with frequent

t d t e
UL BRe R bR hARiaerBolt PR stacks
neurolDgicelr |nﬁem8@tctrasil$hasesmé caubdllossneincgurotayical Euoc’nmuaed may lead to
| yneur \ ' I
paraly%e%ﬁg rrdééa?rf?#ﬂﬁ%%{a?fé@ ﬂy%?%ﬁ?%%lc gg@%g%@jc ﬂ%pn tacks in some
neuroldgicakcingaromeprydisasses per avadapeatiercis gyrdd cbcmeiev@5p novel therapies
that ool B9 1 BUEQUP RS LBLRTI FRengBuch as | nfect ] ous
ens or Al Of MMuHe - att acks, neur ol ogi cal

i nfl arrrrat ory diseases all cause |oss of neurol ogical

function and may lead to paralysis and deat h.
SDF-1p ¢ hough a few therapeutic agents reducing

inflanmatory attacks in sone neurol ogical
i Bhemnkaer(ghainaiective sytakinegv adristibite  a tsopedamity af meedl (8-10 kDa)

cytoki Fgéésc %\%\é r%;c/ﬁ%fté] %é\zérnofrgtg{r@%r gl%u & C%a%rro] ﬂgh&g@?%&e&ors that are involved

both in basal trafficking and inflammatory responses acting primarily as leukocyte

chemoattractants and activators.
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Chenoki nes (chenotactic cytokines) constitute a
superfamly of small (8-10 kDa) cytokines that

waedoresizes seven transmenbrane® G prot ei n- coupl BO/EP2006/067949
receptors that are involved 35 both in basal

pH’J\f fi ﬁ%“n(gegﬁ}gguéggf | m‘?@p éﬁbéﬁ B%%flgﬁfpg%t%ﬁ[g% are small chemotactic

cytoklﬁé?st trmabél‘oﬁ?ltN‘ﬂle?ﬂ@grgQ?lVa‘iﬁlySln%ﬁ’ﬂglf?&?%lcﬁﬁicﬂ{@&e leukocytes and are
ce erive -1 a, -1g, and its
often T R6 oy E(in G B sk ceorSapPeStisrbiides TYR o 11, The

intercir@lstg charateeizedbptiey pﬂ&@erﬁ@%ﬂéycorimﬁi@drcs'st@fne‘éhwmbh form 2 disulfide

activate Ieukoc and are ofte
onasarTheY 268 s syt T By sEiamies Fitne et SBlauy waigh ncludes beta
chemdkife, toé clysteihe rEbidues @t@bdfabﬁ&stoaéathcbtaétadh GtheKBCb l%ylbfamlly which
of 4 conserved ei nes, whjch

ncludg St GEPTESH Loy G OPaIFI R ¥ HEaTENERNa e 0. The SDF-1
proteiisdl belang It eBe lditer tdreuCEBRAf igna |ny§turaM1Ig@hd Id‘ﬂQheldBeCFbcet(BESTR/fusm)

Chem@?rﬁaglﬁelgegﬁ‘r.ir hgea&é%sbﬁ ngrﬁcig Eyé}ngn\lja?,%gﬁ)rm? ??gggrtlsghﬁﬁrgcae of alternative

splicinglté Iﬁtﬂmg{l]@gesrid] Gﬁealtmas‘emrsaiga@?ie@ﬂommxbﬂé er3/ghilange dBtafdorm contains
[ The SDE-1 s pbelong to t tter o.

an a0dfiple] sPQUercRAt RO F oG BTt IOHE eRe PDESTTe JAiRel to those of

SDF-1NSTPEDREI Bl §RE RIURHh- XoR RISDIFR1y B eSS B $se8 M ®om the third

are a consequence of alter natlve 10 splicing of a

exon @] fgFd Igeyseandtties bafvsaea theihindiexodentl iedfopiitlh AxexeiixPR-1B.
0 n a
(e bR JBF, Ly 301 CoBF P HR 3 PR have boen
describeie meGendy (Y@ et lrbs @004). BBIF-SDér-BnboeDR- I$(e$tern'§heelf cpliged in the last

codon i SbE T ek LR LRGSR o FBULEAL A OBT, e tomina
exon @‘>SDF-aa(ﬂ>etH@Qspf|D|b|t’d tvoe Xie fipé thrE¥exdorfs. of T SBF-Newh&BBFL1 ) are 100 %
delta, SDF-Iepsilon and SDF-1phi have
'de”t'%mhah@‘ S&%Fs&ﬁ’ ?BfééDFeWémfPrWS( Yu et al., 2006). The
Sithe pH. ’ﬁ%feﬁé r‘g é&ré‘é%@r&ﬁﬁdl%ﬁély viHRl the @lcddlichh Hidsiit cells it acts on
codon of the SDF-1 a open reading frame, resultin
Iymphgcy)@ta%g@nsgyt@sj bptrﬂqt dgutrophilp i MErotandis ﬁanlghIyej@gﬁqengf:hemoattractant
for moﬁ@ﬁuél@ar%ﬂé"ﬂl \ﬁ\m i vitrBtaRd ifBivo SF 144 cth BE %ech%m&ragfant for human
SDF- 1le. and SDF-I~are 100 % identical to that of
hematSDPJetl% BroﬁﬁrdtOSBﬁlﬂ expressingry34.- The SDF-1 gene is

expressad |¥éb'réBé'p¥dPU€l)0CFW téke?ch& RXEERHI AhcBNPLliP L hematopoietic
cells it acts on nP ocytes and nonocytes but not

systerp @f¢ iy RPIVeUS Bysiem rsglcgrqi@ gtign @f RithynIthe Eﬂﬁ”é’rﬂr the receptor is embryonic

lethal BHE PAFASLETS de\f/é?dE?Frﬂ@rﬂQWIH@t 8Rr1908! F&u &thlvhygs). I n
vitro and in vivo al so acts as_a chenpattract ant

f SPFHustaihrousk iriewsEPTS Wih [iv creRior SXCHHA gan disgstle diupg cell death by
apoptédB4n tﬁQFthTHQﬁ‘anf %Ju?&%ﬁtc%!]ehr@x%ch 6XE&FbIES mmaturg post-mitotic

essent | al nctions In nmat OpOIetIC sys em an
cholingigc nrsrsLANdd1AstaemHBbei o nelebeglicharasterigliasHétesseiaesspyelrad. 1998).

i
a’grﬁ% F&rr% lo?%%)gt Pglvfél\% o%'\mlro%ﬁm? Waglderfétgl'tfgé}?%b HI‘?/%EQ system was reviewed
by Lazegioggt al.dbgzaringet alh2@Righ i nteractions with its r ecept or

Cﬁ%oﬁﬁ@s ﬁller @e(f{akrﬂ'y 'nO?IU& r‘fﬁ%dro-ﬁﬁlﬁmeﬁ%n |@§%ﬁ%ﬁ§' §utI tHeir activities

e human hNT neurona I ne,
extend el rele pesticlpgicalyiimpodaginentdes dragly po meurpsdithrdigl eells (including

neuro@%{@ﬁ%@é% Qﬁﬂ%‘_ é@enﬁﬁ)@?@%&:ﬁ ghiiﬁﬁ?ﬁéaﬁg%ﬁ ngg%ﬁl%@ngé proliferation of

he"role o evel opl ng and
oligodandracde peenursdrs r(r@t%)ugs dlipstreted wysGREv/eG¥ELT 3Bobipson et al., 1998),

orgamz?té oangée rcierﬁzet;elllgr gl;;rﬁv ? \;:%r I r|]r|1 th(ra]ete%;as,lg of %ﬁ%ﬁ%&%hﬁ&%%}?ﬁbm and activation

states@¥SBnictlogtia bhekemalﬁted\bytfrmalkme/ CX3CL1 (Zujovic et al., 2000), to name but a
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extend to their role as biologically inportant
peptides directly on neuroepithelial cells (including

WO enronggs ast rocytes and ol i g%dendr ocytes). | nPCT/EP2006/067949
particul ar, chenokines influence proli fer ation of

o TR ASHSRISE R 81 Pl AL Bl RISl prtorm

a widefangerdfsirhilaaractjvites, lirclalid segulation bépmdlfeeat@fn B¥fatlora activation and
diﬁere&éhtyonat al ., 2002) and activation states of mcroglia
exenplified by fractal kine/ CX3CL1 (Zujovic et al.

2018y , cHemokines hat mmm%b@&l&@Sa& expressed in the CNS either

/EP2006/ 6794 nmune. s
constilflere 8ol et Bin SHPEITRY, ' ROASR nedekan pel TRk in many
neuropatholdgicalamgeEseds, mamdlra;rmald:ple\sntercem (MS)qBejttogt al., 2001; Sorensen et
al 20@5?”' ation of proliferation, magration, activation and
N ferentiation. Many chenoki nes and chenoki ne

r Ece Eixpressian eofeRPFels e tirdim endeth€NS, cetls thesr bedn shown to favour the
recruﬁ%‘h n?%]La?niTﬁL:m\r%}Sclo Iggodthqucn%%qjc EMgdgopa %ISBZ?()QEF%IU estlﬁg a detrimental
role opS@fe’sseseuromﬂdammahgl rinlthe pnbetext:b’ealdsmen(em?a $B&j1etvd® decribed to

200 al ., ..2002). The expression

nducsmefligueidy by, sERLBIRGRar 1 e 291 s BB TRHETA £ utamate

reIeasea)y(Hsktrobﬁes inr Ecgpii20nmedicedfin vlmﬂardhﬁlahSndtrmntrhmiel (Bezzi et al., 2001;

SorensSA B Ao 2000). A Bop o) Rubleatisnracportic SiF P ipimianiin astrogytes of MS

|es.on§mn5.@gtnegﬁa|ofzo@)ds denentia, SDF-1 was decribed to
i nduce neurotoxicity by stimulati ngPTNFa pductl on by

atduglianef W@F@@Ft?ha'éﬁ’iﬂc FraeRlirianeyelifis (Rl ylje rat was accompanied

by incASEE® EYER Df VAR eﬁ@ﬂqngne ?éﬂé‘bﬁﬁs In@lu\dlnfgr@(CR4 (Jlang etal., 1998)
neur oi nf | anmati on é ezzi et al or en

et YP00/033p2) X R4 é‘ELﬁQP”' ifd1ave derBraldde é’reu L&?@Eﬂ' iy geament of an

autoinfXIM L Sifslelse, | theASEROBY hRMipH sbErosise SicaftiedtABIDELENIanBtinhibition of
al ., 2005). 15 Induction of experimental al lergic

ang'ogﬁﬁ@éﬁhal onyelitis (EAE) in the rat was acconpanied by
| heygeses 1| @§@b§esofneth@6$ @ SreabhREmKoMEs6ra6RPIV6ISing aberrant cellular
i ncl udi n CXCR4 é ang et al., 1998). In WO00/09152,
pro"fe@eﬁﬁrﬁﬁ IgigBhret Brof fg\,%loget@/nagrg‘ngter@gb@mmge thaj prepgte or inhibit

CXCRYr 80N InhititoRdof tAe CXORILABCHENSL5S @laihé@ fr i ireent of cancers and
multiple sclerosis, treatnent of cancer and_ipnhibition

uses Bf th%ﬁ@?‘%ﬁ’&é’n%@‘?r&sts Her0eamsgatel e skriwent RbwdiRasdersin which cell

prollfetfdtﬁﬁtlﬁﬁiéhm@fﬁt 6H s edRES DiByAbMY ||ﬁ9NIﬂbl¢rcéﬂilbtfoI|¢“@bt||dH Bl deficient include

roliferation or deficient cell ollferatlon
demy‘%’&ﬁi"ﬁﬁ sisngf %Snﬁ%ﬂﬁ?h‘fs SY$iem 'ﬁrWﬁﬁF@ &P ioﬂh‘beWP NREY@YH System is

destro6d bV injured biphi ddnbyilifaty dissas6X(dRdingl8 Gt maRipkesderosis and lesions of
claimed for the treatnent of cancers and uses of the

pe”phreéaé@B'EVBPS SG8Mst s were clainmed for the treatment of
dTeetieRaSeUtid YWai 6CRERU/STF- ¢|drftéijdhisit§l'h heurdRkical arseaﬁs has also

is desire rollferat ion i
been ﬂ@gﬁeﬁesnindﬁ%%&gégﬁéﬁa@ﬁ%f Shac e RsUeBes e ordhe frRgiment of diseases
relating@6 \uauergscwﬁt St ridrmBl Sroliferaen of aemefopbieec B&ifsy ASronal enhancement
emis destroyed or _injure aderryellnatlng

ordep(g%%s grev%qlanoqrﬁ@agn@t Oﬁﬂ?‘ferlémg%l erosis and | esions

ofn WB03/06E173| dnemhbitsr SY SEAY  JifRallirke bameali Waslsaesafbed for the
i cal di seases

reatmgcp) ATy B NBRISPS HC g FBOBBAI oHE TN dratgpEsocited with
autowﬁrﬁtln‘id@g@?de‘é@r tordifidie dridRatd®@s twhde Qlth?é?laﬁ]?\% CRS or in ?ny other organ,
mmur{é & ngp jfgtmrlégtg%{ @%%%o&%qgg%géﬁgkgﬁrroﬂcl noeTJropathy or Guillain

Barre syndrome.
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or depression, prevention or treatnent of neuronal
injury. In WO03/062273, an inhibitor of SDF-1
war@nabizsng pat hway was descrithed for the tremtTEPL0@E67949
i nflammati on. The ther apeuti c uses di scl osed i ncl ude
nati gn, a S
o PTGy PR B R s gL BIeR M s Phe R Ty proression
after pwnpherahmrve)tegsmm TBéy cmrmmuedahmt thlr flmmmgsadmﬂd)nsmate for the first time a

differes&ygp%ng’eﬁss%%arg fér foﬁ% r'{@ 2 85%'6& g%ygllel%glcgﬁcor%ltlons such as

develd?ﬁTdrEBﬁﬂ)OﬁJr@ﬁV@né@er\Gue|sy$tﬁmr((ﬁlee¢hnadmn etepp?2@0®) a sl i ght
t S|ent L ncr.ease e SSiQ
pé@ ph%?”af”t%ré?tv‘ﬁ d§’c8ﬁam“f‘ﬁ%';¥c% n@@éd%h@tvﬂ”ﬁg"a talched sugar
group$ ialddeah;psstet&rnsmomailyetofscewertaherdtelns,tgetnenealla called proteoglycans (PGs).
ferenti al Lon att nfor

Such %ro(%m %r{a pr?ﬁ?n?xrﬁ)rg?%gwb xtrac ?E?Fr ma rl()]( glquﬁ'leabkt)od stream,
whereaindlaied] GA$s ahn tdie herpv&}aest SFSGH e:nnlid%ted (ﬁﬂ@:ﬂmaatfoah .3, complex with

20 . SDE- ninte t wth S I
solublt(a d%%)éf“'g?n Bﬂ?sgllblgg i %rBFeec? %ﬁl%arr?gtlegalgsxér% Brot Fl)%/ ‘]:ri glﬁee Gextracellular
enviropoeht. tir ha&slahbitxeaaldrtypdsedﬂbate@ﬁﬁs pnau belpsthe @enea:ti wasdnfation of cell
. || n P u h e| ns,,.ar i
&gnah‘éa %Q??Lﬁ [%t?lg %Bgm flc {ehgﬁ%x?@cegx a\% ottpgxrﬁ%aﬁaa“?%ﬁ otf target cell
activatidsre bl ood str eam wher e isol ated GAGS can al so be
I f C
ﬁ% cas ?lscgeﬁln rlhgﬁltgé %QB%S?%E?@ ?r{? u%Fn'gb 2&P gﬁad?e)ﬁts at the site of
inflammaltl_em: ualné fsom}srmpermyedﬂeymteiractmnt Wwith el rremaﬂitdrﬂlaa]d their activation state
seem Eont?{é Fn%ﬁﬂg{gd b tF1 Bﬁl%re% o?m?%?&AE%so( ?§&é$&tal.%7)pﬁ¥erefore, it has
el'p the corr presen Si gnal i hg
been saggested disatttioe trimdulatlsrpef:sstfqhontemcﬂt{nﬂa)maampremattbla’abe}'utic approach
. ' rg ell activation. In the
n mfIa?Jgﬁ%tob?cﬁg{}%%E%@%? aﬁ& V\tleglghf:gegr? ration into i mobilized
gAadbdafnécS SaF-1d) eSBF-tl 3/6f was peheratedt byocorabided substitution of the basic

custef FERF At o5t U2 Pt BV 27 bG8 dhodiat Lok By A s unable

to blndlIfefpeI‘ﬁm;uhfamr BBt Répt GAEL(liNO G Bwer dndehctihte, thb99XICR4. Another study

mvestkgptegutg ﬁ?t:s(%fe?grl? S[%ﬁgﬁn. Snlsjgrg Seéggﬂé than;g gr(ll'jﬂur:a erlzed the SDF-1a
heparlﬂpdlfnﬁrﬂ@ﬁ(deT éthdl ], 200% @a&ilr(ﬁt?aﬁfaeﬂ@ S ReJeeRIZtha s oleiment of residues
Amdified S SDF-1 3/ 6, was generated by
Ar941@@H&yﬁ%mﬁm?mwewwn@ﬂe basic cluster of
resi dues Lys24, Hi s25 and Lys27 by Ser (Amara et al.,

SUMMARY)OF THE SINVENTIGN was unable 20 to bind heparan
sultate but kept the ability to bind and actiyvate

(Ae RYRA! REFMERTGRRN 'W@E?Wvb’al?reiﬂ'd? mevelipeans fgf the; tFF‘é‘i"Ee”t andjor

prevemﬂnajflam@grdwg.@ahuq.sga@ domai n and characterized the
SDF-1a heparin conplex (Sadir et al., 2001). Sadir

et
aln thg e pglge fresent Hb’eﬂ?ﬂfbl't\f@W”JP“rﬂ‘bglaéG@%"”'%@QQ‘P of SDF-1a,

Met- S@?‘d1 0@-¥§§I§F'1r& \fgrl)éﬁpﬁ rBQHtLb réff@-%tr]ﬁ“aﬂgn vive ariYARYaPGf peripheral
| NVENTI ON | ject of the present

neur0iogmehrﬂlseza$es oSE@lewaml Itsoxaellanh\u@msals‘rthWiEtOtlmmat myhto and IL-6 in the

{ I th
LPs fIGEE PR R B Rl F it ! AR rtea e
atling Bksdrinadnital reviasfen &bprekanted MBTrelﬁ_ﬂ)lFeréf@re)prOSBEs Ier a new possibility of
A A W WL TSN S RN O

neurodmfhmrh&tionar i ant were al so shown to inhibit TNF-a and

I Jl'r_1e6rellorr1e,tttr~{g present invention relates to the use of SDF-1 or an agonist of SDF-1
activity, for the manufacture of a medicament for the treatment and/or prevention of a

neurological disease.
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LPS i nduced TNF-a rel ease animal nodel, which is a

nodel of inflammation. The experlnental evi dence
weeesesiredd herein therefore p}OV|des for a newCTI/EP2006/067949

possibility of treatlng neurologlcal di seases, in

p . |nk to . .neu lial eII
PRl soPHiaEn W 1 SRS kB SRR ieeyggmbination wi
an m]@rfesmnbrlcmwpbhmn aretlagtesn tfor ttieatnueed arﬁd/:SDlErel/eotlorarof neurological
cscaghd P et e a8 Rk e el SRR BB D5, ano ofcets
expresmg 8Dédl, dard tre.htmealsmd/d@ré%?b@@lé&&u]tdloglcal disease is also within the
resent(:r'll'\;eE 22006/ 067949 I n accordance with the present
P nvent T on, SDF-1 may al so be used in conbination with
amhe mvenﬁcm funther p@sides pbatmarceoticat lcastpesitiond comprising SDF-1 and an
mterfetrf(?]ne%tr %gpegPo ﬁgco;c@sg\rﬁﬁgotdngﬁa fﬁogg re@')\évrl)rgieo(s:nge: r grllosregtap grsmaceutlcally
acceptabigpexciiergs SDF- 1, and of cells expressing SDF-1, for
treatment and/or prevention of a neurol ogical disease

BRIEIJ;' BES@P_F Notmbpﬁ_nie RiV\HN i nvention. The invention
m-m-devpgm-m-%el cal conpositions

cBipi srndvgs BOF-olarahtl - &nontemtlerpfgﬁnbasf mme@&b&malomﬂturesqrre -incubated

at cays b bty 8 ogt LI naled B SRF<n 6 Rigresor-to: vartant (1)
for thr&Eﬁ&Eﬂs RiBB¢ fHen Ebﬁplmmhﬁi @g/mlo\SLhIH\ﬁbrEB“’F\Darsadeernatants were

IL-6 content in m xed cortical cultures
coIIecWeatlq@gu@a@%the&{pv@%w f[h_l Fcpp apgI4-6 ware measyiachvig sggq_flc ELISAs. As

posﬂn% con@BMd étQtuP&a/ \%rethea%ac Wik 26 %M%f @xa%a%@né’ @ﬁé)é‘?tmnglsml of IL-10

for three hours at 37C then suppl ement ed
or untr@g} Aét”eQ‘F*EZefC@f‘trgJSCHW[ﬁ‘SsWGFSG@@Wa’V'Hh't'% fRly e
collected at day 16 and the levels of TNF-a and IL-6
were _neasured via specific ELISAs. As 15 positive
cBisk 2ophows: thet miear tofal Bumbeapieer!iit A0%g R Eeruited in the peritoneal
1
cavﬂy%@ﬁ@ﬁﬁk@%ﬁ’ﬂﬁraﬁd@?@%al i Jlgeﬁgn"é)f 20 'N'aé@(a %, I\EI'MFB‘% E@%,P%éjselme) or 4ug

negative co tures were tre
of SDloriyor SUFg1 o garsEnd didutedhin 268an Nebtl €).9%ub®efreef. cel | s x
106 s.e. recruited in the peritoneal <cavity at 4
hours after intra peritoneal injection of 200 pl NaC
( Big9%s shdws BDEeto. Barstehti inepicagradhgper2@icadgr&bFef ltotal @rotein (pg/mg) of

spinalp ity el S SR e s RRRa Y 4 b iRcpEpase compared to
untreateccmagr(esont@i). t ot al protein (pg/nmg) of spinal cord

extracts dissected frommce afflicted with EAE at

chroni c phase conpared to wuntreated mce (control).

2BigE ngshod/v§ﬂrmeV\sIed:tl'uphgi;ielogicalpMeﬁdMgsg@fcraicer after alisnigtc abrve crush,

vere iR TrPIPhLBREL) ToSEH 5 1og o S5 g and 0 1

of a SefererRt HIsitila) Qﬁﬁtr&ocﬁﬁlpbdﬁw {1185y BadcReNGalues reglstered on the

contraﬁ%@ra %Ilg\?/g V%ﬁlrc]:{eh at%cgnﬁl?r%ﬁ]sgtl%cgyd?@sdggrgge{;éﬂp%({ cLiJay 7, 15 and 22
post Idsickafdpn. ani mal s. Recordi ngs were perforned at day 7,

1 argg{?agntrsﬁh r%gﬁt%ﬁewsq rgﬂ\élt ET'\)/)c (H‘éhééscgfg ! eserﬁlﬁ&scat %cetion potential.
aﬁlBl sHow k& Ritdnal in milliseconds (ms) of the compound muscle action potential.

Fig. 5 shows the electrophysiological recordings of mice, after a sciatic nerve crush,
treated with Vehicle (Saline/0.02% BSA) or 30 pg/kg s.c. of SDF-1a variant. Baseline: values
registered on the contralateral side of Vehicle treated animals. Recordings were performed at

day 7 and 22 post lesion (dpl).
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4.B shows the latency in mlliseconds (ns) of the
conpound nuscle action potential. Fig. 5 shows the
webkmcosophysi ol ogi cal recordi %s of m ce, aftePCHEP2006/067949
sci ati c nerve crush, 35 treated wth Vehicle
g rIeP eggnt\glgrp{guergpﬂtggé Llng nn%ﬁ‘@n\?) (ffthe r?Qi’E)? ury ar?uesrcfaq gctloagotentlal
0b.B\aloms|tiee tateraly ezrdmalmemathcts (nf¢ obthdicogpowed mupde Botiangebtential.

: / .
ey Y50 el P Baefa s lubhRte rMaRB PR Frfoh potenta
nEid.6 wbows (tmmla@fropmlwmwmbrmmgst loé naicd, | after a sciatic nerve crush,

treate&wﬁ?n% rﬁ%%galm/(ﬁﬁ%y\s%é&)c?r mde S}% é]I(I)t ].il | lslcgeégﬁgw & .Baseline:

valued hegistareat oaAnthiencdnttaidterar eiuds of Nmhio ttela&adc anpedRecordings were
[ nt.i al Fi a.6 shows the

Perforgﬁléa%{tE%@ﬁi?bggf‘%%@ﬁ?m? &P di ngs of nice, after a

S6iradhosnied \agenel irsijlliszcoidsaieg ofthe lkovebied muscle action potential.

,\g‘gjs%e,\_ov&sat ég%sg ?2%01%01%?0 Jggu%l@éogtpgﬁlgga rﬁa rrheent in the streptozotocin

modelc R idbalidh&irapathy GB?FZ)fTHée;BkbéFﬂv% cbh@atn%ie@m @ﬂL% at 10ug/kg s.c.
Recordi ngs were perforned ay 7 and post | esion

( & rﬁpre@emsémﬁawytwgmtaﬂwgﬁmw ﬁiarﬂ'ngs%@éﬁdé tQ ARY 4Qf
the r%?FH%QHtQ% diéléﬁ'ﬁ%i I@v&g'é{ @J}/ Pp&&NsTAl . Fig.7 shows the

resul s.c. SDF-1 a treatnment in

t h& Wﬁh@quﬁthq@mﬁweﬁ nyscigi aghen petentql mrsguragd at day 24 and
40 poétShZ) - The positive control nolecule is IL-6 at 10g/kg

s.c. 7.A represents the body wei ght neasurenment

s?&HHOM@ the etlegt ofl $DFd oderythgGensorBneevgrees dution yEWeihi a

| ?‘Ee (—%Bntqat“ ?elgt%%.tm §F4h|%kr%s§%% t4|@epd @%EFQthho nd Wﬁhout SDF-

con‘po hd miscl e action | pot enti al neasured a
1octreaitrmant4&>rpwd &STie g5atio D shows the effect of SDF 1 a on

l.ogi t 0
gsﬁ@ %‘Bﬁé’n&lﬁﬁé’r of%BQ%%?étﬁggg&gtu% 9 fécﬁgé/t% égﬁgﬁ%@ﬂst STZ
aMS mptdseuts tS@Eensjiya)f mtremmab')quvaeﬁimsi aa@yt4wpost STZ

g-r o 7. sho de r f| b '
EEE tfoufs BB drt020) ke SEISBR AR bR pleBhanical anc
therméalretiodhaies tcadowtt in mtersaeﬁtmlzdteblﬁﬁhodmechﬁatﬁetlbelbero@tatmirE(STED

t STZ 20 Fia. 8 th
PO ebiaseniphe firSpTald Prashire ShETasin s Vo ey gy Test day 20

post 317 odyni a readouts in the strept ozot oci n nodel of

BRSNS SRR leBLbne® BRSO b Bonuganto post 572

TERL 9dshowRCthe @otihaeddaBe Ilsroemrgsreletm theeltdliah ginary progressive MS
a ure nt i t he 52C_ Hot d 40 post STZ
Co"ec:@@ sl PR SR B &E30ery Fare on

ho@ho\ﬁ@tr@rsmmwzmmﬁ%me\@mfeael | ection plotted
aal t the nunb osi tlve nmarker
1 e 8 RGBT AGHS Bea oS Hauae SDES Blce variants.
m 1i]sh©h/@\/tﬁatt$t¢P medaasﬁaeds aMtHeOSBEHdgéiRy mcéasmﬁe last intron of
SDE-1 splice variants. Fig. 12 shows that
SDF- 1@?@"@%@@631 is in the SDF-1 gene, located in the
| ast intron of 30 SDF-1le and SDF- 10.

DETAILED DESCRIPTION OF THE INVENTION

In the frame of the present invention, it has been found that administration of SDF-1 has

a beneficial effect in an in vivo animal model of peripheral neurological diseases. In a murine

model of sciatic nerve crush induced neuropathy, all physiologic parameters relating to nerve
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DETAI LED DESCRI PTION OF THE INVENTION In the frame of
the present invention, it has been found that
Wa@ewi7ns198s at i on of SDF-1 has 13 beneficial ef fBCI/EPIIO@O57949

in vivo animal nodel of peripheral neurol ogical

di seases n urine 35 . el .of sciatic .nerve CrLaﬂ:
regenerﬁtﬁ% é%tegrétmraggavﬁtﬁg}y wore pBﬂg\quUngﬁerbceé £,ya inis éatlon of -10, Met-
SDF-1r0ed>reegmmgatV@r|mrve WO 2007/ 051785 13 PCT/ EP2006/ 067949

r Eeneratr on, integrity and vitality were positively

APFulengryS QJ/: %M@Wﬁ”&t’vﬁéﬁ ﬁr@ﬂWrth inmpit TAF-gend IisBAED ih%LPS induced
TNF-fel | Yi¥fde Which 7 hBurbafi re
: el e sk E Vg Tah e e A or PR el o
TNFpratecmteeefmt aﬁBBEHormd@abetmezumpa@yaargen@rrppatmodam is shown in
nflammation. 5 A protective effect of SDF-1la
the pr?%ent %ld%gttl ¢ neuropathy and neuropathic pain is shown
i Rurthdnea eastimbssatiatinh ibetwedru8 DRr geree gedetimary progressrve MS has
been %Eﬁ(t?tc' ation between SDF-1 gene and primary progressive
been found. The experinental evidence
P les emmeerdndrreaﬂeaivrdehbepm‘sentedmewh diregefoos pv'ruiewfor a new possibility of
treatin%aret t&i{ﬁ; Eély |ﬁeg§%slﬁn hﬁ ulta S ;ﬂélgeaqo %' ﬁegjr%qdeil %ﬁ§§§$lice|IIQUnction and
neuroﬁmﬂmtmatrmnand neur o-i nf | arrmatr on. The invention
t?ﬁ%%&gﬁt? ﬁer%g‘%?g rél% eg lt]o ZU%ren;.ofrftuﬁpFl érr cg‘ragfa(ggﬂgt 8%[5#31 activity, for
the marediactae®ha nﬁ&ﬂtcatrme&ﬂtfomneatrmrd/aod/opp@vemﬁanmti aofeueologlcal disease.

S AL O SEge IO B SR B yngn 071 o

fragment thérebf a@\rmgremﬂheraemftyhawam@s Slo-it bavading/ td the GMCR4asceptor. The

aminogzhy SEUEIER B8 US| SO Tapried TRRgIB AL RAPAIGY def the amnexed

sequeﬁE@nétlagNﬂwe 1erﬁhf ‘SOFe1"28B %66 hefeff) YO réblatlsi tdGiny BIF-1 derived from
term"SDF-1", as used her ei n, further relates to
g]eéT\trty in order to

animagpBUan 8% FUBeE BPVEI% OhrtmiTs! a3IERJ 38 thATF iIhRUMGRRL!

maint&h SO 8Eifvit, as Iong as there |s sufficient identity
|n order to mminta ivit

20 The term. ,
grw_-tq_rm %\@Fl]s’e%fs Héecélhﬁrelrf JI"‘ftPleerr rellaégsdtt%g qtqglcally active muteins and

fragménts) @h @althe/ natdlly ©ceuHisd I%Sfoﬁﬁﬁl of SDEQ"’"S’)I ﬁterﬁéiﬁbly%‘@llced transcript
the naturally cgccurrl n 1. sof o

Va”anéﬁ ?@Pﬁé’@f‘@éﬂ”?o B distieett qug&pr?DIQJd}qvgmegn(g?pqr}?g (F&e! isoforms

o, B, £0SOHING. ﬂh@&édt@hcéssemrrﬁ@n ngSrlanbmﬁyfsmuew $®RALY e8DF-1¢ and
(SDF-1 isofornms a, , &;}IN%):/#) The sequences

SDF-1¢farpupraitedirrain &s Sﬁ:@ﬂ[i $EQ IDIP: 3eSERID NO: 14,
SEQ I§%O%%aﬂ%%ﬂ(§ﬁ9f\lbe%(§%8%bﬂ/e®3 2a|5nP%>E% ?eéuerNgge?glt %. q

SHr® IteynNOS D6 ;171 @spleseadi Develn, fftherhencomnasees deferarse enuteins, fused
proteihd, Suh@Bnal TE& VoY, "aele ractids, H’?ﬁr‘ﬁeﬁ‘t@r&' Saits HELIR These isoforms,

enconpasses 1 sotrorns, nut el ns, pr ot el ns,
muteiffs, fysechmadteider orv Atnctienal desivatiMess egixe dastionsr argrﬁleamentSr retain the

blologﬁzﬁ| E&Mtg%rf &iF-1 TPR3G o I§O{h%F/rﬂ%’ve 48 Ttso\i aEMz?t?a\évthtch is improved as

teins or functional “derfvatives, ctlv
compafsdtqwgbctﬁdne§DFet ain the biologi cal activi ty of SDF-1.

Pﬁ'ﬁ% gé\'r@glst } gﬁ%aﬁﬁvlgr e Rr'dgg\?\rngﬁ' @ﬂba@%%%ﬁ%forﬁﬂéﬁ? Iocs1dent|f|ed by
SEQ IISDH-'@:IJ humepamatm‘el SDFiticilertifisd t e SEQTEII NEt2ir Buman mature SDF-
1y identi2h Wy S ER D RO S Rl b h $5at2% SDF-1-5 identified by SEQ 1D NO:14, human
mature SDF-1¢ identified by SEQ ID NO:15 and human mature SDF-1¢ identified by SEQ ID
NO:16; the human mature isoform SDF-1a having an additional N-terminal Methionine and

being identified by SEQ ID NO: 7; truncated forms of SDF-1a such as the one corresponding to
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SEQ ID NO 1, human mature SDF-113 identified by SEQ ID
NG 2, human nmat ure SDF- Iyldentlfled by SEQ I D NO 3,

whwansimes ure SDF-1-S i denti fi%ed by SEQ | D NO Beir/Ebasn@es7949
mature SDF-1c identified by SEQ ID NO 15 and human

. mature. DF-~ienif'edb | D,35. NO,16:. the
amino{ i 3icRgs 420, pERALIE hifam S 7S T ARG T e BY SHtaTD Noss, the
one cHRddponting o antho B&d Residuders-68 behalle BERah M 0, Gnd being identified

truncated forns of SDF-l1la such as the one

by SE&HI é‘%%naﬂ%ﬂ‘q BNENEPBRRPPN B89 78 MINC BEF) TERYYES AT 9ygature human

SDF- RV Qddn%ﬂadNﬁérn{’rnéi&/léiﬁuoHﬁ& ¥h& pBikEBdenakEd ARsaRAdD NO:10. Also
bei ng 1 dentified 8, the “one

encompasped By A e Sl TSI e P8 oo N 18R cpolypeplide as
definelUABEYeShharkbiy aikeb SN h&dERIdgbus Hontiin, SES. |5?16N9r9'nor%ngmlno acid

the one corrésponding to am no aci d resi dues 3-68
Sequeﬁﬁ@%r"@'%ﬁ%@d bgDfosern HBMIFY the fakRIViIRg:onal E}%Irﬁ@?lmafﬁaqiomam of a

membWéjb&l?l'dn%r&&ﬂ Q%'nﬂﬁlo?ﬂgﬁ‘ﬁri fdoﬁgtam’ r§§@1é QF'E'Ofég?on)A' mQitimerization

enconpassed er m SDF- are tusion protelns

domaigenf¥RCs Rignals, i {ag ﬁ@ﬂW@ﬁﬂ(’él‘éPhags threfonAe dnelgtigy ghe purification by

affinity® REX 843 }‘Ilétlbfﬁbqgg tOsh MRS BLOFRYSoAABR! Preférél areolfhefugfon proteins
nore am no aci sequences whi ch may be chosen anongst

of SDkle aslefined h)gSEQdDé&@rH’cel | ul ar domain of a
MR L ANE- %9#@@ Pgr%ﬁ! Qs L{M‘?&hopéfétlegﬁqfﬁu%ﬁ of SDF-1 having a
regi ons (FC region), miltimerization ~domalns, export

reduced @A\&% bindiag cactivity. Jbewendieg ' éssedﬂu:edi%@énrmimad’lﬁltpl ard GAG-binding

defecti\}ée rrpeég ft"‘éqﬁ%gbpep%“}% ﬁ”g Fn'u[gnk%égo% l?%gerrr Ja 'Fogb R§ to GAGs, i.e. a

lower Eercénﬂsgenf pacht aithase rnﬂtaSBan]d 1) @AGdeéIiNerfad)aby s@Bkatepwith respect to
the co'\@?p%n?b'm \W“r‘d Iyﬁ,u %ol?ﬂ: e %ﬂ}égﬁé ?Q& wIth %‘?’e é'és%g lfhe{h%' fQHowmg cited prior
art disGla&nlgi sudhn mrgﬂaniﬁ prtayhcu]ﬁnesumbrrdwtagt |§ ehher em.laleehdy disclosed in the prior

art Wit *%h{;‘ﬂ L{r}%ngiﬁ/%{ HE25%nd @“%?g’%ﬂ Qﬁma?'a%? ) Bl Chem. 1999 Aug

nmeans ave a ovver
20;274(B#):239/16t25) lor by Ala (SBXTHD NO et). Qtheh Gkﬁ\bmdmrmmgmuﬁénts can be

genergtgﬁ%ﬁ Earn;)rﬁ%ﬁ H&h&[& l?riéqga %CI@gsof(rJaé gfe&h.ﬁl@? qaZ? ?/rbdeLysﬂ and

resp ect € correspon
any othret reasmiUes lraelva@asglvmamlrtdglypare bzmslmgy&sg |Arrg#hend byd48witihgSer and/or

Ala, P8§§@9 chn atigfY Sar Eu:f% @‘éﬁ’? g}!%‘ﬁlﬁsi [% Lys27, Lys24 Arg 41,

alr ea
H|325|ng41h by /egng41 ,dst24\j_y$43t HB 2lbshBt lutsP o Ms@sﬁd AF§dlA5/s43.

a s27 Ser Bi ol 1999, A .
5 8o TR LS4 e b ir eheBBPe e HHanEoh&PF-1a having
reducéEAGA@ BiRdiMg aiﬁfnqpamwae.ﬁyucwmﬁeccaw SE BD NgRne(table tnitdint of SDF-1a
i ned substitution of the basic cluster of residues

haV|ng;_ﬂhs){g%ﬂAlzp.lI glﬁSéHld L|y9gbbylabntae @HS@”btqﬁe?DF 8¢ Mg an additional initial

Meth.érrw&re\émelahdgmwﬁmtﬂ&gw&éfbrbLMm& SHPeAR, 1452614 as identified
with Ser and/or Al a. Possible conbinations can

by SEGUDANG: 1 Lysdng grigant of 9OF L2054 §AS iy 2Cipfirhpving 2 single
mutaiph Ly 837 Gyl e Boph gy 35 SO AN IS SN K 1 laig S as herein

definedaandiint pariiqulgvaing SO&EH aur vaianbitpatiesoyt BEQADNDIt 1206an be modified with

PEG ol R e PEtySSEG Ko B el Hibe caried outby
any of3h-PE®ylatian reegtitrysivbNnan thd a2 tstkafor éycsﬁﬁlésl B D 15H616).

la h it
VEPRT b SLP el i a ARSI rHE T PG algton of the C-terminal
aminolacsarBlatso ihtisddhahe inysdAl a, as i dent I fied by SEQID

1 and .t he tan
P BT a0t SEF 4 TR e dclpliath G Cgpiel amino acid are
truncaddtd fdd@s g SO b §dcﬂdastnesgﬁb IcBYrB€Bondidg t6hemBBFacld® residues 3-67 of
variants as herein 30 defined, and in particular the
SDF-1a variant identified by SEQ I D NO 12 can be
nodi fied with
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PEG (poly ethylene glycol), a process known as
"PEGyl ation." PEGyl ation can be carried out by any of

wo be7/0E@y3 at i on reactions knolh in the art ( SEBCT/EP2006/067949
exanpl e, EP O 154 316). SDF-1 and SDF-1la variants as

maturg R Grrerdes kM’ RSt RENeR7e et g 556 TotSsponding to

ammo%’ii’d ie@ldi'u@é Bye7Psreh&lreelirha SBFOfo KEinglarhaddifitthafN-terminal Methionine
tion of the Ctermnal amno acid are truncated

a”db@BQH@”WP@ﬁﬁﬁﬁg'@ﬁg%1%s the one corresponding to am no
athéltdr@s: 'agd*ﬁﬁ 0} SOF-PhcMY 289 (68PARM, tdtates to a molecule stimulating or
PCT/ EP2006/ 067949 mature human SDF-ia_and

imitatipg SE# p%talltb,ysuglg@qqgoN@q?ntlt&q@stq{éheoﬁQFﬂ r,e,c%%tﬁbﬁalsmll molecular

welghf Sgonidid a@nvad C?js@r%iflir@ttﬁl%ugh e SUF-Medaepdr BlgBARe SRERY Rceptor.

havi ng an a tronal N-term nal Methionine and bein

[ demistr OByt SECPID REMVIY, PRAISPRMFreaglfR 3fesrloggents enhancing

SDF-Ghdalatby’ actlaiﬁeélsggcm%%ebfbmd’n@h apfegell Qatt@clﬁmmetﬂ Eéxtracellular matrix
SDF-1 activity,

t | at
comp%@b%ugiaqréhn%f‘?%%af @%IS@F‘ t'}%‘%lgg@dioqyé% insage, Intermygellfgproducmg cells,

promdirah e lipg re%it@]@ht aﬁl@nﬂeﬁdt@na(‘(ﬁfféféﬂtlaﬂgn SbrOm@thriafién of cells of the
rogah an SDF-1 receptor, gr t he CXCR4 receﬁtor

ollgodqrﬂ%rog ?Ilf?e%ﬂfo(ﬁqu a%proggﬁlto_[s g& QFHESpF celgg Qysem té)rrb@fr{he protection

of celldlof thel BigBaSdrSeyRORTHage HdRRASIpicsis Mdcdl iNRE. irfithr activities of SDF-1
activities, such as pronotion of cell attachment to

also apply o, Sehwalingelfmt r i x conponents, norphogenesi s of

CRld Srefirrddentdird@d M tHeQRYdrffioh | S8@A8s EDFOITVel i n
produci ng cells, 10 pronotion of the recruitnent,

plnca furtgerpretemed ginftiogines it ohthednvestionfRA-Ats SAF G vedpnts
Ofhd NErm® !G4 n %CyFSFSVéHtIHﬁgggS @H?%tﬁémprsﬂgﬁla' b&" fhderstood as
or precursor c 3 or pronmotion o e protectron
preveniinge ih|bifingf atttenwabmg @@Mnm«tlngy’r eeversiraggRe O HATcaHOItOBHE O cause(s)
cel | d npur LmJ.a it - ;
o GRS Lot o BTyt h8edl STericBlaR pecompanying
neurologisal gigeare. yMhensirealing’snespplogical. diggasen the supstanses according to the
; ef er : nv,
mventé\ﬂarnvétr%i é‘lﬁt?n %@EQGhéﬁrﬁf tﬂtg r%%ﬁ%Sb ﬁg\?]édn‘ﬁan . ?\%ﬁ%lt%%dﬁ%sﬁlatlon of the
substansesl baferesians eftttedage lsan bﬁ@etesiﬂ@m raaélentpr eventing,
| phd Rk 'ﬁguro?c; i ENYRELOS %n%édqgéélh%cphé)é%égraﬁl' KWV eurological
or nore sy nB or cause neur o Ical disease
diseasgs qmlsordgs sqmp]pmﬁ;of the SS e PNIS, mmgirjgctapm)ﬁgscrlbed in detall in the
I urol ogi cal di sease. When "treating"
Bm*ﬁgﬁﬁgpgﬂ¥g§%nw?§ease the substances according to the
2Ueur@lp@mai dineanes cgpese disersiersoinked tcoﬁysn‘umh@n gkthe &NS or PNS, such
as dlsegggé’%]gﬂegntb r;] Slrat SRnlissi déé'd%&ﬁ@tﬂaﬂfr‘n for the hgad, CNS infections,
st ances ore signs of diseasé can be noted in the
neurogpahinaimologih eandeeraniahaarvel dgerdals, dinsdas exstd, dyssunegier of the cerebral
A
obes (JRERIGR, FIRAVERRTE St and PR SRR AH G oastl TERRER oRl demeniia,
craniocéiyisel jpestioni mrmﬁht@éx seizure gisorders,"Rinsk geroludisprderst hléep disorders,

. Lnv i u
dlsordglféscg?lﬁjéegglqhezi? g%ﬁ?%@%@s‘%rﬁ ﬁé&r?r%)rﬁ%?ﬁl%hﬁlg%g 5Fm5ﬁc§llar disorders. For
definitong hof #wesei disarslers, redeaeard the Méerclot Mamdati f@SquﬂgnOSIs and Therapy,

Seveﬁ@@ﬂ?ﬁaﬁﬁ?,%‘u@%dq ek ﬁ%@é’arcﬂf@odrgtfoﬁgg 11988

neuro-o glc and cranial nerve disorders, o
f Nagroripiteramatianyedaurkcini distingf neuielogicaledisegses | Mamysstimuli are triggering

neuro?‘lf%?r{rﬁlﬁroﬁ gﬁﬁcﬁ%ﬁ @ﬁﬁgrgejﬁd{ﬁgﬁ bg'ﬁ@ufo?lgﬁor éﬂ@&?féﬂd’ cflﬁ'ltal' dif¥fering, or be

| seases Irium an enment | Ccrani ocervi ca
a conffem@m:eaﬁf aliiemealof 8icestralsai patipheral sevealegagesirmila i@l @r bacterial

infectidh.S Ghd€htain SE&HRBq 88 6f Sheuro-inflammation are (i) secretion of various
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30 disorders of the peripheral nervous system
cerebrovascul ar di sease, or nuscul ar di sorders. For
walefrnstrsons of these disordelfs, see e.g. The Mer/ER2006/067949
Manual for Diagnosis and Ther apy, Sevent eent h
inflam%lé%i/ocﬁieemoog :elﬁ?’t%)1 d R%gﬁ; o%sr grlél{:cﬁe e(ilai Is‘ﬁlgg{:?tr CFUI ent of additional
leukoayéas; wmxglpi wﬂil fudhsrestsmﬂatel\@lmcﬁés rmlnmcra)gm tlnlqtpgrmm ngurodegenerative
aseafISCAH B LAOUPH SRl 5 S Bl PAHESP ibpronm tra
scleromer(AESpe!he epr@a‘enae bf aalrsls,termfneara:leﬁammlatlm isptougi és @brticipate to the
progremgton oé ghng@g%as& ?o%cgu?lge%zefslb%%%)é%teglwn'gpfe%f? n‘ﬂammgt[‘lon can also
be refemaxt E)tascmuaflogdaerl ||rcﬁlamnmr2QﬁBbb@éSL785 16
zgé EE: rIes gr(rslg%?mepl nffthamaetn or%/aﬁ(%]%gl?r% ”ecléu%i‘%(% se, is gfssomated with
inflamarchtlon mmpaﬂtlcullaemdwcytﬂammamnch wll further sti nul ate
a eg, [ n rode at kv
SPGB Dol FRE b BEIAL, Bl SEAEREIALI me orous
consisting eafseaymdic oervamyl;mlry ospth:ke |[datryekirating cdisrases sof (IAESENS or PNS,
0 |s nt_neuro-inflammtion is
neuro %ﬁ'egﬁﬁﬁﬁ ﬁr%pgger%?at% ﬁsee %%e 5 progression of the
dT seastic nbb/lerlrmbqgma)abombesre&@eI%Namma @N8dit maytbe brain or spinal cord
) -
a0 GAAAPTBl BLAERRGRY e DS GIER B Ty pove
e thpdfemedtendfodirhents ot thetinvamtion hibe iaumaltio gewal injdiyseaggises trauma
' | at | i nfl ion, in particular
of a p%@@%ﬁaﬁﬁ%#v aofh%g%%n%f ﬂjfgpsfé)fnaang%%j the neur ol ogi cal
dBselgs @rmyobet tmised vign hiypaxiaarog lsselis_@bpmda fof dhe thiraingrdtoispalso called
cerebrég%%cgj'éﬁ‘ %elaﬁg ogl gé‘gg@?&?ﬁ? Eﬂ ry‘éﬁ@l\zér H{ﬁ%@f %‘i‘gqu l?Snctions (neurological
deficita)emuep@bhadxsssarﬁ@lqmdwradeignﬁeraméw tioB brais &ess dTrtmmmnicolation may
be dug% %?oodnél&g Xhmgrrr?%nfﬁ%r&a%:lg‘lrgrw@uﬁ 8}; Egcecg\lé‘ at Erog@érok?g plaque or
rain or spinal cord “traunm, 1 ncl’u ar ap egla
other dederial Ibfesd travet foethebzaingfraa ralhoﬂfertldmmtlonn_\(embok)nBleabmge(hemorrhage)
within tlpe Br{?,g{ Ao § g%#s%gs’?/%%témg hat %lmlc@?rok%“rﬁz'%%gﬁ ’f:gﬁ%ffonacause of a stroke is
strokepsﬂaopbmyaﬂo atbenosclerostsr éuerm)raif thtdmebasys) nahd dhereforeSttiren ksvention also
related B0 o SRNSR Y eGSR OF DY [schemia of the brain.
'S al'so ca]c ed °eer8bi ovascul ar di sease or
aE’eriipjarHI NeSropeittey may be meleleddo baysdromelafaiensdry ﬂustsj mnscle weakness
f ) e
and a rgs@{) clg%a%%%i e%z@d&r? r?f?e%‘(légr %P%X/a %rbgf%gfsgﬁwlpp Gs alone or in any
combloatrcmull\mrqmthyamay b&eci e singlebienea (odrainsutdpathyd, dwmqrrmore nerves in
separét?earggsagrﬂulégg (ﬂp %%Lro g{rllygl o‘?‘%ﬁi’n;}’ Eer@\g@/g fé[rr%ﬁt%b% o nyneuropathy)
The akmromaam@tmemarllyoamme{dﬂe(@mh)diab)atethejws rig/rmmélﬁmasehageyemla or with
W thin ' cau hat
oic WD ot B MBI ST "G S UL B! oL R gammetor
polynewomtmwrleskddesmhsas( oereilah- BarreosVa)dmm;e)), Fariler neuropathles which
may t;ef ﬁé%%g {irg & Pgrrdégé/ Smtbotﬂe g)hg‘s%n rﬁ{eﬁfl&s %g/te?l;ﬁ bter 8@& lt'geﬂatad toxicity,
dapsonel|useetick bitey, mypltyrienmer éivilkérBorg stWsmemasdltbew\Hwyrmmanly affect
motor%%e?snﬁtﬁér%ogtl? ag?H:orsgadij%dtodgoergaltr%BPSghCC{I)iﬁ‘%ihg)éfiancaerp,dleprosy, AIDS,
vasonot of °s , alone of any I hation.
diabethie oradijia, hvy chmlcafyfrldomn@lr&w@tlen eay grithedin @ffecirto@ dbisp) root ganglia
\Y t . I tiple .
or sentsWﬁ/ofﬁo[gzlrJ pa ﬁ}g see%sb&asr){%%ﬁcgﬁgecgragll fmﬁ%\/é%ggsﬁ%f be involved, such as
e.g. in(@allaimBarreé sandreine, LYm@dagaﬂe aeapetes npaliitng rand yirthesiat ed
(e.g. in diabetes nellitus, Lynme di sease, or urenma or
W th
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toxi c agents), or the nyelin sheath or Schwann cell
(e.g. in acute or chronic inflammtory 30
w@adoynsusopat hy, | eukodyst ropWi es, or Quill ai nPGEEP®06/067949
syndroma) Further neuropathi es, which may be treated
Idglezﬂ% g cps%ag grdgr ?n%@f\‘/ ngI (& rﬁ](%rl (?(ri bnrrﬁpén%l %ncl’?lgns resulting
from q@an@stwlnltmam duss@uﬂhimay erude atlylnldngm‘ébraanm‘ssuhmprmmyy degenerative
dem rglri narciilgj.ﬁaffecg i m)ttpr N [Z% suchI as those” q il
emefila, "B e °Tha G on e Scadisdbt g g Sed  senie
demeﬂlaDSzheudubﬂispeséSDﬁTl’) itus, or chronic pyri dOXI ne
ggﬁél)(i(nsér?%%%g%aggx%grylsPl(%eroéefh%iéﬁﬂépﬁLééjorS klng and difficulty with
walkingy motverment, @nadebardinaéon.€Ehendiyeasesis alssaoolawabwadiarrmgeho aspart of the

brain tﬁap(bont o scfln’lnllésl[clleal nveBrrau%lr & (S]dyg%tr (?allle‘g ag/l Seaggtgris]grsshf%mg palsy.

PRUNtERROTE Diea9e 9s aAl ipheitewr alﬂosbrsaﬂakenlnsntan@rslogldairdlsease The
genetllop\ét%l ¥ glgﬁesoiﬁlglﬁ gingltaho%nxclgg%n%nt alr ofUtnﬁcEﬁ;rﬁ)l r&ragg’tgldtéﬂg nucleotide
sequesbed. ikhergdisdaskes avith CASsapagts mrqlmm jordaagmp@r apinakemuscular atrophies
onant B o5 T A tB Bt ELIRL SP BBV anPh AP, SRy copebetar taxias
(ADCAg)pieat(@BDRIGWN &8s Sandoenshelisl ataxias &y‘es)ursgmedic somgeclafe.

t L n L ffi t ' .

A L OB Mot o0 0l LMt s o e
controhsbortiraérydnuectds, thalveipg df destrygdion obhervaeellbingha btdirmand spinal cord.
Amyoﬁ%ﬂhﬁ{ Eét%rsamaé%f“élro&g%gsreongﬂ L%Uq;éhlthg sdi a%% |%83|[ ég%&ger involving loss of
the uslaswda:setrolsafmmsclaherl ted, aut osomal dom nant

n S | i

BRSSP SRS TR e e s
systemUCIN&) tthattetaké® asrmﬂptsmesmltﬁngwr adpgeessivevgaduhseCAG is not the only
demyél%gﬁlﬁ%lseg%lsl\ﬁie coérﬁtze:z %)ﬁaﬁ(ﬁehﬁen g%@é%‘?‘%l @%gé%g ggsﬁtam n{)PSI\{S) is chronic
inflamofatarp edeoyadisatimg  pdtymdiauidnecsrpabel (@IDRJt dxi é\@ltlc(nADﬁABa) are acute,

0 |
ool ALSEACAR 28, PSR 838, A MRl i Bbad oy trmec
Guﬂlavhlﬂrra syndraine (B BIRY in dlael PNSg apad agmtesmspmlriab@semfephelnmalﬁls (ADEM)
in thec(fq\l n:efl\J/%h%ce%ﬁ olljcgb&caa[l regé ﬁgrg 'tj;bglﬁ%ﬂ’g?&@%% dﬂﬁsét&%?r%élorqyelination,
such a!m}rra om:qshllscbecht tbeaBaékgremrmtsofstheahwtloal dlmvel as well as carpal tunnel
ri S , + 1S, a sQr.der | v e
Syndr&:‘g aT% c%lr?t %%ﬁ/%ofﬁjmsgl% Be % ?érﬂéla% cler ogﬁ%‘l ({?%inﬁrb orthopedic
complzationsf, badrttese aye aleonywihin rilae dlagasmssreawrdﬁnceh\ethdbe}preabnt invention.
e el r ti

(j_ é@g&%g@éﬁ@l \%&C%Mase%%g?{%ﬁ%%l \Aﬁl‘ﬂﬁ] ) s%gbé fnﬂe present
mventdmnylsih araneungfigorpetasis, o MsltlpleLBmseanpa\trbpmm(M%) Further disorders that
may b%et}:(%eﬁ) aécc%?d;?\ﬁ%gﬂ t?‘uytﬁ%: fp%s(egglﬁ%eht? \%ﬂﬂéegerngé)eastchbed in detail in the
“BackgrolDiPpt thbnnvadtlbrt iabnye.t here are acute, rmnopha3| c

dj.s a d t

SN rHED: AR eb LB BR3P perovenn.
most [Qr%?)bly diabhtc ﬁ’élﬁppahyi @hﬂjtl@helnasgelmarmtedi’lnduced neuropathies are also
refer?é'&qggp rger\W%lv{/{h' tﬁeé»’roérs)ngvérmohhe CNS. Further
P neur ol ogl car ‘di'sof §ers conprise neuropathies with

alﬁm)terrml ‘diapeti¢ nagropathy” eiatés wsariyhierroné slidbieit eduropathieor to one or
more tw&%zngr onsotrEeer(é)_?¥§&H %ﬂglnﬁbB?/eCau@gd V\§)|/ ! dlgé%[%a nB@Ilopathy or
compla;ett@nspahdledeﬂey afectr newksiras dfrstchbxpxbm detall in the “Background of the
mventFOﬁ@%é%e?ﬁ%@%ﬂcw opH@f%a ;tgen? p?bﬁ(/%{o%'aﬁly md%bgﬁcafigﬁneuropathy

wel | - known neurol ogi cal di seases are also within the

scope of the present
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i nvention, such as neurofibromatosis, or Miltiple
System Atrophy (MSA). Further disorders that nay be
wo p@absdsi n accordance with t¥e present i nventpPONEPEUE067949
been described in detail in the 30 " Background of the
i nven urthe r nbo
many [958 s iheal e et Toe! FisRei Ry aiso be
monommsd)paﬂm;eflerfad:ﬂlynazhoalleercorpethryef,uropsatarqua tlﬁfrersetatmraﬁpgts a single nerve,
oci ated/ i nduc neuro 3 Br ef rred in
such % ihora%uA mot\%r PR aE ue er[)]?e nrﬁll nerﬁven{ m&){ SLY 8 My rlﬁ)le mononeuropathy
when tweh erbebnemermeasramaffhgtéd rn&de@tam a@aany form of diabetic
ngur th to on Syrmpt om's) _or o .
dlfs PLP@ é eferEego b aem nt the ncegrol%c%)grs&rcg%é% iaéiemyellnatlng disease.
DemyalmtrogpaﬂsleyrsesoprefeerahfplGOUEpmse)rdSemyblrrwtraQeioedltrarﬁs‘ et thiengNS, like acute

drsser{r] ﬁét\é Sen\%g%da?osrﬁ)&éllggg@%@Mg‘%t multlcon%tg ogg?(ﬁ@:ré§nw%ll%fg demyelinating
diseageslof treupeipatiay nerivnusjé;)a;m i(I%N$bITyradalieopamh5rse dEeases such as chronic

20 0 [ ER2006 r
mfIamma? r? t(%n % eftr%g R yr%cg %ngnélr.ﬁoepa elmgﬁ ‘A rc%t%atrrﬁon%ﬁa@src disorders,
such adssdhberrdlammmhmyemiremyahrrqnngl polﬁ/mdajulmnanmpetmryopmr’r@d Guillain-Barré

ance, the disease affects a single nerve,

Syndrosrﬁ%ﬁég%the ocul onot or or abducens crani al nerve. It

nya furtier mrefemekiteirmjoelrrrmrmhe demyelifaying disease |WLmrpIesrmlerosrs

n r a r.

p[r%e art %rlgbg gfceng dgrﬁr%{etucgrfotfrggﬁ\%ilnor? hgrc% Egﬁg disease is
primardqmwbssmd nnntj;pkérs&:@m Denyel i nati ng di seases

pfne‘f,r%'irr%P'p\ért.Q.ﬂSﬁ}r br%%rrg@%u! H@tjrtl &gtthMhﬂdnorﬂﬁe gém)}eﬁr%tm disease is
CNS, |1 ke acute dissem nated encephal onyelitis (ADE

secondgpPrAgIPSSivE IMeiitiptel ssleersisdn (RSF TUTARer EpTETad ealRgiBIanhaife gmyelinating

drseasiéI |§ %@%@&dqforﬁ Bﬁroﬁ%ﬁhﬂﬂh@rﬁéﬂorﬂ@rﬁﬁr@!&so‘ﬁd&@rﬂe@rﬁ‘@@atm_gr%lyneuropathy
er conprise di seases such as chronic inflanmatory

(C|Dpéiéﬂ‘}/§|UI”ﬁ HEF PELIRTRIERSFloneur opat hy (CIDP and acut e,

MANARIAGE i o' siapSdiméRt DHaRe atvdtieni F@iét@émf@t PkY treatment and/or
denyel i nati ng pol yradi cul oneur opat hy terned

preverdian] ¢iag HGEQP?%G”%VW&%?R?SFGE@? neprodgoengratye, dispaseds ssigcted from
the gr@UFQ@hﬁEﬂ'Hg ot Reheiaiare! disisk N@afkirseasedisdas8l Huhfdflon's disease and
erosis. In a particularly preferred enbodi nent of
“the invention, the denyelinating disease is primary

PPRIEABN! ¥R SDFI1| Bl RIKHEEHOI $ pepid 7 BAAPHe or a protein selected
particul arly pr ef erred enbodi nent of the invention,

from t'i“l’r@%!@ﬁ%?'?"ﬁ‘&tq ng disease is secondary progressive

M) tdol%@pt%' c%fnip‘irsmglarm.u@bc.as BussEdaeD Nw-ef er red
enbodi nent, the denyelinating disease is selected

frbérﬂ RIMPSRI %9 ?Q'E‘F‘H”éﬁ'ﬂgaﬁfﬁm AP of BFQ 1I9N@rdsi s,
d@mdry&btld&c&ﬁbd@mﬁrﬁlﬁabhws of SEBAD Nod7

Gui | l'ai n-Barre syndr r{ , A further preferred

elth GdPoERRPlige OtfH%) Oh(Pérf‘t' "tﬁ’i qoélpé'ﬁ@g 3 §i9PRlesqqueRtsErEferably amino
and/grds cfSERYIeMent 5 on of a neur odegenerati ve di sease

The neurodefgeneratrve di sease is selected from

gte G MEIEHSPISINYY (B toAd h iiaeip the aMEwR%d SWP%@B% a%'eas" 40 % or

di sk or BUYL bNBh 9NorsBNdSR @), it %gt leBEedrRY sthe/ sequences in (a)
the SDF-1 is selected froma pepti a pol ypeptide or

a prt?)qu,)r n selected fromthe group _consr sting of: 25
(@ araliepedttander GOIPId) Whith i9BhdtRea®yESDIA sSEERCE Widh Hybridizes to

the complement of the native DNA sequence encoding any of (a) to (d) under highly
stringent conditions;
(g) a mutein of any of (a) to (d) wherein any changes in the amino acid sequence are

conservative amino acid substitutions to the amino acid sequences in (a) to (d);
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(b) a polypeptide conprising am no acids of SEQ I D NO
4 (c) a polypeptide conprising amno acids of SEQ ID
wWaNedo7/651789 a pol ypepti de of (%% to (c) furtherPCI/EP2006/067949

conpri Si ng a signal sequence, preferabl y am no acids

0 EQ. I D_NO .5

\/\ﬁ%? glt It of gO'TS0 rﬁrnmC)?uaS(%lS r&gl Ulteuﬁgtlor%\‘ V\étl o(‘ ?Eth\}@q‘[#c?%m of any of (a)

50 #.or 60 % or 70 % or 80 % or 90 %ldentlty to at

| east one of the sequences in (a) to (d); (f) a

mutein of any of (a) to (d) which is encoded by a DNA

seqﬁmrﬂz&:tlm ohfrigrbentsl irrm'scdmprlsermquntmnewmmajrﬁ of bey of the SDF-1

ncao ( er

|soforrp|s Sﬁjlc as4p I\?f?m e%?r?%%ﬂga ?Q{g%?{al(p&tgog ?ﬁﬁné/i ﬁ)s(g#ﬂgls)?forms

o’ﬂ'heé aaersbo skitlgd \mhtbe errwi Rppecaigthat evert $realemrpodioas otiSDF-1 may be
enougt%etgueex%(r:teltsafunc dgnggsgﬁéxagste%r}/ %ﬁt%? é]eop%tl Clc%nspl’rllgsﬁtglzthg%sgtgrl%gmmo acid
residu&$ ré(T bEIﬂﬁ(E]BF-OGUIﬁMI@n(h)ChaBSSQIQtltsohslndmg i,tcstblfadBX@Rd_Ff vesaegtor. Receptor
bindinQLOtngfron ?prt b%dr?easﬁ rofg te%fﬁgSlrthoéhnegForbO |I|ze etﬁ:lfagtghgé its labelled
hgandcamﬂpxril&belmhysmoiemwherebdcamdnctudn mﬂqbeﬂéd tlgmdsmﬁdidg c@mpared to a
contro&séom&’ ﬁ%\qﬁlglﬁlﬁ ?oir?‘rf}'ndmrg éc“?lw P%E %rib{og%l Pl @Othﬁ] gssay, the Surface
Plasmpe rRasonarhael $;mttmacdplyet®rr‘ecwtbd orappteenioateeammﬁedesre;_nmoblllzed ona
flat seﬁgﬁj %h% P8 8; nggaﬁ;ésrﬁ)[geﬁsgf r?il{llﬁga{)gpst%luélgﬁ %ggmtir% é%ﬁt?eelcﬁ\?e interacting
partnaess?mﬂsedlovamhadlracplrcnielnrl&@l ahnésuausdiom; da@hf Brdirsbiedlat a defined angle
acrosg H‘I%Cghltl Pnd %%gljegs an%e%nﬁ'g of rgfl&qécp%rhtt & %Q%u@é&%ﬁe establishment of a
proteumrpscztezm emteryacw]oo&usgst he qhan@ebl ini zbel aeglept(eg t BIAG®e®, Biacore
Internét%%gl% flcg)tﬁerjl tjﬁgrﬂﬁ%q% qjdg?llqu%hglgls §Otteer?cgtgléﬂfé Y%E%r%b%/eg affinity
chromatograpbly, effinitydiattitg wed @bmnremmurmplmtmm qrgtoaetzaluatéyblmdmg affinities
(e.g. %Ptgsrmn I%géshgérglnc ragﬂgc%?igrggrgtaﬁb%sgér fil rgt‘iaons%ér%gc?ence methods, solid-
phasepgaoipding of eqlhlhbrwnabglstmml and amm?tnel plasmbroresanarfdeahave been reviewed

e | ution

cont ai ni ng NEi Nt eracti parther
by PhRERT M S A fpgldQ sagﬁﬁ Q0SS Rl éaaA’Pét 4. S063]

p_?éhsedrsoveslklllbdhm fherant \Amrfnrrteemapmeaatedhah mutRirss, fsiald;amsoforms fused
protei%?@cglﬁﬁa elﬁ?gﬂv%gr?gtﬁgtg/edfgc%t Qﬁsd%)@bnlgkﬁeavtﬁl %?493 n%ﬁa? or even better,
biologivah sativitgl ; oft BBFds tTdtel bls:tmlgmat aofivitg ofpBDEdii anqbrrmmtelna isoforms, fused

proteiﬁfg&fﬁﬁ%tiroﬁgl E?E\Zagﬁeez? %g{?]g?ﬁ% t{&g%aer i%%ngr&@ hOrgSaIts thereof, may be

measured mbigasssy susingsd ballulay sgstaimyse prot ei n- protein

LFL&?&%r?ér:]c}g écgiog frggﬂo%s h%(/g aH'aEMvnty%Wl%ﬁ? gggl%l?@étteratggﬁ [Hetélctivity of full-

COI mmunopreci t0 eval uat
lengthbs DieH1ngr ahith have esthe( ed\gantqgeet glich axfd bettdrystability or a lower toxicity or

immurﬁl{? Eﬁ\ggogrrt] rée e%?%* Wé@dgqg@ %ﬁé ;eﬂtlsé”gqtr Q80 er tfo purify. The person

skilledeiquiné athmiilLapsediateitioaisnuteind, aafivé &egmphiaamdﬁumcelsoaiaiwe:)tlves can be

genergBl by 4 ' BHEFoRreb QA L tpmtb M8 ashi g teping them in the

cellulqmessaynasmelnh@mbdabdvhe art will further appreciate that

mf'ﬁt?'&%teu‘?’salac&rd Oftc?”ﬁ&ég{e%éﬁt m&@ﬁ rﬁgy ﬂ‘)t%néi}{ o%gllglned or non-

derivatives or active 1ons O
glycosylagédyithey mayr bewerivésk froer natutsl sloorpes abudic 8$ oty flofds, or they may

prefer?rgg]: %er np;ls;ggtf%gghé)o%%ﬂlanﬂﬁt 'R\é'cg%bﬂgntsgﬁbrjesggg mdg/eb@scwried out in
prokaryotic expre’ssion systems such as E. coli, or in eukaryotic, such as insect cells, and

preferably in mammalian expression systems, such as CHO-cells or HEK-cells. Furthermore,



10

15

20

25

30

35

25 proteins or functional derivatives, active

fractions or fragnents or salts thereof, nmay be
woremsosess | N bi oassay, using 2D cel lul ar SYySst enPCT/EP2006/067949

Preferred active fractions have an activity which is

ua [ er d h act Lvi | n
the pr%%l.g_s ’ e R H Cﬁaf;l)g r% (?fl ext %i/éédn?rasgheosliitentgiiJ bs( %F‘novmg or adding N-
terminlaé;t a Methﬂbralbe KMety ooammobwmntane)(AGPl) yasdong as the neuroprotective effects
Gogem city, or they are easier to produce in |large

are pra?leé\ﬁ?ltl es, or easier to purify. The person 30 skilled
i Astuked aertelrwthlel telalp)hnetemt' ecfetsad amatogs w6 SD&et,iiv evhich one or more of

the an&i@g%?gﬁt%%%t?%goef aCnoa L% %Ig aldaﬁtgglre\z/ L \c/iebs ocl‘?eﬁer% gmi g? 8CId resm?ues or are
deleted| asmnel&ranofetmhon—:g:ld hessid uen etrbeaddeéltb uhematsslasgquasce of SDF-1,
Wlthou'p%:plt rrlé)lrrl]%?%ona&? ny %%é/ y 8t % rggﬁpr@br%gyétggégq%nﬁ)r escer|I’[h the wild-
type SDEyI nilyedee mtﬁemseairef Ipmpanid Lhyalkns\mlmrwmeswcdndm bpdyte-dlrected

B ef [ra I
mutagohtbiondhuty S slfiner ekl e Al SR RIPHERE oo
oNIutemrB pf Skér1/,0wvhich e:mprt%ﬂsem usyastcedsnczeuwhh dBe [preseat iinvention, or

nucleig cr:ogcﬁ gf/‘{%%of rm?'aﬁgh ﬁf?lt eocftsu%%{an’?%ill orresB%ndlré% sequences as

ran exp €ssSion sys
substimthlﬁh peﬂ)ﬁc&zscur phlfKudedtides whinht dzer reoroetinalYDoR@OEH My Iof@Sof 20dinary skill

in theﬁ%qtld_ll\gfhgogl?%gﬁ géeg nh]entg o%t % 03q %R t%gqgé&\{r? té gﬁggnge presented

or‘t ned g ‘Ot
hereinN- terminally a I\/lethl on| ne (I\/let) or am nooxypent ane

é@é@r}s\/@&cc%@gnﬁs\gﬂ gﬁggeﬁﬂ rR/teﬁﬁéﬂ %%Iu?g ?octé‘%s eﬁ&c?ded t%}/ a nucleic
acid, aunal egsDA BCRNA, whrch/\hytnrrdlmetooDNﬁcoole RxNA ﬁhltﬂneenautdesoSDF 1,

accorcga(ﬁI ? Wit h%u sgr];t .ﬁvé(]]%HrSﬁ e‘?’%oc;ergtreﬁeg glgﬁlgt C{?@}/ nt condijtions. The

eren no acid resi ues or a or ‘one
cDNA@ncoding Sﬁ)ﬁ-‘rwlsatttécﬂbslee&scﬁm IBINO 8dTeltetra "Bﬂnegemltcund!tlons refers to

nybric b ) SfoseRen oueiich o BR Ry TRBaper RIANY AT in the ar

convehtishaWy teder tb)aséstB%erﬁ" StbegsubbalteeainTuaredt Prazpaisid Niylecular Biology,

suore, BT ER N b S350 “50nF (URGwiotec A Sl g o Samorook J. .

Fritschi,ier ef ane .Mdilatl¥li tTei( re8og vichedial, ClmhllhghAd.aibokmorvSHahuan Cold Spring

cor danc venti on, nucl ei ¢
Harbo LB Fre b L SFRY BBRE Y T i o sot of
Swhisibatnitnittiby, ex@niphspairating@ns esnditone Sndhile waditilg tarditions 12-20°C

velow (BB e 1B B BRGIA, AFprail ' o Rl B it oo for o

mlnutemdl»eSSK)Kde et absdor, 1P asadenD. 1 h@S@aﬂ@Dlﬁ% S@gdat 37°C for 30-60

minut R TG 0 IIRC PRI SS AR oo D BB gyeinary s

in thlsa anluoh@rstanaCthdt stflugdancinCtﬁPN%dmls Bblé\de&bh@fbmw’m leHgtteof the DNA

sequelyPas, cptpatuslEbe, BRtED (SHoRs S0l Shoklr wpe PIgRmfieptdy probes. If
mlxedairobe‘sga‘etusednldlst prefesabld ECEUsetiENAnmtwodmﬁg)nﬁlaFcﬁlarldé (TMAC) instead

i s SEQID NO 6. The term "stringent
OfSS@o RHJ%%&P SPRfers to hybri di zati on and subsequent

V\IﬂtsdnpnagermMWnbd)dImSnt why slicH inotén lods axrlel:iasnao_% wikntity or homology with
i e r SECERIMBEY 0% Wk 551 50 Bgn T  rrBy, evs
least 8% aidyast 68%pla’alead;tr7t09’$ st i 3 € 80 % N YmostGurdfeetly, Gt ast 90% identity or
h I& ﬁé 1992) and Sanbrook et al. (Sanbrook, J. C ,
omo £§0- and Maniatis, T. (1989) Ml ecul ar
Gd@htlmgeﬂe‘btiah@raa'bm‘ryp betwszh, twoodrdmSigr pdigpeptide sequences or two or

more polynucleotide sequences, determined by comparing the sequences. In general, identity
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Har bor Laboratory Press, Cold Spring Harbor, NY).
Wthout [imtation, exanples of stringent conditions
wo pmbasiessvashi ng conditions 12-20C 25 bel ow tPEI/EP2006/067949

cal cul ated Tm of the hybrid under study in, e.g., 2 X
otors 005 5 sl Qe B to B U0 e Moo o e
two pd@n6€eotitiesubreswanpblygeptide asdguénocesSSEs@aTtivdy,59vSDheatength of the

8C for 30-60 ngUt es. Those of ordinary skill in

1

68C f
Sequepﬁ‘?ssbea{?q CUNEEFSt and that stri ngency conditions al so
dEpresejuenceheheenttene o nbhen [BNAct serspnodsice, a "% identity" may be

deter 0iI ,iaé;olrri]uclneptli %e roobees egsuc@ gs c%o_ g’r% barsegcﬁéno(g tom i(%da maximum
O Gonuti eot i S@ro%e eNGe O RERASA T ELEPEY 12 &Y'
correlattoni setpeerf ¢ialbbquanoesiSEhis ebayaimelubly linsemingn'gaps’t il eithalieone or both
TMA i NSt ea f SSC. See Ausubel ,, supra, Ln .
sequebddl 1 BEhERthe. fRarP ot ATEEMAN® Ko oM 8L Ray bR Bhuermipgg over the
wholei ldegth idfyeaoh dfidinelsegyenees Ibeinghensmgect fsesalletl dBEEQI laDgMiaent), that is
. 0 4 h nnexe uence |isting. Mo .

partic%?r'ie% séLli,i’[g%[eyffor ??C?Lheé‘ge% gf ﬁ]%gsaagrtie gbg/(gryastimiilaeralgqgtizog% ovg{ shorter, defined
lengthk ésrstallB0%9canblignessit), B@a%isongre suidblefoe Sequncys ofindgealdéngth.

90%,1 i [. h 0 her . ldenti

P BEIrSHE b1 Eampdring e AT hAFHELY of WS ide sequences are wel
knowrp ol hpept. iTihes Seginstaces, @pgtaws availabierie theo Wisnonkieodeqlence Analysis

Packef BRI R S0 s PASToEe B BRUEHES BEsahyy ano oa

may beafseddo tdeteamirextaet% ndesitipotbataeern ovopolyeudtiealides mnahan o identity and
o/ak] i.ho aci d 0 n of, t " "
the siofibflalblly SRR RLT BRRETER) TP Ghs” BESIE LB the "ocal homalogy
algorithesgfedrithvand/\Vatarewan t(Bmith end Watefmart ¢ 98 t)enddinde sheblee st gingle region
. alr F e ree | t . o
of sm@%r'rif? @gg/génegetg\{:oe%%ggﬁ%%r g)et it fp{rggrtann%yfgbggtegﬁihien?gcri%ﬁiﬂgérid/or similarity
betwebn sggnencab, arehasd Woowr juéine ed, fay ibstasoamar BUAST efamily of programs
[ d | i [ Qn
sl B 109 H¥G TR o7 ORI MR B I, balfs giape Nt
www.raaenlor.nibgoth) arsdfeAERE €3garsan, ¢8990 Mearsohend dgomean, dP88).
aki %.,j_d ity ' Qver
iR Qg v LMl i o REREE WA I BPe ¥ Elrvblifon are wnat are
knowr( s33- ¢edrisetvativelbalibsditutignsre Qopserviiae amingaacid cubstitlitjons of SDF-1
it ab f. eque f 1. . ver im.lar -
polyoish ey KB SURBS TR0 agbS (RRTy R et Bhefipavg poicienty
similat plyalcoelhaénginagnopertieshthat substitotian lseuiivbai’mherrftxers sfei]eigrmi_eszvill preserve
the bi&g%,gﬂ?&%ﬁlon lo?ﬁigtrﬁolecdi/gt(&%ﬂﬁiafmoq 99%”“% LS tiigfipégﬁgrlis' §r¥d deletions
an ohol ogy o WO "OF "Tror e “sequentes” dre we nown
of amino Bhids anéy aldoube froade s ttiae Gbovedefireainseq@ueacéablitbounaltering their
th ' ' e Lysis. P e LS
tnctgp Dol DRIV, Re oo ALK oy REERRS (YERMIRLaS: e uncer
thirty, BEG prdfdrabiydin@GPien, amty ddsotusedve or displaceramina drdd<¥which are critical to
' ti wee | ti t 9
2 fung R bodfoRThUEC 8 d, s B B8RS it piseingegt b suen
deletigsqundite gsertBRS THING withgstht pervidvoofthe posehiigyention.

A , ¢ ) AL 6 : . '

SRR 100 gB Pl SPGB ) AR VBRI roe 1. o
preferblgly w&en synanysege earoies . adll hgrougs agy dimssef defireet @r ifablenl; and most

j i i lari ! re al so
prefer B oo oo Bidrodhs S WARE DR RASER O o

prograns (Altschul at al., 1990; Altschul et al.,

1 Rgp_Elaccessi bl e t hrough the hone page of the NCBI at

2 ~ncbi . nl mni h. gov) and FASTA (Pearson, 1990;

PBeaferoat @roaipk iopHamnyd@88 Amino Acids

Amino Acid Synonymous Group
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Preferred changes for nmuteins in accordance with the
present invention are what are known as

substitutions of SDF-1 polypeptides, nmay include

synonygpus am no aci ds W‘SEPLI'ﬂr%;I rQup whi ch have
sufflck‘gtly simlar n‘ﬁ\éi’ élﬂIH%ropertles t hat

subst i i on between ne

RE Wi | |
preser 25 t he bi ol ogi cal’ F Cr @tgga?ﬂhe nol ecul e
; S Aa r d
(G ant 1974). It is r S‘tGI rﬁlgr o?ﬁr ?Ee

deletigQps of amno acid o

above- gfl ned seguences %Jgg?‘x t L%I%ﬁ Le 9\/5|hei r
funct| particularly i Ia,tﬁ r’lppgégf i Qus " or del eti ons
only i \YOI ve a few am nON%FI F‘ h% I H qul thirty,
and prgef]grably under teny d i rr] \’/5 Lyeph%r

di spl ac am no aci ds V\,hl ’ﬂfe‘? él Ié’\ ’I Le?} T

functi | conformation, r.’gr LRt erne r est d es.

Pr ot ei and mutei ns pro Cfle_ S’ 1 SH hAr Sp“ deI et| ons
and/ or ~inhsertions cone 'L S’ ’ Hlléhf W

presen I11nvent| on. Pref e (Y, ’nony us am no

e
acid g[ Qups are t hose de pl—ﬂs gl I Mor e
prefer y, the synonyrméﬁj’ ‘NQ. ac ’ roups are those

defineé n Table I1; andy %’p fcﬁ,gam;y
) de

synony FS am no acid gr qlea(/ |
Tabl e ﬁg 35 TABLE | Pre e red oUps of Synonym)us
Amino ASids Amino Acid Syno ymous Group WO

2007/ 051785 22 PCT/ EP2006/ 067949 Ser Ser, Thr, Qdy,

A%RB&QI Arg, Gn, Lys, Qu, H's Leu He, Phe, Tyr,
Leu Pro dy, Ala, Thr, Pro 5 Thr Pro, Ser,

AMare B‘eyerrdd Grou@s nf SyronymAbslA@ing Aditls , Pro, Al a Val

Met , Tx PA]& He, Leu, Val , Pro, Ser,
Gy Il —tyr, Phe, VaI,S he Trp, Met,
Tyr, Val , Leu, Phe Tyr Phe, He, Val ,
Leu, ég QIS Ser, Thr, q/sl_ [ I\hé/ Thr,
Ar g, }—Eﬁoen A u, Lys, AsnA ,&rg Gn 15 Asn
G n, A?ﬁ’r Ser, Asn Lys GIuT 'n, is, Arg, Lys Asp
A u, ARy AspGIuAsp, Lys, p waen Hs, Arg, GQu
Met Ph@al Ile, Val, Leu, Mt Val, Met, lle

Gly Gly

lle lle, Met, Phe, Val, Leu

Phe Met, Tyr, lle, Leu, Phe

Tyr Phe, Tyr

Cys Cys, Ser

His His, GIn, Arg

GIn Glu, GIn, His

Asn Asp, Asn

Lys Lys, Arg

Asp Asp, Asn

Glu Glu, GIn

Met Met, Phe, lle, Val, Leu

Trp Trp

TABLE lll
Most Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group

Ser Ser

Arg Arg

Leu Leu, lle, Met

substituti ons?? Conservative anPODEPDIE067949
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20 Trp Trp TABLE Il More Preferred G oups of
Synonynous Am no Acids Am ng Acid Synonynous G oup
wWQab0%es178r Arg His, Lys, Arg?leu Leu, He, PhepCIVEP2006/067949
Pro Ala, Pro Thr Thr 30 Ala Pro, Ala Val Val, Mt,
e yGIy Ile He, Met, Fbe Val, Leu Phe Met,
Tyr, =8 Leu, Phe 35 Tyr P Tyr Cys Cys, Ser His
His,GA,Arg Gn du, Gn His Asn Asp, Asn 40 Lys
Lys, A{/I Asp Asp, Asn Qu u, Gn Met Met, Phe,
Ile, V Leu Trp Trp 45 LEIII Most Preferred
Groups c}’f Synonynous Am no no Aci d
Synony EH%S Goup Ser Ser 5 IArg Leu Leu, He, Met

WO 200 51785 23 PCT/ EP200 67949 Pro Pro Thr Thr
Al a Al Eys Val Val Cys, Ser

His His

Gin Gin

Asn Asn

Lys Lys

Asp Asp

Glu Glu

Met Met, lle, Leu

Trp Met

Examples of production of amino acid substitutions in proteins which can be used for
obtaining muteins of SDF-1, polypeptides or proteins, for use in the present invention include
any known method steps, such as presented in US patents 4,959,314, 4,588,585 and
4,737,462, to Mark et al; 5,116,943 to Koths et al., 4,965,195 to Namen et al; 4,879,111 to
Chong et al; and 5,017,691 to Lee et al; and lysine substituted proteins presented in US patent
No. 4,904,584 (Shaw et al).

The term "fused protein" refers to a polypeptide comprising SDF-1, or a mutein or
fragment thereof, fused with another protein, which e.g. has an extended residence time in body
fluids. An SDF-1 may thus be fused to another protein, polypeptide or the like, e.g. an
immunoglobulin or a fragment thereof.

"Functional derivatives" as used herein, cover derivatives of SDF-1, and their muteins
and fused proteins, which may be prepared from the functional groups which occur as side
chains on the residues or the N- or C-terminal groups, by means known in the art, and are
included in the invention as long as they remain pharmaceutically acceptable, i.e. they do not
destroy the activity of the protein which is substantially similar to the activity of SDF-1, and do
not confer toxic properties on compositions containing it.

These derivatives may, for example, include polyethylene glycol side-chains, which may
mask antigenic sites and extend the residence of an SDF-1 in body fluids. Other derivatives
include aliphatic esters of the carboxyl groups, amides of the carboxyl groups by reaction with
ammonia or with primary or secondary amines, N-acyl derivatives of free amino groups of the
amino acid residues formed with acyl moieties (e.g alkanoyl or carbocyclic aroyl groups) or
O-acyl derivatives of free hydroxyl groups (for example that of seryl or threonyl residues) formed

with acyl moieties.
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5dy dy Ilelle, Met, Leu Phe Phe Tyr Tyr Cys

Cys, Ser 10 HHs Hs dn @n  Asn Asn Lys Lys Asp
wosp7asi78@ u Gu Mt Mt, 114 Leu Trp Met Exe@pERBO@667949

production of ami no acid substitutions in proteins

'?g%;t,%? ?ragt?on% S]d §BE e1I muQe@ g Pu'sgg Iﬁ)ﬁ%‘f% ﬁs n[ﬁggres?q:mventlon covers

any fragmemttorcmemunsbradnétheamiympmm chwhhxﬁdihespm@n nsaleduleaslone or together
nted in US atents 9, 314 4,588, 585

with a%s% ei&olegu&eﬁvg e%guegl flrikgg tE%reglefg os%ﬁr KL R nosghate residues, or

aggredate$ bf th@proteinNaokenuletor #e sufgaSVe&;chbE HydherGbalvep, ptovided said fraction

and | ysine substituted
has su%sge{ng?l?ssn‘aﬁ%r ac&}/l’gbo%'gﬁ-lug pat ent No. 4,904,584 (Shaw
ﬂ'heate)rm "28ltsT herdire refersfto deth galistaticarbox@fgrogpst andato acid addition salts
{i risln f.r agnment
of am r}? 5'%85 ogﬁssliglﬁm ?ﬁcu%oo[rhaélraildgﬁ,gtb%reﬁm%ﬁfs %foa cgrbOﬁ(gl group may be
formee by enekecs kr@s\mdlertbe atti anel mdud@d;orgafrilmsaits fdkrexSBE#el sminyjm calcium,

ammol%lullﬁﬁc' fgr?lc oli@ & saﬂ anoolth?(%ul e orlt’s VP?] grg%@%tbg?% Or}o%e formed, for
exampl&umitt amrmls siehlasattlel\hesdlammeuafglhnhmDeiyame,cplpmdlne procaine and the

like. A%far %\gcﬁﬁolnvgacvlﬁ |nﬁI§5)F foB Qr%gl%a? mtlﬁ ?mn rgl %’gdé’jl S%CLU S, gor example,

otei ns, Yrom't uneti onal
hydrogha@rigpecidvbi sLifudc acid, ami &Itdewthomrgams acxds Jtdueh mesiodeesne, acetic acid

or oxaili?t%’ciuéﬁ)g %Lﬁgé eérﬁlc%b%h %tg H&%hre?g in Bloﬁngwcftl'v@/ EpgDF 1 relevant to

€ |nven
the prédeay invemtzinni.gheeurepretectivadfect mcceqtralbpieal dlseaasel hey do

t%tpggt?};reﬁyerﬁgb% i r¥t'o“f't¥1¥ n?JenEgr? gf)lgqel'snfué%;:%l] c,sarrder molecule, a

tHE 8t
peptideadr acpnofein trtabprcnmcpiesnia d:noesang)nf thertpjmd biaonbkarden('BBBI)nghis serves

for pr%é(ﬁr );%rfgﬁtlrfb:@:thgf@'bl}éﬁﬁlél\f%zh IR 81‘; Sétwﬁxiﬁqﬁ%ns%;/ceis%,ls ﬁk*lq}?hich the CNS is
involvedhin gendiseaset ddodalittbsefot end dd}ié/eryeﬂnrcni@mctbecBB&nnEél[DRﬁﬁuption of the

BBB, igs e&?ogy%{r*#i%grﬁeang &]’etgl?g%'}r{ é’aqlg b\f/etﬁe ;&'/gg%e {c/:é; E@tgétgrrces such as

carbo o4
bradylg'niou@ﬁlebytrategles |t@gO\thrDhgh mmBBB ma(yrermnltthe pBe nsf:lelydorgenous transport

syster‘éggi?l Iﬂ&nﬁ ?aawé}e?ﬁéﬁq §e80t¥4n398ﬁér¥}idcﬁe$ ?;];%Jé:fage\?\n %pﬁnérﬂﬂp acid carriers;

acid'resi
receptopimetiatad fansgytabik doroysulioor randfecipcancadive gffluy rtnaugsxjrteosr such as p-

glycopé}gteﬁpla%éﬁlteﬁgﬁr{ a1tSGIer}\r/1815 pgétlc{%feﬁbnqn dﬁf?r)é\ged dﬁérﬁy&%o&&gghelix domain of
Antenmapdiliaabyineomptein, esd |ts derivatives. Strategies for drug delivery behind the BBB
further include intracerebral implantation.

Functional derivatives of SDF-1 may be conjugated to polymers in order to improve the
properties of the protein, such as the stability, half-life, bioavailability, tolerance by the human
body, or immunogenicity. To achieve this goal, SDF-1 may be linked e.g. to Polyethlyenglycol
(PEG). PEGylation may be carried out by known methods, described in WO 92/13095. For
example, SDF-1a could be pegylated at the residues involved in glycosaminoglycan binding
e.g. Lys24, His25, Lys27, Arg41 or Lys43.

Therefore, in a preferred embodiment of the present invention, SDF-1 is PEGylated.

In a further preferred embodiment of the invention, the fused protein comprises an
immunoglobulin (Ig) fusion. The fusion may be direct, or via a short linker peptide which can be
as short as 1 to 3 amino acid residues in length or longer, for example, 13 amino acid residues
in length. Said linker may be a tripeptide of the sequence E-F-M (Glu-Phe-Met), for example, or
a 13-amino acid linker sequence comprising Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-Gly-GIn-
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WO 2007/ 051785 24 PCT/ EP2006/ 067949 As "active
fractions" of SDF-1, nuteins and fused proteins, the
W@R®3esI783 nventi on covers an%? fragment or preper/ERI086/067949
of the polypeptide chain of the protein nol ecul e al one
toae cla
Phe-I\/IP t ul(tr % el:r>eet¥v8eh (%D%S?g a?‘rhgtg nglt]hoeslﬁhrﬁqsno% obgﬁraa(g %8? for instance.
The resygiingdgasies podtemhmsplmnir@tenl propertied, esuoh ashan sxtgmied residence time in
body umg &gﬁ g?/?r;anelﬂ?n%la%e {fl\cl:latcpwg/ %%B%s%é g%%{gs%?on %}vg'l The Ig fusion
may a1sseth¢|lstétetmnrlﬁa:atlon@1f Hrreﬁut;ejd pbrotelm salts of carboxyl groups
a toacdad n salts r
by 28 8 HEelrad it s By 8P gl B o an 10
molecm&y Phoeferabtyr, riteid fbyedm:ahea\}yndvmn iregivree lige tthaHa acd @3 domains of
human %ﬂ?ﬂr:ﬁ%af@)'letr %Jéheforﬁsfozfer)r(nas Sag {nso?ecgkegr%r%%%P ﬁ%Ha[\BI%for the generation of
fusmnsmbtemsvwctcbrdmggtmihe esed imentitm sech asneafornisolgGLGr 1gG,4, or other Ig
X n ue i r| hanol am n
classe§ ?l?&;ll q\/et tg‘F eﬁargﬁe %ﬁ%loﬁ &8% %Crﬁlorhoerﬁ%rlredgri ﬁtgltlmerlc hetero- or
homorlnultlmerlACTtmb adtiurtogdnbuﬂralpblshonrmtth&jmsed protesnanmt e fusthet sodified in a
way ap oantc?ﬁFor ; 8or'%§legtseht gH&l ﬁﬁhce c%{r:r} rﬁgmgg%ca\d{a or bln o Fc-receptors.
oFgramrcfuam pi@telrmmﬂsm'm nﬁagwbeemapﬂed bydesnhg doraalnsl |sotarted from other
u t
3 Bl Yooy biferadiibe Bt SR oeE o B RedubBs atowing
the mlulhmemtatlon of theepqupeetmtetsm'fdﬂh@trtvem:})nesfré @otnains |solated from proteins such
e I [ e
as nCFPIO ORIERY, CoRERR (4, Dade Rl R PR EPPRE B e Prgreins (wo
98/02pNt ordeilexdt cal paptides (rVV®tﬁ)at00|8ﬂ4))mt es the crossing of the
bj’l't%)d %rﬂfoﬂ Ptﬁ[helre Ia(tesBE% %he T So?‘eév %ronpro9p§l5F1 and an
targe I hg of S1ecul'e e Site of I-on
immuridsoperessise sgeritifionthe otantfactuBNef a medlcamht/bdtreatrrtdmeand/or prevention
i i r.u I ery t
of ne Bk BERAF YRR b, SBn et ple Bl oo Bet AfngHGpressive
agent® mdyi bmb@mldmlmgthbtyemhe ayslephﬂsphamu@ctanvﬁatﬂmme antlexlies (such as
1 dyki nin. Other strategies to go through
CAM%@%E”%&@@‘% ail the use of endogenous transport
syk¢ énentiomélrihdr ngjatearto itier ure dif @t exntinalivepolr $RFS sntchn interferon
and/oragstgesp%%?ﬁ %na)%? cﬁmeﬂ ]%? Ithje ﬁt%{tptggfg?e of £%eed?cagﬁenrtn?oq' tf% ?rgent and/or
prevereifdnlaﬁmeﬂnomgsqabdlseﬂersstmlsmaﬂtapeo@ yem@nbaleomseparate use.
P ta d_f
tﬁlﬁ'&} 1E':err”?’i n'terfe X NalsnnﬁsoPQr(?ﬁtLt%g%%rﬁAgtltem g) mgeé(;\étﬁo erftt%h"aetdqg include any
molecule sletiead a/sa$ucheu$the$teratmeg lcerslprﬁmg ir exproidé ame kindoHehliFNd mentioned in

the abEve f&lﬁ? E?a%kérldﬁrqcpgfr thé fh‘%};ht 5 'T'hyrﬁgr?errgrp Fn%gBﬁefelra%)pegtgman, but also

protel

nctionar derivat| ves o
derlved @nnugla&resdedzles pe longeasshe biologidalractictyiisgimidardgo hhman interferons, and the
] otein, such as the stability,
mOIeCﬁlél?#)ﬁtiﬁrb@?jn%{egg\vﬁrﬁgb| lity, tolerance by the human
bincharticntar,i amgnkimog ehiFd-d, I FN-Poareld AN e\age inbiudedyinathe alsie-definition. IFN-B

. may b inked .e. t o Pol yet hl.yengl ycol (PEG.
s the SRlaBa TS RS s Breb B DAy "o et hods.
dele tdriethtdriroND A2 (I ERPIS as feed B0theppegeheinvéiibn lia imténded to include

huma%%@@o@%&ﬁﬁé&@%a%shgpt%gtséhggjyeéoéﬂgrﬁyrgﬂblngg‘ngIU|g§,302-ps obtained by
DNA :%"cgﬁtbureht kachAgued MOFEbRJKaIyOli® o7 duUkefyetic edsebdIRdATI as its salts,
t he Pr esent i nvention, is PEGylated. In a

f“”Ct'qr\?tt’?fé’ra eV A a@ﬁ‘ﬁ@ﬁ?h‘éﬁﬁg%?”tﬁhe i nvention, the

f@s%m@m@t @rhﬁorfd?ﬂ@rle@S‘pr@th thamaggde@huaérmﬂjee) or combined with a
fusi on. ma irec

compIp i BOn b Bp AR R EahOnPSe 3 aa vrofuS15% egioned above, or
amno acid residues in length or |onger, for exanple,
13 ami no aci d residues
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in length. Said linker may be a tripeptide of the
sequence E-F-M (d u-Phe-Met), for exanple, or a

wd. 3oansmes aci d | i nker sequenc%3 corrprl si ng PCT/EP2006/067949
G u-Phe-dy-Ala-dy-Leu-Val-Leu-Ay-Ay-An WO

protelr%%&éﬁ)%hé%% r%eere engéqgog{gq%ﬁ%‘l%ﬁw%o tﬁ%%uwnf%g’? 98 ﬁggd according to

the preseqtievesdipnf or i nst ance. The resulting fusi on protein
??ﬁ% ”EW"S%r%%qus ﬁéttsln%%datiofln @Z?nlyatgpgéaeerﬂ% ves aﬁ% &’% no change one

aminosapte!dobno:thaodﬂthe tventyiconneaestcanxipg estsrabamine\eelds. The | g
frﬁgetr%rolps r§¥¥ ﬁ|sgq§/ Poné%a% ot Fo g@w%?ﬁ@fﬁ“geﬁ% dmhgoﬁgthlg %gability of the
protelrféDEéc tomjsgdtel Hetvden Ihtwfemnstamdtthqujlymn Pofyethiyehglycol (PEG) has been

B B Bl 5 S S S g

f prarRRAPleorrddt dmeodinsdt of 18 imkeniich, IR ieeHé®A iherdtdhB (IFN-B), and
suitable for the generation of f usi on proteins

more pyeteitd IFH-R18- t he present invention, such as isoforns

| §6¢- 1% prESFply Qéeooélrrr\@ﬁarﬂegusly?|S@§l§§ﬁallyl bk&pheMiy {@ the interferon.

exanpl e. Fusion proteins nay nononeri c or

nlil @ predaries enpradispent OémemewﬁﬁwamttqnnﬁPFﬂ ispged in an amount of about
0.001 tdﬂ%ﬂ@'&%w Weugﬁtf bi 9uPb.0% fe1d KoY &B%ﬁha?@%\‘ abB6ut 9, 8,7, 6, 5, 4,

urther way as to not act’iv

3, Zoﬁ:bf’ﬂgl'@rﬁirbpdb}”ﬁwﬁh@r Qﬂoufﬂé t@bfﬂﬁ’l’@rﬁiﬁpdba@@ﬁbe or bind
t Ph&EFVERESPIURRER reldidd {MRE us D @MhuRleR! SLifdndMcuftDior fdM@¥acture of a
be prepared by fusing donains isolated from ot her
medicgmgiion ealreaiileRaRdie RreYerlien ¢h adreusierieal disepperyhierein the nucleic
acid n%lé‘cul@&ﬂﬂ%s%% o Rcld Qélﬁ's@qﬁ%@%‘ﬁ%@ i NeWeNg a hd¥ic acid sequence
mul timerization of the polypeptides of the |nvention
encodiflge? BRIMRERYEE ICOBPESIRY 3P B AEE SPRldensa GRlected T Fe@rpywconsisting
oft 97/30161), collagen X (WO 04/33486), C4BP (WO
04/ 20639), Erb proteins (WO 98/02540), or coiled coil
p@Ep tPetyesPdacanpriging Bmino agids PhoeRIP NP flurt her rel ates
L @) Woigpeptid ccﬁn&%‘?@ é?ﬁlhb%@ld@fof §Br1b MO an

|nnunosu pressi ve agent for the manufacture of a

n@duwt%@ommmmoaﬁeﬁ Sf SERIPMNPi bn  of

NRY0pAGhHAbe Yt 5(5’)r RE1Y furkilr ShiPAkingNE QdPal SRULA, 'pﬁbferably amino
or ‘separate use. | mrunosuppressive 20 agents may be

st er61d8$f SEEY IR Pekat e, cycl ophosphani de,

aﬁzt) a rlnﬁféhpgfyérﬁ‘/ GNh)j @, %e(rélHQIITb Qﬁ’uno%@éaaﬂre%be ha8 @t Ieast 40 % or

ke. The |nvent|on further relates to the use of
a c&@b’f REPP GnOLf0 Bowr-80 %R 9Arve idpndyite @bleastig Qithe sequences in (a)
ost gopgntin and/or clusterin, for the nanufacture of a
medi canent for treatpent and/ or prevention o

nélirdnei§incefany 0§ & &retdd whichris §neade! iy @oPiNA S%W‘@ﬁtwrﬁﬁh hybridizes to
Or  SRPASAPIBMERLof tRe n-gh\ﬁa bRARequBA& ér%o@lﬁg ar@sofl@)et@ (ENunder highly
t he ?resent pat ent application, is intended to i'nclude

any SUKEPBGANEitigRs:i ned as such in the literature,

CRYR' indieitfof i anerki rhif I

R el iy 2&@%@“ lor Ay o Honi . e 0 ¢d Sbquence are
i nt @PFWW'VW'W 'é‘f'@lskill?ﬁ Kutigas Fﬂjﬁl?ﬁ@m"ﬂﬁjﬁc@lsg%ie”éf@? |”\,(éblt0 (c);
f M ok gk O?’Bﬁ%cﬁ&m 38sdd0ptatedts fﬁmoﬁélqeﬂ%t% oR&étivéiftadtion of any
is'simlar to human’interferons, and t mol ecul e i s

n®t(@} ¥ridhogenic in man. 30 In parti cuI ar any kinds of

| 7he ﬂuclbl’él\kc(d?’ rr%ﬁ}qa §.Fb %dﬁfrﬁstér@@lééd&@akéb hb‘ﬁelé%}bemolecule e.g. by
definition. N(3 ist epreferred I FN according to

'”tramﬂﬁ@”%{r'@%tiﬂ” i nvent| on. The term"interferon-beta

(IFN-R)", as used in the present invention, is

intended to include human fibroblast interfer on, as

obt ai ned by isolation from biological fluids or as

obt ai ned by
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DNA reconbi nant techni ques from prokaryotic or
eukaryotic host cells as well_as its salts, 35

wo pnchsosal derivatives, vari4nts, anal 0gs andPCT/EP2006/067949
fragments. O particul ar mportance is a protein that

ggz% efeﬁh%recro:m\énél chg%) %egq%‘é”b' n W' t\l}lra %ﬁn‘g{e L(erfLﬁ for expression

of thevgess @nsodeais byrethé | ruckeit abldvmpleouIeV\@ m@owmsrimay 2preferably in the
S, qu‘E/ Eglfoog/ 06373949 proteins genetically engineered to
PPIORIAT BF 't %qastl ng activity in the body, can be used
thereﬁhrelgnta)prefdmeedperelsmmenmmnu@elc atliemblecate further comprises an
ncl ude

exorogy] Aol 5€ e GRERASL nhRal YhiErRaRiind il Bty in o ant, ey

comprizeofultber elémehis fenemng jﬁorosomﬁseioyl ajdbeugene]@f nﬂa&rastaﬂ'haynrmazy comprise
regula?oril %ﬁ%gesncilaﬂéug:%f erporgsopan‘é @ \?gﬁ)?rher g%)og%n?%t )e?elef:f??r}]rgarker sequences,
ongmspobhmltmﬂ;catv&nc ang uigalike. b tgeee rihémpeuticeammodcd iantlus lueed for treating
I : e [
anciof ¥t B ot Ao Y SRREPSE o EFF R Ben' s i s
ehtmd'rerfmrﬁd @ﬁbd)dnreenmtmrﬁxpmsmnhectanusea femtioiral idsrived vector. Lentiviral
vector:|<:81t g L Rgg%\gpétl Zrl\l-a%% eﬁge t 'snlnﬁul eeéuoél%@lngs Ilrllzlbl'a %1%r within the
CNS. @d#tﬁnwallleatdbyshedwlrab\(m:tms edugh wsabemcmral ddrised eedors, nay also be used
e odi nent of the present invention, SDF-1
accordﬂﬁg %é?gﬁﬁgaﬁ] anount of about 0.001 to 1 ng/ kg of
bAdyrg&Badg‘#Etc,toronayabewlseﬁ).lrﬁ)mrcteo td enhnayideghefpabsatye el across the
: 9 7 3 / 0o
bIood-\%Fea}lrg%%%err. gb‘grbt"elit.o S tnga{y f%?‘?}gf% %x%@a}ﬂ/é \Af% g%rtls%rflﬁe&eptor or other
endothalabtirdrisport imachbeismeel at es to the use of a nucleic acid
I n -
RS h PR SREY R rBien . 1% B4 EIT Mg dhal B8 gominsteres
by intratneis@ilar ibjeetiamucl ei ¢ acid nol ecul e conprises a nucleic
a‘l"ﬁg uSEQHE Ogcﬁoroﬂzor ﬁéguhg ah@or ?nige[ncﬁﬁgntHg eﬁb& e%%hg groduction of SDF-1
uence ~encoding a polypeptide C Fisi ﬁb mno
ina cdbn@rnmd!mlséerdéorsedpemsm Gfr3R-t her ‘ghiobly&xpreas&Samnlglts of SDF-1 which

| ’
are nc%%ljzf@*j%ny pa%) lls(éep n eﬁglé%b %%F%mﬁgqg%ﬁ% g’ﬁ/ 0(51S l\%ﬁ%? NBJS/ comprise
regulaid®y zbquenoesafmmtlgrmpm the ceitspdésradgtcamxpmsacSlE 1of SUsEQregulatory
sequehpesNQag Ee é)gc)mcaergoor%ﬂﬁgﬁéegs & exg% ! Qhé?%gﬁéfgr&@%quencg may then be

mtrodlﬂlfedSlE@ [t NPprdpriee) Im;umm‘ehha @énoan&y bgf hc(rac)logaws( combination, thus

opera%?@@h&tﬁ@%@@%}ﬂgrs%%%eq%g H@@ga ﬂgstggtq%p?e {]lotq W(%C%I |gtreqU|red to

be indueasor entanodd. tThe tsauogy ésusually egferredto(as) “endcbgenaus gene activation”
f . t vvhi ch is encoded by a DNA
(EGA)dec?ItrE Qe \Aﬂ?%%g'ﬁyléri (),

sequerice |ze o t he conpl enent of the
nﬁhe veebivh Behereraaes e Ui isp aing celf thad )hat defn )genatitatly modified to

produg% %?JFW |r’?tt dﬁ%mtarcg,ﬁg%ifg %réﬁfca%%n{ Ig)rq tﬁ%%ta%éhtognﬁtgypreventlon of

h -any changes e amno ac
neurolswgtqalemwsase conservative amno acid substitutions to

t lf‘f"afe ﬁ%ﬁ%n%ﬁhﬁersrglgfég% Ssceil 'Ehaq ﬁgxs Bgen( &grfetically modified to produce SDF-

1 for manufacture of a medicament for the treatment and/or prevention of neurological diseases.

Thus, a cell therapeutic approach may be used in order to deliver the drug to the appropriate
parts of the human body.

The invention further relates to pharmaceutical compositions, particularly useful for

prevention and/or treatment of neurological diseases, which comprise a therapeutically effective
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(h) a salt or an isoform fused protein, functional
derivative, or active fraction of any of (a) to (d).
wabm7nsiokei ¢ acid may e.g. befadnini stered as BCTIER®UG/067949

nucleic acid nDIecuIe e.g. by 35 intranuscul ar
PCI/ EP2006/ O.
amou?tu+f$ %Ee)fr:gg%r}%\gl Sgr t{cgryf Eéﬁ(acl;}lv%ceso E l?gha/nalﬁte%?oq ‘éncﬂ'gy osteopontin

and/orscﬂuplmrcmhousl@fmhhérw thevqpeeﬂxsaﬂly; affeatifre ehwugeofeanemmnmsh ppressant.
i the (r)nreapt Esue%ompass any carrier,

by, t c ei.¢c._acid ul
g MBABHSN B “pRhacIBRY eEoddtatic
which Ebes ebbm&zrferenw&h pﬁeétaenm cﬁrthmdlohlgma] ad:tlv&y antHeeaod:lveimgdedlent and
ecul e fur ri.ses an . i on .vect

that is %%1’[ tgﬁlgeo t@(thpgtrtgl \grﬁ vet OF & adml ter Cgog San |p?reﬁ%e the activity. For

example, fbhﬂaranﬂeralBhewnlstwmap,rtheacﬁ\wr mrbmln(e) reayebe $orswitatédhip a unit dosage
ressi nof tnea en I.ntere

form f{gr r"rﬁ?c)% nin ve Iﬁlegt%]rcy %ﬁbgextrol?ghsozustlog %é{ngrg%grﬁw and Ringer's
solutloenhancer sequences seI ection marker sequences,

0 pl.i.ca

Chh 2R %rg“ésﬁr QAU Pie@al b e A8 19,05 igyonton car
be adpnmas!terﬁdl t@gan hledmidsaﬂasea vénle_vtamfawuﬁ'lhy rotites @‘qurtrmsstrambn include
mtradé)rFP@SDEansdterm? hL - Iow reﬁeése{ r%ufa?or?s)prm“?ra?r{us? ar. intraperitoneal,

adr ne SSIOﬂ VEC r'sTa’ltentiv
intraveteus yadcuaotaus, oteerEplduralatopmaémttmth;edaa\rectaleemd witranasa coutes. Any

other Pnee % eru¥faqlg/fefﬁ¢aﬁ%ﬁ{s Ry teh%\%{n‘?\&%Lgﬁonoé EJ[%S%I ﬁzé(%mple absorption
throughl emmehee@t endothaliat issues ad by @ene dherdey ertin/a CINA s1olatale encoding

the acﬂllg ?%t?n% gc?rﬁlnls?ecrgg d{hgg)a dgnt ({3% k/ \ﬂatcltoqy WhAcht cac{u%(% ﬁ'l% active agent

to be éﬂbFes]sedendsecretw in ¥&yobl ood- br ai n bar rier. Such vect ors

gwa&o?t Og‘eig‘o & ﬁrrofeeﬁ%(( éc%ré Eggr ! {h%r\ﬁ Ye r’uroh "Lah %%eapc}rﬁ) hisRred together with

rans hanreme.
other pecafipmestd exibbidiogmatly octivee agarwtensudn ag hghagmpeasgisalyn acceptable

surfacYa%‘t"g %%mg%thT arﬁgr@ & %E%ra%% veRiidsnt ranuscul ar

a Vector tor induci ng and/ or
eﬁhrawaremtgrai feeg. enmia)@enum$upctdanm1usomtrarhu8[wér1adrﬁmlstnatien the active

: I I : '
o] g S Pl S51a K L3R, 3By, e oweer
associtien alitbca plwmnmta:’aﬂgdameotabté paretierdl lvehiclevierg. ivater, §':hiﬂﬂe dextrose
solutio?ﬁﬁcegr]%é ag@me ggé;ﬁl rﬁglata{lrgqu)gag gy (%@FHF%E&?:LLHP%WQ stablllty (e.g.
preseyetinesrandduffans). bTe1e|cfo|mmmatemss steruhazehényae_rmnorﬂpuseeiﬂadml@es

Tlﬂﬁe b‘?@a"Uaﬁ‘ébcfl o%etﬂgeg&%en@étgﬁggﬂ gr%éor%i Qttro %C%Qeﬁt%%ocan also be

t he” approp rla e | ocus o honol ogous
amelioretedriyi usatg amjugalios p&Bedyres allion ihd:naksi;m@etﬂah‘ lifee gluthatroslgcule in the

h [ Eeh Qs , .

s 4756 g, WS o BB Ao IBEEL, fesegoee m e
PCT Raderdl|Applicatibe WY@ 8218085 " endogenous gene acti vation”

( CL|

| E@ég%] er%ﬂaqlglbél heZ‘fregﬁ\éel arbg@rq% gf ?\1 éc%gée{@[ﬁ%&légi%&e -ﬁrqﬁnctlon of many
variabless ingkidimggbe détpecet| drgteimp dhief #fénityt of the podeio ear§Diesiuaincytidtexic activity

n t d e t . t / or .

exhlbl{ga l{)p ?rfe gﬁtggc?rtlstgoﬁﬁg '108?ﬁngg%%’{dﬁﬂrsg%gcz”aéég%ﬁiﬁ@ clzoﬁggllro]ﬁioér;[he patient
(mclucﬂmg thealesiraility ebmbintanicg bInotHaic leasl diesdogpmnes BO&H1 gctivity).

an he'raep%u 8a||9 Qfggtﬁ/% a%nt" is such that when administered, the SDF-1 exerts a
beneficial effect on the neurological disease. The dosage administered, as single or multiple
doses, to an individual will vary depending upon a variety of factors, including SDF-1

pharmacokinetic properties, the route of administration, patient conditions and characteristics
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1 for manufacture of a nedi canent for the treatnent
and/ or prevention of neurol ogical diseases. Thus, a

wa@ 2do/0511e3 apeut i ¢ approach be used i n or depCt/BP2006/067949
deliver the drug to the appropriate parts of the

(sex, %cﬁ ﬁgg(\)/vdg)/qht %’ealt n%zegv )ﬂ% Sygar hrr?%lcg ?@‘Feﬁzé F% m%n frequency of

treatrrpnemme@lffeetrdﬂaﬁmed treatment of neurol ogi cal di seases,

280 ToLa TS 258 DL IB0 RGeS LBl et of apgy 0001 o 1

mg/kgaoftblody aeet, iomabblyt 03®f &ct0 me/kgni botly ekighhon aticert ©e8,0h 6, 5, 4, 3, 2 or

r. 0s /or cI terln ptionally

1 mg/lqu?f/thgy We'%‘?ﬁgr[%}b tPI I yg/légr? fi?/ve 951 unt of an

|mtmnmmtqop1feadmm]stra1rhre aridhniis | prefenfed” pheordingetd itbal Inyention, is
admlnc?‘frcggnnobl & Pgl?t]anea%f,\/lr%theeq ﬁﬁ%@ﬁegéd%%r{trﬁ%n |SV\'Purﬁ‘|er preferred
accordbn@tod@eWenﬂmﬂm ty of the active ingredient and 5

t

aﬁﬁhﬁu stprgf%dgg %Pﬁg’{e”ps Bﬁ{:#Seaé’é"é”'?%reda‘?ﬁ”hs?u [ ByPTY pfjer day.

eXberpéiy, ddses ap:-ausuallyegabn addivided dpsds @min suﬁalnadteleae form effective

0 eofor e
to obt? tthlgncjye(esi%g gr}ggtflt . \§8§?n ratsg%g u%@ é;d; |F1|r§fjr8t?o Nl §% performed at a
dosagsovhith ierihe sanenesd thanion geaterRhargthie' isitialsw poviass. doBR@dministered to
the incﬂ\?éuale i ngredi ents of the pharmaceutical conposition
ording to the invention can 10 be administered to

aAccanding talthalinvemtian \BiDFR- -¢cyn bé adenrgsterBderomhytaeticadlyy or therapeutically
to ana}ﬂ'&ﬂ ﬁhatﬂ;?qtr'etgg s,nﬂﬁ aH8 usJ BF s?S'SJnW?hy mﬁtﬁa&ﬁgre[h%%pe(,!ﬁc Segimens or
agent$ (Et g. arpeltlplecninl@reglmerrst)rla\aeﬂnewpumﬂjp effective unount,am particular with an
. i : i I
nteref g AU s0ds PR are BT Fou LR Aty 4 BRRRR agerts can
be admmisiehed im ersatriecom dafmnerh@om:pesitlorfsor exanpl e absorption

t h [ ' [, e I S

t E@? E‘%/)elznt‘ia e@gﬁéﬁﬂ f%|3ﬂ-ﬁ%p:[0 J]Frgﬂ{h%ef'oglﬁ%%t!j% éjﬁ%g&roH@XIacg?&%e comprising
adminggegimg fosa adﬁén’uiilssmeedadhetreoftareeﬁmtweramc(tmi of SWiFal,aor of an agonist of

vector) . ..
SDF-1e§cg|$/|gyS Sogggwgllg Iposgge :{%ﬁ\gt afb%a%géeu‘%pﬁg/ %éeptgglﬁ%gfrﬁr

pAateihnd $or tiedtimgda mgurtotogidaé diseasn toraprisisg abministering to a patient in

h t :

need lﬁlg;%o%ﬁ teﬁ{)ﬁge %%bggfgsgﬂeﬁn? Sorso(? H oﬁgl:gfar%mﬁﬁcltéﬁatcﬁ\etg’ ?@d an interferon,
optionatl:;cengeﬂa}hxbrewmswfpﬂnatmaﬁwilcaébyca@eetabka, ceaier,i &r slso within the present
mvent%' | uents and vehicles. 20 For parenteral (e.gqg.

It ravenous, subcutaneous, intranuscul ar)

admnethed rfart treﬂti,ngteheear@ldgiwl diseaseccorfpiisit@adinistering to a patient in
need {therEﬁlaﬁte'fafgcc:}% ain %J% H]IéBE 1, BM3 ?erpg'%o%lst ‘?%F‘ﬂ g&lvﬂ{/ and osteopontin,

yophrli'séd po I'n~ - assocrla a

optionparnogetieart wilal a ;pharmmﬁuamne paeptabier a;brrieehisclalso(wltrgn the present
inventh@t er, saline, dextrose solution) and additives that

Wi ntai n i sotonici ty (e.g. mannitol) or chem cal

sAabethpd yor( geaing qmesr@togaiai dissasn dobpifidieg syminldiering to a patient in
need E%Féﬁﬂlaﬂtéf%g{}\éels élﬁ{; (%Igﬁlg 1bé &P Hﬁ%ghxusfgfgol:el‘:?&fvﬂy%d clusterin,
optuonatl:;ccbogjatmﬂg wahtme)hiarmmauhmilycatrceata@@ lserrieants| alspawidttn bipe present

sl ng conjugation procedures which increase the
alf-life of the nolecule in the human body, for

eRbhgierenddsrdite eteine mtrtmkiﬁmgudnarnal@rmﬂsyEtabyltamBg Ipyblshed or unpublished

P e | i_cat
us. ngfg'%’lﬁ?g@a% r%lha;;“p %el‘rsg fg e aﬁ q?fe?nt [{)H\;t%rﬁg %{5 a%? dtl‘?ﬁ[‘;l \Q@rences are
enhrelamtqomrqjed)byewef(ag)ma\mene.rbmch,dfr@rmk data toblesydigyres3md text presented in

vari ables, including the type of protein, the affinity
of the protein, any residual cytotoxic activity

invent
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exhi bited by the antagonists, the route of
admnistration, the clinical_condition of the patient

wd bchsidsng the desirability ¥ naintaining a POTEPDRG/@s7949
| evel of endogenous SDF-1 activity). A

the mtgcgi neef%rles &5 '@@8 @%all;? é&%%&tlrg)eggﬁtte tfth rf}éée%l g:egfcqgci W\é\@ﬁ%e references

cited hehein arelaisdl emyr&hajhcaztpsrewe)y ré’fheendms age adm ni stered, as
sihgl e or 35 _doses, to an, in
P enaicyt ninod sEPR R bt ot Hibs, gy methoss o
convefgidRallmpthadsracok ameway apradmession disat ani aspmtl,tctesaiptlon or embodiment of

ni strati tient condit, cteristics
the prédTL Bl e BRiosBa e p SR HRS BaE P BRPEEC L LS
\/\Ehcgfmregohfgajetsmptlsn Df—:fthe speidlfﬁrﬁmhmfdlrﬁgmqawmm Jfulyoensal thegeneral nature
of thegrrlvee% |on ﬂ1t i‘sothferrse e gapg{}/ér{ge&no%ﬂﬁr_gat ng WI r|]ndthtehq<|lfe ffﬁ%Cta[;t (including the
contenis e’dthlerreﬁerermammt&d bérelabcreladllg rmﬁﬂfytaod/br ad@ttlfg \m‘rlobs)dypllcatlon such

spemﬂgbl(r)rg)h‘dléne%gs %R&g uggﬁ)e i)‘épeg;m E{r% %t%&utsfge%ém ffr%gbt general concept

of the\peesght ingentiab.olheréfork, sudh adapttignoand oddificatioghiare | 'ﬁhaelded to be within
|on i f.erred accordin
ne b HOGF BRI BBl BB 80 Bencing an
gwdarroelnr@sentedthemmlsitls Ittabe addarstosd Hest therpﬁraseblogy beterminology herein is for
ferr [ r
the pLg[EO% eé;frc%gcr D nér? %F ﬁ)?oft I%B@grl gﬂj\éﬁ% r’#ﬁelé i r@}neoggg%?lphras?ology of the
preserg\spegificatibreis tal by |nter0re1ﬁuiebydbe blyllawmnaﬂ mrmsuae Ite;acglngseand guidance
. LU0 i
reseyfl B LAQRGRo Bl P BLBIOE BT BRah Tl o
subsequent adm ni st rat| ons can be perf or ned at a
gﬁﬁﬁ \@4;\'/ e@c#‘it?eot !ﬂ%.ﬁ%’ﬁ‘“‘r 8n |?§Vﬁl 63%%roFea%Af?n§ér§{?BQ%y reference to
I'al~"0Or pr evi ous dose adm ni'stere 0 €
the foilmmng!&*aaiplesAtheblaoH popvidedt hye wiag vaf nitlistrafiors2Rd 1are arot betended to be
Iimitin?gmh@'p?‘és rnegvgrqt%ﬂhyl actically or therapeutically 15
o' an nndi vi'dua prior to, sinultaneously or
sequentially with other therapeutic regi nens or
EXAMMLEY S (e.g. multiple drug reginens), in a
peutically effective anpbunt, in particular with
an interferon. Active agents that are adm nistered
simul taneously with other therapeutic agents can be
adoman s¢@madnam chéreokinee SDF-1di ariceBBRAt1 ocemposweteopreduced in house.

The cgiiie Baeosre e LGS o B ahFrici s S8 i v lor Sfaty: Pafant were
clonecam;baNu@nBamnn sieest pETe0B ol e@br £id B@idsded A\l cells.

DF-1, or of an agonist of SDF-1 activity, opti onaIIy
ether with a I‘phar maceutical ly acceptable carrier.
EXAMPé-%wbos%ﬂ ASSRI T gaHan et ke coreasEitusmgraatsdyith LPS
admnistering to a patient in need thereof an
Introd&dtibfCt i ve amount of SDF-1, or of an agonist of SDF-1
activity, and an interferon, optionally together with
aApHTtalng&nBsmereaIalnym&mmekmg&bllﬁprﬁﬂ&edgeeirsltei thedlND cam tlibplay significant
infl mt he rresent 25?]. i nven | @ L‘(Eﬂ? (o] 4 trre% } ngdia Microgli
aMPRRE G PEES dhisb i 88}4& Hé‘ LTRSS L PRYPlrg cppdigeases. Microglia
appeapadi berpbrtlcnlamiaqﬂbrl'ahtefbedfe aftiatrid end swstaiaing witCNS inBafRniktion. These
an agq and Qsteap
cells ist A PAERYbHE IR mon Gl but AR 38R Rhe e, ropertes
(includisg attee, phago@ltess, wiptdyuratibhef pratsienhecdssagrfor amtigen presentation and
production of proinflammatory cytokines) after stimulation by infections or T cells.
This inflammatory environment in vitro and in vivo can be mimicked by

lipopolysaccharide (LPS), a component of the outer membranes of gram negative bacteria. LPS
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30 A nethod for treating a neurol ogi cal di sease
conprising admnistering to a patient in need thereof

wamoeh$esi i ve amount of SDF- 131 or of an agoni seCDEP2006/067949
SDF-1 activity, and clusterin, optionall y toget her

is thexa%sg C rt%h%rlg%gggémgl%l legn%:égrﬁagg%ltfonc%r{el} eaﬁigeg L. ?bﬁjgt inflammatory

respoinser ey phagormyilmdellsg\nqn the Tall remeptiod. P Sohasabedr aidded), used in the field to

actlvape B]llCr%Cﬂed ?f{ur%'lg 0o- 0(5 f'[lJXgéi Cg Usl']e%rlg(.?%ievgat %fellthg IFC?%% gytoklne release

WIthOLL‘bl]I’ﬂRJCIng&feé rdeathehl,gharr @osestan nr&iu;ce iofigadgndrazly ecbrineu ronal degeneration

in vitrcgﬁ_fc?%b fSpr éggp? %écprcét% gg%@ abggggglbéf)&ma?cﬁ’etfai.%o%? Sadir et al.,

2001)PCT/ EP2006/ 067949 the cited references. Additionally,
the entire contents of the references cited within the
references cited herein are also entirely
MaterialRCaHadnaémbesl by reference. Reference to known net hod
steps, conventional nethods steps, known nethods or
cBrivany imixed comtichbelgdtures pogpasatjomay an admni ssi on t hat
a f . .
?ég@ng%ﬁw@nffﬁllg mdsgdésc Jrgé) g%é@lﬂ%? ﬂburbegzb Qteal 1%93;) I,%Jsmg brain
tissuetfrmn reaibeyasnisolated. fronh MR eipei atgl wéwrwqﬁ-pqturmf%rhbral hemispheres
If ] I I I- a r
were %%?8&&1 Cfrcg'ﬁmeﬁ%rpﬁ\r};é% W d|stsﬁa?tfeb' é@nhlgégt?onggﬁg tma single cell
suspeksionivad geedad at|5rx1®‘mellsm 50 ulcrﬁyetllhetmrme@uquemwehgmtolﬁoCoa@ poly-
L-Iyswféogfa?&} - FII&)‘E% ?5%??@%6}{ bﬁanQ )e'TH%m eﬁr?ﬂoh%nedlum consisted
nmodi Ty and/or adapt Tor various app
of Bottgpeteir-Batoendstiuin iBoitenstai ambatouhdte Sedipet aln00 4L sopplemented with
1% FWSt hP’}"t pgﬁaﬂﬁgirg&owgmg Sto%er(@ér@ eﬁgré%%ptec%%bﬂfan rb(:f‘atelet derived
sent" 1 nventl on ore, ‘Suc aptations
growtmfmtq‘rlﬁé‘e(tPiDﬁ%AAr B&Driystedies] at 60 bg/mli.t hi n the meani ng
of a range of equival ents of the disclosed
enbodi nents, based on the teaching and guidance
pTeeagmentofRimary. mixed; corticallmsilturerewith 4. H$: tAsaay sefeup
o | . . 5
oFSAEReP B oD EybhE, e et bt fied ool o aR A ulated with
LPS, QUdiumsnmﬂrggyovm atghr@sed| 106y COok farter 14pttaysemt! were then stimulated for 48
' ' i reted b skill ed
hoursz\}r&ﬁi%s%%&?ﬁrg ﬁﬁéhﬁtr%@n%’ﬁg%%@l%&g%% gﬁﬁbance
pAﬁsre4& b@hrh@f eP8 sh'rrrmlahorrb&i@mt mfmmpwrtatarﬁshwelmmmueetdg@ndﬁrozen at —
80 °c 3ne- 8 Con{ aIQ’su gfl [l in the art. Having now descri bed
PRE PRERTT 3R YY1 1 be nore readi |l y understood by

ref ey ke fetast HENFal boilRg), exalypée siat OBA ratwsepinfarnehation kit (BD

) e PRGN " venti on. 20 EXAVPLES  rhuman

r ECQTIIF N&iking fieirdaesh EBAt aphh Hfdke had asdridal hery elow.
produced in house. The codi hg sequences

for cabiab{ily WSW?'W ROMTS peraysBrmens, pﬂ%%“ljoqﬂg@@oactlve Cell
25 ghemretibmtaasi eldt Bagdslires i hitochbndiET 28Rty WREIPI thaf8rmation of an
expressed in E. . Coli cells. EXAMPLE 1: SDF-1 and SDF-1

var izelubledpimazey saf theldas heen sawndacerpiais t‘? pellAeasitibi t h

LPS Introduction 30 Al though considered an

| sppoel pois@al |y priviledged site, the CNS can di spl ay
significant inflammtory r onses, which may

r Biséndwich Ehpbéer cpniificgiion @@ﬁsﬁﬂﬂd%@%\e@lxemcmt@gl L&tures was set
up in %ﬁ%@aﬁortc%aﬁ %ﬁ)@d Pfl%&rrx? d&?l'é{g\'ﬂ % élB? 1 (Q'%bq{&ﬂgystems Inc,

sust al ni
Minneapolis, USA) was used 100 pl/well of biotinylated poncIonaI anti-mouse 1gG (1:400 R&D

Systems Inc, Minneapolis, USA) was used as secondary antibody and 100 pl/well of extravidin-
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cells exist in a quiescent formin the normal CNS, but
acqui re macrophage-|i ke properties (including active

w@bmgosysosi s, upregul ati on o2 protei ns necessBCYEPING/067949
antigen presentation and 35 producti on of

conjugfat od Hers%r%?%h?p{e}fox% s%l% %ﬁlﬁ% r% rSt l?%l lf’?}bI E@A? omblnant mouse

SDF-1 (2000t too 1@nmg/mh R&D/Systamsblecm\/mrtelapdhisSA) was used to perform the

standes{‘ig prpgjfv%ln&?glgngrﬁgﬁqerh géﬁﬁ?'@”@ﬁﬁggﬁﬁc{{] erl tre_al%%n{/wckoa tm(:fxture of stabilized
hydroé’&ﬂﬁérﬁﬁdg @hd 3trdnetthbetXitind (R Systenishiac @diheapolis, USA) was used.

Optcd] E5TF s DTS I B yoroP BEBALE (D3P phlegBy ke df it 450 rm.

via the Toll receptor4. LPS has been w deI y used in

t el d activate_mcroglia in pure, ].Xe

caPFiocatc bR Fotaratt SropB ST rHIaE® cHPIRSEIRD Indrhs Simalated
culturést hout IndUCI ng cell death, higher doses can induce

ol i godendrocyte or neuronal degeneration in vit
( Eehigaling thetetigrts of Thtn1o gpdiSD eﬂ“é(ﬁ”a”t;ﬁ@%i?f'”&ﬁd” |SrEQ ID NO: 4) on

LPS sWnYJ%téd-@mf‘Lﬁésdtceﬁ’é w@}e allodeSto g$§\g'f5r filo Rbeks. A@gg#)M cells were pre-
Mat erials and nethods Primary m xed corti cal tures

incubgie pdihaincerpsing  enaealatirysof0-¢thi riat yanse1Psngi@s) of the corresponding
rf.Qr b e 198:2) iR

poe P 252 ARRR 300 REORAK oy B oo 3D 81195 wes won

supplelﬁerded/m thesels ef themonGentrltiom of ﬁengimlph’@r&fsul ofenaglium to obtain a final

di ted fromepbryo brains. diss ated v Ly
volumgy ¢ 386 iSRRI 4P GRLEY BubRFBREICHER FBebldhZa) 16 and e
levels &f TRF1E4n6 &ll- BS(thlerméar D}Ptom{@ tdeddse® by et ated ﬁﬁdrowzi) lwere measured

ont o_Bi oCoat - L-lysine coated 96-wel |

via spegBBBEHIGAS BES ﬁecbfrem@.%%ﬁysteﬁrﬁ@vﬁ%t MPaee JNFn‘éEHﬁ'ﬁ DY410, mouse
IL-6 EE@)@@%@J} 15 of Bottenstein-Sato nmedi um (Bottenstein
and Sato, 1979; Sadir et al., 2001), supplenmented with
19wecantralympleailes.| Jaxamethaspne ape impuse| lLtowhichdiaymeipen shown to
inhiblt%g@kfnecf'éﬂﬁgé@ﬁ% aklivH&d t‘ﬁc‘r&’gﬁlé' W& usggowt h factor AA
(PDGF- AA, R&D Systems) at 10 ng/nl. Treatnent of
Primary m xed cortical cul t ures with LPS: Assay set-up
2Bafandiy¥ts set up of cytokines rel ease from primary
m_xed cortical cultures stinmulated with LPS, cultur
fbah RIS P Bieclaln wasgmerped gping &”eﬂ?yd%\'i@vﬁ‘né)“ﬂ}é‘?tbs test was
used fuRR&Y, 8hd Bbtaaled cobMbarkd toh%”uﬁtr%tbb cbnwrﬁaeweve of S|gn|f|cance was set
concentrations of LPS (0 . 5, 5n/n1iﬁ After
ata: ;8 Uk & ¥t LipS &P1 rfuPlat |poﬁ 0. d@@"t IC’o<f Oéupﬁ}enr&fs%\' weigepxpressed as
mean Q‘?Jtér%‘ék?é'rrw tﬁérﬂé@r’i‘%saé nr).80 C prior to content
anal ysi s of - cytokine release (TNF-a and IL-6),
Resulsnal ysed Vi a CBA nouse inflammation kit (BD
Bi osci ences 552364) SDF-1 - SDF-1 a using the sandw ch
EﬁPSﬂY%%tt”FUp in house and described here bel ow. - cell
V*I'ﬂb'ol i €8 s@ér%ﬁér?ﬁ/g? %‘u@&d §ynLiy§%t 2SS 4 ﬁéﬂ?‘%ﬁ@ b&ifokes where not

. Radi oacti ve Ce Proliferation Assa
toxic Iﬁébe Geawlexi quitbiesn tir peditierc thevvaripus wpmﬁjwatlw ololkRt@.0R5, 1, 2.5, 5

vomif 8ok BB SO 38 ihe SPov

sandvu ch ELI SA for quantification of SDF-1la | evel s in
"SBEY L SBRL Sl €S vas set
The results showed, that IL-10 at 10ng/ml and Dexamethasone (25pM) down regulated
TNF-o and IL-6 as compared to untreated cells. Both SDF-1o. and SDF-1a variant significantly

decreased the levels of TNF-o. and IL-6 secretion in the mixed cortical cultures after stimulation
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up in house. For coating 100 pl/well of nonocl onal
anti-nouse SDF-1 (1:500 R&D Systens Inc, 35

woromespes | s, USA) was used, 0 I/well of bioe¢mgPALEE7949
pol ycl onal anti-nouse IgG (1: 400 R&D Systens |nc,

with L%nneciao?n%gﬁd tOLE‘%Q%?Mng. QWﬁaégf?B%égt?agtgnbo?qﬁ n%ﬂ% (Fig .1A and

1B). PCT/ EP2006/ 067949 conjugat ed horseradi sh peroxi dase

(1:5000 Sigma, St. Louis, MO, USA). Reconbi nant nouse

SDF-1 (2000 to 10 ng/mM R&D Systens Inc, M nneapolis,
Concliséys was used to performthe standard curve. For
~  visualization, 100 pl/well of substrate reagent pack a

nT ¢ umieedd torital haultures dconkijtdieog exompéaxosyistien dimad includes several neuro-

| | di D

epitheji A§e§l\'}\'§é@% Srﬁ%: E%folc&%% gg%r arTBn\A%JEo%ﬁe ga/rllscﬂ:ae%%%hbrsobytes The non
GAG bindngoplutdng of ezioier of ISatFs1-sdt mnMJdietdr&i@eu BYG- O(aind45_O6 in a similar

nm -1 nd SDF-1_a vari ant effegt
manngi s SRGT g AR MBS AR oo iseat BCe oD B biidlgdiinds receptor
CXCRe,ffects of SDF-la and SDF-1la variant (as defi ned |n

QID NO 4) on. 10 LPS stimulated cultures,

\/\EP%"’@'W&M Cty@k@'&eé\ﬁe?'&r""'tf‘\ﬁpﬁﬁé%l?@d SAF- &i‘éy’aﬂ%‘td%l'-@ treated mixed
cortlca\’l"%ﬁﬁurﬁé Pnightsl8ad @fla Wirb& Adheh FASIDFI1 SANFRIBRIIALE RSndirect effect on

(0 1, Oland 10 ng/ M) of the correspondi ng
CXC%rrggegthseﬁpfﬁsgmg@srro ehdIYfASor t hree hours at 37C

and 10% CO2. LPS was then supplenented to the cells

at the concentration of 5 ng/m _into 25 | of nediumt
Accorgipg 4 rtsClinjcak pourgd)| Miecans bq_@@srsma% dntp rReveat éateﬂ@)rr'eSAfS;trat'fymg MS

patlentLO\HﬁH; dlffgkg?ﬁ?ﬁ@érﬁé"bﬁ d‘é@é& %lb‘tﬁcpﬁﬁerﬁ’é Wﬂﬁbn@@a%‘l@léd@@s followed by
|l evel s of TNF-a and IL-6 (the or. cytokines

full rep@veéwédhﬁy dﬁ?@ﬁ@/ﬁr%ﬁoﬁﬁ'é?@élﬁoaﬁ'a\(ﬁe enig M@r Bglapging-Remitting MS

(RRMSPEhE frhéstHdneien Rotht BRARS i§ rapRER&D in Y endy 6PePRRS patients and is
nouse TNF-a ELI SA DY410, npuse |1L-6 ELISA DY406) Two

charaggiizadoby reAusient exlapsgexialirashbyecoysty Rbargs With tepidual deficits. The

attack‘ﬁ@r@ﬁlké’l?\(@ bg%ﬂs&h@y‘”ﬁhé Raffic MR inRjdiin $¥daké mecdigli®@SBe CNS, causing
fromactivated mcroglia, were used. 20 Data Anal

acute gflgpnatigRaPyay tinethe ﬁéteata@fd’eg\%%gpmd’pﬁgge%@qqe@rea)éed and baseline
neurol%ﬁ%al‘"@)ialﬂmrea@é@n@ttﬁnaﬁel? edpri@date !}5@@ of 18f RIS p@ﬂé’nts no longer

data were conpared to the "untreate | s". The |evel
have gftagsgpijtf qi@/gllgpe aRIeIestive Jreuge-dpgenepatiyg 1secgnegry xdisorgercrelated to

chrom@ &Ns nﬁla@f’fmatlonp kifowh @8:Sedondary FQoéressnTJ‘ﬁ/lg Wéﬁ(d&ﬁ‘ﬁ/reux et al.,

ﬁ essed as 25 nmean standard error of mean
2000)( dhe. Wb“t'omégdh*ﬁsse&%%%fys‘é@grﬁﬁs'wq\lﬁrﬁ‘ of Lhe6d§§€$‘%i~°1 gesociated with

&gmﬂ&@fﬁly'f@\%‘l‘:%{lvBMeQE@ 8hd 3 RedébeSinNGAIR pASEEHRRTEN vEIOERS While earlier

where not toxic in the conplex cultures. I'n addition
RRMJ esopgifiv® ifsiMBynasHPRIass o ho fesppesiyenesy t%'m@“”%h@a% decreases in

SPMS3ghdBfa e)veﬁ“d‘?’saﬁ@éar' ﬁflétb'Q&‘Fr% %Q%&ﬁ@olW%o@@%el%ﬂ/pbﬂl‘éﬁz@d that RRMS
resulfs not s DF-1 a and SDF-1 a vari ant

and Sé’y@(ﬂrpsa GORENREEN rqtp@tthqlrLt\A{podlganQQ,ﬁlg)qu ags mfIammatoJ)-/heevents early on
lead t@@%@é@éﬁﬁ@ﬁ@u&t%% r@%\’%e@@%ﬁﬁl@&oc@é“z a and IL-6 as

onpared to untreated cells. Both SDF-1a and SDF-1la
The ng]laryal:r’ﬁoggqumaffcprghgftM§ (PPMS) is characterized from the onset by the absence of

acute attacks and instead involves a gradual clinical decline. Clinically, this form of the disease
is associated with a lack of response to any form of immunotherapy. Little is known about the
pathobiology of Primary Progressive Multiple Sclerosis however, postmortem studies suggest
that neuro-degeneration is predominant over inflammation in these patients. Interestingly grey
matter damage predicts the evolution of primary progressive MS by being the strongest

paraclinical predictor of subsequent worsening of disabilty (Rovaris 2006). Microglia activation
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35 decreased the levels of TNF-a and | L-6 secretion in
the m xed cortical cultures after stinulation W

WRODTHO58785 33 PCT/ EP2006/ 067949 with LPS as POIRPI0861067949
to untreat ed cells and with a best concentration of 10

in greg%? el g Igt ﬁ;q]h'?hb%rt]ed to ﬁg(f‘e)l?rafégndulﬁgna Iloesi’ anfl?%m ?ﬁ%[%y development.

or ures co a co
Therefom:lSlﬂlé—Satpeaearai Sizfl ovarigpist Inm}dyl alhaeel Iatgqbasﬂlal in treating primary
oL 8T 250 RS SR 2 R 50y e rerona sl

SomeSiDRhé @,atftébﬁyélelagmairmamanlsdfscleadiagedo TiEronakalods Iniglt benogerlaping in
rimaSiam Isar ndBn Oas SDF-1a indicating that GAG nutation
P goég oL &t Y SBE- 1a binding to its receptor CXCR4.

10 The inhibitlon of cytokines seen with SDF-1a and

SDE-1a variant in LPS treated m xed cortical cultures
EXAMRLE2: $DFdlfe vapiant gffeekpndevkesyies repmuitmesyt ifj an digy|vive model of
PeritdeaP&eli redidifhéntef fect on  CXCR4 receptor expressing

astrocytes or neurons. According to its clinica

C Ok &mjorl\:‘BleCach@ﬁldkir@SSk fid ednt'rcnthrmg&mweroalspe(aﬁcegmkd)@&e fpopulations

stratifyin 15 tients wt ent patterns,k of . .
doringg R TRto ey S o TR Py CpiorRs, Sl néir biologica
effects oy loinwirdy toysevied| thanseembedine Gf protetri-toubila aspeptarse They can also bind

both <R BRI E R gl B B el g GAS Pl Sk Whieighance local

concentr%n%o@f:hérﬁolpﬂés erttnSotmgdhelSollgbhm‘rlaaﬁcer artefdcibiyating their presentation

to therrggt%gérgr td{g?sl r%E%rﬁE/ fol | eﬂ?nggré ﬁ%cﬁ{?ﬁf@?eﬁ"at%ﬂ with GAGs is
reqwrecafmmbntghetﬁmeadtlcafrfctmn ofviveyel i n- react ive T cells into

the CNS, causing 20 acute inflammation. Over tinme, the

extent of recovery fromrel apses is decreased and
Materi2f&f] mBfioggeur ol ogi cal disability increases.

Utinately, approximately 40 % of RRMS patients no

| SHQG\IVeeH‘IaMe fah:hladi@b/ﬁumlcﬂewahmer érmaegnmsnmected intra perltoneally

i) G 50 47 ST b2t 18R OkibriRoRRe QueoMUBSr-1or SDF-10 varant

accordi@® @y 8EQI IDNDA diiGRE) 20CenNagr @.8%eLPSree). A2 AQRst mJB@ﬁon of WT or
evolution to this secondar pr o% essive formof th
mutana.SsDeEa%% nige yurp SPaticg v9yt9 gfitien ctﬁﬁtﬂe{/'tor”éé\le?av'ty was washed

with 3aS%t5rMﬁcé R8|OPBSaAH &edﬁ)@élﬂéxﬁa%d Wadhoblad F8f HARMMMBUBRImice. Total cells
ile earlier RRVMB i's sensitive to

Co”ecﬁeﬁff{.ﬁ’i%%lﬂfﬁ?‘ég‘éh%‘?f“oqylt%“?t§§%¥§?wn@§§“@rb/)| nmunot her apy
decreases in SPVMS and may even di sappear in |ate
Resul{sorms Therefore, it could be hypothesized that RRMS
d SPM5 are a continuumrather than two di seases,

WBBKe A friidcted THila2BRTRS RNy QUQDES IRRbENeLTBDE Qé‘i/dr@ntt Bi% not recruit
secondary induction of a neurodegenerative process.

leukocytrs., PRoWRE yhabithryinedyd GG binging facy (iPRsEPy the mutation in the SDF-1a
; - ized fromthe onset by the absence of acute
W“mngF%EQ%%%gnd i nstead i nvolves a gradual clinica
decline. Cinically, this formof the disease is
associated wwth a [ ack of response to any form of
ot herapy. Little is known about the pat hobi ol ogy
OfI'h%> é'D'ifB{&’ var a%%@ﬁé'b\(r% %ﬁéfb{ﬂh/% rﬁ&tlaﬁtr c?fsé - ﬁ&\@é’serﬁot show leukocyte
pos nDrten1s udi es sugg neur o- degeneration Is
recruitpredtiectivitgit viever i nfl ammation in these patients.
Interestingly grey 35 matter damage predicts the
evol ution of primary progressive M5 by being the
strongest paraclinical predictor of subsequent
wor seni ng of disabilty (Rovaris 2006). Mcroglia
activation

Concl
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m ght contribute to accel erated neuronal |oss and
wde@ins@ass ophy devel opnent. SPheref ore SDF- | al BETEERIN06/067949

SDF-1 variants may have a potential in treating

exanb 7t PR es o Rl S hOFLISPBIE survi v

Introdeglios of t he pat hophyS| ol ogl cal mechani sns | eading to

S SRRttt fispBBl &R Prssudd bR e Blfictea witn e

induceahby W@qyéipﬁSe Isechrld)htcnrﬁmisel mharexpemmenta)l amoieimwile encephalomyelitis
Per i t oneal ceI | rec:ﬁt‘l9 jor .r

EAE)C'H%%R‘T’ Adounnge ?rgo% qﬁtlagé?(?(geﬁ agg |§6g(ﬁs%bgshed animal model of
multiplecsthanesis MPp UL @Be@n&thoﬂﬁodmenm@ctmﬁ blaEmm iromyuse is adapted from the

protocp AR DT L Pl B BB ichg T seven

transnmenbrane G protein- coupl ed receptors. They can
al so bind both sol uble gl ycosam nogycans (GAGs) as
Materigband Iethodgss on cel | surfaces which enhance | ocal
snﬁ‘e NLE 2 slcgrrgsl of chenoki nes, pronoting their
oPPEEER TN Nnd facilitati ng their presentation
t Spihlalewrds: eyere dissetted Hasn mécenffligled edth ElBuingtels efer the disease
eraction with GAGs is 15 re
onset | & Brefaiep of lAlmat Aty & PlreL ok MiEE Urerie M oS and spinal
cords metd didsedbedl Quivirete krimé detef@mbeffﬁe(Bb/nfM Tiris.epH 8&]1\16@ImM NaCI 0.02%

NaM,%ﬁ%%ed%V@ ﬁ(olal%l@goﬁg %Sf/% g%(ilﬁ)rﬁ: eégygﬁB(g eﬁgo&i& rﬁ)r%.a protease inhibitor

cocktagqlﬁobﬂﬁll\ﬂoi‘@‘aalai?!dfemﬁls 1836 40; or tiifbl”eg peo 1616 BuFFeNO1d0 ul of buffer
iluted in 200 Na 0.9% LPS fr . At 4 post
was used pek ingrisgye aB‘FdrrﬁP% S@Eﬂe? é@’er%P*@é‘g%ErFéaé'ﬁﬁﬁpPP%%t“bes at -
20°C por @ Brepapiiyi viatHobibgehizatidednd subeaduetddndlysivas washed
with 3 x 5m ice cold PBS and the total |avage was
pool ed for individual mce. Total cells collected
WAh&IySRUSHSDF-hy coatsi oy spirkl e6rd Neubauer, CGermany). 25
Results SDF-la injected Intra perltoneall recruits
I §9'R8b§ﬂr%§"er%ﬁﬁfrq’%9%%r#q BeroggniFaddn trl‘Fé%Pﬁﬁefge”t buffer using a polytron.

Proteih RWRGN %ﬁﬁ’lple§b\@i“é a@arttllﬂé‘@ vialBC A ProtéiM @ offat Ns:flé?y (P@rce Biotechnology,
mutation in the S

Rockfgrgrl-Lgm(}/q é@)p?r{j)r tQ)SD%@a@gﬁ@na§p%IM§s T’i§l§‘9§bﬁ ElLI§A described in the

materdPEl ARbthoE$\ceAloR & Blaflgkacddovs. nut ant of SDF-1) does
not show | eukocyte recruitnment activity in vivo. WO

2007/ 051785 35 PCT/ EP2006/ 067949 EXAMPLE 3: SDF-1a
Resultguanti fication in EAE spinal cord (chronic)

Introduction SDF-1 u. ssion was quantified in

spignadl shewsan dpregeiatiery of ﬁg)ﬁﬂﬁ d@ sping| perddipsup oh EAREanimals in the
chronic PHESESF BAE MOG peptide at chronic phase. The

experi nmental autoi nmmune encephal onyelitis 5 (EAE)

nodel is a nmurine chronic denyelinating nodel and is
Conclagiorest abl i shed ani mal nodel of nultiple sclerosis

(M5). The used nethod for the induction of EAE in

mbie ¢Pirsgidatigi edSPFdie toretein in EAE spinal cord extracts from chronic MOG

EAE phases, suggests a role for SDF-1a in neuro-inflammation other than inflammatory cell

recruitment.
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protocol published by Sahrbacher et al. (Sahrbacher et
al ., 1998). Material and Methods 10 Spinal cord
wa2wphsngs Spi nal cords were difsected from mi CBCT/EP2006/067949
afflicted with EAE 4 weeks after the di sease onset
ence aj ralysis as cl |
exampLE 4 ORGR et 8 3R Ydey B BRruhALES] T Sais HeR crush

Introdygtiogect ed out into triple detergent buffer (50 rrt\/l

hﬁ;!ﬁ? 85{% %de tlya%&agggla it toy g}séiy,%tﬁ SiERed Segg%e{?g?rherh% ree{nyé)lmatlon in

mice Pestbeasth BDRiWI bodiffehert ARkeai A doStiob efivbl eC8D& 10 on neuronal and
FI ocheni cal s, rO\Séllt836170, i t abl et EE 10 m buffer 10
axonaf (§ensgyy £ d 8 JEEPS Slﬁﬂv?ll 28deregBreiliey. o ¥ ayelination or

macropRag RfaimRiaBios,! &g kadno Peastation @pﬁﬁ:&dﬁﬂfﬁctbthﬁe Adgeneration can be

20 rror to ration_via ho i zation a
meas e <Bhudie GrP yESaRan A Fereo o AN SR ER(Cagrbe evaluated by
electrénwyﬁualogtb@rr@cé’raun@pl nal cord were defrosted and

honogeni zed in triple detergent buffer using a

polytron. Protein levels in sanples were quantified
MaterdistarB®ehb@t €i n Content Assay (Pierce Biotechnol ogy,

Rockiord IL61105, USA) prior to SDF-l1la content

aAalmalss using the ELI SA described in the mat eri al

TS el S o (R LR G EA0Y e Ero [ it eistdete. France)
were GsieﬂsvleeyaherEAEmaam inml Bgrionpé (re= 6 hroni c phase of EAE.
| usi ons h ~re tLQp. of SDF-1la protein in
EAE ahieXF c%ﬁglegﬁeré%{lgelg]ﬁg% I%%)oni c MOG EAE phases,
suggephérva ciueshs Ot o 8kg/kg); i N neur o-i nfl anmati on ot her

t han i nfl anmmat or ceI I rec_rui tment. WO 2007/051785 36
PCT/(£PDeHe cOGH -1eefd\E9/%69)a: Protective effect of

SDF-dy Rer98 cRRH/SHHAT HY3d {7 néi}klg%:)ed by sciatic nerve crush
t”s

I nt roductl on The presen udy was carried out to
eval(enbervesruss/SEgéancttligkg)and renyelination in mce
tre edvvl at different doses. A positive
ef f 8t n%r%/egbgr?}ﬁ;%go H%ﬂh’g&nal and 5 axonal (sensory
amke aointals wews gruap-toussd Y(&Ianmmb pegess) aindanaintainednin a room with
i nation fQr 0 e inf]anmmtion
controltE |G HEIP G- Tae b AreiT (OThae kageRdTA ! S ulogg and water
availabteaglibédmaklt expdiring:ntsovéreearriesitamt Httac(anrchﬁcswnls orstitntid e guidelines.
functions, which can be eval uated by

ﬁ)é??ﬁgé%?%g‘%ﬁghgﬁ)m recordings. 10 Materials and

rty 8 week-old females C57b1/6 RJ
N ce afiEabnagre ahaasrthemzest@f e in-db3 % tsbﬂuralﬁ-@? @axe)y). Wee eight sciatic

nerve ﬁéég%gr TJré‘jté ﬁﬁ%@%&i%‘ewggﬁq ne %a%ﬂ%éﬁ%é%? : at B mm %}dxm(ﬁ)to the trifurcation

of the sciatic nerve. The nerve was crushed twice for 30s with a haemostatic forceps (width 1.5

mm; Koenig; Strasbourg; France) with a 90-degree rotation between each crush.

Planning of experiments and pharmacological treatment

Electromyographical (EMG) testing was performed once before the surgery day and
each week during 3 weeks following the operation.

The day of nerve crush surgery was considered as dpl 0 (dpl = day post lesion). No test
was performed during the 4 days following the crush.

From the day of nerve injury to the end of the study, SDF-1q, IL-6 or Vehicle were

administered daily by subcutaneous injections (s.c.) route, 5 days per week.
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15 (b) nerve crush/SDF-1a (3 g/kg); (c) nerve
crush/ SDF-1a (10 g/kg); (d)__nerve crush/ SDF-1a (30
wa@tdogps178{ €) nerve crush/ SDF-¥a (100 g/ kg); (PQT/BEBINVE06TI49
crush/1L-6 (30 g /kg). 20 The aninmals were
group- housed (6 animls per cage) and nmaintained in a
roomwith controlled tenperature (21-22C) and a
rEleetmpUyslbgiglsalaedxordmg e (12h/ 12h) with food and
Wg %yg&log:cg‘ eé&g)r%% t\lilv\rﬁnﬁ hperr];o {nD ut l]?sgrﬁls Suromatic  2000M
electr(guyoye:hmeZMG) (Bwiter) Lab Ulllse Feancal |I\ﬂ:ce§1weve aﬁ&s’fﬂm&lzed by inhalation of
o naest nha at i 3% ,
3% |S$fPU6?III u(%g\/\%r)) T =0 rtrré odyﬁ.ﬁ re?{%ter Wag mta ntaln% Uging Mgated operating
table (Mmegvezaslte}meyqfwsrmé)at md thigh | evel and crushed at 5
r I L f.ur cati th t
Thom gé@d;%\%gégg‘d“%h&gé{t%l @w%\gpwgg%easﬁrﬁEQﬁﬁ] eggms‘i‘rg grlemius muscle
after a‘smgie@g (eistitnblatio of tmeysckétienerye dbtarsauplbammdgnalfintansiy)(12.8 mA). The

amplit%%ﬂ gnd %Sg%\(tg (?T%ﬁtol‘ ﬁ)‘nn?}%ﬁ&ﬁﬁaﬁfggﬁg & s*rgggp %Pperated leg.

The nEéaesutasowysgaﬂapmglsidare(i EdGEhet esrhtra@ew@s{umwémdm@b ohd&hicle treated
: efore,.t ur n e Weing,

amma?so{qgg%im hea%%ft?%??%w% c%hve %F!Flem%%}]kbeegve SWWFOGF u%lts while the

distal Saluegey yndmra;stl;caakoctterrmﬂora&edml c6no{u1tpd>n :arnﬂaylepmstuscular transmission

e the 4 days
Veloc'# o gv[&\%]rggeb?h&es 'ﬁ&’gg\t&ﬁgggéég %Fﬂ]gg@%;tlgrgf nerve injury
to the end of the study, SDF-la, IL-6 or Vehicle were
ginééagﬂgd daily by subcutaneous injections (s.c.)
rou d

ays per week. WD 2007/051785 37
PGTbbEPé’r&ﬂ),&ﬁs&ﬁ'll%@ata s erfophgduhmoneahy ABKDATIDhgnett's test was

ot G T GB350 wes s

at a: pUt 0@01 Fr ante) < OM1c e on&rpe< 8rfdedt he i 1z te bgsults haeraexmessed as
c{/ I srofl ur an{3 Z é xter). The nornmal body
e %hs S d usi ng a heated operating
tabI e (M nerve, Esternay, France). Conpound nuscl e
aEtectroppysieldgicdl n@ﬁ\dﬁﬁ)mm nmeasured in the
gastr.o us nusc
st PrLITué he 6fP %e s%"llséf %aéacﬁlé)? V7 Ope%klgéglsgupr Lmaxi mal
i Nb smlfncynt(cihanﬁe mXhe CIWEP amppﬂude ttreughuy therefudyheas observed on the
S
contra eﬁérgpger aL{gﬁéd eag %‘idgfpéleotp asu HI a‘?g gg%eﬁné}eﬁ\g?é %rsgg:rush of the
smatloomervdﬂmcmoatﬂ raadiramatlalde@rlease lushwdamblﬁgde)bf UHARC With a decrease in the

Vehlcle éj gvoup &?ﬁ%&twl i n%#l? p (\i/@?%o\fvo n lﬁ:ﬁmpgred V\}no fhe respective

Baselhbeeved; $vten mizbenay tieathdreitt SPFrief, lae G0 Sigrkat @ru/kggroveL-6 at 30 p/kg,

nduct.i on and neur omu [ vel ocities
they iR 2t B RCTe RS RBUL St e U T B P R mp e i, popgred to the
levels Datdtreztead yesarkd mtsaéffeamhysngsmcént Bhes dﬂteﬁld\IEHﬁpl
perfor med usi ng one-way ANOVA. Dunnett S test was
use urther, and,data were co "vehi cl e"
T Error omeBlte BRSSP s fpl'®

There was no deterioration of CMAP latency on the contralateral (uncrushed) legs of

mean Q‘

vehicle treated animals throughout the study. In contrast, muscles on the crushed side showed
greater CMAP latency than the Baseline. In mice treated with SDF-1¢, the CMAP latency value
was significantly reduced as compared to the one of Vehicle treated mice. At day 7, this effect

could be observed after treatment with 30 ug/kg and 100 pg/kg of SDF-1a but not with 30 pg/kg
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at a: p <0.001; bor **: p<0.01; cor *: p < 0.05;

d: p <0.1. The results were_expressed as nean
wae@ndsuerss error of the nean (@ e.m). 20 PCT/EP2006/067949

Electrophysiological measurenents Anplitude of the

of 1L ARSIt 22 1 S0nifiint Bltec? SoR bl Abiafriet i3 s 100 nokg (ot

not wdH@oﬁiOJQd/k%V&ﬂ SUFS €4, \STF-08 (30)8)/kg§ Wrhb@! pHt@ it Man IL-6 (30ug/kg).

(uncrushed) | egs of vehicle treated ani mals
Conclggbarzel| i ne). In contrast, crush of the 25 sciatic
nerve |nduced a dranatlc decrease in the amplltud of

CVRPNGIVEITTUSNIBRI s Ve draBaldnPes! Of irp Wit g¥ o iy pnd peripheral
neuro@élﬁyltlrrﬁ%%aﬂély GRbr’tha Mén@drdsh m‘ﬁﬁlecﬁ I TIlHE ﬁdwh@ atthg?dlameter are lost,

due tqr/ygg H’lee% |§alénl?3r§tellelgg|ﬁgléqeﬁ1§| sirpngpggea%er |n|tEe i/}ﬁtlg g%%gp% The CMAP

IatenCSI h@WdiQFfW]ﬁ@dlétéIS/eéﬁeﬁbd BGT 8A6Ws (ambMieteabe Satt il Srafysi dud e additional
litude, as ared to th levels in

dege”&Fﬂ“P@agEoSfﬂ?'l:ed'afHﬁT&r &2S ePY eRRCORBYY s IGHIUTEC AMdiajpd 1 8egeneration
(macréifHagas, Cbraraﬂ@dytes@OTHea(ClﬂAP)du@étlohh@m@%B@dl aﬁdCFru%@]ulp@éks at dpl 15.

actl on potential  (Fi There was no teriorat

Denies els'é?lr%fé'{)ﬂ&ﬁ‘ q p@BPﬁqr%JIWQPS'( (fréAG daiergy ) 'é@§° showed a

protedﬂf/e cHE&i iR te hERR @GsAROABI B rhide BHIAP Phrahitfers tiehsurdd In summary,
contrast, nuscles on the crushed side showed greater

SDF-1onpgs a%{s@ﬂﬂye ap e refeserBggBolpeide used initis studgalledd wit h
SDF-1 a, the CVAP | atency value 35 was significantly
reduced as conpared to the one of Vehicle treated

EXAMRLEES: Potéldtive leffdchio$ SEIF-BE varigmtudril nBeropatty incliicadl thyr'sciatic nerve
crusht reatment with 30 g/ kg and 100 pg/ kg of SDF-1 a but

n it b 0

o?ﬁ? L_I%HC ﬁgrv%%rﬁ%kmdépg%slcgéy ﬁgrﬁ%%rp@g% 'a:re%\?—:‘ Wag%gpr%% out to test
SDF-1st i/dirianblasaierﬁedd W SEBD kgt and tHd igegives (Jlblai’ed nniotthe following 2

rou th6g or 10 pg/kg) of SDF-1 a. SDF-1 a (30g/kg) is

group otent than IL-6 (30g/kg). Conclusions The

n@r)ver\mmrsi;h opniaﬂedd\/ﬁehwla/(@ayndﬁ@ﬁ%tB&A)mdel of

rmt e heral 5 neuropat hy.
e TSP e APl & ast of "the T ber s
hav]enmeasmeg reljistericen ahe dobfrhlateralulegt of Vbkicleerdwad cmimals were
$ % §ad|n to the strong decrease in the CVAP
considgil 73 BensTreatenn

| atency is not inmediately

afrhecEpH- mwaﬁmw@seamri s Qa’i(%ﬁhp&i ahd shyledusy BEQ ID NO: 4 was
addltlonagdpwﬁgeneratlon of small _di aneter fibers

expre SRy, 2 HRHa et d4e BRgBIReT aE (TP (MR aguaseded for a

depol&Hzatich S6y4 espolarizafor@daBioHYas bied récorddicr eased at dpl 7
and peaks at dpl 15. 10 SDF-1 a restores function

after peripheral nerve crush (CVAP |l atency). It also

showed a protective effect in the nerve crush node

| h d t ect ffect th h d
—gﬂiﬁn nlce on all parameters neasured. In summary, SDF-1

ef erence nol ecul e used in
| S s?ﬁéspf@édémﬁl\%hgn% Protective effect of
s&npllaldvafihaﬁt)m_ewmienmpbr pstionpdisatd (Big- 8dd):ati ¢ nerve
ééasﬁ%rﬁ?aﬂg W‘Ere%%b ah liife BRIAE gﬁ{gﬂﬁﬂaerw&eberqs&q D'gltébegt b34pl when mice

above was carrie t to test
were tyeateédnith &@9Fdf vati@dt.in SEQ ID NO 4 and the mice were
divided into the follow ng 2

Latency of the compound muscular action potential (Fig 5.B):

In mice treated with SDF-1a variant, the CMAP latency value was significantly reduced
as compared to the one of vehicle treated mice, especially at 7 dpl. A positive effect was still
obtained at 22 dpl.
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groups (n = 6): (a) nerve crush operated/ Vehicle

(Saline/0.02% BSA); 20 (b) nerve crush/ SDF-1a vari ant
wW@2003051p8% kg s.c. The neasur e¥ regi stered on tPEI/EP2006/067949

contraiateral leg of Vehicle treated animals were

nS|der ase e vari ant used
MR S B0 SR B R

ebnprr&csseldeamdt ImntanSBHdhot ivanait, thd eSMARadlurbtdrhivahien@as reduced as

Th P durat, t] nee for
compaigh i HPIepR oY ShISR dealeRapEs &F SR on) vas al so
Conclfi§&y ded. Resul ts El ectrophysi ol ogi cal nmeasurenents
I tude of the conmpound nuscul ar action potenti al

(&DB- 10§3é¥)ant &GhdsASIScbvgnité irestote fu;ngtc‘j @?S&;ﬂ Deﬂimfér:ﬂl\ﬂf&?ve crush (CMAP
tude wa e Str t en m ce wer
latencp | RLAISISSaWat S BroRaNe waErUR e gy FEPIGTOR| & BSR g Al parameters

measurggcul ar action potential (Fig 5.B): In mce treated
with SDF-1 a variant, the CVMAP | atency val ue was
significantly reduced 35 as conpared to the one of

treted ly at 7 dpl..A positive. ..

XAV Pl FiecCRr ARG T b Rppiorlins bty R5a: by Biatic nerve

shag PCT/EP2006/067949 Dur ati on of the conmpound

muscul ar action potential (Fi In mce treated

wil B SSBIC DEre T P%[hf"Od?hée%m‘Fﬂg HUE?&@'T‘B'H 4 abeve was Car”ed out to test
Met- é@ﬁl’lﬁce@sacﬁeﬂné@rmgr I (Né g ane tf mYcPeh\Wgrleedltn'a@é‘tlrﬁg the following 2

mce a 22 dpl Concl usi ons DF-1a vari ant
gﬂwp&ﬁs §homn to restore function after perlpheral nerve

ect Woéé&t@ﬂ%lclé ({?aﬁﬁeﬁ@ 05ho¥ek). a protective

n the nerve crus in mce on all
p(il) avepteetrgsh/Met§ DF eld vaEHANRIIR0630, Rndt1@atalkges.ef f ect of
SRE éLﬁeQ Qe@gtléFe%pgﬁ htKe'&qlﬁglgpergylegCd)fa{/bl‘?lclge{ré{aqed ]a(?ﬂmals were
crush I'C nerve crush nodel ‘deScrrbed in
considexethas Bastbllabaaleesvas carried out to test Met- SDF-1la
( A Iy ; ' i Vi ,
s AP B Bn.Rrae hobdi rd oBidar o 8 plEbGafialbe Séssion) was
also remouﬁd oper at ed/ Vehi cl e (Sal i ne/ 0.02% BSA); (b) nerve
crush/ Met-SDF-1 a variant at 100, 30, and 10 .tg/kg
s.c. The measures registered on the contral ateral |eg
f Vehicle treated animals were considered as
asel i ne val ues. The CMAP duration (tine needed for a
depol ari zati on and a repol ari zati on session) was 20
al so recorded.
Electrophysiological measurements

Resul

Latency of the compound muscular action potential (Fig 6):
In mice treated with Met-SDF-1q, the CMAP latency value was significantly reduced at

day 7 and day 14 after crush as compared to the one of vehicle treated mice.
Conclusions

Met-SDF-1a was shown to restore function after peripheral nerve crush (CMAP latency)

as well as SDF-1q..

EXAMPLE 7: Protective effect of SDF-1a in diabetic neuropathy

Introduction
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Results 25 El ectrophysi ol ogi cal neasurenents Latency
of the conpound nuscul ar action potential (Fig 6): In
won@eosgat ed with Met - SDF-140 the CMAP | at encRCHWEP20086/067949
was significantly reduced at day 7 and day 14 after
gBPa htlcaﬁ%usrlgiggr%@y %g?é %Blgpclorﬁ)rﬂgn gﬁroﬁ‘é ‘r:r}o ﬁ?ot(f)?lgbgt'eg.eThe
underlyimgcbeahaniafmiseare pritipfehardad ppear menwm@v(emrremted metabolic

as.wel| as SDF-1 a. 35 EXAMPLE .7: ot
abnongaMIes conpeLgT a't?c]e'}yf"érgf?/ecﬁ?‘bap%'loht_\}’ '”ﬁ“ﬂn‘? i ?&’?F’Xﬁ \%‘Ef'c'e”“'es
The n@@Odjnﬁ)Bdﬂ 85r|yk§bn%@iﬁéIEPM&ﬁtlﬁﬁGfQﬂébet@nabl@pamynteamnﬂd)r’nytlc nerve
aystorghigh i lRF e o TRelersy SrivE sPBMRib PEbED.ByokfEBhER go00). These
changes\acd uvsmaﬂyefoﬁowbd byt dnssse:lf aibetionestagation in thaljeeiramﬂllosa aankle
reflex%f %?eec 8%?2\}3 d)té(?ql CaIY (Enn ggu me? Soren r?f‘iect l‘alr ua|1clcgre\ %y the underlying
patholabyl amdmhartgyss imuekreatondaictidn vblabtgtcnuelammnjpmwhlgnaltlen of nerve fibers
t rve 5 dysfunction as reflected by
(for rev'%%’:ge% %‘%'gh@rd\% conduction velocity (Dyck and Dyck,
1988 3treplbersecin (1) glebetic mt issthalmost extbhsvadylstoyied anosa model of
n . n h f n Ankle .
dlabet%er}qurogmg?ljy de%?lpé?% gcut Ereg?e rreaslz\aer @%Ecgﬁéw g%ot@nand slowing of
nerve cemduetion f/thI:dy;(ZG%() L(Bam«aby et hle 198dp fdll;bwag by paored bygphy of nerve
n n_v.
fibers ﬁ%ﬂﬂg{%ﬁe?% t?%’ﬂ%%gt"ﬁ) ?édoegusga\{lﬁ% ?@}r r)(aet(\g/c?év\?% %%?Nell as axo-glial
dySJur@ltlmmaremn)wnh]l@ng'ﬁaetlm dlalprttesz Bimeaieh all, IPBB). di abet ic rat
[ | d
?h%E réeaféfttﬁ(?ﬁ;'e\ég% m%es“@%tgo%sﬁ%ntgggagg tﬁg reea?tlal neHro— and
gliaprotective elﬂ’eotaﬂ SDFGWx (041(1%: damlomh@vuolﬁ diabétic meurommathy in STZ-rats.
conduction velocity (20% (Caneron et al., 1991),
foll owed by axonal atrophy of nerve fibers (Jakobsen,
Materid®74nd. M&aoye! i nati ng and degenerating nyel i nat ed
fibers as well as axo-glial dysjunction are seen with
| BABAlESt i ng di abetes (Sima et al., 1988). 15 The
primary goal of the present investigation was to
eEjghoweek-biel maibSiiragle Dawlep ratarjdhnvidr] lagp Gehestt3and Isle, France) were
effect. qof 'S a. on, the devel g nt, of diabetic
randofly iy Tk et o XE- T Sodin ReRBas Ani et s
20 Ei ght week-old nmal e Sprague Dawl ey rats (Janvier,
TABLE® Genest Saint Isle, France) were randomy
distributed in 6 experinental groups (n = 10) as shown

Grouph@l-o10) TABLE | V| 25Tfaatuentén =| 1Qddniineaatisent § Treatment period
Adm ni stration Treatnment periofl roubwss (dayy (days post-STZ)
Contrg)0&hickel Z) daily Vehicle S.C. 11 to 40
STZ/Vehicle daily Vehicle S.C. 11 t0 40
STZ/ SDF-1a. (10 pg/kg) daily SDF-1a s.C. 11 t0 40
STZ/ SDF-1a(30 pg/kg) daily SDF-1a S.C. 11 to 40
STZ/SDF-1a. (100 pg/kg) daily SDF-1a S.C. 11 t0 40
STZ/IL-6 (10 pg/kg) daily IL-6 S.C. 11 to 40

They were group-housed (3 animals per cage) and maintained in a room with controlled
temperature (21-22°C) and a reversed light-dark cycle (12h/12h) with food and water available

ad libitum. All experiments were carried out in accordance with institutional guidelines.
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Control /Vehicle daily Vehicle S.C. 11 to 40
STZ/ Vehicle daily Vehicle S.C. 11 to 40 STZ/ SDF-1a
w@ 107051785 dai | y SDF-1a S. C ™' to 40 STZ/ SDFPABEBDH0§067949
/k daily SDF-1a S.C. 11 to 40 STZ/ SDF-1a (100 p /k
daj . < p /k daily
ﬁ“é'\é g§€%f%%b§te% F"’ern\érta/(e&ro é%‘%‘&b Qrg&é{e)d (3 ani rral S

per cage) and mai nt ai ned inaroomwth controlle
t Bifeteat Wieindpaedbjntgveneys igigeiyeds |b¢fﬁ?reé1a3rqwt'€9cqfétreptOZOtOC'”

(Srgmé @M&@hﬁ)eéﬁd Chesfrféngr%HQe)V@tanos@\&BB /Ry, AY Jvé@brtek!ﬂr‘ed in 0.1 mol/l

erinents arried out in accordance th
citrate; trr&f@r Pﬁt‘r @n%‘l’”t@’u Qﬂ’éllpl rﬁ@@vedggn f@yivaient e of @Eate b“ﬁer The day of

STZ .rﬁé&/oﬁﬁ?a@%gggr%%s donducti on of di abetes and

har macol ogi cal treatnent Di abetes was i nduced
[ N PAQ epdusl4 ﬁjyéemrao\ﬁa%moa'tqrar foseagh @Slviﬁ“iab?f"%‘ﬁ' A”'ma's showing a

value BEIbRIZ6QZR/0kte e&gmgéaarrorh tﬂleét@dri Abeau Chesnes,
France) at a dose of ng/ kg. STZ was prepared in 0.1

mbleafmerdwitha3 [aF - orf wigh "—p@ioﬂtf‘@'r nEehadorehipieowps pedemegdn daily basis
from A 8PUoval ent volune of citrate buffer. The day of 5
STZ injection was considered as DO. At D10 post-STZ,
gBDEelv andib S werei nrepareld inogalina gplutiond(Ovi % INaICl)zaentadling 0.02% BSA.
Ani mal s show ng a val ue bel ow 260 ng/dl were excl uded
fromthe study. Treatnment with SDF-1 a, with IL-6 or
P&W hed veh| cle was perforned on daily basis
f ‘H‘pﬁﬁ'@’e P SDF-1 a and IL-6 were prepared in
saline solution (0.9% NaCl) containing 0.02% BSA.
- Day PT draseling @M@xperi ments - Day -7: baseline (EM3 - Day
- Day 8 inbA Y O Wretdiihf o0t 0ot ocin 15 - Day T
gl ycem a 7

. 11: Onset of the treatnent
- Day 7: mbaqenz@momdnnrrerey test - Day 25 : EMG nonitoring -

_Day Wyoﬁs%t o%tr%gﬁﬁérg“ ng anel HP 52C test 20 - Day 41:
iat1c nerves and skin biopsy sanples were taken off

- Day 2@rVqrh|'ereh|t@tt oror phonetric anal ysis. El ectronyography

) e l,09i cal recordings were perfornmed using
Day%e%M"S%ﬁ@é@S (Keyp0| nt, 25 Medtronic,

- Day Bg A Mgmecriioring At blPt92° Cﬁ%ﬁﬁce) Rats were anaest heti zed

- Day BY. éc Eﬂ@ﬁfeb%@{?%b 9%%'3@%3&\{1 étaq%fe %ﬁfﬂﬁgﬁrsmcﬁﬂﬁ&ﬁetnc

chlorhydrate one NBri eux
Fr aatedysisand 4 ny/ kg xylazin (Rompum 2% Bayer Phar ma,
Kiel, Germany). The normal body tenperature

Electromyography

Electrophysiological recordings were performed using electromyograph (Keypoint,
Medtronic, Boulogne-Billancourt, France). Rats were anaesthetized by intraperitoneal injection
(IP) of 60 mg/kg ketamine chlorhydrate (Imalgene 500°, Rhéne Mérieux, Lyon. France) and
4 mg/kg xylazin (Rompum 2%, Bayer Pharma, Kiel, Germany). The normal body temperature
was maintained at 30°C with a heating lamp and controlled by a contact thermometer (Quick,

Bioblock Scientific, lllkirch, France) placed on the tail surface.

Compound muscle action potential (CMAP) was recorded in the gastrocnemius muscle
after stimulation of the sciatic nerve. A reference electrode and an active needle were placed in
the hindpaw. A ground needle was inserted on the lower back of the rat. Sciatic nerve was
stimulated with a single 0.2 ms pulse at a supramaximal intensity. The velocity of the motor

wave was recorded.
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was mai ntained at 30C with a heating | anp and
controlled by a contact thernonmeter (Quick, Bioblock
weioensizgs ¢, |11 kirch, Fr ance‘b2 pl aced on the tBIT/EP2006/067949

surface. 30 Conpound nuscle action potential (CVAP)

was recorded in the gastrocnem us nuscle after

stinmul ation of the sciatic nerve. A reference

eBenditivedeeran doratuctat velecityg SHICY/ ) wersealsd secediednThé kedl skin electrodes
wro Ja0GPR oy SRS RSy Yy apoce oot

placegi3fghre dv frempihkesefatnee seqiiianaxardslthe rixzesity wf tHdéail. A ground

vel oci of .t he tor 35 wave, was, recorded,
noecid 8s3ibdd 3k el dhond MRSt ERhiE BeqdRy e caudal nerve
was stronkhtect withn aveeries iof 20 pHNEY | fom@ 2 ras)sa areintemdidyd of T8 nvAi The velocity
was e)§kri n e%lir?% rodes were placed as follows: a reference

gedie | ng%rt ed at the base of the tail and an anode

needl e placed 30 nmaway fromthe reference needle

t MoRpKemetiR falystgri ty of the tail. A ground 5 needle

el ectrode was inserted between the anode and reference

nkedihesetiichanatysisdads performetvat thetdandalf dteestudyi. fThe anseals were
anest ftizgcg) b? H:I“ ﬁfeséti&rfl ol 6&m§/@r)na§téngg0 @%%lrﬁ-%ﬁ?n%%f gci%‘ nerve was

e velfoclity ~was expréssed I n S. rp rc

excisegrfat yistom g 0T Hebtrsshe mat fiked aveathigki withwvs ghaarattiehpde @igrhdd 'Isle

oo gBlrd ity Th: LR 86 AR Hd RlgtReo

30% sotroseiaht4€ wdil uge. Whs neesecsasgale ves fikedsin @% ggmiuihietroxide (Sigma)

nap [ i ght |, W % r
solurcaf BHEHER 1P SR Il Tl A BUBERAERn, gpe
embeqdeisp frppe. Bubédtedsisburs were (tpdh fladed a&nd OMaidntieg dalys of
%, +4( i . | e. was. .

polympRZEH 855, He oM on s MR ip S st BoRBER St picrotome.
They woresytdiaecwitu b f1& tobidioe blor sblition (§igmehfpd  atie,ddhydsiéad ald mounted
in Eul{ﬁﬂ cohol solution, and enbedded in Epon. Enbedded

I'ssues were then placed at +70C during 3 days of

pahgiysis waapedormelranbe entire sidecd ofitse obrvée.sechom using a semi-

svorE LI Rl QR A ISP O oo IO MBI o
been dinmhated dbh paitware depamtédriioe totad ciumber &ukyelinate@Gibarsallig nsmber of
degen\sé’gag?clﬁ)%érg Q@Ege%ncohnfedqﬁér#%ﬁ%?ggﬁ %ﬁgria?cg] l(/l?&ingﬁard\ﬁ‘%e[s Wiithsout axons,

on using a sem- au nmage analys
redundaft vyelie agdfioers showingisbedths @itk éocelrtgedhicnessabjespes thdir axonal
. i m. , t a
dlamegeﬁﬁs%erf? k%r{gld%;éeflgsn gl%ée}g uﬁ?%é%& %ﬁc{]cgg%%, ngggireb%rfergt%n. I'I'he number of non-
degengejecthtivens was fobtagres! byesibtragtionad thet muniveaofi déganegtedfibers.
0 t e kber ' t d
e aE it ol ot hter Yt R Bterod B B eneratea.
For ea‘chifib?.n Q&sammakmmlintsdzetshmrg repootedlin QBfadi anest @M Waihese two
S : r , ,
paran 3 WERY FEtftD chle Rl SE R RO Sl piapsteptiver
diametwasofatachifinedi.by [A (fotMECt A sraxohaltanes, iMiFimeyrelinfarea), indicative of the
. iy . Mor phol ogi cal anal ysis was
relatlvgzgggrﬁﬁgédﬁ@m%ﬁgééfi bers consi dered as
nbreddigipena baltledm drameteasiteafdf blein washeinalx-bivakied franmtpe lhindpaw. Skin
' ; : . in suf o Tk : :
sampiSt 655 WS ERIKE Ryl fighth AE a8 ol e ) PR it Bovernion n
30% sofroge ira@.il M PBSToRdryaliratestian, efribedded in OCT and frozen at —80°C until

cryocut.
50 um-thick cryosections were then cut vertical to the skin surface with a cryostat. Free-

floating sections were incubated for 7 days in a bath of rabbit anti-protein gene product 9.5
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30 dianeter) of each fiber (i.e., [A(A+tM]0.5, A =
axonal area, M= nyelin alrea%#;9 i ndi cative of the

wo edoabswes myel i n sheath thic ss. I n additi onpCEEB2006067949
mm di aneter area of skin was punch bi opsied fromthe

(1: 100t6b2gfr?]rla\’\fﬁpe§' lﬁﬁle og ?/%ngﬁz?%ﬁﬁe %% e:eﬁ% {51 ?)goc?essed to reveal

mmur(awmtmrt;gbﬂc)ardmg to&B%O\BﬂI:paneﬁdase rBethod] BBy ftbey were incubated in for

th i ERR) by ey SBEED 2] o o Bl RE Rl gp comprex

room teu’(pevzﬂuml Eaﬂoxtdasdz betivitk was S/lsuélmed u&lnng/HB sysfaat S¢dctions were then

countq b Efegi s rorii B0l SRR T BER e, et tiBodar ang
moun{20 @n/ddkitt/ BbotdS oﬂﬁﬁd@%ﬁﬁ@ﬁélﬂﬁ%@pedﬁmé@@ﬂmx power magnification view
ect ons

using Nitoh ey 8L Giradid o 52l BB ce S e bE T Orbe: Qs gbig Tl nerves

on 3 rhibrob&sb AR AT 0D §HA5S488¢4080im B¥dchwag, colhed by@icexperimenter on
incubated in for 1 In with biotinylated anti-goat

COMPYRE $%HeRIy (1: 200), then 30 min in the avidin
bi oti nyl ated conpl ex at roomtenperature. Peroxidase
activity was visualized using DAB system Sections
weata anadysis count er stai ned with eosin or henatoxylin.

S@%b%lyw& tﬁ@bytarv@tsqsérfoﬁh@cansm bie Rictt beapeafed measure

analyRoiarARer WU 4545 HgRNPVAIER ATQVA Midsave mitgant

dlffere‘ﬁbg,l HigHer ;P@dif@ét@d ﬂbaété@@tﬁﬂd&hﬁbﬁ@ﬁ‘eﬁc@ﬁva@%s@d B¥posthc test to compare
nunber of intra-epiderna nerves 3 mcroscope
eXpe”FleQF Qr%‘PSM"E hepﬂ‘{é“? Egakée%détsﬁmat‘aég‘ﬁ'ltf‘ Wﬁgegk'if?n%%l'edﬁ' of
signifiédHee WeReet BBHL ©1050 ResORMRY bRPresSddef med W+ BRindariNdtor oF the mean
d obal analysis of the data was perforned using one
(s-eM)act or or repeated neasure analysis of variance
(ANOVA) and one-way ANOVA. When ANOVA i ndi cated
significant difference, Fisher Protected Least
Resul@ gni ficant Difference was used as post-hoc test to
conpare 15 experinental groups with the group of
dPegemeigitat s treat ed vvlth the vehicle. The |level of

significance was set at p<_ 0,05. Results are
elpreestast %hneawd'a@ﬁ%dam BPWBYY G Pre@ressiven growth, diabetic rats
demonsirafed signifesiigksivth %Qreﬁqmgu\@?&)ht In contrast with
non-di abetic rats sh ovmlag progr essi ve g?rovvth
dil epgenent witht SDF-desn méth dlaPerpsaasspefaietivaralighl ysignificant increase in
th We&{ t 6F | it with SDF-1 a or with
eboﬂk é \é%;t:)‘%ltréfﬁ)eag d-E{b% sl ght but significant
increase in the body WGI ght of vehicle-treated
di abetic rats. 25 Gycema At day 7 post-STZ, all
r 6lyxceniiat had recei ved STZ showed glycema 5 tines

hhpBSY 7 LB TZ hatraQfth &R Rleiléd 8T FhOWEE gKBémia 5 times higher than

that of control rats (Figure 7B).

Electrophysiological measurements

1. Latency of the compound muscle action potential

The CMAP latency was significantly extended in diabetic rats on D25 as compared to

that of non-diabetic rats (Figure 7C). Treatment with SDF-1a or with IL-6 induced a significant
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30 El ectrophysiol ogi cal neasurenments 1. Latency of the

conpound nuscl e action potential The CVAP | atency was
wo@nisizgant |y extended in di%betic rats on D2BCEHEP2006/067949

conpared to that of non-diabetic rats (Figure 7C).

Tr eat | SDF-.1 .. rowith LL-6 induce . : ,
rocuclth 15 CAP Vil o it tpect b R B gict-reates diaberi
rats. reduction in the CVAP | atency of diabetic rats as

c red.to.that of vehicle- te iabetic rats.

SPIRRL Brogleyp@his las S5 e L ORTRETIA 2t | Bao

post-STZ. 5 2. Sensory nerve conduction velocity At

D255 ensdhy nbRreldotfuetiofivalRityc rats denonstrated a
significantly reduced SNCV as conpared to

nahD@balvebicle-tresites] (liBbglinr eat¥ Memonseatedentsignificant§Dedleed SNCV as

compley 1 rRarade? AR ATE Pl Lo Bl SBrlkee yuw -6 sgnincanty
improvaals é1ev SNOM phrféreance refadiagtic ehts EBhedbediOcftantl Vi pbédeged with the

realnil gPSam ot NG 1 1O BPBMASC YT BS6I b RBboawPRoBlpd wih 1L
treatn@ht.D40 post-STZ. Morphonetric analysis 15 1. g-ratio

SR B e DRl B8E ol G PRy i ner cased as

conpared to that of non-diabetic rats (Figure 7E),
suggesting a thinning of nyelin sheath in diabetic
r Mosphomeitigtanaysisf di abetic rats with SDF-1a
significantly reduced g-ratio as conpared to

STZIqlelict@atiopeRtmeRhaldy for the doses of 10 or
30 pg/kg. At the dose of 100 pg/kg, the 20 reduction

i Mhe gfratio of diabetie rdisdecmiting ealtibletvwes sgrdgidaht!y ancoeaskeéaelcompared to

ot o P58 B AL POUERG o 3 LR AR Moo

Treatrikrabef i diabadit s rate celtvi 8BQFViehistgnificahityvarddsdegnigfratt@nad ycompared to

sran RSB AL e BR0E7B] T gl e Wi of 10 oo, o

reducmﬁrﬂp@!ﬁr’eii@?@loé dmlcmate@@ad mlﬁﬁbﬁidcéﬁcb%\&g in di abetifc rats
s.signi ficant reduced as c ared to that o
niee BpalBient 859 bictiod R SERBeaR SRS R b o Vel er

rats with SDF-1 a showed reduction of degenerated

fi bers popul ati on. The best effect was associ ated

wet Numbern ¢fdegenesatediRibgersnent ed (10 pg/ kg) and

reached the 30 significance level. A significantly

reduced popul ati on of degenerated fibers was al so

oDbetie thts nechivhg tvekicler shiosvetr Sgriifchnty ghedtdr- ropdisios lvd\wegenerated

ur.e 7G sre

. i,n _Fi i abet | cei ying vehi cl g shqwed .
fivers Yol At AERE ot ik P L ek SR0, MroERat of nrsiherated fivers
in diabeicwatsf wine significamlareduded asoconthaaddto that af son-dinbetidmid (Figure 7F).
of digbetjc rat i_t DF- 1a was. assqci at e it h .
TreatrGonyir ARBElE S e SEEH et ebrial en drodhiered b gis population. The
best dfRan wa® 2Q4aRR1VAS tHS 10t RGPS (10 pg/kg) and reached the
significance level.
A significantly reduced population of degenerated fibers was also observed in diabetic

rats treated with IL-6.

As shown in Figure 7G, diabetic rats receiving vehicle showed significantly reduced
density of intra-epidermal nerve fibers compared to non-diabetic rats. Treatment of diabetic rats

with SDF-1o. was associated with significantly greater density of dermal nerve fibers than



10

15

20

25

30

35

treatment with the vehicle. The observed effect was
conparable with that induced by IL-6 treatnent.
w@enchsissons 5 In the preserft® study, we wi shepCt/BP2006/067949
eval uate the neuro- and glia- protective effect of
vel men a

treatm%?ﬁyvélgap% ve‘ﬁ cﬁevg%} gfl onotse crtewcoﬁér%é?rgg’e 6\/%9' that induced by IL-6
treatm®AEZ- | nduced dlabetlc rel ated neuropathy in the rat.

Simlarly to the clinical setting of diabetic

neur opat hy, an inpaired sensory nerve conduction
Concldsitrect ed as early as day 7 post-STZ is the 10 first

sign to indicate ongoing neuropathy in this node

" B R W oSBT e BB PR oot o
SDF-1dl 6 tHeOd Ve plrdnebi éiabetkosslateehe@lopathy 2PR63tigattondy WiieQtdMducted on

study d nstr at ed tha tre tnment._ of STZ-rats with |ow, .
STZfgh ged faBele golofRa Hauraipba P dgh SUBISN Brinf U HeRRHpY of diabetic
neurobaﬂhy ftirﬁlrrmédédi sahddip ubrve ot @ioh Q@téﬁtéchaé B@rlﬂ@yab)@plmﬁﬁ-STZ is the

cem a (Andrianbel oso 15 In th
first S'EP é‘g@ﬁtcaﬁ W'”WWWW 'PHE'[S rE‘Pf%ﬂ)rWrE %hﬁrf% RPGeMant Wﬁh glidences of
demyéhRktidraart 6k a@ﬂa%@ené@@o@@b@ed ANaRY 8Melgdihts (Andriambeloson et al.,

2006)C%N§(r)qrvilﬁrrug:]gr 3'? G 0é1§ ra\ﬁﬁt ﬁ@hdrggg%ﬁ%r% gof\r/\giz-ggtg;\lvcv:i\{h a‘gvta dose of IL-6
hampér’é@&ﬁéfﬁr@bresibﬁ d?@%hro@étfh@(iﬁ thigfoa Bt vaitHd el intdridiing Meth the development
30 pg/ kg, show ng conparabl e

trea t e 1
of alydenis Ay baBsen Sl RGO 6. " st 1o Jsop ha

t frle&fe”ﬁfétseﬁtt sﬁJBFSﬂ/edﬂﬁﬁé tM‘ﬁScﬁrQMBdadnﬁlm@ﬁéﬂﬁhdbﬁ/ SIDJFchErMO 30 and
he | oss of in associated with this 20

nod

100 l@i‘@\)c'g‘F’tr‘h‘@sdﬂ%ISP'E‘%Pr'HfOt‘PfyFéqrfoff"%'FF@a?fhd'?@t'éﬁaﬁsrfﬁé#qvaﬁ’ﬁd CMAP latency
scoreH WPHNEIHut D WeeRPbf FEHMBRY TRe bESRHEEL WA obtHHES RItN #d Rdhtment dose

of the size of nyelin sheath may, de facto, in part
of 10epPaika/kghshovingr exraprable| ﬁﬁ'ﬁéﬁ%/e ap uHEH9/be 1616 dﬂa%@('ti%‘ SDF-1a
treatrrfeﬁF at tﬁ@@&yéeggivagqguﬂd o %E%Eﬂggﬁévenk:ﬂ'retlg&r mﬁﬁalm'éss&‘?&ed with this

| so observed uces opul ati1 on
modelr i Jeges tf&ﬁw&e‘ﬂb}m Wgnuﬁlﬁhéheatég@ném amp@ﬁantncomme@hfgrt optimal nerve
condu@f?cgryeprege';fvéidﬁ‘ B\artﬁé/ stz@ b gryelid réh@f’t‘n #8}! UB%alb, in part explain the
di abeti ¢ neuropathy show ng correlation between the
mpromr@ey‘émeeraﬁquhgn gédlebettcyra@fren@iwng&ﬂﬁﬂocgﬁatment Furthermore, it was
e [ . ' s f Co

also Oggﬁg‘ﬁg‘ggh%'ﬁ\???’(f%Ferd%%sﬁth%pdogﬁfaﬂgﬁQQ@G\@&E@%SQ?Q gF&FQI degeneration in
the sc@i@berveSTZ- i nduced di abetic neuropathy in rats also

denonstrate that clinical signs of neuropathy in this

aﬁlnm‘lalrly noded climicsal settiom g ydlabetm: ebmbeait.hy\,shb‘hin’gh&)rrelation between the
preseljf; eebaghfcé fhg%ek/%]rlt I'&? ng{f{és%thé aﬂg gélﬁeﬁ‘%ﬁal k%gﬁ@%lspipgr@/a? nerve fibers from
skin bjppew terrmsanrdst aihd)m Sttt etvak h2@0 16~ $ T2 ide dedidiabetici reuropathy in rats

t n t.re

also deﬁ}orﬁgtgaggﬁﬁ]erch@rggnsar\%eéff | %%:Eathr eﬁg}ﬁ% aﬂMP@odg \éVﬁ% rsrgoréghy correlated
with theaedoetidaed|tlye peresitg rof Hdralagplddlmal hergefibenst InlinehwiBDife labave findings,
the pr%éelﬁrfmgp@g f ec@?@ g%é &P Ite tFéfaEébe Jé ﬁﬁ’é{%%g{sldeg&rnesggtre 0slgr}if(i)cant reduction in
intra-eghiceoreble served licerd nemsvte daisagbendhh¢rmgetasr matkedlyalpoavented by the

weatmieh DS RF-[ ST RIS SRR ke $Fodiithe Henhraicdivp girect of with

SDF-12legd@isits dRBelebliResd hBgecRntigdat e i n the devel oprent
of treatnment therapy for clinical diabetic

NRIGSHAMrNhe 2PV BRI EOhdi8ate e uRpFHEEIRBQGIBEA BT -1 0. treatment in the

rat model of diabetic neuropathy. SDF-1a is an interesting candidate in the development of

treatment therapy for clinical diabetic neuropathy.
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EXAMPLE 8 : Protective effect of SDF-1 a in
neuropathic pain 5 Introduction The nbst common
w@e@chpizsat i ng cause of neurdfathic pain is di BOFERB06/067949

particul arly where blood glucose control is poor.

Approxi mately 2-24% of di abetes patients experience

neur opat hi c pain. D abetic neuropathic pain can occure

ei ther spontaneously, as a result of 10 exposure to
EXAMELE® PYotBtivl SR SHIF-f Irf%drofahﬁﬁc phiper al gesi a) ,

or to stimuli that are not normally perceived as

bei ng painful (ie. Allodynia). A nunber of anonalies
IntlroduiI rt}orpai n perception have been denonstrated in the
—é—rept ozotoci n nodel (Hounsom and Tom i nson, 1997) at

edh¢ ynost eggemoh pregiptbitgesausemf newapplhe daom isediabetes/pkcllarly where

fLi [ j X r y 51 . e .
biood  JLBSS) k. B PR AbEP ey 2622, 3 o SRERES SPatihts experience
neuropabici pain.aDibbelicnheurbpeghiogerin cepacted eithet Ispentadecasiynal a result of

I j tes . . 9

eXpos agtgrnos%%@)e’%@ﬁ%ﬁg'ﬂéugg!ﬂ'ﬁff@@%ﬁﬁyé’%lr%%er%?%s?'é t‘il%ﬁﬁ‘)#{%%é{ e not normally
perceigiéd as ROIDG pairdu t(endlladynil). Aotumperadfeanohaish ol phimhasrcbpi@m have been

semol GGt BB REIAYR o BNRTELA el BB 673 Spay staoe o
diabetSpr guexdDaé dyrmatin-svokanilineling ise eGryesttedin BTZirglseas compared to
conre AREEL. IPRRY G 00"ty R AREACLY k"R FAR SR Phoporied n i
animall @)odet ehtambetes Kchicuti st mht 1996, TH¥®).mBhiatpresiage whemuhgserglycemia

(d 0§t S . icle iy Vehi cl .
perss{so(%ﬁmﬂléf/ .\%%(?481 éﬁ%ﬁ]&yéf&:onl? ip%ltee th%?é&o)’cifp%%e%&%e&%’%l gslbehaworal
abnor®Bity IradidBetjz rats. dai |y SDF-1a S.C. 11 to 40 STZ/ SDF-1a

(30 pg/kg) daily SDF-1a S.C. 11 to 40 STZ/ SDF-1la 100
u/k daily SDF-1a s.c. 11 to 40 STZ/IL-6 (10 pg/kg)
daily IL-6 s.c. 11 to 40 They were group-housed (3
Materiafsi arall Metheds cage) and maintained in a roomw th
CRHLr{u&] led tenperature (21-22C) and a reversed
1 ght-dark cycle (12h/12h) with food and water
akzight abéleold30aladbdradniet Dawleplrats d¥qorarniem CenedrSainddsle) ewnce) were

o QeTEEN SRR GIPAIL LI O 0

di abet es and pharmacol ogi cal treatnent D abetes was

[ by intravenous injection of a buffered
S‘?Eé@@‘%‘/

of streptozotocin (Sigma, L' Isle d Abeau
Chesnes, France) at a dose of 55 mpy/kg. STZ was

Grouppnepthed i n 0.1 |nol Mteatroentsat e| bukdnainispritioh 5. Treatment period
control group régcei ved an equi yal entroutes une af (davsrEiseSTZ)
ContrdilMfehizle The day | 5 d#Hily S€Hiclenj ecti on was consijder ed1 &s40
STZ/\Bbicle daily Vehicle S.C. 11 to 40
STZ/ SDF-1a (10 pg/kg) daily SDF-1a. s.C. 11 to 40
STZ/ SDF-1a (30 pg/kg) daily SDF-1a S.C. 11 to 40
STZ/ SDF-10 (100 pg/kg) daily SDF-1a. s.C. 11 to 40
STZ/IL-6 (10 pg/kg) daily IL-6 s.C. 11 to 40

They were group-housed (3 animals per cage) and maintained in a room with controlled
temperature (21-22°C) and a reversed light-dark cycle (12h/12h) with food and water available

ad libitum. All experiments were carried out in accordance with institutional guidelines.
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At D10 post-STZ, glycem a was nonitored for each

i ndi vidual animal. Animals showing a value bel ow 260
worgodhsmes e excl uded from t heé’study. Tr eat nent Peu/EP2006/067949

SDF-1 a, with IL-6 or their matched vehicle was

PR Ss AMdld dndP Bl Fnadd O FhdedBeft0- 10 SDE-1 a

were prepar I'n salfne so on (0.9% Nadl )

CDBatb@te@'W& Qldgé)e@ gﬁﬁwtravgrhélﬁﬁhfé%&f ofX %ﬁéﬂéargoﬁmon anétreptozotocm
i nducti on_by strept ozot oc

0: gly
(Sigmagnistegd Ah@aul@hesqggyFrfmce)@ﬁ@é{osgfof pﬁyq/kg&ﬂ?e\ﬁ@s prepg@g in 0.1 mol/l
mtratez&rffeyﬁlq 4% ehet@dtrolgr&idy re‘lzglveg%;egﬁnmbﬁf \Vdﬁ@ﬂ@ﬁﬂmﬁﬁeﬁ%@er The day

test  Von Frey filanent test 20 e rat was pl aced
of STainistian Wpe ceisieered 8P0- The noci ceptive testing was

dﬂ’ﬂﬂ@ oétm "gly@gmlat\nﬁs M@Hltd:é@‘fbrfebblﬁmGMdu@B‘hrﬂﬁﬁb Animals showing a
| oor and applying it to the

nce
value BP'QWt P m@ﬂ'r“f’%[@@"%‘f‘d?qwféorﬁ|”h%13t5930v A trial consisted of
S eMBEAbNtARIP SEAY LOREh A6 Bh%eﬂ'rﬁét@rﬁ&ﬂeh‘i’c@é‘wgé %¥rformed on daily basis
filanments (at a frequency of 1-1.5 s). The Von Frey
from i1 talkd® s were applied from filament 10 gto 180 g.
T r . . hi o
Q%F&aogércﬁxgl%g },0RLor BEREN e BELiF 1 4o Mo ffRon Rlinifl) 862% BSA.
vaI ue was set to 180 g. Hot pl ate 52C test The ani nal

V\@ placed into a glass cylinder on a hot plate
faungf%° FRSHWeNtFe | atency of the first reaction

) r f bri sk nmovenent of the paws,
Daypﬁﬁgﬁjcglgﬁ bg?lge %)tképg&ou%m to 30 escape the heat) with a
-Dawalmefmiaimmlt@Iﬁng%o S. Resul ts 35 Von Frey Filanent WO
) /| EP2006/ 067949 At day 20 post- STZ,
Day ?@%ﬁ%@%{ﬁg;@ggﬁ abetic rats showed significantly
- Day P@whéan Erﬁvmm din Von Frey test than non-diabetic
) t r t with SDF-1a or with IL-6
Dayiﬁ%d%w %Ht@ﬁaﬁﬁ]? ygn%a?g‘g#ease in the threshold val ue

5 of di abetic rats as conpared to the score of

gﬁe F eat (I? i abetic rats. The threshold val ues
VA 926 -treated rats were not

S f . . . .

I—glt% Fﬁi Wag%ll z‘%d q)'nsa{ rﬁ%tﬁ\n‘l%gge ﬂgé‘rafrg%’oaeébg@g ?t%%?h? Q\/t.aé %.Bﬁe by inserting
the Vrpred:@wfllﬁgleob KBioseb, tﬁf@ma)rémoua@rﬂm]gflﬁ dloetl asdl @pplyingaihtte he plantar

surfacl; ofHhe dﬁé WA ﬂ%l C’:ohgtst%acé‘f éé\]/EFaheaFg%atlehéto? tﬁ@%ﬁﬁe?@nt von Frey

npar e betic rat Tr eat nent
fllameafs (gt afeguency f 3-\p th Tg@p:/.oyd:rgy fllament3| merg applied from filament 10 g to

180 g.s"l' r%brfebﬁﬁgttﬂéf dr&)’ﬁﬁé?g btriPﬁ V\}itnar%\%gpbﬁi h@bg\n%s%‘ogfigeﬁdtaﬁ, threshold

etic rats to a level statisti 'y conpar a
Value-t%'lOffdﬁluﬁdYﬁSoﬁeébJeﬁQ:g rats. 15 Concl usi ons

Hot plate 52°C test

The animal was placed into a glass cylinder on a hot plate adjusted to 52°C. The latency
of the first reaction was recorded (licking, brisk movement of the paws, little leaps or a jump to

escape the heat) with a cutoff time of 30 s.

Results

Von Frey Filament
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Behaviors of rats in response to Von Frey fil anent

(mechani cal stinmulation) and to heat (520 were
weyabusived, at D20 and D40, r¥pectively. In tPEFEP100&067949

tests, diabetic rats treated w th SDF-1a obviously

showed behavi or difference as conpared to those

treated with the 20 vehicle and their score becane

cHhfiar Ahpestwt td vehigle-tertachtiabrtisats owae signifigasiy lower threshold in
Von FFé%’/StHétttﬁa@ﬁ@rﬂb|ta@ett%9rats"(F|dth38A(\) th the

el ect r ophysi i cal and histol ogical finding and

Smwgg@nttm@tS@ﬁ%ocpg with AL-§| ie¢yogd afﬁlgﬁlfg@nﬁ inergage in the threshold value
of dia Hrrgﬁaéé"écﬁn&ﬁ‘é@ to th@ JW\E‘E ich- trgﬁgﬁma%eﬁ@?aqyﬁ{e' fAftshold values

tween SDF-'1 gene and prinmary progressive
of SDlMaDceqr ilap s-traaled Nels eds n@tostal@ltlwlmdlffﬂn@tm th@aoi ronc-djaketig rats.
controls The study conprised one collection of
unrel ated patients with primry progressive M
( NBPplate B29C teBe subj ects in the study were Caucasi an
f t aty| r
dfﬁ‘g?gp J?CJ&Y S\'I/'\Z, P%\%Pﬁcs regQTg%ci\ﬂﬁgi IQ/lgr?]ltclfse t?égtmgﬁ‘tﬁ gérﬂgrzsst%oesgmﬂcantly
greatea: duesteld tatenchiédthe hot plgiedisst @mmpar@ston@urctbaibﬁgp catb (Figure 8B).
r jn 0
{9%&@’%@ d ﬂ‘PéBe'iE‘?at?gﬂo $QE§| ocvéer) Jvﬂgg_ E%@%ﬁ%antgﬂ Froglgggd the threshold
Iatencgz oﬂdlabetw r‘ahs te Lapeval etadnsteaally ebrapeselsie (Wrthdlgated somellabetlc rats.
Rel apsi ng); 17 had a progressive course begi nni ng many
years after an isolated attack (Single WO 2007/051785
Concl&HnECT/ EP2006/ 067949 attack Progressive). The control
— popul ati on conprised 234 unrel ated heal t hy cont rols
fromthe same ethnic background as the cas
pBpAVIAre GhratTHeregpeiss tofVopdyey f'ﬁﬁ@”h(r@%@baﬂ@ﬁi ginyflatipnpgnd to heat
(52° Cénglge g\%@té‘cﬁ AR15209%h VBl 6 Srbspétdivaly ”ﬁames@ﬂn?o fystso'a%%tetl@f‘ats treated

-65] years. The group of controls 1ncluded
with S%W@hmugy stionedabehayior Sliffeence ¢ conpargd mmqsentm%gd with the

oA AR R g oo
Aﬁ] {éer%ulf% qu)eﬁﬁﬂn@gntlg ﬁleoél%ct%fph%\@%&ﬁ&@nﬁmol%igallfinding and

geste I'n parall units of
suggeahtbat SP-1 qap g0l et profectivezipmesrqpiithie Bigl and Bi ol abs,
Beverly, MA) for 2 hours at 37C. Enzyne specific 10
adapt or oligonucl eotides were then ligated onto the
di gested ends with T4 DNA Ligase for three hours at
16C After dilution with water, 5pl of the dil uted
| igati on reactions were subj ected to PCR. PCR was
VrGenetig assoriatigningtyvaen SBRA 99193rd pdwappprogressive MS
BI osci ences, San Jose, CA) in the presence of 25 pM
Materigisané Methods 002 (Affynetrix), 350 pM each dNTP, 1 M
Betai ne (USB, O eveland, OH), and 1X Titanium Taq PCR
Buffer (BD Bi osciences). Cycling paraneters were as
follows, initial 15 denaturation at 94C for 3 m nutes,
Caligtitiohs ofipatiantaian@dahtiels 30 seconds, 60C for 30
seconds and extension at 68C for 15 seconds repeated a
t Thaktuay c&@pﬁiédﬂiﬁ:ﬁne cfoildé?ﬂon @Xtuﬁrl@&itémpai‘en&&@th grimary progressive MS
' es. p ucts fromthree reagtiops.were
P2} A HE sl BUBs FRbE el Fed R0 iee (o BateHfre egptrols fom
Sardlrmeemmséardmtl on pl at es (Q agen, Val encia, CA)

e mg parhen WI pargérlélzgs?nr/e 8ouqlse§ e1%t1 harc] a progression of

neurological symptoms from the beginning of the disease, without relapses (Primary
Progressive); 39 had a progressive course with superimposed relapses (Progressive

Relapsing); 17 had a progressive course beginning many years after an isolated attack (Single-
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Sanmpl es were collected into mcrofuge tubes and spun

at 16,000 x g for 10 mnutes. 20 The purified product
wovm7nsosver ed from the tube 1%ki ng speci al carEr/RP1004/057949

disturb the white, gellike pellet of magnesium

atacBISTRR 8, TR USRI A LS rom e

same gﬂ;imodiaekgrpoprhas&@i@aseﬁlomlytlcm crograms of purified PCR

DU B af i o S £ Rl Bedee P b ludia g g mear

age atodnsehef §9. 2(@1&:65] Mearsaﬂl'hagmuagﬂ cemteas inesiged B3k ind&Guafss with a sex

s fded usin e el 25 el ect hS.
ratio of TR 1R e Pt ARC LR B0 A8 308 b 4B PG B
105 unlts of term nal deoxynucleotidyl transferase at
GENOTYPIN@ hours. The | abel ed DNA was then hybridi zed
onto the respective Mendel array at 49C for 18 hours
Methodl8 f6iWVholElGe oy arthilyisis] Affyndtrixathias hed, st ai ned,
and scanned according to the manufacturer's

( 260 Wg'®tuN Y of DNATEI B4dhi Rffple R MGasRRY i phiafiel WK 80 units of Nsp | and

obt usi t he | gorithma | ue of _, 3 -
Sy | F BB A VB AN B ARSI EFPY” e 8 AU Seefag Enzyme specitc
adaptmloggnhlutlhmtIdﬁae e evg lightéidyomid ’thle)dlgepied iehdcaith MBNAWse for three

hours g GLSrAfﬂag dﬁgl ﬁmﬂﬁﬂ\{v%tepe%nogthé ﬁﬁ g\é\d <%nhre5a%{1£ g/ \/L\f.g%c?t_ed to PCR.

crite
PCR wralseaemrmaqluvﬁhﬁulttaemr@ TﬁnQﬂPeH@ymewyBDrB@suwes Sanyppe CA) in the

I
preserfc@/af ﬁ@girﬁl %Crgﬁuﬁg& e Z(‘fo)hﬁ%tﬁﬁ(n %g:gn}‘{i\f%&g % P'z'lgig%é%a\éﬁé%g%‘%%leveland

OH), qngﬂéfpizme@/T@emBuﬁﬁﬁ SERiospipresh EYRHHOPRIAMSETE werp as follows, initial

Céé%r%n)ét %’Eﬁfof 8 ﬁmu@éét ampIfehtiohlHt Qm‘@@ﬂ%sé@@ﬁ@s 5@‘1@1 for 30
| CAL. ANALY:

Seco”?ﬁ‘ ?r;ﬂds QE 8‘{/@? %Pr teSechRs rB%e@ﬁ%le%S ﬁﬁ?@d“'ﬂﬁ% ﬂ”aiSXtB'ﬁﬁ'P” at68’c

for 7 npeute PER pmd;ucw fedin thinee deadtioosvivag coutbinedrana periftee siith the MinElute 96-

well Uﬁ H‘-'%ﬁ’”&in‘?ca%% %% 'age|11 B/gg%% S%%%ctcé%jﬁgl t? {ehis?fr%iraj?e{ctu?grcshdirections.
Samles wemﬂlerﬁecuhioehlprwﬂaaw@e ot ppircatt! €900 & gior Buniattes

e(b1pl)rifie<;j_jl {) &tr\rl\}é@ ki)vé\]eh %rlnomépu@e gﬂﬁ‘@ts}sgélgl ctaPeSr#ott disturb the white,

I evi max RESULTS 15 SNP [tering
ge"'ke@@H@rﬁf @aewm@@s P)P % PEoHECts weteghen %F‘?%@dn'af?éﬁ/@ an average

size b&tRECEED-8000p3 WG RYPT A §8RIRrBShoRNIZS SRSy hidR)YamMbf haRied PCR

producfe R BRI SIS A G BF VAFLI B P16 RO RO F BPElee
fragmdntdtioh @f e PraLoLs O e avapdids Sitedesy thAr I &) lifsvaaneritadarsthig@9® TAE gel
electrq&)ﬁi)rt%rg:s)r &Igplr\/oé(f)rgg%grﬁgt?on éc %Nﬁv%g\'lspgnch ea}(lad vi\f%NPOS:S uanfitg %f terminal
deoxynucleotidyl transferase at 37°C for 2 hours. The labeled DNA was then hybridized onto the
respective Mendel array at 49°C for 18 hours at 60 rpm. The hybridized array was washed, stained,
and scanned according to the manufacturer's (Affymetrix) instructions.

Genotype calls were obtained using the DM algorithm at a pValue of .33 followed by a batch

analysis using the BRLMM algorithm following Affymetrix specifications.
SNP Filtering

SNPs have been filtered with the following criteria:
Missing genotypes rate must be < 5%
The Minimum Allele Frequency (MAF) must be > 1% in controls

The probability not to be at Hardy-Weinberg equilibrium must be < 2% in controls
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MSPP cases vs. 497,641 323,664 65 % Ms controls FDR
25 The FDR results are shown_in Fig. 9 At a FDR

wo bweskiokd of 10% the SNPs ail genes were selBCI/EPR08&067949

shown in Table VII. TABLE VII 30 Scan #SNPs #BI Ns
P.vs controls . .78 . . . . 72
Thg%i_“ 'ﬁ“éf%§%§ry&‘%6°h%ﬁcase§me SNP (SNP A- 2185631) was

selected in the SDF-1 (CXCL2) gene (see Figure 10.)

Only SB&sByon aod€ongl etrombsonessvdaragen oy ahalpdies, we can see

that the association comes fromthe differential
i allele Cin cases and control
s‘f’}\'ﬁ% (?I oh@RLgééLE VIl MSPP vs controls WO
M2 07 051785 51 PCT/ EP2006/ 067949 Genot ypes cases
rols CC 2.2% 0. 0% CGZZ 8% 7.4% GG 75.0% 92. 6% A

The Flglsgta 'se %%c&e%ﬁ%?eé% e[n e& |mated %\I(':I’thqp 065 %gr?ﬁjut%%hss W%nNF]e following

Inan In

univarigiestesty &rsg¢g axostdésts wwf Bearsortef stSidkc) lfpr exch geswatiobed i n

A”[ei(;tqegtol | owi ng: According to Ensenbl, which only

ntified the two isoforns SDF-1 aI pha and SDF-1
Gepetyaic tessNP_A- 2185631 is | ocat ed 25kb downstream of the
Mlﬁ%nﬂof(aﬂélﬁ%nh@@Mﬂy;ﬂéte@i@bﬂr@%a@@ﬂﬁin No 10 gene is
| ocated nearer to SNP A-2185631. SDF-1 is | ocated on
M P YRe5YieEe A Qe&?&tyﬁ'éég%iaiﬂbﬁ?d'a%’om%i NCBI buil d 35)

and spans 8kb. 15 An annotation of the genomc

RES seguence has been performed in order to know if the

VI:

' A- 2185631 could be related to SDF-1 gene or to
anot her nei ghbouring gene. In sequence dat abases,
SNipfilteringeand gemomicoovedagesr i bed i n Ensenbl were

di scovered: SDF-1 gamm, SDF-1 delta, SDF-1 epsilon
afpp!Brg-the fiiers defield abpye educagithexpuraber o emaiings3iies 49 shown in Table
3 exons. 20 The | ast exon of SDF-1 epsilon and SDF-1

phi are |located 72 kb downstream (see Fig. 11). These
nédPlfedliences have been subnitted to the NCBI in june

2006 hysLiddyResearch.lL.abarat.qri.es Catdi.ovascil o
Di \/|S@ﬁrhn (‘;‘mrpr SNRS 818l _an#SNRs ﬂﬁﬁr;ﬁﬂt?r{y’@ Bi. Pemamlng i

LlDNg}ﬁPan%PS%H%an 4% &fAnapol i s,323M0646285, USADS %I'he

NS 8128520, and . DBRA5519)..encading. .t hese W0
isoforms contain canonical splice sites, a

pBDRadenyl ati on signal and a pol yA tail (not found on
the genom c 25 sequence).

The FDR results are shown in Fig. 9
At a FDR threshold of 10%, the SNPs and genes were selected as shown in Table VII.

TABLE VII

Scan #SNPs #BINs #genes #deserts
MSPP vs controls 78 72 62 10

One SNP (SNP_A-2185631) was selected in the SDF-1 (CXCL2) gene (see Figure 10.)

By looking at the contingency tables, we can see that the association comes from the

differential distribution of allele C in cases and control populations.

TABLE VI

| MSPP vs controls |
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Because all splice variants have the sane first three
exons, the 6 isoforns have the sane N- ter part (88
wamionos@ass ds). 30 Thus, a detli| ed bi o- anal ysi BCDEP10h&@067949
regi on around SNP_A-2185631 showed that: the SDF-1
gene is |longer tpag—expes e—8+khb—txstqgad of 8kb the
SNP of i nterest igvﬁdkypf:fsuuff$;e50°kc°?tgti}j; SDF-1 gene,
| ocated in the }Jast gq"m nf22é:j 1 m“ﬁ/ | on and SDF-1
phi (see Fig. 12) 1£9s tHus % Hd?!,'d;g%ﬁhat the SDF-1
gene i s associ atled WG pri rmrfﬁ' tlogr flve M5. 35 WO
2007/ 051785 52 PCT/ EP2006/ 067949 REFERENCES 5 1.
Andri anmbel oson, E., Baillet,C, Vitte, P.A, Garotta,
G, Dreano ,M, Callizot , N (2006) Interleukin-6

atte es the. d el o

e SPuldgs 3 B PR Py R4 SIS LR % s osgied in an ntron of
recentBlis¢Bvered ng\et Is«thtmha & .9BF-1,@sslesanbed M thé @tlowing:

Myers, EEW, and Lipman,D.J. (1990). Basic | ocal

alignment 10 search tool. J. Mdl. Biol. 215, 403-410.

3. Altschul,S. F., Madden, T.L., Schaffer, A A,

ZRad¥didg to EZ-‘B@MSI, \Zhlch Mhily ho%ﬁtlf}éé,th@m |$df&m§rSlﬁi 1]alpha and SDF-1 beta,

%199 geged BLAST and PSI - new gener a
SNP_g52 187631 & 'Rcaied 2k slawsstgaghor ”pﬁ%BF An(%'so WM@SCC%@%QGHG No
gene iRRBated heardBB BN B2184631Amar a, A., Lorthioir, O,
Val enzuel a, A., Magerus, A., Thel en, M, Montes, M ,
Virelizier,J.L., 15 Delepierre, M, Bal eux,F.,
LBbttis basgteth oRichroanadonte &6 Zd 1925479420055 F .NGBI®9@) 35) and spans
gkp. Stromal cell- derived factor-1 al pha associates with
" heparan sulfates through the first beta-strand of the
chenokine. J Biol Chem 274, 23916-23925. 5.

Aﬂp%%tﬂlon = the%%ﬁ&h‘cas%d%nce ﬁ%\@@é@r‘ﬁ]ﬂékforﬁaed in order to know if the SNP_A-
arelli, B., Serafini,B., Lande Al oi si,F., and

21856%8%1'%*)@%@% oGy ! 99es Qra%wc&%erpﬂre@hmma@%% i tic
cell-attracting chenokines in vitro and in 20
lstegg@%?%éla%%s?e%g%hlg?e {Q/’%%ﬁ’[% noé%%%%%ﬂpﬁiﬂg%gpl S %dlgcovered SDF-1
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It is thus concluded that the SDF-1 gene is associated with primary progressive MS.
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10.
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12.

The use of SDF-1 or an agonist of SDF-1 activity, for the manufacture of a medicament for

the treatment and/or prevention of a neurological disease.

. The use according to claim 1, wherein SDF-1 is SDF-1q.

The use according to claim 1, wherein SDF-1 is a SDF-1¢ variant.

. The use according to claim 1, wherein the neurological disease is associated with

inflammation.
The use according to claim 4, wherein the inflammation is neuro-inflammation.
The use according to any of the preceding claims, wherein the neurological disease is

selected from the group consisting of traumatic nerve injury, stroke, demyelinating diseases
of the CNS or PNS, neuropathies.

. The use according to any of the preceding claims, wherein the neurological disease is a

peripheral neuropathy.

The use according to claim 7, wherein the peripheral neuropathy is diabetic neuropathy or

neuropathic pain.

The use according to claim 6, wherein the traumatic nerve injury comprises trauma of a

peripheral nerve.

The use according to claim 6, wherein the traumatic nerve injury comprises trauma of the

spinal cord.

The use according to claim 6, wherein the demyelinating disease is multiple sclerosis (MS).

The use according to claim 11 wherein the demyelinating disease is primary progressive

multiple sclerosis (MS) or secondary progressive multiple sclerosis (MS).



