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USE OF SDF-1 FOR THE TREATMENT AND/ OR PREVENTI ON OF
NEURCLOGQ CAL DI SEASES FI ELD OF THE | NVENTI ON The
w@e@smest7si nvention is generally in the field OPCT/EP2006/067949
neurol ogi cal di seases associated with
f4 I
USEYPs Ib(f)—‘n ag eﬁaﬁItHeEg‘?ﬁgNmr%Nﬁpﬁﬁb}‘dggb EgH‘SNQSF%%[‘J‘ROLOGlCAL
manuf act ure of a medi carrent fo‘or treat ment and/ or
prevention of a neurol ogi cal disease. BACKGROUND OF
THE | NVENTI ON Neur ol ogi cal di seases associated with
FIELQSWT?—[I‘:‘ EI\}EER%E!i on. Neuro-inflammation is a comon
neur ol ogi cal di seases. Many stinuli
ailee prasggenvergionasigenéenafly antmetfietthof ndiirclbgicalndisgashe msyariated with
neuro; |r?f%%'ﬁ§|olﬂy NB?@ES&%L%@ tl% Bl%ggﬁtr]?\ye%% ?%Iat%#fté e (& of8DF-1 for the
a conseqguence o tratma, of a central or
manufpeturEphfeaf aledicemert fdameajmeot araforgprevantibn of a bawblegical disease.
infection. The main consequences of neuro-inflammation
are (i) secretion of various inflammatory chenoki nes

Wla cells; and (ii) recruitnent
f additional | eukoc V\,hlc w il further stinulate
Neuralagicgl Jjpeases asspeia "IeHr%HT B‘ﬁ“reatr'l%'hr odegenerative

dNsemsietarsmetioras mbmlnmnefesmr@rt@mc§t (RB)p|oghlay Hiseasss. Many stimuli
are QB e RN AR R Sl hoR S B o d Pbigodendrogia
suﬁermgmrgje a consanuéncepdadrauma; hia pemjg‘;ﬂ espériphersl nettye damage or of a viral
or bacgéerﬁa‘f@?(?ctlgﬁjem oﬁggh&@g%cﬂlaeﬁg%s Eﬁl?@hﬁ OIWaF&(I) secretion of various
inflammetory | dginekines by astracydes; mjwst@ugegells[jandn(ua; recrwtment of additional
Ieukocﬁ/gel‘ér g@i%gEgigbb%ﬁstﬁégzﬁrotﬂﬁgI%rr %Eﬁplla In chronlc neurodegenerative
diseasesssaudhatednwiiplh mierpﬂSI(Mﬁ?atﬁélmlm@"spksaw (/Néb@ntamyotmphlc lateral
A t .
scIero%‘ép(%E?fgﬂél ocaﬁ&; o# IBQFSI %rﬁ n%mo Zin ﬂ“ﬂ% Sease g?r?icl) Rartlmpate to the
progreseidiafi ghet @S%@@UMW%?ﬁBMl assofiaed Witirmear@inflammation can also
| t the brain, which may
be ref‘?rﬁé(?{gr%erl?enw ﬁ%g%gﬁ L V|brg o%(e %(Sel?gr]y 2004) . Chroni ¢
neur odegenerati ve di seases conpri se, anong ot hers,
Chronto durgegieselaiVeddissasedB) , Al zhei mer' s di sease (AD),
Par ki nson' s di sease (PD), Huntington's disease (HD),
afyadrenpneworlegasesdtive disepess S1e(PALB) oS ls$qsiated il aminflammatory
respo%er ORBY¥erft '\@/Aﬁeno@r sQ e@'t QRS s ﬁgm@‘c{}ﬁ}laﬁ}fﬂéjtfoﬂm?na impact on local
zhel mer di sease IS a disorder 1nvol V|n
inflamgnatien |Irbthstdl%ﬂ@spdl brem %dlrwﬁaxamaieésﬁynthuewg of irdigmmatory cytokines
and ogﬂ?'ﬂ%ﬁatér@ iRt Brafir, e m-gg n?tdrﬂ%fgﬂﬁée %Fﬁé\ﬂéﬁr' (E’grr9d2004) Chronic
rain tissues, not caused di sorders o
neurogeggsgrative pﬁl$€ﬁa§e§/ PEHERer atnioog etbersnmulidey pctgiresisdMS), Alzheimer's
dlseastér 3)\?) apLRRRYN s%%@%erﬁeDf qbﬁtﬁ@&%é 88 Q;-ﬁ.‘%)l %‘#nyotrophlc lateral

e denenti a/ Al der abl e

sclerogb&u(ﬂb‘hb auffimlenwstany airorityd Mot prwélcch%ﬁ@sa asd %@o‘iw@mm%e

CR&EElWrQndlggge g@yf% nf ld%m?'lﬁ%lvﬁq_ao%i@r?drﬂ diminddhtal functions
hei nmer' s di se (AD) pat hol ogy Ari as

resultlgg@r@)n Fhrangep doRrain stea @lS(lp:@ldqsssrgmmng(gf@éam dipsugse not caused by
disordBFAbP tr MRt 8ds8RA Jrvhat MehyBkrai dementia and diffuse brain atrophy.

Alzheimer's disease is also called senile dementia/Alzheimer's type (SDAT). Considerable

evidence gained over the past decade has supported the conclusion that neuroinflammation is

associated with Alzheimer's disease (AD) pathology (Tuppo and Arias, 2005).
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difficulty with wal king, novenent, and coordi nation.
The di sease is associated with darmge to a part of the
whe@rnstkat control s nuscle mBvenment. It is al BO/ERdb@as7949
paral ysis agitans or shaking pal sy. Increasing
f n d| h t

RRARER s SRR IR, Boe, O of o thin BRrHEEEY B ghaking anc

difficuthhweitimaatkorga molvermsnt, and’ﬁbc(r@etlm Tab d;seZ@@[s)associated with damage to a
t t n

part oHrHlé ﬂe]rg&]t t‘ﬂ%tegorngr}oi I%%Jg Ié 'Fllpc;vleh%n??tofrs eﬂ%or é%%geoa%ii\é@%gﬂns or shaking
palsy. dllseaasngioemdamm uf:rurzal | hyunipserc oamd clanlmad:alstuyheaprjmsemuggested that

neuro%ﬂ%’%h}ag&f ilsf:eing%g{)ﬂ%@acgﬁtn%tloh'to Fe n?[]r%ngﬁgég ﬁﬁD[% (bao et al., 2003).
dHsotirggen's abRgeesgyn{HD v eis deol ||mearwisoca|umsemaw ddminant neurological

inflamb%?%gra?skélag% Etee[%%%géeopoés H&el?ﬁtfg I){e Fé?dr@glcw%%&s%?%%% until the fifth

decadesofalifej 90d desultsamlsps@hpatmgd&sasbwel ap®luptarmenenangent disorder, and
A estr i ,

cognltﬁlgpcglerecﬁ%ee?%so\épa éf?h/ﬂltu )tgr}era%%% érog;?el%%a etgg{egﬁ,m%%ﬁ% Jg:}fe%k following
onsetLat eral Sclerosis, also cal | ed Lou CGehrig's disease,

[ ' i SS 0 l, . Qf

PR S5 L 958 Rt AR BB oSALBloof oo
contrchntivalurdagypeasclesibeaahse efsdldesttmctlcm blosmvetellsis dhee biairs gne spinal cord.

of_ ne tA ul at i.on. t :

Amyoffyé EbRE soRH S BB LoBic I gd s i Qde! Bfowving toss o
the useagnganira ok eyusciese The navEs (Cotrsliiny tresetmasclgs $0D4)and disappear,
which Vg&flﬂ?% fos3 6t [rrﬁlglc%dt ngQ%ué %Bfwe Iggk 8¢ r‘?@r%L?sdétﬁ'nulation. Although the root

adu onset” neurodegenerative disease 0 Known
causegtf iAdSogmainshekeamd ineu minflrrymdtienumdyopiey arken gole hr Al (Consilvio et al.,
2004)neurodegenerative di seases by the prom nent, if not

primary, role played by the oligodendroglial cell in

t Meltipket $ystpemetroghyp(MBA)ss 2 dperadic poptonset nevradegenerative disease of

i.nf t+.0n-r el ' [ e
unknog\}l?l.%t@%@ﬁf&%@lt%ﬁ%ﬂ%ﬁ@g?%ﬁ@gﬁ% gﬂﬁé}c:l@ﬁgcgdﬁﬁraﬁ&jaﬁve &seases by
the pmnﬂm,eifirmttmmuary/smlgaﬂen@nt Qy dlive rmdjgodeelgplghdl te)l ind thea pathogenetic

[
proce%sr eﬁét?‘:sngPo Iegicgrslgﬁé H]?ﬁéerﬁf:eqe%@r geﬁﬁg:hv ggs J, 58 mfIP{fante et al.,
2005)( DNS)najdtailffetraIkmtoaDarbllnacprs’is digeasgaist thahkfSér padients do not respond to L-
dopa tgéaq'g]%ﬁﬁy ve course. M5 is not the only denyelinating
iseasé. Its counterpart in the peripheral nervous
shsittipla {dRNISSis |(MS¢Israrnlnﬁamnfalquﬂamewadewtsbiamoﬁ thg central nervous
r n er,

systerﬂqmsf}qh%ﬁ%& glsél %‘Paj)ts% %g’rltgrﬁa SolrJ & plaog;p%s%,vg coqué I\ﬁ?% %ot the only
demyelipaied idis@bsergltp @oyntediactulno tieu perieitengl beyvowsd system (PNS) is chronic

inflamﬁégérgﬂi%g@héﬁlﬁséﬁﬁé c{(;fﬁillée (é%ﬁ)pa'trﬁ/AggaFPl\ﬁn t %‘@cﬂt@sutkére are acute,
monomsmqqﬂs@@sas@cmm teogfmeoatorysgerdyatinating pelyreBiculoneuropathy termed
Gunlaﬁ ée[ SPHO REBOIR (15 R | 4 5q LOGBIRE Wi%&i Qrfc{éﬁh% ﬁmyelms (ADEM)

can r I Seasé course
in thef GNBI IBs>trt MS anag?b%tare hetero@eneaus Isun@rotﬂesdlrsb’bﬁsdtfferent exogenous

assauﬁ%égﬁggéﬁhé;rﬁ\gﬁggeﬁm A E s f RS LR 1 XusQ%B’ E{gurQ@ttgékgf&?glly fulfils the

use permnmanen neur ol 0ogl Ca
diagnosiic gritesiat loi hothu dieeakiesoaximal damagde cn adsbioaryrinearily demyelinating lesion

and cause permanent neurological deficits. MS is an autoimmune disorder in which leukocytes
of the immune system launch an attack on the white matter of the central nervous system
(CNS). The grey matter may also be involved. Although the precise etiology of MS is not known,
contributing factors may include genetic, bacterial and viral infection. In its classic manifestation

(85% of all cases), it is characterized by alternating relapsing/remitting phases, which
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of the immune system | aunch an attack on the white
matter of the central nervous system (CNS). The grey
woradores178my al so be invol ved. SAl't hough t he pr eBCEEP2006/067949
eti ol ogy of M5 is not known, contributing factors may
[ ude C ' | raI e t
corresgﬁgéé S@C éé f P%ﬁ%@%@&c&%g?ﬁ céasgéls§ gé\)e%ﬂ Wlegké fBllowed by
substarttiat arccqmplzedrebgvmj/ t(Noseatarthy, i%gapeerl@/sr(ﬁrreltrﬁsswg grow shorter over
e orresp 0 i.S0 [ .ca
time. ﬁﬁaﬁ’/ ﬁat{e:?ﬁén(iﬁé Stelnﬁesf é’ gﬁjgﬁa |§e\%g§k®%?sol %heﬂ‘gé ﬁ%ye%g b§ éradual loss of
neurohoubatﬁmnthoml widhr parma’pbremce regopg@yel §is (Nsmed rsehgndatp pBgressive MS. A
) h over, 1 L
small %do%sh ?ﬂﬁ&éﬁ@f Iefﬁl%agét?e\ﬁt fieg%geélrgﬁtéé’legﬁd uwi%ﬂa\frupted decline in
neurobbaah‘un@mnzfelbbvmg grwﬁorﬁheldmsese)(pnrrmuy ploggassiae MInct i on

bl BREH AN BolIR SHERRNE! e HloSdeh S BHATH rpReBrohnammaon
(Eikelgretooemetss)., 8037, élusten ejala@dbd). and uni nterrupt ed decline

i n_ neur ol 0| cal , functl on foI I OWI ng onset of the
Neurolngicg 0 2 > an N Pri on di sease and

OS5 2 050, B0 S B s gt o
a V|raa||nfgct2m049 virdlevaagiradjpre gor, i very aaredyt, dvactatias evasegation), suggesting an
mmurﬁcﬁ%d 9\%@% gonhHegésgé%s'ﬁzg egl‘égﬁg%ﬁﬁ%%@ rgluﬁgbr%thles that follow a
viral viagtihatign e thier @uillainfBecrei mdmmellarearslnvlacciemelnrtahng cwaorders with the
seme YRIERTRna SRR 3 MATFLIELRON, polsREsLLOgRE |
pblﬂ'L}sza@s@mata@my@mlamy_eg s[cmly pfagiréssiveasspiriat abrd disease associated with
mfect%r"f‘g);grlqb?hu Jlé'rh grc I@ﬁn@ﬁ#%b@b Pw%arhsré %%ﬁ%{gﬁ%ggoﬁ %Sﬁ’é \ngla{ess of both
legs. i nmunopat hogenesi s, but they affect onI y peri pheral
Sb@%ﬁl%e%ous%%é’rﬁ%ﬁ@&' ﬂ%ea‘ije ’&ﬁé%@%@ﬁo &i Jﬁ!a&‘@h¥ meningitis affects
progressive spi nal Cord disease as te
the miembearteisosurtpynding thertmain Targke bpinbly egydo enegpihilitisv affeds thes brain itself.
Viruse%ehtﬂ%faﬁeecﬁl gﬁgﬁrgyaé%gﬁ%hk%xﬁﬁ{bgﬁg aglfrde&gr%] clorﬁﬁnclude herpesviruses,
arbovwesowsxsaq:kemrwaeﬁs eChe\nnungss t Bsd driteyovigusehe Smmbromﬂasse infections

prlmaﬁlyfa'ffgwkaﬂgerﬁ b(t %@g C&Wra thcéot?]rg n)%ﬂ? %‘.ﬁ‘{ {r]ltegngningitis; others
primardlg raffeel thaéafalomdsryesulé'm QMhalitanmasplaﬁ‘abt leadih diye imeoingeée and brain
and Jeégl#PQr?VhEHlﬁgoc'e ngﬁrt?eﬂl\’lér Wt |tf‘soxssg§rk'rr¢6l*a ?ﬁrﬁ&on in children than is

oVi ruses ent er ovi 1 Uses.. Sone o
encephalitisc Miroses pifdatdineg Icgntaaﬂ frectous fsysteamimigeswayshel hey shngetly infect and
o) [ [ [ f o i
destrog VRS J‘L?mb r}ﬁ? kgc?fe mn r éﬁi'ﬂ%?‘géné vb@sﬁf@? ﬂ% @’ﬁzﬁtéo E{F(? tbl%gYS immune
respowmntyb taé frémtlowphnetnhnes gevsasgesonrdaly dampge émtﬂleroeﬂ@ Bround the nerves.

i SR ABRERERIT i B 0 S R Bl s

severg aveeka bitergeoaiesy fswttfematvu’qe lmessnays. They directly

| nf ect and eI troy. cells during the acute ill ness.
M@@&WM% infection, the body's inmmune
19l e S Ty SRS FRUGRS 19BE0 Sl tonamia cn
affect dv@ﬁ‘ageey(mwhm eaatiepuknjusy de fiN dnipbies triegiyo- mé@mmagon nFor example,
IeukocMEemﬁllﬂ'h RaNs Eﬂllssé’f{'&)'irgﬂﬁla%?\’rﬁl%mm%ﬁlfsstrlaéér% il G5 PY¥F (¥-regulation

e acute
of the MCP-1 chemokine in astrocytes (Panenka et al., 2001).

Trauma is an injury or damage of the nerve. It may be spinal cord trauma, which is

damage to the spinal cord that affects all nervous functions that are controlled at and below the
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Neur ol ogi cal diseases following injuries Injury to CNS
i nduced by acute insults including trauma, hypoxia and
wo sohemi7es can af f ect both gre)‘} and white matt ePCT/EPJ006/§67949
to CNS invol ves neuro-inflanmmati on. For exanpl e,
A . . e u
evel GEHEIRUNE idg pthbEtbdntol 3 SPRBbAChy bl RuRg sugn as vauma
causet] ipg ckzlséd]]eat’mmjmki ne in astrocytes (Panenka et al.

Zeglle)gral-ﬁgﬁw Cor tolrf 2%9}4 &)ﬁmﬂtgﬁ?qg ge];r%etrgﬁ e e{rﬁigphelres, and more

typicalypiheaterrods disethde refef éxbdaeld bf nemeous thelrwtmeolmalrt HWxpending on the
. ntrol e d I f t ] I
severllﬂ)l’qgﬁ ﬁ'l%l i) %xla @bz[:oon F%S égrgorr]r?\é?hfgﬁon &que\%rﬁﬁ% brain damage,
coma anddesth. such as trauma caused by cl osed head i nj ury
OB SRR yuRP i ol By Bl 86k SoHNIRRBRAL BN [P also catlec
cerebiiogasrsiésat ctlsjaasefcafractcmieat Ilaaskaquoup(_\pgeralm @laor@rermohmg Ioss of brain
functi&{sathgt ogg?Jpse{R/HEH%eOBI to@%u % 'amé #%[1 cgfr{ﬁe 'Byaﬁrq Xé @terrupted. The brain
synpt ons range rom fu3| o irreversible
requirbs abcvutaaimgjehe cummnan af dlead im thetbodkeT hesprinsarg blopdsapii do the brain
. (e . o) i sch
s vl RS OO LIS 8L S BB by o i
multipke gtevigs todt drci smpdlysmsplmfs: anea alf Viven grairo Fsveofa briefi interruption to the
' e t
blood fgg@fc%g%ﬁ?%%@%tre&%gﬁiﬁf ﬁfﬁjﬂcﬁgﬁ n%h%%%lc%gggc}n@) r@aup%gtoms vary with
the araboozftthea%iofaffdtreadcamd:@balrnomnly ofclude cghi prolblamsbasdghangee in vision,
r I ] r :
speecH %hgﬁ{) Q!egr%?ﬁgdj% ém%ﬁ%épgerf%%ﬁ%rpm 5 B Ogﬁﬁg b\%ﬂ){,c%r changes in the
level crfhrensdwtanehs df the WooHiflowtib detreasad floolqmgblt thph @ fawtsecorats, brain cells
t | i fi n
in the J?é‘é fa?@ﬁ stFo&%B (%gaﬁctt'ggfgé]%ér& @%rﬁ%p?ﬁtw &%ﬁ%&% gdu{glat Eye% ofthe brain or
even dJlEath eases in bral n function (neurol ogical deficit).
T t : it 0 d
OGRS NORY i B PR EALTS e ARSRAR v o
also simply oalleddyead dhury loanlpesd hda;tlnmeelferﬁmammuryoﬂhere there is damage to
n [ ' e
e sBEERAL08 oAk B ety B mSIRARAS A cgy or v
accidents, bubmgyg rlspleanuraasf thevrasait of dear drpwining dealrtsatiapk, tsitrekaaealnfectlons

s LR BR LGPLEL P SRUSMBRPIBASR AR & oo suppy
to theibmgior gndhingreforaenroepefdredte aBNG ‘@noxihnjiMS. Brainajoet q>roclosed head
injury %E&l&g V\}h%h%é(re |§fast90\ﬁ't5rﬁ)i]1é’ hggci lagan Qmorl ?Jﬁﬂf&lé( a%ld%toc?f%dfall There

to an
may bea@ pdr@dmfanmrtsewaarwsmmmdlawy &ﬂlnwlngbh@mmroat\hlecmmd Iast minutes,

Weekérrégl HBI% Hsy HP.?r%P{%"B?au‘P“&%H%g G cur%ratbthgyt def gmﬁ Hg’%ﬁ@%}’r ?P{he sites of

SO occur’as the r t of near
impachtin gakiculst woke azahkdll fratt@nt is pnasenTHiasget ggréusidnst mayi batassociated with

an mtgc@rle@)ralmagmé Y@b‘é dorua%léeJnEXmEE%gléartgcla?latcgra{tEer e[?ﬁ&seogxonal injuries

rain ore ca
occurlge a @fseht p’edhetanmggndrtehsalnc&tnam& Q‘fjng;pfphal Brogésses rjrottucedrby rotational

moverﬁé&geoq trl?eeﬁ%ltjl Wlttﬂny’[hg(‘sﬁbjﬁ STh\@Peepn yﬁar gmbl? hgarm)rlqlxi{\é%éeﬁsgﬁs or diffuse

cl e accident or a
damageaip @@na Vplechl ozh ofly badetestsidonisrmssspicative8eeangbry brain damage occurs

as a Feghllt %chﬁpﬁc!a%oﬁé ﬁgwopiﬁ\@iaﬁgr [F\%ymloﬁ%ht B} WﬁﬂrﬁSThey include intracranial

hemorrhage, traumatic damage to extracerebral arteries, intracranial herniation, hypoxic brain
damage or meningitis.
Spinal cord injuries account for the majority of hospital admissions for paraplegia and

tetraplegia. Over 80% occur as a result of road accidents. Two main groups of injury are
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weeks or nonths. Primary brain damage occurs at the
time of injury, mainly at the sites of inpact, in
w@aorisuBar when a skul | fracPion is present. RET/GP2006/067949
contusions may be associated with an intracerebral
r r: 0 r [
recog%‘%f?cpagme iy r?aﬁ |rlljﬁ5?%sr %gag%e%ulﬁmQég aéﬂe%qh ut ¢ ?é%%eog@ﬁt trauma of the
spinalagdrdt engi hervst rcmtsns Pefforading ompiriepr cave sseise pexdelnsived d@gruptlon and
ti 5 h e I . :
hemo#ﬁéeq%é C‘Prr%% @H gtg{onr) Hl)%t grlgﬁélﬂrg\grll %Sné%o%'% ﬁ%ﬁj?t%é%omated with a
fractu@aﬁsigtsatibo owirmsplnam:pmmrcarhucdnntsyrsba!lyctmrmtsardble radiologically. Damage
' call e_ocgur
to therz:eo% (fe%g&is Sh t?(e e§%%gﬁgﬂ{ e\t}@ﬁ |”ﬂ r%@% ra(ﬁ ﬁé’ c%ngaer%d 'F two main
stages:nprimary d’quge nehicldeare rrtounaxsroa]m alervleehturerlhmgaeptlons and hemorrhagic
necroéga&@géccong? éie[ %I&‘?%%r SQFa%]u rhe%r'r%\?oﬁ'na infarction, infection and
ntracrani al “hern oxIC bBf al R amage or
edemaeni ngi tis. Spl nal cord injuries account for the
t f | d i on
okl e RRSELSBeoBlss' dF L Ahadf 1By W E M nerve. vioten
muscldarcadigity st fonbIermrlerexgammnsofcaf joimhjmayypradececs dopal nedropathy, as may
l,i I i W and_.cl d. inj
repeafé g%?@stlr%u%egsg? grbt‘f{ ?lgﬁlﬁg %f? s?%ﬁ too@hgﬁrx'cg%srlvgq?/ﬁ)gatlon from air
hammeear)v@reseonesor émra‘pmemtipagalysif} usliadly af@ntscauzee‘lomttrenasv(elnar radial,
rrha e
perongélz alt'péongaﬁ)r%ﬁﬂ}%??%s(ég g:'fzjrmgI s%?rﬁg %I%é as?ﬁodz‘.”g@ %’r&%ﬁr}eﬁ% in thin or
cachettiaptreonsy ahdodftarnaniataoholics) bealsr[arm! carelsuerg. imbarphl tugnel syndrome).

s TRREEDLS A B Ly PPRARELS, 10y cutcnes, o

prolonged drempech gioderesd (¢.9. tnvgarseningst Brgesatiprinjuegsy caaraigpe pccur durmg
sur Gl A& contusions, nerve fibre transections and
gIC I .
norr aglc necrosis, and secondary damage, which are
extradural heanmatonmm, infarction, infection and edens.
PeriphBralh@Brdpstiyne nost common cause of a |ocalized injury
to a single nerve. Violent nuscular activity or
f Bedphsiral Newseratbeissd singbme ¢faiensonydgsg mubgteeweaknesaliand atrophy,
r S i t
decreé‘seeldpg?% r}doﬂ re eso(;%flﬁa\tlags%ceSSI éerﬁ[&%rggﬁogﬁ (?rrln érgf‘tcombmatlon
Peripheaamhdewppatipy @sémlatﬁd it raam@rﬂegp@eratrqrsuaspreeaw alyo referred to as
r
Walleﬁgrf E&i%?/]ef)alrﬁgrﬁn ﬂ%ﬁ%ifla?rﬁfé&%ﬁ&‘l%s%%sl%fm\g) ﬁ+neagp g%r %r}]éStoll et al.,
2002)anest hesia in thin or cachectic persons and often in
a ) r r u ;
l)]/’ﬁé’tb%éasgé rBFde Sai‘%?tgg glR%YFy& i fgﬁaﬁgt?%u(;bé’bets {i\ﬁ% rc?)rmﬁlBF‘é nerves in
separatgrayeas (rbwhgiehywr@ytqp@try) @ avary, nenegs @h@étan@eusly (polyneuropathy).
The aRBPlr%ngéj ﬁh@ﬂ?eﬁfeg%t W $Sn (Fatdtes @Sﬂﬁﬁ"sdﬁgbggﬁsease uremia or with

ticin I es can SO occur rmn
toxic pgentdder ke mp@lm ph@atmorrﬁcm\wat ¢8) (Reg.i |ph@uéﬂ or chronlc mfIammatory

t d ; r
ol D AR e RURS BB SR S b7 MR umyelnate an
myelingier Rerenetuts Psneplyordossadiga@peratyra e@dwe@bﬁme@é\en crhamage to large
myeli é\?éd RRGS QESL‘}EL{HO(H&BP$F g?bﬁ%éé{ﬁi\/?to%@ec tébn%ﬂ@@r‘oPathles (e.g. due to

enerati on, a proces So referred to as
lead tdégrémé#eaﬁertm usaelpnee disepsmicausen by tigksbite)r perehyng, or Guillain-Barre

syndrdifib) Sich&fly SREANRERE FiBEks( Stheld (¢8). dle to dorsal root ganglionitis of cancer,

leprosy, AIDS, diabetes mellitus, or chronic pyridoxine intoxication) primarily affect the dorsal

root ganglia or sensory fibers, producing sensory symptoms. Occasionally, cranial nerves are
also involved (e.g. in Guillain-Barré syndrome, Lyme disease, diabetes mellitus, and diphtheria).

Identifying the modalities involved helps determine the cause.
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2002). The di sease may affect a single nerve
(nononeuropathy), two or nore nerves in separate areas
W@ 0598 nononeur opat hy) , oP many nerves PCT/EP2006/067949

si mul t aneously (pol yneuropat hy). The axon may be

primarily affected (e.g. in diabetes nellitus, Lyne

di sease, urema or with toxic agents) or the nyelin

shediple oronSoéwrapathy s |usiiellyy seq’:cmdaqutt@ collager gasaglar disorders (e.g.

' r ol o f
polvariglis 1SS, 1 B° SR Ih e, S SLHPRIY Hierabi gooases (e
diabeteyel amgbiddsis), ber s infestiouls s dmaml (eygl rLyines sdiegase, HIV infection).

t &S e

Mlcro%ggpgngtrﬁédfs?ﬁ%gr@af}g rﬁpr?éah up%{hg/awrg?%értg%\fagoo%eof the nerve (e.g. in
leprosglef ect s. Sonme neuropathies (e.g. due to | ead toxi C|ty,

d

pgp%ﬁé‘ﬁog&ﬁﬁ l‘r%ﬁge?ﬂ]tg?e%agercﬁg@%%ggnegfyr%ulﬂforg t%%m (e.g. in diphtheria)
or anafafut;nmrrwneoreabtlduer(s,g oinh&udla{ireBgré dayadtomejpribal pcrlymaturopathy that
sometﬂﬁ%‘ﬂ |8}0é g at%ﬁg%eﬂrobébZ)Pélgoc’%ut Ar‘br%ne di abet es

ne or chronic oXi he 1 ntoxi cation)

pﬁ'bxfaragbytsagérecallyt¢&use|qcqu;aieurcmethygmngs%qnwtmessmpemeyuropathy. They
: | r 1.on . . .
mclud%regﬁelrtglfe ﬁé)?o%é&; 3P bséﬁpt%g c%ﬁho\%%t?ﬂ\?éergdrﬁseulfga%gr?lﬁieg Sner‘X/tom, nitrofurantoin,
the @océ | aailkaI(BdssrehsewydrmMIs Ly oarbdin s easmgxid#i, abigortzocresyl  phosphate,

. Lt us, [ er t i tihes
orthod oo Bl ShRPAST YR RUSEEN bR, 1 4f BB 'AIDSS crugs (e
zalcitaieodidanogiad)hy i s usual ly secondary to col |l agen

gj&gg@éﬁl rﬁgﬁﬁ%ﬂ%ﬁ%e&%&%‘[hf %l y gxrréfgf'nen, gn@%gﬁcﬁ% %i§e|1:—:'ffect of several
commdnlye ases erengatheraabem_eelcamml ondo@ng) fheorVimes etital@ds (vinblastine,
vincri%é%ﬂﬁ?ﬁno@mg}; phﬁétmﬁmd'cﬁﬁt%nmq éi_luup/s (Er'm[ﬁ %'P]b Ta}x%nesbgpaclltaxel) The

roorgani cause on uropa
inductd:inrcé(pterlpmwals}e@rppafthyt|h@ QUETEN (aetogjn limitihg threoapy) with chemotherapeutic
dru Pol yneur opat hy due to acute febrile di seases may
gs. . . : :
result froma toxin (e.g. in diphtheria) or an
abutitiomal weficieraied amd (hetapoli¢ dis@gierd man r&aitrie pslynelsropahy. B vitamin
r [ 0 L

deﬂmén&ﬁufgé%r{]ﬁgncgese w?oﬁa%ﬁO%gr%o%Zﬁ) @I A%gﬁﬁ@)us ?ne(ﬁn@, isoniazid-induced
pyridogigent sefimerayal Iryaleasmethml yayadooeat hyarisut hypemetviesiss  gravidarum).

Polyn%m'ggé}ﬁg%gg%ép%ﬂ)-rﬁ th)?S’B‘éFh P {?ﬁ%u%%gré& g%a/%mwﬁﬁlosis, and uremia.
Diabetgst meflitusanéicayse rsenwnmoaldismmptﬂmeurmmﬂw oSt éqmmon) multiple
monor‘?&{ ﬁ&d&hﬂo%}%'f i rﬁér‘oﬁ%b}@%@%&i@rﬁ ﬁ%ﬂg@ﬁom ogtorr abducens cranial

nerveg)oi sons and certal n Al DS drugs (e g. zal citabine,

dbg ﬁee{go%%t?olﬂ% d &ﬁ?&r@ Ufji SB&E?Vmélﬁtm)D or renal failure

nen ser1 ous si several
develmedb\nlh,etpftﬁnrmqeamonMrcmarsgmisfrequnotlyjkjeg]gs Wik sehsry abnormalltles in

the Io%le,‘@l(t?erﬂ“ﬁeg Yn%Ebalr@Sotﬁlenjnor\elge %t}ei%%%ﬁ)( érgﬂfﬁ?aﬁgnsenpheral tingling,

num contal hing drugs
numbr@mcbmmm;geia)n oT Hefidigngiestin mmtwom@pemtmraid vitgatoppsegrisation are often

promih%é.%%ﬁg%ez\?&% tnlgh érﬁ‘ur%éy{ﬁl ﬁgﬁaiﬂ}@)égwgﬁéhncgf the a ected area or
by tempgraticd cloangiesolndsaveraragsasethelre arenopjettivecsigrspait WSOB loss, typically
with schckiﬂHja'nd-glove distribution. Achilles and other deep tendon reflexes are diminished or
absent. Painless ulcers on the digits or Charcot's joints may develop when sensory loss is
profound. Sensory or proprioceptive deficits may lead to gait abnormalities. Motor 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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deficiency is often the cause (e.g. in alcoholism
beri beri, pernicious anem a, _i soni azi d-i nduced
wQEyeordswsne defici ency, mnal abgor pti on syndr omeBRCT/BEPZ06/067949
hyperemesi s gravi darum. Polyneuropathy also occurs in
. 0 Y. 0
mpotchE” bl Shal it HboBREER Vodtmdd SRhHERE Jend HieCHIRRIY; be pater and
drier tiag trermaplolsymetimep atithydysiyp stiscomation) swealirtg plag be excessive. Trophic
opat 0 0
changd3 (FRGuh A8 s, S8 oA 86 TR Rl B sy Rere oplify m severe
prolongae cagesret abol i ¢ di sorders (e.g. diabetes nellit us) or
r : fte
y@g?@oﬁeﬁt &)#fi}r?euﬁj%)a}%@ﬁ)%ecélnﬁ@%a{rﬁ § Qlcgli(oencs ggrﬁgir lﬂng %alnourlshed A
primaiyraxohepdtioyemay doedr tersetoremry darnyelinetiaf amamabdwemm in the longest
and Igijggr%[ahé%eé B\Zyﬁﬁ{% P’ihémclahge |£gir¥agr$cé/ﬁéf ‘é@é}%e”&« a?other vitamin (e.qg.
pyridoginep panioéphlcoanldznf@hmabldansa uycleanst\bawrmatw due)ftcb gnyridoxine deficiency
usuallg %E!“ur@ c?{elyd nE@ér{%gh%ﬁ%}gqegﬁ ?fg@'tiue 'r%?c’ésasaqgfaﬂgywtpc? are deficient or
depertdemptm pytrigiorine neaygese cbnvuisvm éNaﬁalsgsand tstnmrr@trwweakness of the distal
jeqti f
extrer@ﬁ%sc[% th\ﬁ%gi é% oou\%ebLg ﬁ %%rJ{aQ% ﬁapm}&% ?T?e!élgr}/eas‘r’:é BEnﬁ)anled by sensory
loss, pmwhem&:iand pefﬂl Arl@Bg, acrrandllngq cnldriesd, lnmnlags@nt numbness in the calves
[ S e it | t
and fe%)gb{e%{ygb;é v\ﬁ]sg%os bg [butcn Mgllt gles\fftsﬁr}s%g\{jgg é\%g ﬁyeﬂogtlow is obscure,
butthwhqmirwcwpmmleerwéfl CI ts may |lead to gait
a n ,
Hagd@b(ﬁhé pathits d é{é’ sz%HEEE g’f%n%‘?n’tdé ngrﬁéﬁhles or sensory
neurosa}tBEemGk@ycobMa@ddl' ototrordaﬂelaye o tel mosi wemyndnn\etedddry sensorimotor
[ t u r [ c
neurob%tﬁ\g. F‘?Sr?egoﬂ%l%h é%h%hrnﬁb%? rpe%?o a%é{%ﬁépog{ejn Srt%o%hd result in greater
disabiNtaslorseteery sipnopetimesy whigh a'lrmsars Koss ofeystdl ajradrer temperature sensation
, [ . n r , u d 0 a -
s ol o im SR DR BB o SRS o e TFE hBBTRCBRY is peca
mutilagéon rtyuestq rpalnpnrtsteesltl\olry Mltﬂlgﬁaqmtllsfectn@'tseepm@mcm)yedtise Hereditary
& trigt ;
neuroéﬁﬁféﬁ%{?rogncg{f% Iﬁﬁ)’ertpd' mggﬁtggsg%&%%ﬁfdgow& dnd EBej&glet-%oettas disease.
nilafignancy hedy aﬁsqorcausﬁ )Dobmewopa’fhhyvmrayomcﬁimhat gammopathy (multiple
C t :
myeloﬁ%hggg?ﬁ%rﬁ% r%rr%}ééegtalh\ﬁ%:bvnégéjr @@ﬂ{kﬂ‘lal d(%% EH&& %'? ééqa Bgraneoplastlc
syndrafeé.i ci ency of thiamine or another vitanin (e g
p 0 .. Ra eni cid,

Nz\mllg &a(fltggnoéjgegtﬁogédg?)%’]i (%ﬂ{i lﬂ% w&ﬂg?t#dug ﬁé}hg%esn'ﬁa f%ﬁlo‘ﬁﬁ%une attacks,
neurologicyl |nﬁarpera$nmsii$eaalsémgllli®ua¢ agssdoff oeurolaglealcﬁunomrsand may lead to
fant [ . . ON ' [ .
paralysf} AR & 2106 Faf £ 1uF fanlic SERARIER IR RAEAEREY acks in some
neurol@glcahuflatnmamry ei)steaseﬁ aiecavdilgblastiard is & meeditowevélap nosel therapies

I I conpani ed by sensory

that LB 8P of ne SRR BRI R, Cr i m,
coldness burni ng, and nunbness in the cal ves and feet

By be vvorsened by touch. Multiple vitam ns may be

iven when etiology is obscure, but they have no
proven benefit. Hereditary neuropathies are classified
aShemnikioes rtoenotaetinr opiakine®s canstivdasorsyperamibp af teneddl. (8-10 kDa)
cytokiﬁgekfgh%@tach@’té %eJé)rPErgn (?tﬁfi’r%ﬁe,' & E)Hafeimgﬁpl&P FQE%Btors that are involved

ary sensori no
both in basal trafficking and inflammatory responses acting primarily as leukocyte

SDF-

chemoattractants and activators.
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neuropathy. Less commpn sensorinotor neuropathies

begin at birth and result in_greater disability. In
waengosysneur opat hi es, which 8re rare, |o0ss of PCi/EPANG/067949

pa| n and tenperature sensation is nore proni nent than

Th i bl ,
| SE SRl oot R ST e B harnd R 2SinetP s (Rl PR emotactic
cytoklﬁéﬁmaelbblﬁhgfteche tmercams fma/eﬁmﬁﬁiari IﬁS whldﬁ[adw?tailyukocytes and are
t hi es so _inc rt ic inters
often AR ST anfrRer eR G (SBE " o BBy At ERar e, 11, The
intercrirlescare aUS@ctwlzgmew mmoanebynoe & m&eh@ﬂaiys@&mﬁpwabh)form 2 disulfide

bondsnﬁnﬁfayt Bﬁéqnglggg{r%q Lq}% gu%gﬁar%iggs tﬁgq%(t} S}%g}llp/twﬂlrch includes beta

chemakjrieg rthereystéthiel @siafies aré adfcerti ol eq:phesthels un hth@sCXC subfamily, which

i nfecti at hogens or aut
includkd i, aeaPaie Peiard crpatred By adh drbRRltbeamigesagy. The SDF-
protelmliebelohggo ané I4ttenagroam $1DI§-1n‘aya Inefudalt liyaparal s i GX @R (LESTR/fusin)

chemdkifY estlon 0¥ Wi, 6% HRE SRR P6T 05 48 4 Bt Ratitage,pt, atermative

SpIICIr@Icﬁalc’i‘Sl?]e geree. a’vlaltdrI]m?l ferm tsh&a‘rﬁed(ij ﬁtom ¢xeas! 1t3)wh|im:¢/tebd»pta form contains
t hera IeS a (o O rec I (0] ! !

an ool sBEr P TRmERTbA: (BB R BRNR 6L SEbhBe dtseal o those o

SDF- 1Y ARKEDES)B. FAA $durthUd@nadf et | i8 lddayedPB200NEd Bov(/r%trbgm from the third
kDa) cytokines that activate seven transnenbrane,

exon ¢t 9 511n|0@4ﬁﬂﬂdét93rb§é’@?ﬁ”dh%tﬁ'@aﬁxoaﬁéd |thﬂ/f@uvla,=§xcm”o@fr$ﬁ>$r1ﬁ
bagak E%\ﬁf ébﬁkl' ocyt 5 E@f?}# QTR OEBFI1e B%Sgﬁd a§bENGhi have been

primarily as enpattractants an
descriped irgcendy s‘.Yl$tert caimQOQ@l | T SDreth fsatororis laligmnagmply Bphced in the last
of or m?l I
codonCo;}lSh Ir%])g?o% %n rggﬁmé k?r‘a?r? f%gjlt% t er 45 F%)ng% g%,ltr? %tron with the terminal

exon deEStblB—Ha b@fngVﬁﬁill’ClhtoatWol Vidtieefirs €t® eydrassofanidSDF-ae @ﬁﬁ SDF-1¢ are 100 %
roi nflammatory stinuli such as

, _induced
identiqgl fothal V#ﬁ%?ﬂ%éDFTNFSOf@WSI L-1 . The intercrines are

chrs apirel igeRd iP¥xrbsscRr FHfUeBsI with tﬁ@'&@éb{%ﬂ of blood ceIIs it acts on
cysteines, which form2 disulfide bonds. They can

'ympheﬂﬁ%% ARq éfliP”PﬁXt%S buish maHireRids in virorand ise @@ﬂHY Bﬁﬁem/ChemoattraCta”t

for moMahGdledrmelis feavd i itrs %H%VIU@SMS&M&E @k RecHefafikRant for human
are adj acent to each other. In the CXC subfamly,

hemaipppighc PWSPWH’&E@'&? PESHfR3he, they are separated by

agDFOf @hY ey m&e@mrn@mﬂ exBP&seSlaEsénuar rRkiBTs ReltRd hematopoietic
to the latter group, SDF-1 is _a natural |jigand of the

systereRofedng DErged FX%‘?rﬂ)s'rl?ﬁéW@k'Pﬂ@f P@Féé@%Pgaﬂ‘i’éﬂdh%F%Fep@éﬂsaembWO”'C

lethal aﬂéitcgﬁdﬁéﬁnhls(ﬂﬁgﬂgﬁel%rﬁerﬁ (vansanuengezaf oL eoo@t i ve
EI icing of a single gene. The alpha formis deriv

ed
Bfiregotheoughanigractiens With BefeceplF XEdHt eamdirasty Induce cell death by
apopt@sqlg' Ftl)'Ft‘HBahurﬁgthrWend‘uF&@ 6N Nirfe, \Wﬂ@h fﬂeﬁé%blteg‘rlﬁﬁneﬁﬁt%n?ost -mitotic

1 g are identical to those of SDF-1 and
ChO“”BFQICFF%"@rtﬁﬁrthlaéﬁbwfﬁh’erS[DFe‘lrogal charagtesistics (Blegtelggpser et al., 1998).

d‘PM\@%Ié %@@[fFr Pm fh@edetvgfobﬁjlg%nm?ﬂgur lt;{ntljal hQﬁ/H?S S@grlf'\/ga?s reviewed

bet ween hird exon an exon o
by Lazpfinpet %dhﬂ&ﬂmqtalsa@(@ﬁ)ns SDF-1 delta, SDF-1 epsilon

a@ﬂerﬁ%nés AR Cé?fé\fgy Pl@@loe@ﬁﬁﬁédrgﬁﬂlaﬁﬁﬁéqlghllﬂ tr{eY@NSt bﬁ{I their activities

2006) Isoformis alternatively spliced in
exteng [egathpﬁg”ple as blologlcally important peptides directly on neuroepithelial cells (including
neurons, astrocytes and oligodendrocytes). In particular, chemokines influence proliferation of
oligodendrocyte precursors (OLPs), as illustrated by GRO-o/ CXCL1 (Robinson et al., 1998),
organization of cerebellar granule cells, in the case of SDF-1a (Zhu et al., 2002) and activation

states of microglia as exemplified by fractalkine/ CX3CL1 (Zujovic et al., 2000), to name but a
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codon of the SDF-1 a open reading franme, resulting in

a 731 base-pairs intron, with the term nal exon of
wEDBIAsEasdhei ng split into two? The firs three BXDEB2006/067949

of SDF-1 e and SDF-1 f are 100 % i dentical to that of

o SO B R RSB UPRE chfgrs con prtorm

a wide edrige aftsiraitarsactivitiésy npiating eesgyukatidn wb podifgraonb otigratien, activation and
nesw roph|IS|n vitro and is a highly potent
differe ﬁ
ermattract ant for nononuclear cells in vivo. In
vMany ectreanokinesi aod SOFeradlkd® aeteptars arec lexpmmased aot Het CNS, either

. unan . opoQi etd en el | S .
consi T80 QRIS B GEBAGH" bR el Tl in many
neuropatbelngicall proécasses, arduding mhibiple escwragiso(ME ) (Baseyteteéah 2001; Sorensen et
al., 205553 nervous system since deletion of either the |igand

the receptor is enbryonic |ethal due to abnornal
ClKlechemealselpnemft SDRH @t baedin ,entio®@lial Zealls éiasabegn $808h) .to favour the

recruitﬁ%t éf I ecﬁé{/&:ﬂ%lgpuf-hgti%rh?ﬁﬁd 8“?6@%&71% e‘i 3l 2%%5?%8{)9(3%(9&% detrimental

can Ceé ce dea apopt’osi’s”in
role oh &iérAt ieremrelmflwmmatiorel Ih the roente\xhof:hlds ei@mﬁnh@,sSDFﬁ'mWas decribed to
ner nunber

navod bR By SUPLREY o f LB LB 9oy W Gliggno gutamate
releaséhy ersttxbeytesi mS‘sDFgmZOrindillmddievmbomurtglfamdnamhunmet(Bﬁzlzadat al., 2001;

Soreng%g\éggls rﬁ%a m[evc\:’grsl Is;a(\etyved 0 @quziéglf)g-ﬂig %‘bf%léioﬂl i9 astrocytes of MS
lesionk QA@beRI alN@00%)- | nf | anmation in the CNS, but their

a |vlt|es ext.end othelr r as hi ol ogicall ,

ilcﬁS’HFttoé‘n? Peptimgaie a'ﬂerr%'Eﬁr‘ﬁngﬁ?%%Xﬁ‘ B2 @%e'f‘itg\? ¥%té’t’ﬁ‘ssaccompa”'ed
by incfdaBed lé?bl@@f mmﬁ@%enfﬁhé @@défpfﬁlﬁs m@awigl cg>|(xd|];em drér@/ét%ss) 1998).

i C r noki nes i n enc roliferation

oF”i \&2}9& 823/?%855@&5‘@988'?55 TEPSF Sa tpbe ise foé&h%ﬁfeame”t of an
autointihe Alsebé Litedtmehi b5 aiultRle &blerosils99%)atm@rﬁtg@‘nba?ritbr @RdGhhibition of

cerepellar granule cells, in the case of SDF-1 a (Zhu

angioggnegts: | 2002) and activation states of microglia as

emmy/wdaa ddubc)iosfdsamteﬁiows ng/ tre@aéit Lof( dibpradisCin@blvidl - aberrant cellular
w. Thu in both the i

proiteggfenii el oAb Folb ol By AN URAES CHERRRR AR Gymote or inhibi
CXCRaeddtigityMirthitofEof tA8 PXAR4 Bihdiidnakera ldived Fe?She trédthiedlt fkancers and

uses E}F glilljele?ttéqlzﬂ%?q? ;g) ﬁs‘%lﬁ,g\&%'é?ﬁ'@%g, fSégtrhgtn OaBWQaCt }‘V tolr enrs amdwhlch cell

prolifef&ans Qfetﬁc@lﬁtleoreilép]’e%&g@di)lg@rgbhsem%ch ekl fﬂ)&fllferatlon |s def|C|ent include
utive i nduce r

dormy RG4S ate BB ROV Ry FRUPOPEER G GTPAI Spigcaetaus system is

destroy8€ loti thjured sy lat cﬂdfhhyfbl|ﬁ@t|r©rd3§éa%e(|rh@)dlrﬁd3éjg€hﬁm[pﬂi sdérosis and lesions of
Sorensen et al., 2002). The expression of SDF-1

. .2001
pe”phieF?qBPQ’PHsém?ff‘hel ial cells has been shown to favour
t Mee negapetideute 6f CXTRASDES| driadanisidién hagdRigical @I§§ases has also

becn &38RI LR AR LB RFRRT SPA- | RAGOREd 1 gFe Pagientof diseases

relating@o®ntiégrowsDbr ébnwmald@ﬁrfbbﬁdn o hemetopeiene deiR, asiurdhalyenhancement
i mul at | ng TNFEE%“ %ICtI on b activated mcroglia

b
Ordepé%?fod] RESYRBYAT 9rdiea ”%%VPP%de’t"é(s in an gpl20
I d We@OB/06RAT3, rad  MeibiteF rdflamrat sighalifiyd @bthiWB§zwhs alescribed for the

al ,,..2001 : . . . . , , .
treatment of |nﬁ)ammat|on. The therapeutic uses disclosed include inflammation associated with
autoimmune diseases or conditions or disorders, where either in the CNS or in any other organ,
immune and /or inflammation suppression would be beneficial, chronic neuropathy or Guillain

Barre syndrome.
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Sorensen et al., 2002). A recent publication described
SDF-1 a expression in astrocytes of MS | esions
w@ 2ovbossshi et al ., 2005). I nCQuction of experiPENERL006/067949
al l ergi c encephalonyelitis (EAE) in the rat was
a e Y, f 1
; %gegp el s %na@ i rﬁz 8%&%%@2 t%ﬁg}eﬁt %cre\é@% |rP 5?5 Q?&glﬂ]ﬁﬁA expression
after pAGPBL@PAS e Ie(S)C@RIhay]t:@rgmjdeslttBatHhmeflmmMB darmhohdtratebfer the first time a
: f t o} j i o
aitere} 8l logt Mk S0 B 241 BHIE 16 SBBRAL ngions such o
develgmaent ahd bijury ohthefnem@gxs(ssiass(%lchmﬁv A@620aD)scl oses
S, A | vi
PP S b ALE Bl SR0EBS ) Ml B SBlaggnes svoe
groupb;addeldnpnst_sltegwlatlgnaiky_rtp_camellsal phaeingr ganetieallyrcalladhippbteoglycans (PGs).
Such @fé%%%ﬁp@%’éet%ﬁgn %QE@?H&%ﬁe{n oﬁfth(t—,\ I&Qtr%@%a&%ﬂ&téngqn pﬁe(rebqood stream,
wherer iecletdeA@gmahsztlsp e peesehtiRfes] drosolathd GAGsitcapnforrofa complex with
i ljfer t,. or
solublgsr%gfegﬁlééd'pgﬁ §e§§ élcﬁﬂv\%i féﬁ%ggh ﬂgm ﬁo?&flyés;fl gﬁ thg extracellular
envirodefentilenas nisolbgde miepasedithait GAGS|reay bals tbé cbhectrmeszsmnatlon of cell
&gnalﬁwésr{@g&ggs %&:‘fhl‘éﬁ g?afgd Lecggtoggﬂéfe%eﬂﬁtama%?s Stéé;@é;&dlﬁion of target cell
activatiorc| ud| ng e.dg. mJI tiple sclerosis and | esions of
Per | I ¥ T
C&g&g;@%@_q%ﬁ%%y@ﬁ? Sﬁé%ceﬂ%}%ﬁﬂt@@rﬁﬁo&?zé@ §ra% eﬁlts at the site of
inflamalagion leeen Csmagagesmtbfd thd mteEE’@lB)M@BlB]:ell re¢eptars eandf th&DRclivation state
[ f f e n
seem lltjoz%@eﬁ?g)rggl\%{ne%gory tﬁ%ﬁ&l’r@ﬁeﬁﬁ ¥O$®%I%?F§e réa%t(l—lghésﬁérﬁo ét neg v o H@é')) ?hérgfore it has
been sugdestedriatrtiosn alodelatiam o‘éstmhtmteracdemﬁr ®e g represant evtbﬁ‘apetnlc approach
Lo I n In WO03/ 062273, an
n mﬂﬁrﬁ%ﬁf‘%ggo% @BED%E aﬂﬂ% Ii%d at hway was descri bed
f Armodiited S&&t e riEDI6BA 3/61f\l'va$rganerated ﬂ'meomheeta;sebﬂtltmlon of the basic

C'“Stegéf%?i | Sc'é’%g?g'éiiﬁgi ‘gﬁys@%@!ﬁ' %?rgk@aB%eoq og%’%ée)egh's Wf’r‘éei‘”é was unable
to blnéirtdperani sulfaltee b(ﬁ\l@emrthe rabaitwta)btmd:r%rm getft‘;/,atel thauGEC&4d Another study
WOou be ene

mvest@ﬁ{egntgg q%fggaqusérl]qﬁ gteﬁsglgilr? 16,50 Idgmaln an charaéterlzed the SDF-1a

heparmymimm@se (@cﬂ @zrumrmoe)t Saldir gt ePaI$Edudyestddahit itvonsiePRlof residues
crease. I n NA expressi on after

Arg41|c?é‘ld|"|@fﬁ %QIQIWP@@'WOQQF% INgREy concl uded that their
findings denonstrate for the first tinme a differential
SUMMARY ©FSTHE INVENEErONfor SDF-1 isoforms at di sti nct

physi. ol ogi conditions such as devel opnent
PSS Ged e oot Tapal e BeUns RS eANs Jpr the reatment and/or
prevedf a n‘éDFoIdglé‘eﬂﬂlsleﬁiéar act with G ycosam nogl ycans
[ vari abl e, _branched su r oups ad

(GAGs), hi
p%wetf%gfatﬂ"'?diﬁ%?qn}tr'rtVS”té%\rétr%s bsie6t P’Fﬁ’s ah 8RR E%“PS} of SDF-1a,

Met- SWHO?QF 8hP1OHARRSs & BERficiaPe®BCRR @hah r\‘/ﬁ/oad'n@mﬂrrﬁéé’éﬂtof peripheral
on cell nenbrane, In the extracellular matrix and In

neurOlon@abcﬂlwesﬁléléﬁpc anidetsevarigol weredhlsgaghownale ishikib THE-o and IL-6 in the
, I t ex
(P AT I ool B RS B £ R0, L PR
nbhe experinfiendah qyvideh eo pyesiestedrhetrdie tieactioae pidvidlearfor a new possibility of

treating neurological diseases, in particular those linked to neuronal and glial cell function and

neuro-inflammation.
Therefore, the 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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environnent. It has al so been proposed that GAGs nmay
hel p the correct presentation of cell signaling
wodoeosi7es to their specific }eceptor and, evePtTIEP1096/067949

al so the nodul ati on of target cell actlvati on. In the

CI%S%:CSF a%gg b tﬂg s‘eﬂﬁp%’rﬂ@ﬁnéb’ﬁ“ 1 r(ﬁg éooe L@B%bhlc'oﬁ%%atlon with

gradie anmat i
an intedasmqoerusltqoponme qrnclestanm ifon twatrhnerdeamd/oreoayteoh@l amoheurological
diseas}%gehg? g% ! bﬁf/@}rc!?g@aéé %&@:ﬁ%&%)&gﬁ%ﬁ r@ﬁ%&b&?&&ﬂ&@%@é EBF-L and of cells
exprediieg 8D6F e fori ttedtmsnb@eforsuggssive of ahmurmb@éammaaae iialso within the
m\;etrl]?gnl nteracti ons may represent a therapeutic

odach in inflanmat ory di sease (Schwarz and Wl s,
19@@)nveAtlarmwrtheedr03Iﬁlésbharm&?elﬁtldal&bmpoamensgemreprwrmdsw-1 and an

e B9 0 B8 B R B © 585 Mecaican

accepHbiesexvifiemis was unabl e to bind heparan sul fate but
kept the ability to bind and activate the CXCR4.

BRIE%&%@%P?I&W&SFF@@B&A&@N%the effect of single
n and characterized the

SEie: 1 ahdvepTﬁNFm gl xorftSatdinrpgatl afl mixe@ @0dicyl cultSeedi pre-incubated

e 0 Ssu d.the jinvolyv of resid .
at dayad4, 3l R BROT 0 oAt By BEDB el ) SRRy ariant (1.8)
for thré& hdlrik ak Bm\mb%ubﬁleméniehwmkd &/inl 6f LRSI ®rpaBesaRt Supernatants were
invention to rOVI de novel neans for the treatnent

collectedft fay pibedachtiedRvVels Oh TNELF 8NGO Ji-Earerainaeasyeed Yi spagific ELISAs. As

positivie’ @JieroRf c&lhu%%@@Q@até&MﬁWQBW of &eﬂéﬁ%tl%@ﬁ%&_@ém 1dmImI of IL-10
adm ni stratio DF-

S -SDF-1
or untieg{qda Af NREaLIvE QS’@H%'f P‘Hﬁ“@ﬁs %?rﬁé@latqdﬁN'ghLP% o}¥vo ani mal
nodel of peripheral neurol ogical diseases. SDF-1 a and
its variant were also shown to inhibit TNF-a and IL-6

i Big: BesIPs feqmean ItRFrempe efasdisahilfart B d@cruitgiigihe peritoneal
cavityla® 4@olRASler firal ﬂgn'to'i‘ﬁﬁﬁh eBfibn &%Og}é REC! (B2l PS YedaBS&iine) or 4ug

presented herein theref ore rovi for a new
of SDhdegirisilR-1y varfant didsed mgzqaaumgo g%l LIdP feakes, in
particul ar those linked to neuronal and glial cell
function and neuro-inflammation. Therefore, the
p inshowa/Sﬁ)ﬁ‘un comkbatt imspitegrameparsmicofgr8DFefliotat pagiein (pg/mg) of

p'”a'n%dm iﬁ&n% ?s%?ecgﬁ?gﬁ{’?‘\é@%eﬁ%'%geﬁdyvg? %E;\?Zr?i‘f%‘hc Ease compared to

untreatexUmaledgordadl). di sease. I n accordance with the present
invention, SDF-1 may al so be used in conbination with
an interferon or osteopontin or clusterin for
t @ﬂrremnwsamé/ eiectmpehysmlbgmal m‘conmimgsoéfcglcealaftm 3 saigds nerve crush,

woate iy S 2o Ry AT o 0 g BBTERS o B By 30 no e

of a tré@aérfmen(poanﬂéprcoafrelveampomnmf(lLaes)welasﬂnﬁgl Galuedi FR@s&ed on the
The ] nvent

contraillqu?rl%Lgiae\ﬁfy\%@ tr?ﬁgﬁq %ﬁl@%ﬁ Il{e\gper I on\%grretqe Iqgmed a{ ggy 7, 15 and 22
post &bl Ng SDF-1 and an

4 A represents the amplitude in millivolt (mV) of the compound muscle action potential.

preser?t

4.B shows the latency 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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interferon or osteopontin or clusterin optionally
together with one or nore phar maceutically acceptabl e

wez@7piest s BRI EF DESCRI PTI ON“OF THE DRAW NGS PFCTEPD06/067949
shows TNF-a and IL-6 content in pg/m of m xed

ggH rje??elseﬁt tﬁeggrgglf%eeﬁl r[ilﬁlgglg rﬁg) ﬁgy%?grgéodlg%&gqs%gé ?ctifn potential.
. BB showsiike btency ér mdlieconds (B) of the compeendowsse atti@itential.
t g%’]shsold\%%ggﬁ& grgln%ﬁl{geé rﬂ%/(mts) ggthéggmé&@({lrﬁugq?eveion potential.

er nat S Wwere co
oFi gTG\Iléhawarthie lelecGoplers®|ogicad wecmﬂdmga ogpmce f after EL s@Alc nerve crush,

treate@?wi@c\zé%\?/ Conzd’ @@)J?éé&)l To:i]g(fr#be 1? th{ q?%%d We@-S%)%-P&A.Baseline:
valuesinégistaterid onA&ene@atalateraccsl‘der of ,Vehidid ureatedvaniendls.eReestdings were
rfvvithlasi d% Lg. idwvvsthe nmean total nunber of
perforprigja 36 épgs ey ed in the peritoneal cavity
as. MsHmAsrtlse Bitdrey in milli@cprais (hm)lefailhelcnmonmd)mueiﬁle A0bmpotential.
LPS fr

g 74 Oowgg&1péﬁ§ultalo 1t08d e1|0|2t§@2 ,\éﬁ Exéreggw':er]_ﬁsthe streptozotocin

moderfdf@%)oeud;héuro&atﬁ% ®vy)She éoﬁhv@%h%ltmél@ctpé %qgraadmpﬁ@/kg s.C.
m crogramof total protein (p spi nal cord

g/ ngy
e%ﬁr&@f%e@tﬁ%@@?‘g’d”?'gr&rﬁ‘?ﬁséée”&?rft |S?aﬂr@oatﬁav H1dagand0

Ch@r@bF‘esBﬁ‘t@%c@ﬁu@l@(/ég at @a;}mbéﬁaéﬁzl mce (control).
n72% 4 shows the el ectrophysi ol ogi cal recordings o

of
shoyyst tae 'aée@dloéfh%CWQd EMyssle aclipe gpieqtiglinggpsured at day 24 and
40 podeiicl e (Saline/0.02% BSA), 3, 10 30, or 100 ng/ kg
s.c. of SDF-1 a and 30 ng /kg of a reference
( 5&$hq\/\@é§|e gtent |06!3D501r9p<@miﬁ1§ sensarg NervBaoBHugien velgrities
2@ RpRIsBAsARo FBNEARLEM RIRRE A1dG @f pol®iBTe! fith and without SDF-
treat animals. Recordings were perforned at day 7,
To trea®nent expresgeolsas thegiretio (dpi ). 4. A represents the
a'ﬂ%’ éhtoH/gethé A rm)%)lj dfﬁggéneﬁg% fi?%rsti#ﬁ}e"s%iﬂ%?%ﬂ/e’&ﬂ%%b 0 post STZ
action poten% . B shows e latency in
n¥ IG iepeasentssh¢ nensityfof intre-apidgpmetkrvaitiedre abday 4hpost STZ
p?f e@gh&/‘/s th 'r%smé osfhl%psﬁ h’PO Eé/ﬁétsr O%IE%S oﬂré)aq,'n%ﬂ{ on mechanical and
Sf M ce t8r a Seratic nerve erus
thermalrdaﬂwﬂb matibut‘dehhtml strepiBabtonia/nodEP &b d3AticaeudPatiy/(BTZ).

. of SDF- i .. B ' d
oA iedrosgn e BrEPla 6 Besa i Rentifes KU RGO RIRERR rost aay 20
post SR&cor di ngs were performed at day 7 and 22 post |esion
ts th | t
of B e I R e s Bh b R Pt e Rl Aaost 572
| Bige9cshows thelelstlmetedrfdtse(mm:))velﬁ/ rtafeaeorctmpkta]lad pniosacy erogressive MS
t he, dur

t
Co"eCﬁ?rl PRl e of BB R e B0, on
PBicen0 ishbws ’rﬁe@f@:’ hons5a3Men elecSDF-aayisl ol ogi cal

t Eead shivs fvineg 2 edit oniospnlliontr S85T sptce vagins.
nﬂ_di_g_sshfbwsdﬁatl\&ﬂPS‘DE 85681. iBas €ld BDF- 1Vgérw$$odawl iBttRe et intron of

he ntral ateral side of Vehicle treated ani nals.
SDF- 1@@@& '93 were perfornmed at day 7 and 14 post |esion

(dpi).
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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6. A shows the latency in mlliseconds (ns) of the
conpound nuscl e acti on potentl al. Fig.7 shows the

wo emalsgsdf 100, 30, 10 ng/ kg% c. SDF-1 a trertTBP1006/057949
t he streptozotocin rmdel of di abetic neuropathy (STZ).

osjtive i nol ec i | L-
regendr3or dRiebl AnE b el PEy udrre SRk acRiry fhrigy SRF-1a. Met
SDF- ’d)ag'rS[lF-ﬂavdaa{nMO 7.B represents gl ycem a levels at day
ost -STZ 7.C shows the |atency of th

7
naBRPls. and BoF- oy were,sht BB JN) 2 EndHoAp thpbPS induced
TNF-axEfeade Qnm%d%h%/h%fhf@%tgeﬁéncsf@gdéi ARnOolif S RARRT Y

nerve conduction vel ocity E represents the relative
mpedrotectivel effacé of SBE-aip diabepi@sneumﬂw 2t aeidopathiecain is shown in

eat nent expressed as the g-ratio 7.F shows
the pr?%ﬁt m%%% fan’ of degenerated fibers in the sciatic nerve

afurdizy, 4@‘3!06’3‘1 aSXiiaTio hepprees8NFs gére dethpritprioprogressive MS has
been foﬂﬁ&a epi dermal nerve fibers at day 40 post STZ Fig.8
ows the results of 100, 30, 10 ng/kg s.c. SDF-1 a
t ThaerpeTimentalmaitieant peiseated Hengn isdretard poyitea forem dewtmssibility of

treatm@%é?cﬁo@&%‘%f&ee%rég%grﬁ gm{gﬁlgﬁkrwgg Ilﬂk d%:)ﬂgegjsré}ﬁaweﬂﬁgglﬁcreg Junction and
neurotinflanireatidon Frey Filament Test day 20 post STZ 8.B
r .
o o ERERIGh hR ELAREY TRRIMERTSHE| B S0l gl BPSDEA gty for
the marajfamuremeomtgarmaﬁ é)r@neatrtmtlanaAor preventiomefa neurological disease.
r.e Sl colle t t
p;l'ﬁ)% ter ISF IYBI‘?(SGP%e(%FI? %J%E?a %@9?@9@1 a ?uFT“ r}} SRIBF 1o or a
fragme@nchet&BﬁBévmg] Stire1 Sbkvity, gtemneas Big |ts]b|rid|r$g1tn/\ﬁhet @KCR4 receptor. The
i cted am.no aci uences. qof human - lic
amindAgq sy EncRi MorBn i b ot herdh Bsiy 1PINB,! & dne annexec
sequeﬁEEhétlr@eﬂTgeé_treng ?[gﬁggsﬁstdﬁed lhasdin, If?ﬁ%@?ﬁﬁfgﬁﬁnilw?m@erived from
N In the .
a”'mafér éHé‘ 8% MUHBS R WL En P f%ﬁﬁt i o*?? Ny aﬁéfgerséseﬁuf%ﬂﬁdd?fﬂ& in order to
mamt@ﬁh&;[m sta@ta,ttyon of SDF 1 has a beneficial effect in an
et 488 o, Fiuseis Mheo) BRTGaleT & RASDY ofive muteins and
fragmemls,t@@ﬁl a@?h@ apakdty ,oc@jrhng){swbrmb @gSDFp@{S@Uﬁte!glﬁai_velyls_pliced transcript
o re in 0 _ner.ver.egene i on ri and vi ,
variar{gep g GENE EPEPYTS HEF BRIy ST i VP REEB feRregr{SDF 1 isoforms
o, B, 28, d\&b¢)SﬂFe dequeBtesSBIUman $BFLRNISDFSHE-SDR 17 erISE)F& 1SDF-1¢ and

a variant were shown to inhibit TNF-a and IL in

t he
SDF- 1|£1’F£3'§e|rﬁ@mt?é’d‘eTNI13é FER A NO:ghiSFY 'EPnB'@?eI2 SkRY '@ans3aSEQ ID NO: 14,
SEQ @q{l@%“anﬁ@ﬁb I[S’f\ld“f?eiJ ersdeBﬁJth‘e%ney&&éé&h@ﬁéé Kfing.

DF- ainda etIC neuropat Yy
nEb@ dgm hS@pru @S] usesh BReIN, rfutther gafégmﬁsseww@rmn muteins, fused

proteins, functional derivatives, active fractions, fragments or salts thereof. These isoforms,
muteins, fused proteins or functional derivatives, active fractions or fragments retain the
biological activity of SDF-1. Preferably, they have a biological activity, which is improved as
compared to wild type SDF-1.

The term “SDF-1" in particular includes the human mature isoform SDF-1¢ identified by
SEQ ID NO:1, human mature SDF-1p identified by SEQ ID NO:2, human mature SDF-
1yidentified by SEQ ID NO:3, human mature SDF-1-5 identified by SEQ ID 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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Further, a genetic association between SDF-1 gene and
primary progressive M5 has been found. The

wezpensiment al evi dence presenl ed herei n ther ef BEBEP2006/067949
provi des for a new pOSSI bility of treati ng

amlnonaecijcg gelnsgq% ééi)frg[a DCY me]aD@Ft ﬁ)(%%lgﬁgem tllfllecriﬂée%l':t(? ID NO:8, the
one cmﬁp@ndlﬂﬁ |t@ﬁﬁ‘ﬁﬁd adid rddiuesBLed of MAtlre @uRfaarSDF-ebain@Ddiny identified

e or of an oni st. of SDF-1 activijt
by S%TD #‘f%g ’hqsnﬂ}fc?rﬂﬁ gor(s?spgnﬂlgg 'R AMIRR 3Pl repiduss et of nature human
SDF-RIKHVIHg &1 SYBInaPR-t&mifal MtRiIBhIAE aR8 befigS@&ifed B SEQAIDINO:10. Also
SDF- 1", as used herein, relates to full-length mature

enconpasgerd SpAhe tame S raigfsien tHeleins camarrisig 8DFRSDF-1 polypeptide as

define@Chhokiet Mper%b'l?hllrﬂédetoga hétéromgﬁgé Nnid,t 8., CHeRbr more amino acid
receptor. The am no acid sequence of human SDF-1 a is

sequepEo MR eebh APSSEFMEPARO Y TBYoWiRE adhexdigeeliular domain of 2

membPRRUSAFR IpkStbihNAmmiM@gloBlIR “coREmAt regidns!SEE R&Ji&H)N. multimerization
further reI ates to any SDF-1 derived from ani nal s,

domaiggc xRSt BigRRIReanthdrg ﬁgquqﬂce§ 4guchpgs the oggsﬂ*@ﬁgngaghe purification by

afflnlt} hlﬁ!( %g‘ Slistiinkitsd, e@éT | onia ggpﬂ.désoardmept PrdtBiréd didFc-fusion proteins
DF-1 activit e term" , as used herein,

OfSD'Fﬂﬂtaﬁ’é’@f'ﬂ%fﬂ bYéEQHQ MPoldgi cal Iy active muteins and
$ «h r r o) f -
ST 0P g TS I, FEBME 4 S0 v
reduced GAfebigding astiditydiThg W:bremg r‘iatredL@eﬂ (TL\CH bo‘fdlr@]Fthllltﬁame GAG-binding

defectﬁfae%ereaﬁggiﬁ]%gge ﬁh&nélﬁ’%&{ Eé%tsah%\%:a ?o%éjr agg&?gbdbuﬁb to GAGs, i.e. a

lower Sé)féetltagel of &R df thesemiui8DEs-Hind toa@AGseékﬂ@rh@arlh@ulehateawlth respect to
the coﬁ%@@%ﬂ%ﬁp?%ﬁ@l% rﬁ%aﬁi%%l{g/& r'Yi%S%s}g | ve%h l:Pollﬁa/lng cited prior
art disclosingravel exclits@g.ule maetiduiast $uch. mataet is émem)hsmﬁea]dy digghosed in the prior
art wniﬁstﬁg 3[]8&@“&%&%?4{] ?IESZ%%%%%%?%? %ﬁgkﬂ{a@e guj %H‘%’hem 1999 Aug

20; 274(Béb239ﬂ|6525)f0r ay M(&EQSS&@VS D\t/fa EAG b‘ﬁd_mgedqf@nrﬁ/emrrrﬁants can be
genergﬂép %&/Qﬁ;ﬂr nléﬁ%gbgtrt& o%' d??heolgasflc%]§§é{erg(|5]ﬁla?iﬁ§é’sg¥%?%\élﬁg%? and Lys27 and
any othet fegidugs WOBBF4r1_]eg9dSae1ﬂrmgiafoal§v pindingye.grarg4 habd by witll Ser and/or
Ala. PREIBI by oorog {8 PYER 13327 IRPE BB HIte S Tys2a avg 41,
His25 Augriin Lirs UArg4 il Slofsds by SOFHIs 2D Lybdiat byisRé dy$is, SEQArdd INgs43.
haﬁ%g&rnrafn%ég %D%rlaTiL |RO%S£T‘ uﬁa'wfelz ec%m%é SE I D I\gn? of SDF 1o having

reducéﬂiGM@ bﬁ%glactldlty almbelﬁg debrhﬂecSEQSE@ NIDNUE 4 ttti;ﬁlﬁrmutant of SDF-1a
e identifie I D NO 15 and human
navingry SN SDHIsP oA &é’ﬁ??"f'?bdthﬁyméﬁ'@ 9P 518 having rinagfitional initial

Methch'FﬁﬁéJFe%ldu%Oir@r R v thd tﬂplbaﬁutﬁﬁbrﬁ%s@@ﬂlat 'I—ﬁ’s@@hld\"l_ §78RIAAs identified
hi oni ne and being identified

by SE@( |@n'89€ &l anerthe nyfta IQIfSPFa1%9fCrI$dH%edt @IéGotHréd'”g activtity having a single
mutatﬁﬂ%@?ﬁ%&déﬁ]CQb %ﬁl{f}l@&' geiﬁlt_elé:cllgglgéb426%69%'55?&'\'8&%/5”3%3 as herein

definednend ior pagtiquiardinen § DfF et oamrmnt mentifiedes) SBIEl@leN(BSleéan be modified with
ur.e hu apd bein (?I tif S
PEG (R TikeTon elosied REpaTar e Ol G0 paried outy
any ofahéﬁ?Eﬁylahran ueaztibnsvenrown in the art (see, for example, EP 0 154 316).
SDF-1 and SDF-1a variants as defined herein and having a deletion of the C-terminal
amino acid are also included in the invention.

Particularly preferred forms of SDF-1 having a deletion of the C-terminal amino acid are

truncated forms of SDF-1a such as the one corresponding to amino acid residues 3-67 of
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SDF-1 a having an additional N-term nal Methionine and
being identified by SEQ ID NQ 10. Al so enconpassed by

wo b@7oer7ss SDF-1 are fusion prb"—’( ei ns conpri si NgPEMERDP6/167949
polypeptlde as defined above operably linked to a

t eral s donmai.n . n e ] acid
maturg & e S A TG (B BnSERLRDE A BanF §hF sgrresponding to
amlnoaa"blcﬁbgsrdiaéﬁbi-aﬂ Grmatarehuma snmem( Fvarrgearb@dmgbrm Ntteinfinal Methionine
nmunog) obul | n ant regions C region
and beifig {ge ﬂ@%%%$%9?§8ﬁ% export signals, and tag

Sﬁfﬁlélﬁiﬂﬁ]e%gétﬁbtt‘dﬁ SEF-1 aetnmyeas etdhe@ir, Agtatey Itd élnfo@éduwStumulatmg or

S A e ——
weighBbonlst@a@atief sigedingyth©ogh bR JWP-1 tsbepionts. QetthX@P& rbcéptor

ViE}I ant", as usggeﬁere n, relat ea to.a ta t of
h&l% fJma a0eBisE . 3 BFHY ngs &tser \nefgn. rrsdtPrﬂggG”taS enhancing
SDF-T efktigdd Gavitieadsineh ast bi*drﬂidtlonobf c@ﬂ@rtﬁbﬁlrﬂblﬁllg to extracellular matrix

def ective" neans t t k|n nmut ant s ve a, |
compg %Weye%'aot?% q%%&é@g Rdracyte, lip %m@rmtaéweﬁmpa%wmg cells,
promcﬂhbneaiChh@frebﬂmﬂﬁ@nfmbr@{ifbfatlbhnd‘ilfféi’erﬁ%ﬁﬁn(d)ﬂ Kﬁatblt_alﬂgrﬁitdﬁ cells of the
respec e correspo wi | d- ,
oligodRIBRF Sheds (JEEaE Bibagl Ears o Breautsay Bl 4 msempf gl e protection
of cell§ iof e@ @l@b@éncﬁédytéjIlrféé\béifﬂoﬁgaﬁdmdiblﬁhlﬁcﬁﬁéllslnjum Similar activities of SDF-1
i qul ar Csgch mutant is the one already disclosed

reigu

also aBﬁlyg%écw@r& Pt with the substitutions Lys24 Hi s25

alh ledBmBRAimEMBREHR iBVerdibn JSIﬁF-th Shema. 1999 Aug

20; 2 34):23916-25) or b Al a (SEQ | D NO 4% Q her

dd&@fbir ] wgfetﬂ@ﬂ@mbWén@ﬂho mesn\@élﬁorbes%‘:eﬂ]é&ﬁp d opariant.

c [ s ot OF basi I r e

930y YRR A PTG, S el AT sl nBe (YR etood s
preventrmgglrdﬂtbdmﬁaﬁt@may@@rﬂnmhﬁtﬁtlﬁg Of reyersigyarne amioreySAMIINS Igr cause(s)
/ a,:Paspidl n n

of neﬁ%ﬁoﬁéﬁ og’éée%\é\g L@gz\gélﬁlagzgyrﬁﬂﬁgfgsaﬁiéeggés CdE %cgﬁplﬁaﬁbns accompanying
neuroiqg@gsdl,s@@sm th_ryggeatlm@ gqqurologlyglzdusq:;alﬁgafyle W@tg@eg»@qumg to the
inventlohS&ré %Méﬁl %ftelaBﬁst—ﬁr dheldisée, THEVARER rephBs do aadmlnlstratlon of the

vari an parti Cu ar enconpasses the nutant of SDF-1
substancrabriere $'@@$J@féus‘5@5@CBn nbaunﬁ@da@thamtlynbnd bei ng

' g@?}i}érfﬁ %@u@t’og&%@dfs@aé@ fs l(!§erd' Mr@mr@rﬁc@ﬁba%ues?ﬂ:kn%mﬁ‘l neurological
dlseaglg}:nrg?s{prcﬂﬁﬁ, cpfgnjaﬁe%g'ﬁjlihﬁ%pr PN,St prgﬂudm thpsmpescribed in detail in the
Bmméﬁﬁh@Hﬁm@Wthﬁﬁing the triple nmutation Lys25Al a,

28Ala, as identified by SEQ ID NO 11;

aN@urtomlqabdlamseéfcosmpsqdléor@erSr lsrad tdyshmcipmet the CNS or PNS, such

as dls%%géé’trt%léﬁédhl%vhélgoﬁar%nﬂ@@n 'ﬂga%tc\bﬁg‘ tFéiﬁr?a‘_ ¥ Shé@MdaBeCR@ infections,
dent i SEQ | -1 a variants as

neuromh&nahn@@wr?é@ crapnia! |nﬁrvsa¢lﬁ¢r6918arfurtqﬂén§|md dysiungtien htthe cerebral
lobes ?QS{&% f?’ﬁtr\%xneeﬁllzgtddgr caﬁﬁgﬁﬂg@%ﬁm@ Jlét%@ew debtrid?R@nd dementia,
cranlo'caE(gﬂ Ja'ﬂPtdﬂﬁ‘ abrPE(Eylit'Qﬁi W%Qﬁ'ﬂ@éd%’%trsrﬂ'@cﬂ cgrlgit diggrdeyisy slgep disorders,
dlsord%Eeofl?tEé%érE;h'ePJ‘ 'nE&BGE & kéb?%obé’schl'&?d@éése( %?ﬁlus&ﬂ’ér disorders. For

exa P 0 154 316 DF-1 a variants as
def'n'ttSPélﬁl ple haser gisardared muergg Bheaé\ﬂ%rpk dWa'@Haltfﬁé [agrasif wap Therapy,
SeverféBrROEARLA pﬁfbﬁsf%ld Mé}‘éi( R@@é’arbﬁ‘ Lélgtﬁ'afoﬂg§ nltgggn

Particularly preferred forns of SDF- aV|qa
dbeeroripiarematieneourseinmisiiict aeﬁrﬂI@glgah féjS%ﬁSés any stimuli are triggering

neuro-inflammation, which can either be induced by neuronal or oligodendroglial suffering, or be
a consequence of a trauma, of a central or peripheral nerve damage or of a viral or bacterial

infection. The main consequences of neuro-inflammation are (i) secretion of various
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truncated forns of SDF-1 a such as the one

corresponding to am no acid yesidues 3-67 of mture
wheowansSRF- 1 a and being i dentd fied by SEQ | D MCI/EF2006/067949

and the one corresponding to am no acid residues 3-67

. t n : ' an di_t i,onal : o
o MR e Bl P o oot sationi
leukody@s] 8vhidhewtlleiurthéragiomilate astro§PEs Dr awitioglid. it chasnicisedrodegenerative
. rein, .relat ok acul [ ' i i .
ol EL0, of 158 LipRTSOASL B BD0 8D (P 4B era
scleroSBRALS}, ébe prexence of pawistentolescinfammatighis thgogh $¢ participate to the
i vat [ anal| ing.:th -1 rec :

progrt%%FeOIn § 4&?%(:%()?'8“0['}%&&5' ng%és%%ﬁ%ttea %lﬁﬁ}cg—rn’ﬂa%n%‘tlon can also
be refarced i dsyreurcsgice édlahenadony dissases.r ef ers to agents

enh ' 1. ' . Vi t , mt_i , .

o S B4 Sinp B & bl b€ PewBitblban 3 sBEsaHTR o BBbiated with
inflammatipinog eartisulsr ndurediflisnadtionhe ol i godendr ocyte |i neage

[ i r I cel r ' f

 Bleer b b eGP finss oPHRTTeRRT agd, Wpected from the group
consiging wfatrawnataf newkel vjuof, sthekeoldeguebbradingcdiseases nfatipe CNS or PNS,

' . ursor cells), or pronotion

neuroéﬁﬁH%Egﬁ%rngp@ggg%ﬁe?%?/ecéﬁellgégsgf t he ol i godendrocyte

| Treeiagpéic fneom iajpopney cencnd theedPINS ion ther NS Sit mayare brain or spinal cord

CoD ) v | |
naumBShCANG BlaBloaBlRs fodtey RARL YA R0 Re il Bony ghofe.
aln prefearetilantbosiimegnte bé theddventibodthedraumatic nhevei imuentdnamises trauma
-1 i 1 vatl . terns "treating" and
ofa pé@r%ee\%aéH?fv%a'?:[r%g@auoﬁr{&a%ér}aé?n, "shoul d be understood as
pBEvI&n_tnila}g bei eehisbl t hynhypatia emulapt iisoheméanef itbe dtraing liors also called
cereblov¥Sdy r%@se%?g P 'actiBbAt. %Yrgpé % iﬂ{/ol\s;@\‘b%g(o‘tf)brﬁa functions (()neurological
neur ol ogi ca d seasé, as well ’as synptonms, di seases or
deficits)osgpised by adoss i btoonpianylatin tneueas dihe blaindiLsssasfdloatharculation may
" ting" r i gal,.. gis he. s .
vo cugh Iy WGP B S 098Re L6 BERSL BLEBBrosprt sacue o
other naterdil s deavel’ for hedrainoindm raxlofttes dodatiomdemholyt Beediog (bemorrhage)
- ' f . di 0 i .
wininEVRHRELPSS BRR0 HLENRi ke R AL o svove
strokehsem@indarynivoathesselsrasisl (dereal theumlodsingi ead tlkrstoas dize grvention also
' Fe LA UL f the CNS or PNS, including
relategLogtgéﬁgétz%ern?ngﬂ%ﬁgggfbgﬁr in the "Background of the
i Rerpitara iteurdgatinomey be a¢latdidde asypdroorgmfissasaty sassdmuscle weakness
' d f t f .
ont O NS S (8 o1 AR Qo BRI, cone or in an
combinatinnmiNeofopatiy mepndffe@NSsinglegwrve frsononeuropathy), two or more nerves in
- t [ rani '
separi® A= RALIGL THORRGr PRV ETt Ty, BELKE sPABRESISY (polyneuropathy).
The ayors ovayl desprofiaritp aktentert (e.gtiugd@betasdneltios, Lytemyiseaseaor ngemia or with
. di ses, i d.d j-a i ac | cal o
toxic SRRGP B g Relin AR Cor SR Ceel [E4 785 & ctonic ingammatory
polynelirgeathie rlsykaslystegphitiss @r deviligin-Gagér siedonud). Fhgher neuropathies, which
er | r-al r. di,se -
may RELLARE R pclSiRLE WRHEHE Prodeht RGNS Halle f'RCE5E 1o Rad toxicty.
dapsoge susedéels pitg,egorphyyia, PhésuilimireRavérsyadrofmer abil dheyosiay Rringiarily affect

motorﬁrggésgﬁ%ner%?égm ?? 'f‘rli&eﬁmletgfé)gélorsﬁ%u agﬁgﬁ#omﬁs M?rcg#cer, leprosy, AIDS,

aboratori es,
diabetes mellitus, or chronic pyridoxine intoxication, may primarily affect the dorsal root ganglia
or sensory fibers, producing sensory symptoms. Cranial nerves may also be involved, such as

e.g. in Guillain-Barré syndrome, Lyme disease, diabetes mellitus, and diphtheria.
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Neur o-i nfl ammati on occurs in distinct neurol ogi cal
di seases. Many stinuli are trjggering
wewnosi7ss | ammati on, whi ch call either be | nducedr/BR2006/067949
neur onal or oligodendrogllal suffering, or be a
c C r e erl I . :
RREE R tse Yo e 3o tgRirE R ERnafiln REHIeRRF ilcipns resuiting
from qinange&mrtzrelq diesge 9 hisf mag inctrdiershriakingof brairatissués,)primary degenerative
cr 0 us L e S hy
demerit% ] gé%i/t gs =2 ﬁréﬂl étp%) ?m@\z‘ﬂ %n ((;"IEI ;‘&?gée%%w al%o ]palled senile
demeratik%ltme)mar's tyeaKSlN’ps which will further stinul ate
a Q . i Ve . .
déé%&%éé?gua‘?%ea% 5§ qgfilsg det ;béﬁﬁé ;bgéﬁ ﬁ%.ﬂ&%%gﬁg{; anéé]p §ifficulty with
walkingi, s®asme(iABhd @poaination. o'Eﬂa diséaseds alsseuidted asth dlafmEgB)tp a part of the
brain %E?c&hr%fsqﬂ& gcrl Orltn(o:p&%%rllt %r?cp% ﬁrb?éjor %alltrbggglaagggt g‘ﬁ?ﬂé Sr shaking palsy.
steiam)n s’.\léllfraabegs cal |ndemieda.selsioscseaicdcamealntv\metunolog|cal disease. The
genetlgeé}tgn thl.tﬁBEE‘s#sofh %ﬁnei% 3 nlﬂ?nbe?fo(?r ger%lg r%?)eated CAG nucleotide
neuro ogl | amat ory di seases.
sequepod ddthemdisedses hvathi M@n‘ep@m lndwenmnreodaagiecabmdl seasdar atrophies
C
(SMAL%&?ﬁ?agcl#(r?r{n%g %‘”c}lgbas rﬁaqtgt gp tr}%QuthcErbégl chrr‘%ant cerebellar ataxias
(ADCAB)SIM;saeg Krodwrt a&splmcaﬁbediar aaaas @@%ﬂ)adgérremmnbhengmtmm
c . r C r y
BT EPbOR lrdy LB AT S SRRHEY cauido W Bressiug o of nervous
contrchntivaletaydegsstes; aciudmgdif slestswdion Of aematcels nghe eramn puodt gpinal cord.
0 NS e
Amyoff‘%yh i& ﬁ&g@ el?c?sgg 'g%ol %a(lzlfagg.ong gélﬁap(“?ééeg sg |sba{ &é@g%ﬁ mvolvmg loss of
the userantdwentrddauﬁhgxsdaad of the invention" above In

ﬁ&ﬁ&@[elr %ﬁﬁ@%@@@fﬁﬁ@&? in‘ﬁ%m%?org/ %}éﬁ]&gfl %tdﬂ%a% mtc'eﬁtral nervous

h
systerh r(&INF tbét takes aprariﬁlnssierlsgmemlttn& poleepmyesbgggt;ﬁnge@ is not the only
somy 190K 3eadd SSBENRPT, VISR ki, S 0n PG is o
inflammaiary veerhysdisatifg pobiradid¢uereturapaghy( rﬁ@ﬂﬁFbl dgi aadition, there are acute,
monofEH UL USSR 78 Bly SRS MRl Byopany tmed
Guillahilt@rteosynidume (EB% sinttha PNSoand ianutehiéssbrrmmec( emmephdloglyelitis (ADEM)
in the ' E&rﬁ%r% ﬁ '6a9%%|o?Je9 c8 Qeq r8f> tﬂteg%lthn%n% r1r1§I| myelination,
t travel 706
such Qsatﬁaaobme)s IISB'kda'edith B@hlegmmrrdwa@@)a lmyetri’mpn atbm/ebaalwellrmwcarpal tunnel
syndrcgﬁ%:%’ro r%a’[ g{?&r%(r)\{?gﬁ‘ﬁjg&‘sﬁ%kz)%;%gg% agh?em S%W&Iumn orthopedic
Compl'a:tatimsosndi thoss iage dlse mihindhe tiseaseisds asgordamd withehe pmsent invention.
Gésé W& IEHO% ﬁbﬁl’% ?éaﬁt ag%etabg Jl%q‘:%fﬂﬁpttheo scope ,of the present
at erosc erosi s P era ur opa be A e
inventiom, aucﬁymjnmﬂtm@ms@n@omyMUkﬂs@ Syﬁm@ Momma({\m%&)s Farider dlsorders that
may b%t trr&ﬁgél in Q{?ﬁ%l}c?a%%g QN ﬁjletﬂg Iﬁr%&ﬁﬂw%ﬁ{dneﬁ(% @erﬁddes%ﬁ%?hoéetall in the
synpt ons, one or In co ur opat
“Backarfobe@tbff_aemwegh@ rAOoVe (rmnoneur opat hy), two or nore
N & Attlel! ?e?@r?éoa{;rﬁbé‘&ﬁ]%ﬁ Qﬁ&‘héqr&o |Cgodrlg%ﬁgrlgB?pf?lpl}%erapﬁeuropathy
many nerves el mu aneous y (pol yn&uropa
most preferglly diabetic neyropdthe.cCleemetoergpy |aasc_mlab@/tr©gcenbh¢wrowmes are also
preferhééﬂﬁ agéérﬁé}?c% il th%gﬁe@ oAt .ﬂ{/e kh toxic agents), or the

eath or (e.g. in acute or
c}ﬁh@tﬂrm idisfoetiermatropgthy” relates to any form of diabetic neuropathy, or to one or

more symptom(s) or disorder(s) accompanying or caused by diabetic neuropathy, or
complications of diabetes affecting nerves as described in detail in the “Background of the

invention” above. Diabetic neuropathy may be a polyneuropathy. In diabetic polyneuropathy,
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pol yneur opat hy, | eukodystrophies, or Guillain-Barre
syndronme) . Further neuropathjes, which may be treated
w0 nooaosostlance with the pr eselft inventi on, MayPET/BP200€067949
due to lead toxicity, dapsone use, tick blte
p ria, i i N- dr
many EAEREYT b Fhuldheoldy e THEREBEIC SISOBY By aso be a
monomhwowaihyjdns‘ad:alrm@tongar@@bthynfctriisstarﬁcecalnﬂ:eltseas@pﬁe@y a single nerve,
f Y.
such fﬂn%x?%g%ﬁ&%?%r ng c!re%rgmcrr'?\ él rg%}@; q% glédogrsa L‘ﬁtl%%tmononeuropathy
when tyemaoyl marememrmeaﬁiecftedbers;apamt@dwesng sensory synptons.
[ Q) :
g[ﬂ ?t@lhﬁzp are?rgedgmn%&l r’?\gntb% r{e\ﬁdelg@g%led?s%d& ?%Seg]yefn%tmg disease.
Demyaeiglating wiseasesd pdafeplablvemrrmrlsb deeiyatrdting diopditiems ob thee CNS, like acute

disserﬁi@é%ﬁ%ﬁ%gﬁ%ﬁ%ﬁ%iﬂg ﬁg@%ﬁ:} %‘9@%‘5'@? s&e#&%&t (’}})!18)f 40 We'll PUs demyelinating
diseasesdlf trepeyipherak nergyood system mPNSBé'hed;attepponmange dlseases such as chronic

mfIam%I%gtﬁ'gec{e%ry/e}fr?aég@ggo'yréacﬁgﬁeu%ggtﬁ&f z%l Hﬁi %%D@Pdeophasic disorders,

such okesmahel afflahoresonye degyelnading vayadldamnleumethsl' denesle dS@illain-Barré
' order of the brain including shaking and
Syndrécﬁ??e fty wi th wal ki ng, novenent, and coordi nati on.
Thea tlirbeaprefarsdassmdinaerddhaidemyedinatige disoase ipanulitipdd stléresis.
brai e
CL %g)gtrﬁpbgﬁraarl yﬂ}%lge?ljgglx%mngc} rgerztﬁg(%f tﬂg%\?enﬂpﬁj fhte &e?‘nfelllﬁgtmg disease is
primatjummograggienimsltiDiesslsesis.s an i nheri ted aut osomal

dfﬂnbr{mt' pQﬁ.%QleOQJeféﬂled d;'m%gé)ﬁ@nt &h@le gﬁ\ﬂ;ﬁﬁén tl"i)ebﬂgﬁﬂﬁllldtlh disease is
consi sts in an excess nunber of tandemly repeat ed

secondcpregiesslys rudiptretrtesss’s IOYRER MeiE KL TRY eMbeAE T p@ﬁtdﬁmye"”atmg

dlseasien|§|s@lé@tedfffﬁm exAfR! igflansRhioA)l miipRUWRToSS, fdé@@eﬁﬁatfr@"ﬁ%)yneuropathy
as Kennedé{s di sease, and nost of the autosonal

(C|Dpﬂ8ﬂﬁ’ FaflenBarendmme GBS hs (ADCAs) that are known as

SR ARGeF Eﬂ?@ﬂeh@ﬂ éhbadiment 9ECARY inferfi@Rekdidtes to the treatment and/or
nomencl at ur e. Yyhic L ter al Scl erosi s,

PreveRfjaloeiR NeUodessns %PS IBRASPy $NP SEUragPIRRA UG 'E?ﬁ?@r'élse?ec"ed from

the grelip \eohsisfirdy ¥f MIzBEINRS's dissdsedPRgkirtbndedisddse! HaRtMton's disease and
nerve cells in the brain and spinal cord. Amyotrophic
ALS. Lateral Sclerosi s, also called Lou Gehrig's disease,
I Sr@erabgorreewmvel stldified #6@ Sipepiitfe, BSEolATEDtIEE B F0pro®in selected
scl es. IVUltl le Sclerosis (M5) is an inflammatory
from té%ﬁﬂpéplcﬁﬁ?'?ﬁ@ isease of the central nervous system

(@N%blybbéﬁdet@iﬁﬁﬁusmgraﬁ/héﬁ@emag?feEermthg 18r a -

P ressi ve course IS NO nye i na |ng

d{bg /Peplide eYUPHSNIAIHO; aﬁ'dtsl”?éggg’rlﬂﬁﬁgr nervous
?taqml)(p%blﬁae ESmSAYinY drfinb Rtids BEQ 1D Ni@myel i nating

yr ad| cul oneuro at h DP). In addition, there are
a@t)ltaepo HRREpR @) 9 é!%ff‘%‘ ‘*) SRERINgs? 19825 $RIUSRFRLRIPIprably amino
demge|dis R BEQYI DRSO YS adl cul oneur opat hy terned
il lain-Barre syndro GBS) in the PNS, and .
?%?erm%éﬂ %foarlé(n‘?féﬁhfé’l(éi ‘%r?'%éhe( ABEG g S?‘H@” aS at least 40 % or

Fur t50e) oRe0rebOT 9abr 8 BUTrders mfe(hmrtbeeleaettwrenﬁtﬂhé &&quences in (a)
with normal nyelination, such asthe ones listed in

thet® ckground of the invention" above, ~as well as
cey @ahutewmeiny@y(sqrt@(m whidhas BBédded bgTaVBNAREHlishc&BYhidrehybridizes to

acconpani ed b s naI ort hopedi c. conpli_cat.i ans, ,
and ! %T%S%r@p SF‘Q e\K}ia{'Yﬁ h'l{‘;&ﬂ%q&l?%%‘a%@@dmﬁ %@5@4&4@) under highly
Wit fstrtrigempcfoeamahs,l nvention.

(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);



10

15

20

25

30

35

Less wel | - known neurol ogi cal diseases are also within
the scope of the present invention, such as
woewr0§5i7RF onat osi s, or Milti p19e Syst em At r ophyP(TVER006/067949
Further disorders that may be treated in accordance
pth & ri [
alth &2 Er B R, RSB SR R RP B HRS or 25fl Bt of any of (e
atof(dj.t her preferred enbodi nent, the neurol ogi cal
di sease is a peripheral neuropathy, nost preferably
di abeti ¢ neuropat hy. Chenot herapy associ ated/i nduced
naAoihepadipes oafragraérgse rrpayecfoaamprsd any pacicor etadoreainiof Bny hiethe SDF-1
|soforrRE %t%gs tag\f\gﬂatrrln IPnorJﬂ$ éleég] rl%:ﬁ% o'r‘[FonaE n%pog‘r 61 (i)sr%orms.
H’herperesoe)shwed)rl(my apr witliapprediate thpt awosmaliwipngioos of SDF-1 may be
S ; r 0 , : ,
enougﬁiatgbe étks)ﬁ/saﬂ%%ﬁnﬁ"f S%Cﬁe:évéérg%é\t;%de |d8ba%dr§%é tﬁg sggzrhtlal amino acid
residueh eeduBad Kgr 3ind fllﬁCchESUQhVBI’H goits'bindioy & thei @XeR4 ceceptor. Receptor
bindingec%xr o%?tel% ?%ybg%@as’apédy Bg%&?@ﬁﬁ X irﬂmgb ﬁ?ﬁ%t Fe%eptor to its labelled
ol'yneuropa many nerve aneous
Iigandaa‘rfdecﬂahdzled'ﬁhet eioteie wWheraby e dattion IrTMbeﬂbd; tbgdmi dnding compared to a
Q e
contronﬁr\f?@&gt élggogtrgr%/e]ptdr% J&%:écthﬁg%ﬁggé%? %H?é(lﬂ Ifn Jnoh%?%%%/ the Surface
Plasmoo IReseDamIEe %wecabdmpgnthemeaeptaﬂ om@pied tol be amglywldss irbmobilized on a
i.0l 6 t L :
o s o RSN A0R! oA L TRE L Y ol ve meraci
partneg i pakised over thhélrstmucptelnog|aor3dntiuiti1chsrft¢w L|g$|t g directed at a defined angle
acroséjﬁ'@flcﬁﬂa gﬁtg 'tH%gregbr‘?a%%g nﬁyBeWS t%d?@c} I'@wg rllsgh%?%?]rgé otPe teﬁteablishment of a
protell@N&telhl krﬁeraicumre @ht§semana1hedgaenme|dhal anglel i(eigs BOEW®, Biacore

Intern%ﬁbs ggg%g'd}bgr %gﬁrﬁ%&%' {]Uét%a )t?] earﬂ\gl %\glpsot%ﬁ gq&?%ﬁ@]) Fé%&rl{%rpsg(e g. affinity
chromiaggranhyc effipity i@tmgsea@@slrmucmpmsclmatlom or imbValvatatinging affinities
(e.g. 6481%}{16 #r.ﬁ‘ilﬁ}f:éH?Qme%' A ﬂ9 %%Hci:rﬂgrgtgtric?ﬁgterﬁr{]l}r%tgaﬁgﬁtj%‘ragc&%gtrﬁethods, solid-

drsor
phasechamwyhg whequliprpod ymla@r@uh@emaq@mlaﬁ}mrerasedance) have been reviewed

oy PriZiy R S5cAE(E YA OPard RS, {d3ssdalf LY B 1 or e

nating 'di'sease 1S nu
sthepessios .skillad an ﬁwrant ol turthygr pprrédatecttalembtedisysalts, asoforms, fused

protelﬁsh%uﬁd?%ﬁé]tdeﬁ)oat'vtelgg)lr ‘38{0(3%&8& BQ?SF?E@@E@&\% Brgirﬂﬂryor even better,

essi ve scl erosi's
biologjzat Bctivity aefl $Dpriefldrer bl@l@ltbbdlc’nmtm ofoBDEHe anéhvauieinen jsoforms, fused

protelﬂ@%rdfﬁﬁy %'&[‘%HMNQ&,SS&% 1ir§ct (ﬂ'dﬁg% Q tg% gglitsv?hereof, may be
e sclerosis. 'l nyet
measte’ntbcrdblnes&ay ey @IeﬂWrisMaBinng d| sease is seI ected from

c ti.nl. : , | ,
pE g%éﬁdr %cgl& %&%%vg]éh C%ﬂ&lvﬁ%rﬁ%%gp?leorgﬁ%ﬁhéﬁﬁjfe e&%wty of full-
Iength($BS)1, OIAWfIIOh thiaee ftmhef edvanthgesbsudbhrasm beﬁertﬂtablhtymeaﬂovm toxicity or
oL oo eS8 UEbanlh S IILLOP bt . e peron
skiIIedd'ngle@alé WI|BamEe@@tBélmatfmldﬁithEtige frapmeotssindtfumgjiondl derivatives can be

gener@{eé ngisdﬁ@th%iL@?t%§80noﬁ?d’ &‘)Nﬁ‘?ﬁ‘éﬁpﬁbﬁﬁé%?asnhhﬁ‘shé‘%sﬂﬁ‘é them in the
cellular assay, as mentioned above.

The proteins according to the present invention may be glycosylated or non-
glycosylated, they may be derived from natural sources, such as body fluids, or they may
preferably be produced recombinantly. Recombinant expression may be carried out in
prokaryotic expression 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,
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Preferably, the SDF-1 is selected froma peptide, a

pol ypeptide or a protein selected fromthe group
w@ongist’sng of 1 (a) pol ypepti%’e conpri si ng am POT/BR1006067949

of SEQID NO 1 (b) a polypeptide conprising amn no

e B Bl SRR e lrd e RBPABFBLLLRSHRIRN) 3fR0ig orsaing
terminiatly éMetfﬁlummh dvlelg onpminebxypeatamied AOP), sesdomnasthe neuroprotective effects
areprggegv% ably amno acids of SEQID NO 5 (e) a nutein of

any ot (a) to (d), wherein the am no acid sequence has
af\s lused hertih %ederrﬁ()m%ems" B€Fe B torana®g%ood S DFO1,% evhichOorté or more of

the arﬂz g?g&&r?&&?esacgf a. nea?t? é)ﬂlg 1 Et%%‘?actse%cbk}&yf?e&%nt %ﬂ &8‘%@8 9e3|dues or are
deletednooded dnynereDthsmcémzsaaduﬁhlarh ddﬂibd|td|thes1attmalt$£e1uence of SDF-1,
o B B gh 5 e Ry PGSR RS89 Pl e v
type BDFel.nTbéseamyuteins (afe tpoepadhd Wye keown aswt@sémgasl/dr nby hsite-directed
muteBfb 001G W SR Bt asATSENA YFATAGCRR D

€ anmmo aci'disequences
( Muteity ot SEdt-t, whiclarcanstod osed i @seatdamast witm,the present invention, or

nuclel% L%g&it bc?d(?@g; tr%iééfvﬁtcluﬁr acﬁttnte gét' élfe?dzbstr’)a%5Ilg/ncocnz'es%gé(dl_:,rgg}K se%uences as
substitutign pepttdeemrcwplydoclmtrdesmrmhycamﬂ bet toatiBEFobtairedfbyrare, of ordinary skill

in the é&?r\mﬁ?‘ou g@iﬁé %&Eérﬂﬁéntgt% Qeé)fonathg'tggrﬂ%ggrilcﬁ8[1@%9&9 presented

or "any o orns e person SsKi
hereirart wi ||l appreciate that even smaller portions of

aﬁgﬁte}nsnﬁyacpgrggﬂ%g\%nq Iih% [ﬁ)égt%rﬁ éﬁ\}gﬁgéﬁé[ﬁ%gj:dg ;E)’rrr(])tgigggzg?%de%rby a nucleic
acid, sedh dadI%NAecunNéd V\fhmh BﬂﬁmzefsunocDNdnpr KN ailsicle . egcodess SDF-1, in
accoré)én%g'\pi% r] E%ge@aﬂgemtlg El%eg)r(m(o)&;%‘ar%t%@t ﬁ're hi?;h&od%ﬁ%eglggonditions. The
cDNAreacecpmg)iSE]Fm a tssdli;cﬂxtsekilaesoBEEQ glarm;o 6n7ﬂhejtelrrab'eﬂriegent@shditions" refers to

hybrid%%ﬁ%rﬂ%’dcm% SOl tt\ga drgqg:ﬁ:{)ﬁ@ Ir]n V?}H(%l& iglggpoqnary skill in the art
convehtarelly esfertb radi"signgertt. Gek Ausnbdl e ak ,e&irremit th&tbd.‘hls ihMMolecular Biology,
t her as , sSyr I n_Resonanc
supra PETTEEORGY- ShE5 AL Ffoed THR o SBARRER o101y (Sabrook, J. .
Fritsch,SE.i Fpahd INlareatisoiT. &19893111\/Icﬂ®¢1$a]rClshlhg Ar_Lawofdteryw Manual, Cold Spring
chanbe fter ch a s i\n containing a
Harbo{)p%%%@{é?ﬂ eréas?nQ%h§8f'n%5|a%3 '\Il] i s passed over the
fWimbutﬂrrmtamDm exarrqalecsoasftstmngwscoﬁdcﬂnuns lincdjide washihg emtditibns 12-20°C

belowgthaﬁcg?cgi tt?(g lrrb(??gga ﬁ ta'ﬁi[sun ehrﬁ%g!d;yh and %hesrs%q é”bcﬁ% SDS for 5

minutess Rab B8Charend. 14 SBSFool 2 minytenttel r SSG andi(‘)tﬂ%)IS[ISiaﬂS@E‘C for 30-60

mlnut?‘r’l%%:h Pl%ﬁal P§%§1 agﬁ%hfge S?)gcﬁiéggé%(égﬁq rgmuges{ ihose of ordinary skill

in thiarsad yeeerptaat ethat ptrmgemdy cmmﬂcmst aleosdepend. orafttia mertigih of the DNA

bl of.ti and . : ,
sequegg?wﬂ%rglr Eefg)%? PR besﬂ %} as gb-eé‘r\(l)%g@eorbrinﬁ(&d nodlgonucleotlde probes. If
mixedgdrébes :hneese(ieli & prpfemt&e o afd temiatetiohaomednagn aployide (TMAC) instead

edi gel filtration, fluorescence nethods,
of SS@.o SN u’g)g supra

In a preferred embodiment, any such mutein has at least 40% identity or homology with
the sequences of SEQ ID NO: 1 to 4 of the annexed sequence listing. More preferably, it has at
least 50%, at least 60%, at least 70%, at least 80% or, most preferably, at least 90% identity or
homology thereto.

Identity reflects a relationship between two or more polypeptide sequences or two or

more polynucleotide sequences, determined by comparing the sequences. In general, identity
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sanpling of equilibriumsolutions, and surface plasnon
resonance) have been revi ewed by Phl zi cky EM and
wo@hads178&  (Phi zi cky and Fi elds, 1995; Sadir eeCHEP2006/067949
2001 ) . The person skilled in the art will further
refers%)% %agttr‘ﬁ)f P ﬁél%&ldesoqlér# ho a§9ft8r%no ?tciec%{re%pondence of the
pr ot ei ns uncti ona Fvatl ves 2or activerrac
two pofyng0Petides wi Itivor pdlgpaptide ssemubaees, oespaotvelbebvar the length of the
vity of SDF-1 . The biological activity
Sequewfé)%%é:i%m Irar%t eins, isoforns, fused proteins or
fEntembesﬂMerE&thwess nat:tan\&xaf:ir a@reapnsdcmcef eatytradandity" may be
| t r gof i oas [ .
ceterrihed i derbh T B8, via B FedB2HE SepHiesl #3508 ey SR & maximurn
correlgioni bettvgemtie IseqlmnsqmaThlsurmayeincmdetlhmntutgwéga@s't inveitheradne or both
I ve fu t .
sequeég(lé;n tgggﬁggcsei[)%: e degirgél \M%Ilgnrg?ﬁta é;méoienﬁtgxrﬁ%?’ t%;% cgerqgr?‘mned over the
wholei lemgth o esaick i af ythe (SBqlﬂd‘lE?yS demgecsnmred ¢spcaled qobah aligmrgent), that is
S 5 T n ' .
partmtﬂ?@ﬁgwtab% fo|rg ?%%I?a :ﬁ%é ];orml% n%Zrana(? %r?gﬂh (%? A\Jeﬁgmrgar defined
lengtharfsb- talledtlma:alhaligndanlt)vmat \agore anitdide fpeseqaEneds bﬁ/urcalqoah laggth.
t r Iy r
t &%{hfb?}ié f?rsgc?nﬂgénrm t@gcll 5e§r1t@ %?cp @é@gloag/ goé %ﬁgn?nﬁj&e }Qauences are well
knowralmothe. arfT hTehuprfolt mstaascacmrogr@msga\tadablhen piree ¥\ésrtonsinv@erueooe Analysis
Y &€iod! %
pack B 5o SIBUALEECPD "L V6B A e IR ARUES o and e
may behesgdrtaydepareirer tabl % idamtifyr oeiweenl twepolutnmqh@mvby and the % identity and
0, i | " "
the % HEREBLT HAWILLET BOARARE, ARuEREdS, BT Wips the opal homology
algorithokefrSnoith and Biatdimas (Emitk@nd yéatbsnami88 prazxiddinabltye best single region
. A | i exnr S |. r e
o BT Heh B8, SRR IS B loP e LR Lo apoor sy
betweearsegeemedi dre ealso @R@\mdredhe)rartsifmrmstae@h they BLARDViemgy @f programs
|
(Altsctg,gn%rt]%gx% ?]ItQ@rH b%l) %‘? I On (]ev?rLrgu etlslreohorr% g%qel \o/fethe NCBI at
www. rerfbf. elot. sih goe) @Tde%%()oeaﬁ@ruéa% HP@aeaon anldé_lnm;arm1988)-
" ' fer al o s .
o el PR alen S e sttt GRS Ble what are
knowrr egsl é@H@eb@atlm"f Sevstinttionsri Consevativee sinthe sgcidrsulastiutions of SDF-1

polyp%ﬁldgﬁega ﬁlﬁﬁhg esgqu Co(és%@%'_aac@s Wftfﬁﬁhagéfcﬁjgﬁ{;vﬁlcﬂqga%g sufficiently

similacpysicdenerbicy properies thai supstitfitiorheetwes mmb@rqaofdtjelgtcslpaﬂll preserve

the bi&p?@%%{f@%tié@%ﬁ#&?ﬁol%&d?&%%ﬁgh%ﬁﬁ&%g?). ;J"-S§§'|S?e gﬁ'ngé? 8fFand deletions

of aming agdneviay Asecheai mads in dhe abpvethinedk seyuentes twithquiealtering their

functiérp'é%ﬁﬁlu%rlghlefh flﬂé&tlo%{g‘repﬁlgticﬂfs r{]ﬁ/olve‘@lf&/v aﬁﬁﬁb Q?ds e.g. under
us I'n e prese

cordance W't I'nvention,
thirty, and Ipedferaglyi whdeonngnd teneloemoveor dr;%elaae Bimima @:l@\tvhlolﬁ are critical to

a fun@twﬂgf g&fbﬁﬁelt%ncgéjecﬁ/ [h | F&d\?\%guﬁ {t&ns aa%dsrlﬁgfems PFddHQed by such

es or des can be rou
deletloﬂstemdr‘mdlsbytlooa eomfe vathihi thepyrvigey bl the presiest iaventions t hout

UBP&H&aB preggrm 2@ ﬁg anqﬁgea&}fgr&ugg érgatﬁgéé] %flr?&:dln Tﬁble I. More

gul danc ereln I N accor ance
preferablg, fthreesgpmnymouenaion acid|ardepsprot éhore defmdeth Eiybla Il; and most

preferQlBW ltr?e! s%/nonymous amino acid groups are those defined in Table lIl.

TABLE |
Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group
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acid, such as DNA or RNA, which hybridizes to DNA or
RNA, whi ch encodes SDF-1 , in accordance with the

w@e@sestrss nventi on, under nmoderately or hi ghl yPCT/EP2006/067949

stringent conditions. The cDNA encoding SDF-1 a is

di scl SEQ I D NO 6
I'SC Ogg,d as Q E @%a@ﬁo@l St g ggggtecluent

condi t s" refers to hy
washi n ondi tions, whic Fth%s?yrolf\/la?r Ny skill in

e
the ar roconventl onaIIy rE @%F%F? rostrl ngent See

Ausube t al., Current | gcU
Bi ol 0g¥, Supra, I nt ersci §§r r?fllgéh/g éﬁ] lr@rr4 (1987,

1992), d Sanbrook et al,’. o Fritsch,
E. F. Vglnd Mani atis, T. gb 5\ eﬁ V% oning: A
L

Laboraﬁ; ry Manual , Col d [ hratory
Press, p I'd Spring Har bo;i- &‘Kﬂ;ﬁ’] .IFe I% Llau IB’_EV ation,
NSy,

Tﬁe?l i Q%e\gaqg'm b? the
hybrid der study in, eq§/ nSﬁg fl 5% SDS for
5 mnu , 2xSSCandO?:3Z ‘fg gtgﬁ 0.1 x
SSC ang.D. 5% SDS at 37C g §r At hen, " a
0.1 x and 0. 5% SDS ab% ‘f ng m nut es. Those

[ d

of ordpfary skill in thi t hat
stri nggnf Ig‘y condi tions al g élLﬁAts ﬁ Q;nnt £ Arﬁ fuh of the
DNA se nces, oligonucl FR |I eV {Such’ as 10-40

bases)T r mxed ol i gonuc de pro es If m xed
probes are used, it is prefelpable to use tetranethyl
anmoni um chl ori de (TMAC) instead of SSC. See Ausubel,

S In a preferred enbodi nent, any such mutein has
ﬂ?@%& 40% i dentity or honol ogy with the sequences
oMoEEIelf@ra@ro]Jps of 3yreinymiegs AmiexAddsequence | sting.
More p &y it has at b@osn a8l | east 60% at
| east o | east 80% or, &—p're%mpo y, at | east
90% i depjity or homnlogythp'[et_sAr entity reflects a
rel atipgshi p between two or g{pr” BRL ¥pgPt i de sequences
or twopfl nore pol ynucl eot i uerices, determ ned by
conpar-fg the sequences. |nrgéneral, |d_ent|tyrefers to
an exagl, nucl eotide to nucl iy qjée or amino acid to

am no ggj d correspondence o alt t two pol ynucl eoti des
or twog | ypepti de sequenceg, respectively, over the

| engt h of the sequences beln NQBRL, ILF%r sequences
wher e re is not an exact ¢ 0 a "%

i denti d may be determ nedMé Tr{;é'%éga IIBﬁt%he t wo
sequengbs to be conpared arg Ggned to give a maxi mum

—n

exanpl es”of stringent cop
condit'i s 12-20C bel ow ghe
n

correl g on betvveen the seq én his may incl ude
insertig "gaps” in either %ﬂp 0t h sequences, to
enhancg .t he degree of ali gnﬂgglt Yoidentity may be

deternL d over the whole | y "of each of the
sequenﬁgg bei ng conpared (s 5 5?ed gl obal alignnent),
that ig particularly suitab sequences of the
same o yery simlar IengthMepqﬁgy é\ﬁﬁquer defi ned
| engt hg (so-called local ali nentﬁ IS nore
SU|tabIé)for sequences of un qual |ength. Methods for
conparing the identity and honol ogy of two or nore

séfbehdles are wel |

Most Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group
Ser Ser
Arg Arg

Leu Leu, lle, Met
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known in the art. Thus for instance, prograns

avai l able in the Wsconsin Sequence Anal ysis Package,
woengions®. 1 (Devereux et al .23 1984), for exanptBEP1VE6/067949

prograns BESTFI T and GAP, may be used to determ ne the

% i den Hy bet ween two pol ypycl eotides and the %

i denti EPfr and the % honol ogyrpet ween two pol ypepti de

sequenges. BESTFI T uses the IaI ocal honol ogy" al gorithm

of Sm and Waterman (Smt{j,and Waternan, 1981 ) and

finds best single regqi o&ipf simlarity between two

sequenggs. O her prograns fﬁé hﬁi&t@éJﬂ ning identity
and/ or ﬁjerri larity between s entes are al so known in
t he arErfor i nstance the BE T fam |y of prograns
(Al tscB % et al., 1990; Al te Quéeret al ., 1997),
access e through the hone_pdge of the NCBI at

www. ncpk nl m ni h. gov) and FARTA (Pearson, 1990;

Pear sop.and Li pman, 1988). gferred changes for

nut ei n§, I n accordance W th present invention are

what a known as "conserva e" substitutions.

Conser %gf i ve am no acid subgijtutions of SDF-1

pol ypepi} des, may include s q%npé{f am no acids

wi t hi nT@)hgr oup whi ch have s?@’i ciently simlar

physi cochem cal properties at substitution between

menbers of the group will preserve the biological

f Bramples o foraduetiorobbamine §a@ snbdiifitiond 97 pioteing whichctamalpe used for

- | nserdd [ ] cjds L

obtaindPnulelRCY $ 983, BIFRSTIORE <areuBhe 3L U8 FFlrghFseA Hidfion incluce
any kabwer methodheleps.f sngt iasnpresantedcinl &S pateints 4¢959,314, 4,588,585 and

L,psert i or,. del.aty [ nvo 1.N0 :
o757 0 ey, SSLBANS LY ol Y0} Yool SNBIPg o 4070111 o
Chon@gatdaldanch9,017,68bieLer etdalspidlyenasubsiteed goteins presanted in US patent
| functional conformation, e.g. cysteine
No. 4’?@%’?’%@5@"@?0 I)éi ns and nutei ns produced by such
déhettéronsfuaedi/posteinh sefets tms payephide omprisieg pslPi1ewr gf mutein or
raambiShg68 Bl L RPor B ISP Y, b0 SYBRNEMS e i n iy
fluids.pAef 8P| ;Mayt thes syen irspdoies asethero padéin, golypgtidar er theoske, e.g. an
immurgoﬁlé.brﬂjﬁrq of B1rd@Eft théregfN MOST preferably the -
synonynous ar no acid groups are those defined in
Tdhinetidnal defveBives"| asPusedenereh, Gp e perivétivey rod 8o lisand their muteins
) i d ) : "  The .
and f@%%ﬂ@ﬁhﬁﬁ%&ﬁ rglgy é‘én&e§§%’8q@@?ﬁ%ﬁn%ﬂé;ru%?ﬂrogﬁsp\ﬁ@?ﬁ occur as side
chainsTgn thévisesidugsl or the IN-PeroC@eyninall grioupehby rReansTkirow?r i, the art, and are
. r . .o Hi rcg -
mclud%glm I\@‘tlﬁvalnﬁo?{ a]_s)hlgr?g F%ﬁbyf—egﬁ{,’al I?ar@aéeﬂpé!'ly ?.Eé;e’?)ta&féd’ai‘.e. they do not
destro@dhe adiwjty 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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lie Met, Tyr, Phe, Val, Leu, lie Phe Trp, Met, Tyr,

lie, Val, Leu, Phe Tyr Trp, Met, Phe, lie, Val, Leu,
wayeysssSer, Thr, Cys His ekl Lys, G n, Thr, P@X/BP20bb/667949

G@n Au, Lys, Asn, H's, Thr, Arg, Gn Asn A@n, Asp,

S ” v f 1 . . . .
SR 5050 rRU S, i 8501 A S covers
any frgrentLaripredvirsors rop thier polJpkBitiEe lvbaie dPrtled prateid n@leaybs alohe or together
. : - e Cd Svno or .
i AYESSBIL0 9 AEb5e 0 P, VBRI S, o
aggre@ates dhiheThioteil molecae oAlttee Magar Yedidueliy, thémeel@sy pvdddi said fraction
1_Phe Met, Tyr, lie, Leu, Phe

has Sd#;?%”ﬁ%@ﬁ@@%}eﬂ‘\é@d?éﬁéer Hs Hs, Gn, Arg Gn Gu

Ghe Hr® "Aslis" Aepgin AgfarsLip Doty saltsAf gakepylAgpupsAaml to acid addition salts
of amino groups of SDF-1 molecule or analogs thereof. Salts of a carboxyl group may be
formed by means known in the art and include inorganic salts, for example, sodium, calcium,
ammonium, ferric or zinc salts, and the like, and salts with organic bases as those formed, for
example, with amines, such as triethanolamine, arginine or lysine, piperidine, procaine and the
like. Acid addition salts include, for example, salts with mineral acids, such as, for example,
hydrochloric acid or sulfuric acid, and salts with organic acids, such as, for example, acetic acid
or oxalic acid. Of course, any such salts must retain the biological activity of SDF-1 relevant to
the present invention, i.e., neuroprotective effect in a neurological disease.

In a preferred embodiment of the invention, SDF-1 is fused to a carrier molecule, a
peptide or a protein that promotes the crossing of the blood brain barrier (‘BBB”). This serves
for proper targeting of the molecule to the site of action in those cases, in which the CNS is
involved in the disease. Modalities for drug delivery through the BBB entail disruption of the
BBB, either by osmotic means or biochemically by the use of vasoactive substances such as
bradykinin. Other strategies to go through the BBB may entail the use of endogenous transport
systems, including carrier-mediated transporters such as glucose and amino acid carriers;
receptor-mediated transcytosis for insulin or transferrin; and active efflux transporters such as p-
glycoprotein; Penetratin, a 16-mer peptide (pAntp) derived from the third helix domain of
Antennapedia homeoprotein, and its 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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Gu Gu, Gn Met Met, Phe, lie, Val, Leu Trp Trp TABLE
1l Most Preferred G oups of Synonynous Am no Acids

WaAR00n051483 d Synonynous G oup Bor Ser Arg Arg LBUr/ER2006/067949
lie, MetPro Pro Thr Thr Ala Ala Val Val Ay Gy lie

Phe-h@t?ﬂts&?ﬁ&%k&ﬁ/egF%DPFh? sgc}q&g%-é{ r&{]@% @/rﬁ}g}o%ﬁ?éym ?tlacgljeﬁﬁgjgr instance.
The ra'sqdilnMa‘USIED(amtptbmshasfmmr@cadcmrbpertiesﬁ, suhres arciedended residence time in

body ﬁ]gé) {haﬁﬁﬁe)o S, |Hcr%5$§(§g%%ql\é@cg\gﬁy§%gbet%§ d%é%ﬂ'egs%n eyel. The Ig fusion

ni ng’ nmutel nS "o sor
may afsorfacilitetei purifitediop rof §erfisedhpretein.on i ncl ude any knovvn

ATongC R bR AR S5 D AR Bpnspnt regipn of an 1o

moleclile, PAFetablyiKdlt issfusdd & heawy, &Gy 18@PHonsy likartee GH2 ahgd CH3 domains of

: 7 . - .
)P 13 ko IR0 Bl 80 PR s IR 6 Ehprorton o
fusionNwroteihsOdrt o EB7Y (oSthlavwredsermlir)venffd)Te sueh ras"isefermts [pGtailgG,, or other Ig

classersefllﬁé ?gl\yl Oroft eE%QJn}SBe%EBﬁ‘ p(fgtgm ' rﬁé %e%no"men Obr %uMe‘?lc hetero- or
homomultlmerlc. The immunoglobulin portion of the fused protein may be further modified in a
way as to not activate complement binding or the complement cascade or bind to Fc-receptors.

Further fusion proteins of SDF-1 may be prepared by fusing domains isolated from other
proteins allowing the formation or dimers, trimers, etc. Examples for protein sequences allowing
the multimerization of the polypeptides of the Invention are domains isolated from proteins such
as hCG (WO 97/30161), collagen X (WO 04/33486), C4BP (WO 04/20639), Erb proteins (WO
98/02540), or coiled coil peptides (WO 01/00814).

The invention further relates to the use of a combination of SDF-1 and an
immunosuppressive agent for the manufacture of a medicament for treatment and/or prevention
of neurological disorders, for simultaneous, sequential or separate use. Immunosuppressive
agents may be steroids, methotrexate, cyclophosphamide, anti-leukocyte antibodies (such as
CAMPATH-1), and the like.

The invention further relates to the use of a combination of SDF-1 and an interferon
and/or osteopontin and/or clusterin, for the manufacture of a medicament for treatment and/or
prevention of neurological disorders, for simultaneous, sequential, or separate use.

The term “interferon”, as used in the present patent application, is intended to include any
molecule defined as such in the literature, comprising for example any kinds of IFNs mentioned in
the above section “Background of the Invention”. The interferon may preferably be human, but also
derived from other species, as long as the biological activity is similar to human interferons, and the
molecule is not immunogenic in man.

In particular, any kinds of IFN-a, IFN-B and IFN-y are included in the above definition. IFN-3
is the preferred IFN according to the present invention.

The term “interferon-beta (IFN-B)”, as used in the present invention, is intended to include
human fibroblast interferon, as obtained by isolation from biological fluids or as obtained by
DNA recombinant techniques from prokaryotic or eukaryotic host cells as well as its salts,
functional derivatives, variants, analogs and fragments.

Of particular importance is a protein that has been derivatized or combined with a

complexing agent to be long lasting. For example, PEGylated versions, as mentioned above, or
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fragnent thereof, fused with another protein, which
e.g. has an extended residence tine in body fluids. An
WEDR7ASITRY thus be fused to afother protein, PCT/EP2006/067949

pol ypeptide or the like, e.g. an |nnunoglobulln or a
L e My T A R —
the preaedt ihvesdidn.pr ot ei ns, whi ch nay be prepared fromthe

:i@i& 6@28%}\/% elépi%_ M@h&% @gﬁcﬁdﬁa ch‘fhgge SQ'WBWeSQHattJB%ot change one
aminolacoivin anothéred terenamdrrmoaﬂlm cmcUnudgdatlural alhnm0|amdsnt| on as

| st BV B BoBRAP e S8l ¥ FESSBLRBIRe, the Sty of e

proteinss Asubmumelmhd/e;ensinmrﬂemn 5cantih1lbeaﬂ11yollll3tojyetﬁlye8§)|}col (PEG) has been

cescrBghn SRS T ok nakBher [ vat i ves may. for oxanpl 6.

| mcdrigtheer peifereddrathiessendgit Y dk iviettort iR in@rferohiic itgi@yon-p (IFN-B), and
mask ant i gpgnl c sites and extend the residence of an
more @BTCW’P'M IWNgH@y f1uids. Qher derivatives include
aprhla& FFefé?ﬁEl? D§ec9§|mhﬁbﬁle6§§hl? QY herBhBY B.sseparatayw.tmhet.,Insrferon
car box groups by reaction with ammonia or wt
ph @rﬁfeyer pshaRiF wf Higi present fvaelion, §BF T1v'§tuﬁ%§‘ gt amount of about

0.001 fd ﬁ%gﬂ@ cﬂ‘Bo@f REiBAt, Qﬁaﬂdﬂﬁo @ﬂntd‘@o ﬁ@k@ of S§dﬂﬂ&§htfc9%6&ﬂ 9, 8,7,6,5,4,
noi et es 8@ kanoyl “or car ocgc ic aroyl

3,2 04} BIHG) O SPOONBI CTRILL A0 LEHE Thoedy WM by | ar oune

(ﬁ'ﬁé SR RirthBidfelfids &EhKus8of BIHRRY Acidl #5dIEliRStor manufacture of a
formed with acyl noieties.As "active fractions" of

medlcgnjpntlfor thﬁjt[r%qtﬁlgnta@ﬂp/@rﬁgberﬁlpatoé@@urqlq&@ceﬂrdg@@m wherein the nucleic
acid n'ld’l‘é’&ﬁlat ESRPFRY QT SuckiY atitl 388&Hce UF SHE MNP bSor® nddifc acid sequence
ypepti de chain of the protein nolecule alone or
e”COdtr@g%P?ﬂéPeRW? [FORPEYBY 8P SMiNDPEE FPa4eNSe Selesied N thengreyp consisting
off thereto, e.g. sugar or phosphate residues, or
a%gre ates of the protein nolecule or the sugar
iPglyespPisie qomsiEo\asEno ﬁ?'S%PB%%IQélalN:pf racti on has
S&bl?%tMde@hdié/c&h;ﬁﬁél@arﬁiﬁb'a\éid%)bfBEQS@FN@ 4 The term

'salts" herein refers to h salts of carboxyl groups
atfdl & RO YREPHIERITRTSHY %‘I”P@C@ﬁ ohRFRICNGups of ~ SDF- 1

”@)%H&I?pé}ﬂld@%'(@ﬁﬁ) thyat@sr - copdribingd s@nﬁlaéél@éﬁbe reféPably amino

or ned means known in the art and 1 ncl ude
i nora(jkﬁiﬁloésggllps Ofdr exanpl e, sodium cal cium

a(”é'YQa”r'nUféin Bﬁérfy' & (QI toZ('d?QNr%ﬁ‘élhf’the Qﬁﬂwoté't‘?d ké nc@'ﬁ@s at least 40 % or
sal t org as those forne or

npl e
Wi t t?oaﬁqOﬁQQ o @UE%"/%\%r fior%é%rt%?&n/elld@m'Wéo aélegﬁfrﬁr}?eoféfﬂe Seauences in (a)
| ysiihgs); pi peridine, procaine and the like. Aci d

addltlon salts include, for ex salts wit
mth @rrﬁPteﬁ‘cfi’f@é‘y of (7g ff° &4 thct'f)‘r'S 65&%9%9@3/ %'Wf‘ééﬁllﬁﬂcied"’% kybridizes to

or shd Esthplent 6 tham@dtivdDNA ydquBn& &i’dﬂidﬁlgaéﬂyctﬁ (aSteqB) under highly
as, for exanple, acetic acid or oxalic acid

cours§igerRPndlieRs:sal t s must retain the biol ogi cal
a@)'aVl*nUbéerBf Woﬂia‘)% eY)ahert® driyecHihges th'ené/rﬁlﬂb'a%m sequence are

., heuroprotective effect in a neurol ogica
d| S@gg%ervthe@nbrﬂ%p@g 186*8}3“8{%88?%&3”6?0 ?‘H% SP@HPé‘ﬁ% trfa) to (c);
SHy- 1 bhssaftep @ iddtormh, Gaddd Sroteim i@ecabRal RriPfREl B€a@ivedraction of any
protein that pronotes the crossing of the bl ood brain
bafr (@1 l BBB"). This serves for proper targeting of
t e mblerétaccﬁlds haytdg. 54 bemifistéreli 2Na inBkdd1ASQeiE xRS moldlule, e.g. by

, whi ch t he
intramuscular injection.
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involved in the disease. Mdalities for drug delivery
through the BBB entail disruption of the BBB, either
wh008s083 ¢ neans or bi ochenmi<ally by the use BET/EP2006/067949
vasoact i ve substances such as bradykinin. O her
efgf'tﬁér %ﬁ.gevé@SPQ&}UEHSesB??c vi?ﬂggétljentcg,eus%$ﬁ fc?rfexpression

end enous nsport "sys inc I'ng
of thec gemé¢ @ncodati ay dUetmahﬁxpamemsleeulehma&leghwoarsebodyud preferably in the
A0DI0 tQBel?s rqus&?ers“ ers; receptor-nedi ated transcytosis
PRToRT MRS UT "R O transferrln and active effl ux

t Thersfooe, tlerafspl@lfm’redaemprgjnyleolprthﬁ sucigic Reitempitule, fudher comprises an
expre%sgo;{g?%ctg%e B%;]Lfegﬁé.gggé{?é&ﬁrg ngét%fj Eaél?éncteg re fQ/t/é’ll krtb%vﬂ th the art, they
compriker futheérn Memenﬁtmiegifcﬁseﬁpc&ss@nm tU@Igenerof/ ierasthdhepnenay comprise

regula@%ﬁ %%etrll’lg é:ﬂfal\s;[ﬁgr\pg{sgr ! ﬁ& %EE‘?’EC%L sé&[ﬁelngg%%ﬁe%{‘?nerga{kgr sequences,
originp of ymﬁlmlcatlmnoadérthe tike.nprgevne thé’repwt@pmﬂrow lsfthtldnelsed for treating
and/orpﬁrg\té%atlﬂ thc‘éjﬁ? Qee?s% fan%fﬂe%hslkytﬁ{a Q&Jegmbﬁ EﬁSIaF 1 WI|| then be in situ.

[ hlmpw@@mctemyodlﬁﬁen’ratl‘m @weestsmnsyegtmlls a &Dﬁwﬂalltdayvdwevector Lentiviral

I cpl

vectorjg H%\l@g g)regg %hO\tNﬁ tE%ey\?etr\/me%%%L}én dfs?'ue t OEF Ef:é)rr QD qu% %@B%Hucm%ﬁ‘ within the
CNS. @mqm&stdébsheelxmb‘#@mrsmcn aa adenduirabderiyed yeetorsdmay also be used

. I | nvol ved in gl ycosam nogl ycan bi ndi ng
accorééﬁ%?ortﬁéé%ﬁﬁﬂ'szs, Lys27, Arg4l or | _ys43. Therefore,

i A targetesf exaterdnaynbedisaem oafer thenparesethe pansaget ofoBDF-1 across the

P t e e

bIood-(?E:t ]barr‘?‘erqvgngﬁ 3{?%{% @%ﬁ&%ﬁétp@g t éB@BCOHer ggrgﬁgr‘r} ﬂ %@Q}Btor or other
endothefirlinawipot mhachalibms. f usi on. The fusion may be direct,

grn y 'p%f&ré%“@%[w&ih’éh%f. tﬂg m\)eﬂﬁor]v,\,@ﬁec Fﬁﬁ'éﬁ‘& v@c%orsrn?); Be Administered

to am no acid residues 1 n I'eng or longer or

by intragwagular, inje8ticari no aci d resi dues in | ength. Sal d Iinker

n'@{ B%Eg‘f %/g/{e(ggﬁﬂ %%UQF%%FS/orQ'SHM@ tﬁe en%%enoas rorodlgctlon of SDF-1

ina Csleqo,rgmﬂ;e sd@rrrﬁon aipnggsion of SDF-1, or which expresses amounts of SDF-1 which
are no(FI sﬂﬁPge% L Cqé( aﬁ‘loacogtéf%%gg\é%ko#dﬁlﬁ tgtpfe ﬁv)éﬂf%rp e - Wetor may comprise

regulatcpmrusmmglbomﬂ funcepleinctne teﬂs dasteajntbce exptessr 88611t i Bugph regulatory
sequem?s ﬁgégg ?)?o%é}g%goz epﬁgntic%l\lﬁq%rpé’d(%% 'ng regﬂfl‘{t?ry ]g@%ce may then be

introdggedi inte dae eppepeieief iccuadfi thiet genqrrm:l’oeaB@dolegcszemom’mlnatlon thus

al Lsafaci| ] iy o .
operatyf ¥fikno M efishofy sBueiRé Alle' A, 1 hBreh drtidrOR required to
be indgnéxbdi emranpecsmﬁelecﬁmofqgsesjust@lly redercerhtot anendegginons géne activation”
P r is fused to heavy chain
(EGA)agn& gh{&’éﬁ%ﬁﬁéoe?ﬁ F@@ éj%c?é domai ns of human | gQ
f aihe ewarrmrefur@ehaiatesm theneseobf ah gelnthiat tab é@eargenailcsadjy modified to
produééjlstﬁb n tf% rr{%ﬁfa%ﬁngro?td %d%fa H’?'foqnthgrt%ta%elrﬁ ?nd/or prevention of
according to regent I nvent| such as 1sot orns
neurologiGal d3$easg$4_ or other Ig cl asses ||ke_ lgM for
e . . r i
nﬁﬁ?ﬁlr\{grrﬂfog“ﬁﬁﬁ({} erg%&‘ts% gﬁcg% P?s %&f@&{é}lﬁ%@ modified to produce SDF-
1 for mamafanadigre gib a Innedigeorant & thf tredtmentaaidormrevanition phiyeuselogical diseases.
U e : .
s NGB B8l Al B @S0l NEk BSEKEE g,y cpproprt
parts ofdhg-bumec bpdyvrs. Furt her fu5| on pr otel ns of SDF-1 may
b I u t t
?h?erﬁ\ﬁe?flgrﬁjlfg%]é& r%eﬁcgs ?&ﬁl}apﬁ%éﬁ%gég : orsﬁlgbg ﬁ%‘flcularly useful for
preverettoa:l arﬁmmplatmerft@f neurological degpsencwsctatoropiisegs therapeutically effective
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the nmultinerization of the polypeptides of the

I nvention are domains isolated from proteins such as

whS870y¥897/ 30161), col |l agen 3¢ (WO 04/ 33486), FABEPI0VEN67949

04/20639), Erb proteins (WO 98/02540), or coiled coil
amour{?tggft %gﬁjgéﬁﬁg Ot?'lér%g n%udt)ail -gﬁ’tgcﬂv V%ﬁ)@r@rbé%ﬁr ihnpe(#ercfnegr%/grs osteopontin
and/of dwﬁmsompnemsmﬁber&gmatapbohcaﬂh effedinebaouat & amfimmunosuppressant

( eventi
naf SRE R o PR SRR KB Cleneopags any carrer
which@loes epamtarbreuweh effevtivanssspyites diolagicag ecitvily whthebeetive ingredient and
r tre y.cl i,de, . -
that is E?t t%}qgsta tﬁrgbg&aﬁt\%@%@ ‘it |§ nﬁ@%ﬁ%ﬁe&bﬁk}%ﬁmnlmsre?seam? activity. For
examplégot p:krenteﬂ'di eldrrmvﬁratlponthé @ctieeprotedi(ak gy be farhmelaiedincd unit dosage
a ter 0
form @g?niémlgﬁtala V%H'C%fsosf%ggl %sS?%ﬂFhHe¥th38 %o%t%ﬁhgém{'r} élrbgmlr} and Ringer's
solutiaoredi canent for treatnment and/or prevention of

n I 0 t i . .

o PE SR eq EhBU R Sraripbodled orRRR acBFANE 4 yention car
be adprlres’renstd materindidppdli ioaa ivenety if wantserlthe drotitesi efcddrdieistratjon include
. c ned. a th ur L] Si .
ntrac e e (% " S o bR rire38gl o beritoneat,
intraveyecss) smpcuiaaedau@r omicemduralh®piaal; érttatioecal, radial, amd etraeassh routes. Any

, n . d 0
other %ﬁg?ﬁgﬁ'%aﬁ%%gggpﬁeﬁb%ﬁ'8@ rgt? n gér{ 35 qis]:aa 10 %txgr%F)Ie absorption
throughcegithetéah or etdotheliad fissuearmd bylgenmjlh@rew wheelmatDNA molecule encoding

the ac? %gﬂ?@é%h&&g@g {h% C[f%ﬂé@tlo(gﬂ efahe\%%org th?ﬁ} é)arus{ag m'eaactlve agent
to be ¢x1‘a|kbdsed9ntilsecrpteeiflewwed | FN according to the present

' nlv%wltjio?lpéhsee r%tetl fnd opcir{r% {tog{h?ﬂ' \Zeﬁ‘@iga(c%g Iﬂ'ebg ml %ﬁahéjds ?ogJether with
otherftpdmmﬂmi_eam qfnb@tdgmadw adlyeolagantaedutlty asorbrmrnnacetﬂlp@lm acceptable
surfac?a\n?%%%&@htsf Eéﬂlgé 8 eﬁl% t@'hl%?e@ by DNA reconbi nant

techni qlues t I'c or eukaryotic host cells

anw\pﬂrentagl ie. g |sm\1egpu$ wnbcutamﬂusdletramascmk&}sadmlnlstratlon, the active
proe B0 A% (0088 08 LA oSl OEALBH. O oo powser i
assoc@tiom iwitb da marmaaeld@aw asdeptabéeg parenteal yehiclen(@.d. asttérgaline, dextrose

' d
solutld:?r rﬁ{(%?ﬁs\?%senr%@/@gﬁfaqn \éﬁd&gtjﬁggﬁée 81 s elﬂhd)l rﬁ? ?I‘?emgaq stability (e.g.
presenvas\tasmdatmﬁens) t jhei farntuietidnasl gterilized Uwe:ouse@llyaumtdcmgqu&s
h t

| e RAEREMHO T Bty els ], s LG, o B, nlBgton gan aiso be

ameligrbddy usitegy conjugatiac pdaceduraamﬁruhrlanaamr]methm‘ﬁtfg/ of the molecule in the
' t , :

o SIS0V RERAL 418 L AL RBT B8 B6L gyl BES! & s i o
PCT Hd@tmmatlpnw(@ﬁﬂﬂﬁégw oteins. A conj ugat e between

I :

2 HEA0AE e, BELEL P AL KRGS Qo 685 B of many
variabégsotriekudingrteé éypeeef reototd treeafinibf oftthe pratgienamoresidubkecytotoxic activity
exhibit e'?it Eﬁ?ﬁab%tgt iEFlref r%ﬁ%noiba&rlnﬁg'trmlon tﬂg%llﬁgél condition of the patient

(mcludlng the deS|rab|I|ty of malntalnlng a non-toxic level of endogenous SDF-1 activity).

A "therapeutically effective amount" 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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SDF-1 is preferably used sinultaneously, sequentially,

or separately with the interferon. In a preferred
wendodsiment of the present i Pention, SDF-1 i SPCBER20061067949

an anount of about 0.001 to 1 ng/kg of body weight, or

(sex, %é)eog)todg\/\%fphﬁ%ejagh é}geﬁ;ntb&d%/ ddn%f/\c;eoﬁ&ﬁ?e%?%a%%e&?s frequency of

treatrrfenllamd)therﬂg‘bktgie@fred)ody wei ght The invention further

rﬁgﬁée‘ﬁl Eé)d 59 u%%FOJI cgrﬁgwt%%%b& %1119% . ea% ? rflto abrout 0.001 to 1

PlFe a medi ca
mg/kgpafdodn tvedgt, afr aboute@ bt salkgdif Pedp weighher abcnutﬂh& 7,6,5,4,3,20r

1 o R uR5 R QR LR T B SRR 27 o Sequence
ehcedioote aofpatimpégitatide edwghr iisi prgfearedamcomdiagi tb the invention, is
: h
admlngsgrgyéggt& Zs?}bgﬁtgﬁgonr Qgﬂjtgmqrﬁtgérggé% %?”;&@Egﬂ%&% (?)rtpgS preferred
accor(ﬂn@m ypeptentien.conpri sing am no acids of SEQ ID NGO 4
faflh@rodréf@ﬁ% &%8§%H g)dll’tg}) %Ego;?rﬂrfn ddsda(?I& gﬁpg\%rg :-o)hhglgpgay
sTg@ dailysingae aoeeuswllyegweam gividadl nloseectprds sos$taiBEQrel@asddorm effective

to obtgln( @)ascges%& ?é&htg; S%Fgr?oo for %%ﬁ%&ﬁt@%ﬂ@ﬁéﬁdﬂ% &egtf?rﬂ.;ﬁ‘&med at a
dosag%vmcrevs tl% eam@Ueds thdemr gteaterdhart thegaifal ameevidust dose administered to

the indequgnces in (a) to (O; (f) a mutein of any of (a) to
(? ? whi ch is encoded by a DNA sequence which
hpbearding ésthednvengor, SpT-& wembe e mirigerdtproehy@dically or therapeutically

to an%ﬁ&i%ﬁ[}&e %?Ctgdl It%ﬂgo%as ﬁt) nﬁl?erﬁtlgply ﬂe&[hgﬂ ﬂ%l %peutlc regimens or

condi
agentg 8.9 vaItlplerdrm]yegthanmg,els a Hnetdweutmally\ @ffatdlve aa;rmmé ric @adicelar with an

interfei@??%@%%é%é’nngsé fs?lgli ﬁr%(aggrﬁiﬁi(s)t%régcf%if'nz.lIj%ﬁe;%ﬂglgﬁ/\?thggr?ﬁearﬁﬁ%rgseutic agents can
be adinggtenedin fnesememr@iiféﬁrmt coopositiorsal derivative, or
?rgbé ‘é&g“%ﬁ’gg& r% at?sg% a?fne r?c)d ftopl(ré% ”ﬁ F rBI%g,cSI' cﬁséaé%edcomprlsmg

ed as a
adminimerNoea petignt ibyepa therrofseu etiectivajameuntef BDFrhyor of an agonist of

SDF-1 é‘ét&x@ﬁ ogﬁ&%g oa%tr}e‘?%tﬂr %gMSQe%?lﬁ?lIytsq%ggptggle\@al:r%l

ression o éne ‘encoded by
tAemﬁilhloti docireating arokeemidgical disehse hqmathsnhg)asimmlstermg to a patient in

need lﬁérﬁgeio??ﬁgl‘fé{ctfvg a%%n?&gr ? eg &Irpgog%ﬁgﬁlspéf% I-Sﬁlé% V|t and an,interferon,

ore e nuc acrd
optionatly dogdtieerf vitlh tmrpMmaugwlyaaccemabkswmervescabp Wlthin the present
mvenﬂsb%quence Expressi on vector sequences are well known
In"the art, they conprise further elenents serving for
erRpnethed dor téatingea glenr@lagﬁcai diseass comptieng meyircganrg kea patient in

need trhgga%lf gh %ﬁgctﬁlgoa%c?&? of §HE’ %F‘g@%rﬁ%ﬁ%ni% o‘rflgg)F?‘ngtR/ﬁﬁrand osteopontin,
optlonally together with a pharmaceutlcally acceptable carrier, is also within the present
invention.

A method for treating a neurological disease comprising administering to a patient in
need thereof an effective amount of SDF-1, or of an agonist of SDF-1 activity, and clusterin,
optionally together with a pharmaceutically acceptable carrier, is also within the present
invention.

All references cited herein, including journal articles or abstracts, published or unpublished
U.S. or foreign patent application, issued U.S. or foreign patents or any other references, are

entirely incorporated by reference herein, including all data, tables, figures and text presented in
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origins of multiplication, and the like. A gene
t herapeutic approach is thus_used for treating and/or
w@e@vest7sfig t he di sease. Advaift ageously, the erQI/EBRDE0:7949
of SDF-1 will then be in situ. In a preferred
the cﬂ%gp&gﬂegg Blngna\_g qflg %ﬁflrg Q:o}{t%ﬁ{soc{f tijlesqre?erer%etslcﬁe%%lithm the references
erive vec rviral “vectors have been
cited ftaaeeuw_elreyalsféntlmlﬁlnCOrporatdtﬂd)ytrefaMer of genes,
pﬁglte"e%%eat{ W‘lofwmI ttr%% giNg %TRISFII | Ime é@béteﬁgmﬂmwn methods or
viral vectors, suc énOV|ra erlve Vectors
conveanfickal ethode s ret aoy rd/ayl gn tadrrisls.mtlma;tamylaenect Alesangien ed embodlment of
assage of
tne préEft By 2l SR B Hlasb el R P22t 008 Dy
t ?aiheg‘@lreg‘omg deseanpibe of the speafivsdnalradimente widisodullygevest thergeneral nature

| I e : .
of theqﬂge% a{fl otr}erriaﬁgrp Od’rl(v e[??ﬁﬁrgﬂm %\ﬂ@dggx\pl’}hﬁsg‘!’eo%kﬁ(léfgﬁerart n%rglcludlng the
conteride oﬁtﬂm refes¢neee ditdrly hérain), apadily uhcahfylanp/ectadam forTYegious epplication such
n
spemf% %H?rﬁeé{t] o#th@géﬁg @%Qp%ﬁéngﬁ aﬁ%%ﬂ@bﬂ%e@gﬁmﬁ%ﬁtgtﬁg%gﬁeral concept
of the @xegseetsu;vemloofﬂ&hﬁorb sudr adeptatibne ampe es)slélsatm@r& ttemfled to be within
the méﬂ: Cgrl%f%fa%ge% Egﬂ\?&ﬂ&\)@%[y{ hgld‘ie#L?Se@ %PS& %%n%ogés%ﬁpdn%gqeachmg and
uudarroegludewltadweﬁ@muelact@ee oderstood dat the nﬁmeobby sr tdaerslnpbgy herein is for
r . -1.. . I I
e o RS IEE e noE Y EAEH SR W WINERGERTTY o of e
preserstsqa@ﬁmaéomyo bé eterpretadriiyrtbel sldied drtigan in kight apbthe WChlageand guidance
int h

preserlth& ngg &ﬂw&%ﬁ%g@%géﬁﬁg gé; H@oggﬁbiﬁ@amlﬂﬂﬁ ’the

gene the expression of which is reqU|red to be

[ e

" Elggiﬁg%g\%tr %e%gﬁ@ébcﬁl mJt%gaé 't:gﬂnlgﬂ)eg %%6 a%%ﬁh%%&&od bg rgference to
the following ekeswptasbthet eregprowﬂmsewe@ggaﬁustr’éhen iandearei ot intended to be
I .to the use of a cell that has been
I'm't'négﬁétgﬁ)i%ﬁrﬁ%ﬁ%rﬁlo ied to produce SDF-1 in the

manuf acture of a nedi canent for the treatnent and/or
EXAMPBLEEENt i on of neurol ogi cal diseases. The invention
—Nﬁrﬁﬁer relates to a cell that has been genetically

nodi fied to produce SDF- 1 for manufacture of a

nmedi canent for the treatnent and/or prevention of

ndumah ogiarabinatit sbamekinesTB 0§ ; 1 caarme BDFt hevariaeuwere produced in house.

The oSS SETRARRY st R PP BRE et e S0 dG NGHE RS Rl F ot were
cloned inkd Nes1/Bamal sise dfpEII2AbAREEUL drkpdxpessspOH E iGN sells.

particul arly useful for prevention and/ or treatnent of
neur ol o |cal di seases, which conpris

XAMRi: B 5209k 1 @il SDIA riapantasiviy Toixes! carsical cyffures treated with LPS

therapeutically effective anount of an interferon
Introd@étidhor osteopontin and/or clusterin optionally further
a therapeutically effective anbunt of an
I Afthugbgopsidered ran. imuaolbgicaily priviieadgefd sitehther@Gd® oan diaplby significant

mfIaer'pg\eoSrf/J § ast%loﬁ%e | #g‘fgrﬂw PI%y %Prf%en{%%\slriunrrgtgs% oggg{ulﬁ%glcay\'{}seases Microglia
appedbite be giadiblaacimportayt fof thehiaitiating aed sugaieitigexftCNBohflammation. These
cells exist in a quiescent form in the normal CNS, but acquire macrophage-like properties
(including active phagocytosis, upregulation of proteins necessary for antigen 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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that is not toxic to the host to which it is
adm ni stered, or that can increase the activity. For
wezxampbess f or parenteral adm Histration, the apCT/ER2006/067949
protein(s) may be formulated in a unit dosage form for
[ S _S; e e
is the ﬂsﬁ%h%r%@tegg?a/u%Q%rﬁél%rﬁfnmﬁggq’%c?@'llﬁq% thggl({%dlggﬁ a ﬁbust inflammatory
resporsst by phagugytiacallst \ga dfe Tolerqohpioradéiit hasabeerowpieti tseshin the field to
C g t he inv ?Q@I n .
actlva%nﬁl‘i)c\r;(?@g pl%rr]é agovadg rﬁ?&i %plt&rgg E&Af'he rsohif Itélgé grrqu}cg c%oklne release
withowd dhducingtaed tdieeth, hlgbbudmselsrwn amihncr:mlhgodandnmsl@rMeu(magdegeneration
L] rele f [ L
in vn‘n%) ﬂ.te%ég@} Ief%jlnzzgﬁZ §£C{TP§3§elhgg§‘P) andrb};éuwg%t%%t et a|| 2003; Sadir et al.,
2001)epi dural, topical, intrathecal, rectal, and int ranasal
routes. Any other therapeuti caI ly effi caci ous route of
adm ni stration can be used, for exanple absorption
Materfaldr sHd0he@plid hel i al or endothelial tissues or by gene
therapy wherein a DNA nol ecul e encoding the active
aaemarymlmmwntsabmdwre@pmmrpmn ent (e.g. via a
}ﬁsﬁ@%ﬂ 8@1&%&% n rﬁ%cs by Seécguﬁﬁé (LLFbg't&gn %t?a@; ¢§85ising brain
tissueafm@mhng)st |§olahag frqmé\ﬂ\ﬂﬁilomlqgaart 4tﬁeda;,(g;mj)cmt-gp|(t5er@dCerebraI hemispheres
were 'd%g@ tQ&rfr %ﬁ%amm%@s&l{:@d |abt sf?lgid@@g ioh %ﬁ&'tHS single cell
s su arnmaceuti ca acc
SUSPGQEIPIFI a@saﬁe@d ahbui B eafls &) 5@ pirmyadingtiorankdiemtrer avetl onto BioCoat® poly-
e I Y
L- Iysﬁé %Ha@éc?% WeRpidiad %gﬁ@ I?éc?t;rng'kfﬁgl&gt ?H@?‘@elmatlﬁn medium consisted

cut aneous, Int szcu rat
of BotmIﬂsieveS@tpdtI@dvaéﬁiottqﬁtemeamdaﬁmt 496 Sadir gt 8lo12001 hsypplemented with

1% F%léSpWS Qrﬁmlllﬁ'gﬂhﬁt'oﬁgﬁlﬂrs&}f%h (%%ﬁ%ﬁ]%dg%efeébﬁmmant platelet-derived

sociation Wt arnmaceut i ccepta
QFOWﬂFJ@CéJﬁM(ﬁDGFeﬁAcR&D(Sa/SQ?mS/)@E &0 ngkall.i ne, dextrose
solution) and additives that maintain isotonicity
(e.g. mannitol) or chenmical stability (e.qg.
pi eaadment ¢fRrimanomixedf eartigal colfpiréowith ILRS: dvsshy set-up
s
brgg ﬂ\?zl?uﬁéggf) :BIY tcgtggﬁg%‘ Lééeegé%teffgvr@ %ﬁ&%t@ﬂlﬁﬁ%d c-gnﬁal cu turegs sttlmulated with
LPS, eulfgresrweratgravn atady *aland 1980 @@elfordrprat%@ay@;andyvaﬂg then stimulated for 48
Ji I r 6&s hal f-1ife of
hourstﬂ}\ﬁtg ”l'ricg eécl: %&{Cgﬁfﬂ*gﬁﬁé%ﬁé’@wgy C]f g?’ g)?gm e I i nking
t Aiemd bows of L BSmtimpéstion) 8hgl qfcmlpe(rﬁE@)s waee cldlectedl@ad frozen at —
° Al plication WO 92/13095. The
80 Ctoﬂortrtlegls euf‘;rq al @S' fngct ive anbunts of the active
p¥ otaytdk(rﬁe) reW'alsb (DNFax andhdi-6pranafysedinia @BAI rablisesinflammation kit (BD
incI d|n protein, the affinity of the
pr ot gf’%%ﬁg%@f: 1cyt otoxic activity exhibited by
t he SIDE aa@eingtttse sdritevi¢hoELL ISAGIet asl M Hbust laal id@ﬁhnbtebehere below.

clinical condition of the patient (SDI ncl udi n
desiGenabiiyagsessr piing ﬁf‘ﬁ{‘; S\ a5s5y- PENeog g@ i, d\,lon -Radioactive Cell

end@'@ﬁ@%oﬁm@séy &6t invddsMdes ritochbi@friaP8stivitg 8lrbdgh the formation of an
effective anmbunt” is such that when admni ni stered

t he
SDF-solpls fpunazap safbipidiag|egh phavn 1g ﬁo‘lfﬂ%teﬁ%ﬁ?”dlleﬁafy&al
di sease. The dosage admi ni stered, as single or
NSbFil EL®Ases, to an individual wll vary dependi ng
upon a variety of factors, including SDF-1
pﬁ@aﬁgw@ml_:rlré‘@X éorpq&@ﬁtéffqap@@ of BRE-Todayels & mixed cortical cultures was set

up in ﬁcﬂ%”#&‘éo%hhg?%o Eﬁ\kél?&t &r%[)&ﬂin‘al é’rﬂ?mﬁ&éb SRE[T,(1:500,R8 Systems I,

acteri st age, body wel ght eal t Si ze
Minneagolisnt)Séf) \A&;srqsednﬁlo dovediLof bértinylated gtotyeiting| arfti- reaqumtgﬁ (1:400 R&D

Syster%g Inc, Minneapolis, USA) was used as secondary antibody and 100 pl/well of extravidin-
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treatment and the effect desired. As nentioned above,
SDF-1 can preferably be used _in an anount of about
wO200051785 1 g/ kg of body weitfht, or about 0. ORCT/BPIO6/067949
ng/ kg of body wei ght or about 9, 8, 7, 6, 5, 4, 3, 2
. / f t 1 k
conjuggag%a;hgv\%lell%% H p&é)ﬁ%’ag‘éﬁg%gpo %ro%ﬁ%)f?é;tt Ir_alflI on6 H%hﬁeggmblnant mouse
SDF-1(2308r toe dO artgtmf &by StyetetriselnCnWMtaapnl;s i4SA) was used to perform the
m ni stration scu

stanc i TRl FoBVisGhlizBtos RBHART B RubHAE roddBh BT Biftipg of stabilzec
hydrogem perbiide and metfaméthﬁbermic&lﬁ@(R&m Syetead IneViminegidfis LUBA) was used.

opticd ANl el oottt 26 a Pt R rBete oo R ety ¥56 %t 450 nm.

rel ease form effectlve to obtain the desired results.

S nd or uent m ni stratjons can be perforped

BB S, SBR RVt BHEBlSH EDRE S sih YIS Sfarated
cultureBan the initial or previous dose adm nistered to the

i ndi vi dual According to the jnvention, SDF-1 can

abinf s inceinePrigrshARTC] ¢ éaf ISPl o vAgaT fen fefingd iy 5685 19N 4) on

LPS étlﬁfdj!é{édjlz'@lur@sf ic@lls Ware SildWddt t@r@-@w&bwmﬂf w§§l€’sUWt“d'a§‘|1LWCells were pre-
th ot her thera euti c regi nens or

mcubq-}gqi Wit EcERasyor g@q@gﬁgtjonsl (0-&% Het a?)'@uﬂpc'&@/r“ﬁ/) of the corresponding
protelﬁg fn@tﬁt by €| 25D Hdiunh ToPARELCHORE A Bﬁ(ﬁr’e\n'dnq@%f @@%n LPS was then

tive agents that are adm nistered simultaneously
Supplemerﬁed)tdwele cefie phiheuoncerdgdint of bang/rldntaddti mi of tnegdium jtey obtain a final

volumft;\ur t@gm‘? alr?ceugaf e@}; ng?{%')‘g Sifsgjipgrrrllgtanﬁh\%are (¢lo) IeEteg at day 16 and the

levels g ING- @gnceml 6ditpeasier cytokines relghsad IﬂyYHcﬂVaiédi ﬁﬁcrb@lla';\ were measured
atient in need thereof an effective anount -1

via spgglﬂchLI%swmaged Bemdpsd) §y%{%rtn§\(,ﬁ)ytg,$et gi!ﬁuisgﬂ'gﬁ (gg, ELISA DY410, mouse

IL-6 ELRpebSse)M t h a pharmaceutical |y acceptable carri er A

net hod for treating a neurol ogical disease conprising
adinp rficstre MAl§CY i8S, Lg¥aetasons ane dePusrdk-d8 waieh have been shown to

inhibit@foRMkir¥iBasdPeri tacat&PnickogliaOwe@fusal, agoni st of SDF-1
activity, and an interferon, optionally together with

a pharmaceutically accept abl e carri er, is also within
tbatam@@'g i nvention. A et hod for treati ng a
ogi cal dise se co rjsing adm nister

ro 0_a ,
p qb@L Iy ek et OEP? H?'PQ@”SM%“%VASB#DWFS test was
used faFth& aﬁ?rﬂé@%rétcoﬁlfpa@aﬁﬁlhéi%trﬁaﬁekl ,cerTt%FeGQIRﬂ@Idnﬂlg?nce was set
opt i ona et wWith a rmaceu accept abl e
ata: Ifbaror(?(g1 ‘¥ 05‘ &jt‘hi’ tpné%pﬂ% é’th gjﬁl‘%yr&ﬁ“' spwere expressed as
mean n@té‘rﬁﬁré @rrrortdf@r% mBSn &.aRLY, ol ogi cal di sease conpri si ng
adm nistering to a patient in need thereof an

Resulef f ecti ve anbunt of SDF-1 , or of an agonist of SDF-1
activity, and clusterin, optionally together with a
pASFMEZYMA cal |y accept abl e carri er, is also within

t RRFRY, ASERECINYERES Mluced by LPS at 2.5 and 5 ng/ml and both doses where not
toxic in the complex cultures. In addition the various concentrations of LPS (0, 0.5, 1, 2.5, 5

ng/ml} did not influence endogenous SDF-1« levels (results not shown).

SDF-1a and SDF-1o variant
The results showed, that IL-10 at 10ng/ml and Dexamethasone (25pM) down regulated
TNF-a and IL-6 as compared to untreated cells. Both SDF-1a 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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Al'l references cited herein, including journal
articles or abstracts, published or unpublished U S
w@eoo05E8Yn pat ent applicati o issued U S. or PE DER10g61067949
patents or any other references, are entirely
r [ ' I -
with Ll:’g 2 c%%p%?eecﬁtrogétr{gﬁf(‘?%t gﬁ% Sné;g/gtg r?trbeea E{cﬁg‘fr%i‘%z&é 10‘?1%%91 (Fig .1A and
1B). references. Additionally, the entire contents of the
references cited within the references cited herein
are also entirely incorporated by reference. Reference
Concli$iofirown net hod steps, conventional nethods steps,
nown net hods or conventional nethods is not any way
aﬂih@dmﬁ(@tb@nticalhal!tumycmsmetaa odewiaxi gysteom tioat includes several neuro-
- [ t [
epﬂheﬁ%ﬁ%’t—i‘ﬁt Fg?; éulugo‘iergf ?e{%herﬁ@églrg ar%trﬂjréar%t Qﬁd?_ é’fo%ﬂdrocytes The non
GAG dbesimgi piutao©h otﬁfSI])FF}eocs[SeElﬁ f+oc vaidnt di eveeesed W INIF-osandf lIJ tByln a similar

t.h f th h
manngr s Sg ey ThaldaA G aguRlan fifes TRl aNesthr-0F bifloddp s recoptor
CXCR4i. ncl udi ng the contents of the references ci ted

herein), readily nodif and/or adapt_for variou ,
D e GaickingB sep ML e AR ISDP A AGRIL T hgdreated mixed

cortlceﬂwﬁtﬁﬁeg‘?ﬁl RtbOBue W b IRdtt SLEBATDE ISTYF-T bAMIERRIiI® SRR ahdirect effect on
pt of the present invention. Therefore, such

CXCR&dSB?Fﬁ?"lQBWSGSéWQ %HB?W?%%&W%JF@S&W i ntended to be
wi thin the neaning of a range of equivalents of the
di scl gsed. enbodi nents, based on_the teaching and
Accorging dariseclipicak epira: Msr @ambe cfaspifieg dntaeseuﬁ@é.cgieserée% [pietifying MS

pat.entdm.tnoarf@mlpaﬂé/m@rof HRESNWRBY. PEIGIOwith ofn@/rraFehl%lapses followed by
ose of description and not of limtation_ such

full reppUrY (o dneiE FRCASE @g@ consiggiiessiooh@iey bBRIoR S pRelepsing-Remitting MS

(RRMSPefE st dpimbs férth BE MIItisrdysetved iRYss heakl lof @5 patients and is
artisan in |ight of the teachings and gui dance

Charaﬁ?%%eé’n%de%rreét FelapsescialiprethPy dRCMEDh PRRRESKNBWIresige! geficits. The

attack8 Q#’e AkelP 6l ibB aVisSK bl Ithé ﬂafﬁb &f MhjelinrBadting TNeNs descth NS, causing
the invention, it wll be nore readily understood b

acute jnfipgymesion. Pyert tiee.1ae PESR‘R/PH@ EQARRY HeMtRigpses is d&@fﬁﬂsa%and baseline
neuro !}lcﬂﬁws%lllt%/'lﬂldﬁéésfe@t URiha38g, asRoxidbt E&A@W%ﬂ RRM$ @atients no longer

Imtin resent invention MPLES Hunan
have F‘E%%ﬁ%b?lﬂaﬁ?v%ﬁoWOH%S'WGPF%rdWe%We13‘%?00%@Wafi‘1§°rder related to

chronntmres mﬁf%%‘ﬁéi%nl RNEWOHSE - SeEBﬁdachIdO:ragtewwmespl\@é?)E@dr&bvreux et al.,
r SDF-1 a and SE for

fo
2000)v£h? fﬁYPb“t'%rt% this o¥Rean gy dormrsi?'ﬂeaﬁ%r" 8f the gsepieriFppssociated with
&gmﬂ&:ﬁﬁﬁ/géwé‘lrnQctﬁléﬂé§§r$£ﬂndi B dedr@dde iBerhin- pdretidykial oluleFWhile earlier

DF-1 variant activity mxed cortical cultures
RRMS jsesgnaifveia WT‘#@SPHWP%%ttP% FESRPPSIRIASS 4@ HRMHRetRerapy decreases in

SPM3 aﬁwm&@bﬁ@hd 84 i i1t dapsh. ThbRforbhe c@h{l& b‘e&ﬂyp@th%alzaa that RRMS
signi ficant inflammt orMﬂr esponses, which

and SPNSATe R Gonfintie Fataer that Gepasss: MiLeases. '”fm”HF'i‘)t@W %Ye”ts early on

lead t@ﬂ@%&oﬁ@r@%dﬂ@tﬁn'&@' ritfuyode@’ﬁﬁ’érbﬁ\rét prb€ésst he initiating
and sustainin ion. These cells exi st

The Prigagy aﬁfﬁg@é@ﬁgorﬁb?fnwlﬁﬁpf’ W)%?WC"%C’ Mo theiiset ly the absence of

acute ﬁ&gék@mgﬁstbamvaﬁ/@@g@acﬁﬁm tliriédl veking. BRIk, this form of the disease
phagocyt osis, upregulation of proteins necessary

is assgg@ﬁeaélﬂthpq lack of éefsipeﬁseaWda'}yrf@HU@f irRuBAtheABY- nHtﬂéﬁ'lﬁE{‘t”@Wf) about the
patholsiglogi ioh €simanf PRigrédsivaulakiblrNs drokiBfRfwevenN osimottede biudies 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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This inflammatory environment in vitro and in vivo can
be m m cked by |ipopol ysaccharide (LPS), a conponent
w@boovkg17eut er nenbranes of gr fm negati ve bact ePCEHEP2006/067949
LPSi s the best characterised exanple of i nnat e
in gre&%ﬁ%@rﬁlgﬁpcgr{g%uté g§cél@r Fe rr?&h‘oc'ri %HH'B}Iaﬂ‘r Xttr%oha/ development.
esponse agocy |c cefls Via receptor4.
TherefoRS $1|aE-1bE>ha a\mdjeSE)),iF -Gis'eatiants tninegy flhek/ei t® podentiahtie treating primary
progr%]]sl?/ﬁg\gé 8y ugoe‘ﬂtélrtp tl‘é‘r?]t(laa\I ?6e| Saggwrﬁ#‘%? %%%tlv bgwnan‘avr%ﬁonal survival.
Somedsdhé pathoghyfnoldg:saismetz’ﬂan|sm$uleedlog|tgandemdlabby$ emgmt be overlaping in
r {on in vitro (Lehnardt et al., 2002;
prlma@ a%d%%@% G%?@%%%ﬁé) and in vivo (Lehnardt et al.,
2003 Sadir et al., 2001 ) . Materials and net hods
imar y m xed cortical cultures preparation Culturing
EXA'VH?'-Ep?r vty 1 ¢ ar @“MgfeﬁtePf‘o'PH’é%F\ﬁgs deeruitmssy '(‘L:Ubéﬁ! 2’I’<Y° model of
PeritdtleaPéell retRfithenSi Ng brain tissue from enbryos isol ated
fromNWVRI mce at 16 days post-coitum Cerebral
hene spher e mfea:f&enmtil@meosed cbntooh reiglatigo dﬁl’sﬂédﬂfﬁq Ieukocyte populations

SOCi tedvatry in esti o and he rc,[
durmgsl@ﬁ@ﬁlﬁ% r&%%ongs%dagg |g}m 131&(@@%}(@ rﬁmg ng exe thelr biological
effectsripg bintiitg tnsevedi temspembraid GoproteiBrafiet (eckpood. yT-hey can also bind

o YRS B 735 58 4R DS wien ennance oo
conceBmattoenssdf ehemSdhes, msecdmimg(tﬁext blﬁgmssrteenzatlcanahcsabld)tatni@m;r presentation
0,

to thesfgg? PrISI ftahagt rlgg%r%% &nn eéﬁ(ﬁ]f‘?rgg t?'%e? th 1A) w&sractlon with GAGs is
reqwredafmrlﬂnurtﬂmtnqtﬂcatéjrtetlerdmr\mxaed growt h factor AA

(PDGF- AA, R&D Systens) at 10 ng/nL. Treatnent of

Primary m xed cortical cultures with LPS: Assay set-up
MaterfaPind R@the8s up of cytokines release fromprimry m xed

cortfrcal cultures stinmulated with LPS, cultures were

gBd\?/nwe&k 8iACfamale IBb/CORideoflander, Harmtay sveaa dnjeciee imtI‘BaperitoneaIIy

(o) G4 BRI o8 OBVl BSKERR AR SEAL L M vorn

accord!uﬁ@tcSSEQuDaﬂ(Dartillu% in200ful NQD)E((TQ%&[PS freey. ét qudsemleedon of WT or

a rozen at - ri or to cont naI :
mutarf S S e STRED Y PEBY TGl sl sl iy was washed
with C{T}atfﬁm |bé1fdo&m:fBBI an ke to&ﬁ@axﬁ’dg@&%@%@l&d&&&@%d@@h& Total cells
DF-1 a usi ng)ét he sandwi ch ELI SA set u&yl n house and

Co”ectﬂ’éé’k‘ﬁf?ﬁ%‘éﬂtﬁ% heRMewyiUBeEr (Neyhpyen (7 dsed using an
MI'S assay (Promega Gb421 ; Non- Radl oactive Cell
Resufer ol i feration Assay that measures mtochondri al
— activity through the formation of an insol uble
f sDFeRAhSRed wftﬂé%erh@%ah?@@crﬁﬁ@%kb%té@rSI@It-atxe\/afri@np 8idl not recruit
densi ty). SDF-10C ELI SA A sandwi ch ELI SA for o
leukogytpsn shewipathal therin \GIFGCAGbINdipg [astivity igriost Ry sy utegipn in the SDF-1a
vanan@#ge%% ynas set up in house. For coating 100 m/wvell
m)no onal anti-nouse SDF-1 ( 1:500 R&D Systens
I nc,

Conclusions

The SDF-1a variant (GAG binding defective mutant of SDF-1) does not show leukocyte

recruitment activity in vivo.
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M nneapolis, USA) was used, 100 m/well of

bi oti nyl at ed pol ycl onal anti-nmouse 1gG ( 1 :400 R&D
wEyeresssi nc, M nneapoli s, was used as SePONHPI0Y6/067949

anti body and 100 m /well of extravidinconjugated

ExaiE S Sht 8 fRnRteARICr e seral sk ERradbhg i Rep

|”tr0d Introdegfiofens | nc, M nneapol is, USA) was used to performthe

@E %xg%%'lsé 031 evyﬁs %ua&’gls aoa'rrhsff}‘tﬁ‘ir cgonrg§ |§§ecg(%>c§ %’r\@g Cqmce afflicted with EAE
inducdftydy M@ peptidxiateh@nit pretseaipé leyxpdrementali mdoi(R&De encephalomyelitis

(EAEIERETTS 2B SRR AR IL B RS AT a3 o PBlghlfiea animal model o

multip(eLsdiesysis @Vi8). Vhk tused arettod) foatheditdliction ofSDRE In moaskdis SDBpted from the

a, varJd ant, effect cy i,ne expressi in LPS
protocdy ¥ ip AL SeiPrred Y (SEuRg et Wt o of sor-1 a
and SDF-1 a variant (as defined in SEQ 1D NO 4) on
LPS stinulated cultures, cells were allowed to grow
Materighang Wgthpdsks. At day 14 cells were preincubated with
trations (0.001 , 0.1 and 10 ng/nl)
OSB{%@Eéggégﬁgoﬁﬂlng proteins into 25 m of nediumfor
t Bpirel bwds svead st'S@ciado‘rohﬁ)%imfﬂidtétSV\XMSEAEeﬂnweeks after the disease

suppl.enent to the cells concent r al I 0
onset L /p%esenC{ao?%g pr%ral%sfls ﬁ%ahm %%n IR@&: Were pe “ﬁ%ﬁ’ W:/}fcl)l ul%%B% and spinal
cords Mz@e dissetel omtomlbatlpiel détargeftﬁ bhiberr(§0 nﬂuﬁasnmﬂ &rtt, 450verhd NaCl, 0.02%

NaN3 L‘J/é na?ed](ﬁ?:\l)?g%él n_e430 gil}egoedl%{%k?%ogycct%fo\?gﬁw%aﬁtl%ﬁun% Ipro§ ase inhibitor

cocktaNe(I%clT@amllsEcmd:hr\Blecr&p&mlsf I 1B3ELTBAS taplet pead 6 dnif wudfer)R&D0 ul of buffer
systens (DuoSe TNF- a USADMH) use 1L-6
was “E@é 2 Be4t5eYe OEI‘\%‘ goﬁ'ts?%ﬁ S?FBP g2 Uf°ES Sto&%&@ﬁ@'f‘ﬁ'&s‘%’ﬁ&”%\%t“b% at -
20°C prvtse pielpaiion whai imdyavizatisreandssubabgient andiydis.t cyt oki ne
rel ease fromactivated mcroglia, were used. Data
Anal ysis d obal analysis of the data was perforned
UAhBIYs N6 SDI-14NOMfent B 8PRIal cord est was used furt her
and data were conpared to the "unt reat ed cells"
| ebip! eprd gqe@q]p?fr%%%%n%gmg%qmz‘ﬁd - rlpﬁe defergsm buffeH L&Lng*a polytron.

Proteif Ievel% i s@mPlks weke Qlﬁantlﬂed RiaBEA Photeifl Captet Asday. (P-Qi*@e Blotechnology
essed as nean. standard error

Rockfﬂ@alr@ iOSG Lﬁ§/}%r€g§§9|ng Agscé)yte@élanalﬁsq-ﬁgmg thpLEldgA csescrlbed in the

materﬁegrﬁc%bmadwéctioﬂwgﬁ@hbné 1dtBvat 2.5 and 5 ng/n and
bot h doses where not toxic in the conplex cultures. In

addi tion the various concentrations of LPS (0, 0.5, 1,
Resul. 5, 5 ng/m) did not influence endogenous SDF 1l a

| evel s (results not shown SDF-1 a and

vEig dnihomseant EREOHIgtiahe F thde SPE‘ﬁhéoert'SfBﬁ@f AEgAgimals in the

chroniPprasebiagone (25pM down regul ated TNF-a and IL-6 as
conpared to untreated cells. Both SDF-1 a and SDF-1 a

variant significantly
Conclusions

The up-regulation of SDF-1a protein 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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decreased the levels of TNF-a and | L-6 secretion in

the m xed cortical cultures after stinmulationwith LPS
wasoocospss ed to untreated celis and with a besPCT/EP2006/067949

concentrati on of 10 ng/m (Fig .1A and 1B).

exavi o e iferLe Rt ey SRV RREAT L P e cruen

Introdygtion types i ncl ud| ng astrocytes, mcroglia, neur ons

SBQ—‘? freg’%og%._tgyg_\(?vé t ch’rleg qu(:f‘ tod SE?I%S ggr\tﬁ\ﬁgggnerﬁgoq En rerrr]]yellnatlon in

mice Be&bdivitr SODEATe bt aiffetiiE-dbsas.| Adosailve reffethat SGRG o on neuronal and

tation does not affec 0 its N
axonef (BHEY RARAOOTHEUIR LUVHH 3P HOBRIALE o BB o Typlnation. or
macrophgel inflamithtiGhmay feadabirastbration bPfmotdrefat@idnnTixe ebgeneration can be
meas%g,&_taifggrqulq%]utl‘gtrtgéﬁggronr Qrgdﬁ)? Sﬁ%%lq%gtao g%tiq%gt Wﬁékéﬁﬁ t?ef evaluated by
electréphyeiploglcaeréepordfgsng astrocytes or neurons. According
toits clinical course, M5 can be classified into
several categories, stratifying M5 patients with

MaterBi drar@hogat t erns of disease activity. Patients with
onfy rare rel apses followed by full recovery of their
dAsimale are considered to have benign M.

VNS Gt R0 B Poed s, (BB BT e B $iBiilie, France)

were u:simarfa'lméyanerﬁeﬁindtgd mm&gmam (rebppses foll O\QEd by
i t T ttack
R e e

rryel(bpnér@é@tuSmS[TF ¢@I($ sgkgk o the CNS, causing acute
i nfl ammati on. i e, the extent of recovery from

rel a(ﬁ)s@%r"?g%g@[épa%%ﬂOah‘ﬁfk@asel i ne neur ol ogi cal

di s Y chAeItrses (3dd/kget el y, approximately 40 %
of EFQI\/B patcl ents no (o%éer@)aave attacks but develop a

pr odekBeve erusb(iLY=-tle flirattd)ve secondary di sor der

rel gt.e ni 6:!\!3 flammati on, known as

Secghdg?@lg ?Jééﬁ%g |3v (SPM5) (Confavreux et al.,
Zmﬁé))anlrﬁ'mseweve)bmpdmutsed (&iaalnmpadeaig,e)mndgnmstaimad in @ room with

controgl ﬁgeé%tp(e/ee&1 S%agﬁgncgﬁﬁg\f’e?%e; Cfggggémrktc&c% r(gferfIér% h f%od and water
availaplaraghibitymehll exdenimentsthereeagad duein Kihsanse weh gistiiutienal guidelines.
i mrunosuppr essi on, the responsiveness to |nnunotherapy

d d may even di sappear in late
E8£ 8ﬁ%ﬁ'éég?l§?y,ﬁeﬁ)t% coul d be hypot hesi zed that RRVS

aiﬁble Sﬁwslsawereaanaestm'amﬂdmynammarontdﬁé%% mmrdn%@a{e?s) The right sciatic
nervewgg alﬁg/ %x%&L daama I%V&rghg C?L?Jhex %go%rgglgtg?ne trifurcation

econ STi°on neuro eg enera
of theEhletl@nermar ?h@nezrge &\saswwshfed rtwilcefforms(vﬁml\asmaereostatic forceps (width 1.5
mm; KRGS LIRS Lo or 1y ARRGGE. 00 ARMH! ©
¢tKks an |nvo I nical

decline. dini caIIy, th| s form of the di sease is
f f
aﬁnumﬁ(i)ﬁ]gpe%ﬂ&ﬁeq}t% ?e i ngﬁﬂggg {rg?tﬂemhﬁa? L(ranbiool ogy
oEleRirompographrical r(edls)viesting waplperfSohed oscs bletonetiee surgery day and
each BOSLARIL O SUUTES R 1A EREABR! newr o degeneration is

ant over I'on in these patients.
| Mhedaw bf mglg copskypurgery 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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matter danmage predicts the evolution of primry
progressive M5 by being the strongest paraclinical
w@eediost’es of subsequent wor sthi ng of di sabi | t BCT/EP2006/067949

(Rovaris 2006). Mcroglia activationin grey matter

m ght contribute to accel erated neuronal |oss and

brai n atrophy devel opnent. Therefore SDF-1 al pha and

SBlectrophy siatagicatagcdrdirg a pot enti al in treating

PE| SiLv po I .

r Elgegﬁél%hé’g g%%%?c%]sl |r%C%5écht$ ] W on n h]crggr 0@13’55 s%r vﬁ‘glgfgmat'c 2000M
electr@@oymgragh (Mp@mmy&sdﬂlmgFcﬂicemmmmnammgd1bg inhalation of

3% |38fﬁH£r§m ax!ebsﬁghgrl?ﬁal@g%?@eggﬂu% Tﬁytéﬁéﬁy %%58' h@ated operating

table (Mnéreej,l&atgmeys Framedi t ment in an in vivo nodel of
Per | I C ] :
FoBRRREuSE el GESLAIR R BB acliSeth fle gastrocnemius musdie
after d gogle ©y2 mstipuladion oﬁthechmatlnglervefdt arsuptamnaximalspiensis(12.8 mA). The
: ' N
ampit B8 T A i o) SPine e REF BB T skl op the operated g
The rmaw&isnwesm&oedegsiereptm ghe Ehmyala:taral dusmugiiedyl légpoh Vehicle treated
amma]sso{l%’ég 'Yﬁeogmﬁ]itnﬁg 'a?caf.&%A %rm?elrlof%%%\%%to?rhmts while the
surfaces I'C ance 1 ocal concent ra
distal datenok iimdiectiy rreftasts ngotbhmewmICDMOm zartd oru@nUiscular transmission
[ r [ receptors. It
velooif &S Whlch Uep ks e e B0 2b LR P R ookt ne
interaction with GAGs is required for their
c function in vivo. Material and nethods
B? ér?aQié %I d, fenmale Bal b/C mce (Janvier, France)
wetobal arjadysiseef thentata \Awerperfone@ Using ongpway WNOV/2 Bunktt's test was

used @la%rlgrq)d @aa(t‘? m?n?céﬁ1 8% el %@%”%B#é%ﬁx\ge P{):f' %gn"?'flc%ce was set

ata: p200.0al; INarCI*: 1§ 8.090%; CIQPS s F QéJ)B d/p <4.pdse resltewteroaxmpéssed as

W evvere sacrificed by CO2
meangssy})%nf?lra Ofﬁl%rge%@ eal cavity was washed with 3

x 5m ice coI d PBS and the total |avage was pool ed for
i Bctriopbygsiomgieal mMersareroehiss col | ect ed were counted by

h LOFELE auer rman u . SDF-1 a
" ASHREME O ShnbDENORE Ly SHL I NhaFRIUAR S 1R
aNg @igndicantdindngetn the EIAR ah@uuudeyhresghwhtmi shgdyt Wag olbseeved on the

contra{leﬁer}éLé&g@ReLg)'a@g% ?xlg é/%ﬁltcll{e\éﬂééa\fid gnlrr%% (%%se Jﬂa Smg%@‘tiﬁ%g crush of the
sciaticSpiva irduzed isadrema@\Gebieas iy titedmplitl e ohGMAR with eSDber¢ase in the

Vehch)a 9@3%%%3?%5@[5@%3% d ulgn nlldlf %im Itv(\)/ﬁ&r}i rﬁ%@kéred to tr]e respective
Baselloeneei/e_(s: Ryteemi mjce | were debattoi \oith SDF- 1L, @t éﬁmé@mrwkgm IL-6 at 30 wkg,
they GRPTIE T OBt Ed B ML T AL dh A fompared to the
levels prharsteeatdch@ice X prad ihivseatieat Waslklgnlﬁmmet WGﬁlpimaIZQn‘plel itis

Latency of the compound muscular action potential (Fig 4.B):

There was no deterioration of CMAP latency on the contralateral (uncrushed) legs of
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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(EAE) nodel is a murine chronic denyelinating nodel

and is an established ani mal_nodel of nultiple
wa@edoenssss (MS). The used met¥od for the i nducedDEPING/067949

EAE in nouse is adapted fromthe protocol publlshed by

hr.b h
of L6 ORE s E4s g i b B NR T oBren W Gl Rt b0 o ot
not with 36€10 g§lkd Y FIBDA-C& STHH- haqm@/k@)tsrma%@demmﬁﬂsma‘ Beng/kg).

the di sease onset i.e. presence of tail paralysis as
Conclgsiond cal sign. Mce were perfused with coI d PBS and

nal cord di ssect ed out to triple deterge .
o DT Ber e RS i f5ot Vi e DBt iR i TR R periphera
neurofathy. Hmbiddiatdlycatientind elerve- &Qsh QloE%fSl@fﬁws dedng @hnd alafeter are lost,
I tor, cocktal

nt al a.pro se |
due 5P e R R aRD 10 Peisdons oC2re, i the CREAP Sppifuce. The CMAP
latench Uik f 6ut) mrﬂ&ﬁatﬁlh/ aifedpad fbaf sHews Use thcRRise gt M&wg due to additional
obt ai ne e sanpl.es were stored i.n pl ast

doqorBERAGY FSTb e e o BORS phY ofoPBuE e AP Formiied degeneration

(macrh;ﬂfﬁggs rgrzmlo@tbsandqes@mecumtona@ Emlcbéﬁatséd atﬂdsmlmmusaeeks at dpl 15.
cord

DE-1 a content of spinal cord Spinal

d§PF ot EgioaeRiTUA %b@pﬁri’édpr?‘%a'tr}‘%r‘{ﬂ %ruaéi%M@Bﬁ%temwf'éelso showed a
protedti§é REedt iRQhY hERR- criSPhRIBI heMRbSor Al B3R cbsrs Weddured. In summary,

quantified via BCA Protein Content Assay (Pierce
SDF-1m waeehatrys as Ft@crﬁf%erwelrndgc:tiesse%smw |§Hddr”—tfb SDF- 1

a content anal ysis using the ELISA described in the

mat eri al and net hods section of Exanple 1 above.
EXAMRLEI51 Brote giveleffdtt\w$ SDF-Upvadahttdén asuddpatiyFintuged by sciatic nerve
crushspi nal cord tissue of EAE animals in the chronic phase

Oﬁ'h@é&ah@ﬂ@@g“&h&f‘ﬁlodgﬁd HibEPWH 8khRBe a ﬁf & wa& carried out to test

rotern in spi nal cord extracts fromchronic
SDF- 1@A@rmmgegieflse@ge§EQ D IN§): et Bod tIBDide weiendivided into the following 2
groupggr’r”-% inflammati on other than inflammuatory cell
cr tnent EXAMPLE 4 : Protective effect of SDF-1 a
o(a)n@nu\reapaﬁhgpera@db/@dildw(S@hmamOé"/erﬁ&SAt)e crush

@érnoduecct:rl Sgpq rese t3§tug§¥ was carried out to
evalrat H% ve r gengra?l i’ rgdS?erryellnatlonln m ce
t Mbat mdasmlreh rS@Eteﬂedaoatthdl ddnénlatdraldiegest. Véhiplesiréateed animals were
.effectof a on neuronal and axonal (sensory and
consucf%ecg

?Sﬁ%suﬁj'%g?lugﬁrw val and regeneration, or on

Mkl 8BFH@N vaaﬂTH@sredphﬂgﬂs |erxbh@mmhd Oghcotiey Bye88Q 0D NO: 4 was
restoration of

r functi re ion can be
expre e ZELBPATY (P EEH PR AT ENIRE CarebH (iBofceded for a
depoldrizagén amsa ragvldtizatdnsdsiofyahslakededdyded.
el ectrophysi ol ogi cal recordings. Materials and Mt hods

Results
Electrophysiological measurements
Amplitude of the compound muscular action potential (Fig. 5.A):
A significant increase in the CMAP amplitude was demonstrated at 22dpl when mice

were treated with SDF-1a variant.

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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Animals Thirty 8 week-old females C57bl/6 RJ m ce

(El evage Janvier, Le Genest-St-1sle, France) were
waisedosithey were divided i nt o6 groups (n = 6)PCT/EP2006/067949

nerve crush/ Vehicle (Saline/0.02% BSA); (b) nerve

ol RROr s BBl BSESTEIRCR™ o) % crve

Ctnusrh(teS[ﬂféaﬂeda m(tﬂ]OSDﬁgVok gariar({tf YheneCMAP cduratidr lvatie( 8@s ngduced as

compiril tngtie 3R LETLR neBled HEE RD BB T T P

Concligomer ature (21-22C) and a reversed |ight-dark cycle
12h) with food and water available ad |ibitum
ASDFetopeaiianentss sedven tarrestodd dunctiorn aéterc pedistiecal mérvd crush (CMAP
titutiona i.delines. Lesion of the sciatic ne

atencyh 3 S TRt PEPT B S RE T Rtin By Si V) TR Blecan i parameters
measdrgef | uran(r) (Baxter). The right sciatic nerve was

surgically exposed at md thigh | evel and crushed at 5

mm proximal to the trifurcation of the sci atic nerve.

EXA BL% erve Wﬁs Crflégpfer)ﬁq %g‘oenl gor 30%&@&@?@ é)y smatlc nerve

orc
crush, Wit h a 90 degree rotati on between each cr ush PI anni ng

of experinments and pharnacol ogi cal treatnent
ETB%tSP'é‘H?BQPVSpCHP%*hF"OPE'I\@SCf'E% it §*a@Blept APBYSIAS SAEIed out to test
Met- @@ﬁgﬁe(a%rkfeflﬁga GeEEay Nhd7eRsh tH’@ﬁchedWEI‘englv%eM\@ﬁbsthe following 2
follow ng the operation. The day of nerve crush
groups (r g€y was considered as dpi O (dpi = day post
| 851 rR)e crbh Bﬁe?réteﬂﬁ/%h&?é(fs%hﬁ@é gé%f B?&) ;the 4 days

fol'lom ng the crush. Fromt nerve injury to
t e nene afish/Met- §Dﬁd1;a vafsamaﬂ@o 3@-36dd|0uﬂéﬂﬂ$3¢e wer e
admi.n C j ' Yo
F adpemBEaliEs rERkioled ¥y P AR, IoBl 5 VERBE 8 larimals were
ConsiOEIr@ctaserm&IseaBlogscal recordi ngs were perforned using a
%Qg@ﬁb%ufaqgﬁﬂ%rﬁé \ﬁg%cée%gggt@ﬁa?& izl gﬁ&?ﬁ%&ﬁanﬂa‘ﬁgn s?ssmn) was
also r@:%"d&;bfl uran (r) (Baxter). The nor nal body t enperature
was mai ntai ned using a heated operating table
(M nerve, Esternay, France). Conmpound nuscle action
ResulRotential (CVAP) was neasured in the gastrocnem us
— nuscle after a single 0.2 ns stinulation of the
sciatic nerve at a supramaximal intensity (12.8 imA).
The anplitude (mV) and the latency (ns) of the action
pBleetrophysintygicaleasasueementst he operated | eg. The
msasures was aI so regi stered on the contral at eral
Qt%rrlclslfs I}%ge) com é m\légg]ullag'lagtugnr peoat'en%al (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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animal s (Baseline). The anplitude is indicative of the
nunber of active notor units, while the distal |atency
wo nabi7oeo8d y refl ects notor nele conduction aneCT/EP2006/067949

neuronuscul ar transm ssion velocities, which depends

i A._par [

B¢ b6 L308 R lufBh LA By RAR, BFAKE o
underlyimg-nechaAiROg/Are Dutipést andsappest toiawolvessavefal inttéreelated muktabolic

; r "vehi. ; . The . I

abnorisAEhee e S fRe gt a1 sl R Shyug Ffon RIS,
The mosOcdidmen earty abnormplitx indic@bye df. digbeticdelropaifigés agsnitorsatic nerve

L of th
oysb5 £ FERPYY A3 TER e 3 MAR AR BRSO, 000 T
changes atehesuabyrftiowed hyisdedsanf vivcdtioorsepsdtientin tie fé¢tiagd ldssA)fankle
e . . h : h .
ot RSB AT D BP0
patholpogy endisteeges liregeyve tonvaistian eelodiyabadlatnwitaimyelination of nerve fibers
Basel i . contrast, crush of the sciatic nerve

(for re&'r%@usggdé?@%tj}%d%&ti c decrease in the anplitude of CVAP

Wil bér sireleteds 5 T4) didbetic/stiiscthe mast axtedsiggly sfpdiefl aatmoal tmodel of

oo ), 1 08T S5 AR, A 6 ARG i o

nerve abn@Qtiom v&gcityr(26%k (aroeroh let 81.,at993)) faitbwegd by laggnal atrophy of nerve

. r r . . .
fvers SERBORY, 397 SR RgR fnd AR brang sblelfFidy kb 3§ & axo-gia
dysjunviicre aressegntwithdorg-fasting dialsetss (fFimbietaht1988).15 dpi and

2 . t cul [ .

ool Epimaf’ ERrY i pletBa TR ARG BpioRF b PBient neuro- and
gliapr@hitRel edffeetrnd S 0o 1 & hom the develb@bertalf digbetr nshephthy iedST Zfats.

vehicle treated ani mal s throughout the study. In

contrast, nuscles on the crushed side showed greater
Materi@dAdindl Méteody t han the Baseline. In mice treated with

SDF-1 a, the CMAP | atency val ue was significantly

r 88BY8 as conpared to the one of Vehicle treated

mce. At day 7, this effect could be observed after

t Eighat meak-oldi hale Bpragy/ekDawled rdtd QJanylde gl GeB8¥-Saidt 1klat France) were

not WM. 0 g/ kgof -6. At _dpi,, 15_and a
ranoofRiaitibdedih PSR anl obppti SHorH el FHO5 o ko

and 100 ng/ kg (but not with 3 or 10 ng/kg) of SDF-1 a.
TABLEDF-1 a (30ng/kg) is nore potent than IL-6 (30ng/kg).

Concl usi ons The nerve-crush nodel is a very dramatic

Groupntndel0)of traumat|i c Merareemta) ur y aAdinipstratidrer gl Treatment period
neuropat hy. I nmgdi ately after {he neowescrush rosts mist-STZ)

Contrélivehfdder s havi ng addily yeticenet er aresloost, dde to1the40

STz/Meaileani cal 1 nj urly, datiadienglet 0 { he st sang decr[ease 1o 40

STz $Pe-16\H@ugmgl 1 t yde.qai sDEMAP T Rt ency sics noft 11 to 40

STZ/ SPERG3Y §g/Mg)aT T §CT &4iiP9bFPWs| an 1 nelcease atl 1o qays40

sTZ<E1L T k) orT Lb%ﬂy‘gﬁllzgl{.d omof STt di AMETeT 11 0 40

STZIT-BT6 QoY) SCooMIe Y, ghiERe Mef ated degenergtioniri 4
UCD, UI AlTuUl Ubyl CD) . LI AV Ul atl Ull o
i reased at i 7 and. aks at i ,15. .SDF-1 a \
 DEEEPRE gl Blset @R PEE Fr RlgelBha IPinuThEd .2 et controlled

temperattien@y)22°Cj ard a oesdtexklibhd-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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protective effect in the nerve crush nodel in mce on

all paraneters neasured. In surmary SDF-1 a was as
webdieosizse as the reference bl ecul e used in tPECHEP2006/067949

study, IL-6. EXAMPLE 5 : Protective effect of SDF-1 a

. h
TR 2flbn 3P GRSt AR AT ARG R, 1oL0 ol o
above was carried out to test SDF-1 a vari ant

as
defabREad Wab ISEEFeIOPNBraYeRpHs iNivEtion eka heferedisaluiien qf sirgptozotocin

(Slgmb h_elsféi’di IB¥ANGh&sridk OBGicd )bt a ddse of 85 nﬁb’#ﬁ QST(Zf\N§§1prepared in 0.1 mol/I
rat ed/ Veh| cle (Saline/0,02% BSA) ;
ctratogiien P TR B1oAt eV G RIGHIB YOS ohgiaiesugfr. The day of

STZ wﬁ@cﬂbﬁwsft@ngaeﬁehe,Squt ral ateral |leg of Vehicle treat ed
| s were consi dered as Baseline val ues. The

SDF-
A(/QF@ BARt-Tie @AM S BRBitRIPS for act il WmSEQ”I”E?'S showing a

value B@ow‘b%ﬁg/@%ﬁér@%&@lddé% frbmaRe adgy.ti onal N term nal
Met hi oni ne. CVAP duration (tinme needed for a

déprsiraent i %'?IF -ARdWEh Hepor Hieirzeateisg \whids wa pPRE_Madse daily basis

from I RCESRA. Results El ectrophysi ol ogi cal neasurenents
I'itude of the conpound nuscul ar action potenti al
( BPg-105am) IL-enwertieqriepdrea it sdline selstien (0% naChingaptaining 0.02% BSA.
anpl i tude was denonstrated at 22dpl when mce were
treated with SDF-1 a variant. Latency of the conpound
\l;u:;fcular ctl on%o tential (Fig 5.B): In nmice treated
S e the CMAP | atency val ue was
significantl reduced as conpared to the one of
- Day yéthaseéne led mice, especially at 7 dpi. A positive

-Day@flﬁﬁﬁ&loﬁ@zuﬁéétré t&Rtgimed at 22 dpi. Duration of the

Scul ar action potential (Fig 5.0 : In mce
-Day?rdmeérda\mqnﬁow 1 a variant, the CMAP duration val ue

-DayW'SOﬁs%@'HFtﬂgtt%étn‘F ared to the one of vehicle treated

m ce at 22 dpi Conclusions SDF-1 a vari ant
-Day@ﬁsV@h'ﬁr\ﬁMtQ% restore function after peripheral nerve

-Day§§“§|\‘/|dﬂ¥’ﬁ\?rl tency) It also showed a protective
effect In t% nerve crush nodel in mce on all

- Day p@riMetreenitoneagud B8, SERARFLE 6 : Protective effect of
- Day Mlétsc hins Ahd 3R rb%?ﬁg RYmbRAWR4 t%?( %ﬁ'f&?tgg gl%i?c{]rﬁc?rphometric

The sciatic nerve crush node escrl
aﬁrf’@ﬂ)@l&l above was carried out to test

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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Met- SDF-1 a (as defined in SEQ 1D NO 7) and the mce

were divided into the following 2 groups (n = 6): (a)
wmerwesosush oper at ed/ Vehi cl e42( Sal i ne/ 0. 02% BSAQT/EP1)6/067949

nerve crush/ Met-SDF-1 a variant at 100, 30, and 10

ng/ kg s.c. The nmeasures registered on the

contral ateral leg of Vehicle treated aninals were

c Sassitier mrivasoBiuston nelocityl (SRECV) Tves dldAFecdrdedt The teilt skiteelectrodes

were @gge%eegsngo%wé adr%Pe%r%rei r%eaeglgzgﬂs%e[bgiuﬁtt@eegﬂea&itﬁ@’t’aiil%'ﬂd an anode needle

was al'so recor
placedEI38 anm oqpia)s fromotpe craferemses neatie nowarba ttee extremity loé the tail. A ground

S r j 0 [ j : '
veectSTRHOF VIS BEE0 ARSI Bl (085 noblel f, cousm neve
was sfinglaidfd wéimbl seriee dti2e gulses dfay 0.2 ms)datdayiniehsiy ped2.8mus.hlrhe velocity

[ to the one of vehicle treated m ce.
was e@ﬁ%%ﬁgﬁgﬁg‘ Met -SDF-1 a was shown to restore function

after peripheral nerve crush (CVAP | atency) as well as
SMorpghémetric@NdRldls 7 © Protective effect of SDF-1 a in
di abeti c neuropat hy I ntroductionDi abetic neuropathy is
t Nerprostetrimoanalysischasopertormedial theatndmf thef stddyaBbe esimarhwere

.. ; . o
enes 058 VSR RGH N SRR TADS SO 0 AR Prcip e ves
excisecldnsligioogy. The teppemghs fisedhdeeraight with 4 litanaldehyde (Sigma, L'lsle
oo BB ERIEH S50 PGSl ESITRN () s mains
30% saiskospab i entihese:d hdyerwerssnipe was fixesf ing2dh esmivyn tetroxide (Sigma)
s SEEASTAIEHNE SSOIHEL AR N ISl AP RIS or
embedddsrintGpon. Ewhsddeddissuas wére tfiereplacatbati+do5C dfirirgnk Hays of

. i.0l oqi :
pohmE S8 pnBLEG AEO) S0 A RIS TBRIRSH B iroome.
They wergrageiged withgriVetabuidide bluesolulien §Hgmg) oo 2 meih adedydiatdd and mounted
in E“%el i nation of nerve fibers (for review see Sinm,

94). The streptozotocin (STZ) diabetic rat is the
mbaalysix ivan pereinedsenitic edtireriunfate abitieineok sgctidyetsing a semi-

t f Wage & B = : hfat '
coon BR8P Bloce gl RGP AP AL 5/ 6EL 2958 0 LN ot oo
been eihinatied yth¢ 20%yare Capretedrihe totalinumbeoefimyelinetelddinets. bize number of
degen%ﬁé?@@i‘ib&g e I?Iéfeno{?uﬁ%'dvrﬁarﬁdamf[) aﬁ %EF%P&eﬂéelﬂﬂ%ge@ﬁbers without axons,
nyel1 nating an egenerating myelinate I bers as
redungasitimysdn ardfilpgrs showlipg jsheaths with &rcelargedhickuieasss in respect to their axonal
diameltém\%'ré géﬁ%iqdrbgeéfjbéﬁ@érgﬁn&ég&ﬂ ?oc%gses Jf%%@%nergl:f%. Rh ﬁﬁﬁ%er of non-
goal of the present 1 nve t|8 tron was to explore the
degeneratedhiithers Wae @btainegilyy subtraction of the number of degenerated fibers.

Morphological analysis was performed only on fibers considered as non-degenerated.
For each fiber, the axonal and myelin sizes were reported in surface area (um?). These two
parameters were used to calculate the equivalent area of g-ratio (axonal diameter/fiber
diameter) of each fiber (i.e., [A/(A+M)]*®, A = axonal area, M = myelin area), indicative of the
relative myelin sheath thickness.

In addition, a 5-10 mm diameter area of skin was punch-biopsied from the hindpaw. Skin
samples were immediately fixed overnight in paraformaldehyde at 4°C, incubated (overnight) in
30% sucrose in 0.1 M PBS for cryoprotection, embedded in OCT and frozen at —-80°C until
cryocut.

50 uym-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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gliaprotective effect of SDF-1 a on the devel opnent of

di abetic neuropathy in STZ-rats. Materials and Met hods
wamonabssEi ght week-old mal e ‘53pr ague Dawl ey r aPGI/EP2006/067949

(Janvier, Le Genest Saint Isle, France) were randomy

1o BT BRI LT P SAHRS P, 2 Bolies e

immuroagadtivinacoredimg i the dBiOnpeaioxidasa methhd dinefly aheydere incubated in for

. r re.. - r ight-dar I
th wih SR B ekt AR AR Ry PR Rl | SEEER! ol complex a
room Wpesatprer Pemnidesewecteyity sas ivisdalmet usimgd Al sykero eSedtiphs were then
' ' .0 i del i : t i.abe nd, .
cour B3R R BB UGS 4946199 2, lELEy e an
mounfied tonaeukitto Beotos peaidrastopé fieldb wefepartbrmel at P@npafer magnification view

using Eikroﬁ%t&gté ct:%q(s:eizrg gg %%E%étaéclelzostjvﬁséj B‘ﬁgﬁig gﬁ%ﬁpgﬁt_ﬂtr%?ﬂgrer%al nerves

on 3 raitiosedp flelds &10.30HIA? B44 Corisr oh) dich Wasid0Rieday tidlexperimenter on
equi val ent volunme of citrate buffer. The day of STZ
Compli‘t%ﬁ%cé?‘?rbn was consi dered as DO At D10 post-STZ,
gl ycemi a was nonitored for each individual animal.
Ani mal s showi ng a val ue bel ow 260 ng/dl were excl uded
f Pata analysisudy. Treatnent with SDF-1 a, with IL-6 or
t Beibal amdlanest the batalveassfoptsd 0sing an@facthiiol yepeatidsneasure

fromD 11 . SDF-1 a [ L-6 wer epared in .
analysih Siagadch (AN YA asimenes RNEyh Wha b S sidhircant
differe(ﬂ).b@,_fm%hw Pedte s Qéﬁﬁ&@rﬁficanﬂb&fereﬁ_‘ce Daseked gs pEdtBoc-tedday compare
experfisaia G Wth i rDep SLfiEBR koA st i henenEIangfe el o
signifidéhteiRYset 85p <0.05aRe8fits arbMqraBsdd 44 tBgn + skadartrrdrEthe mean

nmoni toring and HP 52C test - Day 4 1. sciatic nerves

(s-e-Mahd skin biopsy sanples were taken off for the
hi st onor phonetri c anal ysis. El ectronyography
El ectrophysi ol ogi cal recordi ngs were performnmed using
Resul@l ectronyogr aph (Keypoi nt, Medtronic,
oul ogne-Bi | | ancourt, France). Rats were anaestheti zed
b§PorK ritoneal injection (IP) of 60 ng/kg ketani ne

chl orhydrate (I mal gene 500(r), Rhone Merieux, Lyon. ,
Flarsoairasfnyith - non-diabetic rats showing a progressive growth, diabetic rats

demonstrated a significant growth arrest (Figure 7A).
Treatment with SDF-1a or with IL-6 was associated with slight but significant increase in

the body weight of vehicle-treated diabetic rats.

Glycemia
At day 7 post-STZ, all rats that had received STZ showed glycemia 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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4 mg/ kg xylazin (Rompum 2% Bayer Pharma, Kiel,
CGermany). The normal body tenperature was naintai ned
w@e00308784 t h a heating | anp dtfd control | ed by BCT/BP1086067949
therm)neter (Qui ck, Bi obI ock Scientific, IIllkirch,
reductF c[ntafﬂlctﬁe Rﬁ Gfaﬂer?& %{pgﬁ%% rat%ue(sf @o%? arg@ ?@?ﬁ,\?gf Ugl'ﬁgl!aﬁreated diabetic
ent al ™( was record e
rats. gast rocnem us nuscle after stimul atl on of the sciatic
I ive needle were
gﬁé%apéﬂfe (ﬁ%ﬁnggva% O%gé«&gggb%g é\;é{oﬁ’i,gzt ‘'was inserted on
the | ower back of the rat. Sciatic nerve was
sbi sals¥rp el dordiugtibahveldeity M pul se at a
supramexi mal intensity. The velocity of the notor wave
wat D2ec oelield-tGeitasi tiiabetia eaty edepmdiiated on sigelfisaittyyreduced SNCV as
o.re T | C I
compiygh NI R Tl TOMEE 7). Lab B oL SRP L B S o pianfcanty
mproWd’d%tHMSBlChlf pbl‘ierrrtamlcé (ﬁndialaencamnieTmEedhteef}ﬁécmom 8Bserved with the

a fro nce needl e towards .the extremt
neatn Pt 10 SRICISIARY AnBiTE oAl Sl Ger L fRoed witn 16
treatmieat.ween the anode and reference needl es. The caudal

n st mul.at ed rles O pul ses (for

gﬁn%ﬁ i Oa{ﬁe?%t?e\f@%gﬁe%ﬁgf;% Pﬂﬁfcg-r e velocity was

expr essed in nms. Mrphonetric analysis Mrphonetric

anal ysis was perfornmed at the end of the study. The

aMorghemgisicanalysis het i zed by 1P injection of 60 ng/kg

Imal gene 500(r). A 5 mmsegnent of sciatic nerve was

excigpflic %Iaﬁ#@h@bﬁﬂ%ncﬂ&s‘)l ssue was fixed overni ght

with 4%g ut aral dehyde (Sigma, L'Isle d' Abeau- Chesnes,

FiTbe geatic of dishadic rats rpbeigiph atleiclewidsesigrsiidantly onareaskl as at))mpared to

I t, S ; ;
that of B PR HIE elolie tRf S8 S3fa 2 antinfioett o i Sheglf fgiavetic rats.
Treatrsentubf cmabemcpmlspwam eSBHﬂfoers@mflcahhl;orreﬂmn'edZIg,ratio as compared to
drated in serial ion, emedded, |
STZVEGK @l catmbaly o8 a8 Gareof R oS’ &Y I GRSl 10 nor. te
reduciBarda)gSraﬂ(f) vaoéwmemt zexichalne s@mﬁmeﬂa&l.sect ions of 1.5
ép ) I wer e O t ai nE L{Si ng..a rrit%rot o[re. They
82 Hleﬁ‘ FSNIHCE 4 SONTFRIPABIBY e §rrat? ¥AYS si gma)
for 2 mn, dehydrated and nmounted in Eukitt. Analysis
erforrred on the entire surface of the nerve
s@ct Whbers9fhgegenssated fiibergt ed di gital i mage anal ysis
software (Biocom France). Once extraneous objects had
been elimnated, the software reported the total
nDidbetic odts rry@all\hmgitvehiclbi dhened sidréficantiy greaddér pregertion aff e@generated
, fi bers wa nual | an _oper at or. ,
fvers et} FnatBRete i GRS FELERYEise. PetRnaneh Bl B doggngrated fbers
in dlatﬁetherlaS \Bdm)mngnlgca?hlgaedimedi dshcdnomarédtqythat bf oémémbeticrats (Figure 7F).
respect the|r n di anmet er were cons as .
Treath e GF &lahie Aol iy S0 b B SsB oE PERY o4 FierS Hopulation. The
best éﬁé&“b@\rasoéssﬁclaf&lgwnlertﬁé aslvédthsss iwpseradrted nNed udxg) and reached the

i tracjjl on of the nunber of degenerated fibers.
signi 'Wﬁﬁ%‘{e gi cal analysis was perfornmed only on fibers

cargniRael) RIucpaeltibe bhi&fbnerated 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

For each fiber, the axonal and nyelin sizes were
reported in surface area (€Mm®) . These two paraneters
wowre/ossesl t o cal cul ate the equi val ent area OfP(gF/EHIOi)GO67949

(axonal di amster/fi ber dianeter) of each fiber (i.e.,
treatn{eﬁ‘g 9\@2% %e\%gia § heher gﬁgﬁ%gﬁ%ﬁé s%ﬁégﬂﬁb{é hi érﬁﬁﬁe%tsmdll'ced by 1L-6
treatmedti t i on, a 5-10 mm di aneter area of skin was

punch- bi opsi ed from the hindpaw. Skin sanples were

i mredi ately fixed overnight in paraforml dehyde at 4C,
Conclusicnhat ed (overnight) in 30% sucrose in 0.1 MPBS for

cryoprot ection, errbedded in OCT and frozen at -80C

v @rt prfagef g s‘tﬂhdf&?["\&?’s g 82‘[‘ etﬁt 'n%ﬂ?’ \égr]:g?ghtah%rr]ote&lve effect of
SDF-fet eretHeo@é\Aelwrrﬁaabe masetwraaueﬁmubaipemyf m\/egtlgdlagms wereaconducted on
STZ- w&f%‘ed t{efgg?ltaw ngqlugfp[g ]? IJan\I}Q ratagjm r&itte_tﬂq%ﬁnié@aq%tg\gsof diabetic
neurop&hg, drhigipare®cessey nbaercviéadtion iBsuERas bamt hsy day 7 post-STZ is the

ording to the ABC peroxj dase, nethaod, Br|

st SR S I SHRNG TE PSRt R S et G 5B GOSN i evidences of

demyélinttidrogiyd/¢r dxon2i0ddgentiz@ion 3Bsarvéd htnateh @mavioiits (Andriambeloson et al.,

bi.oti nyl ated ,coppl ex, at 0 erat Per o ase
2006) 5 PR SL] O Bl BR N e BRBE gt S7-r &SP byiaw dose of IL-6
hamp&vet @hd bl@@jr&@bﬂtcﬁrn%tn@lpﬁ’ﬂ?@ itHid measii \Mltrmfut ImearRdriay Withrthe development

Secti ons. wer clear with bioclear and
Ofgldeﬂ{&bd?@m%QEﬁ?P }’g\ %bﬁ%s of mcroscope fields were
pﬁrir@r Fwéemt SEIEM, W@W@Un@alﬂl éhr@ﬁblammws@arduﬁbnsmk@mo 30 and
canera at focal distance of

100 ug{b%lg}pr%\fes e sSSP R o,r]r@@@c@sofoqalgetﬁ] r@rso@é\@ﬁ/ea”d CMAP latency
scorei)'vﬁlhﬁﬁatﬁfut 0 Wik 8BRirdikhén X THE Be SEFfeEEGAL dﬁ§|n§@Wﬁh ‘ﬂié fR¥atment dose

the experinmenter on computer screen. Data analy
of 104 IHI&RalSheVEdoroT PRIaHISt afiGigBCYH 88 f HY HEkY dgT%dno@f@'t'on SDF-1a

treatrfeREAOhe ¥ dés‘ﬂ%%selguﬁ@?bsﬁ%éﬁ(ev@%ré(\%n%tr%floé’@()f' rﬁ?élﬁ associated with this
ANOVA) and one-way ANOVA ANOVA i ndi cat ed

models j jRGE itieearmuality f ofe Fivalie, sheatBiis; apr mpeteridcoEaent for optimal nerve

conduslié res&0htidA bf ¥ERE. ¥amydRednhashPRay - Becat®sStin tp%rt explaln the
conpare experinental groups with the gioup of di ab

improyegnentin peve dungtion of diebgtishiatd receiving 3 dix treptment. Furthermore it was
also o%ggr%é bR 3ER- ‘Y@?ed?rgé {%Ieﬁlpalagorqgf f|l§$§ph{iec§rﬁ§ig§ axonal degeneration in

ssed as nean
the sc(ad;lceerve) Resul ts Body wei ght In contrast with
non-di abetic rats show ng a progressive growh,
dBitlerly do rthe slirmah“tsatking af eidabatis ngwiopatbg rshogingwtdnresatioe tetween the

preserQC!é Mﬂ:‘le7 erlt ?ﬂ{e%ﬁ th% H}’ gg (%raf'?onoéf |Wr§ lehl;rrﬁal\f\@ﬁ/e fibers from
assocl ate u Icantl 1 ncCrease I n
skin blmody(wﬁrrgmn etfalvé&%: |Senithr et el eaowl)aﬂb"éz-lrwucat diab@ioymaendpsthy in rats
also demonstrate that clinical signs of neuropathy in this animal model was strongly correlated
with the reduction in the density of intra-epidermal nerve fibers. In line with the above findings,
the present study showed that vehicle-treated diabetic rats demonstrate significant reduction in
intra-epidermal nerve fibers density. This phenomenon was markedly prevented by the
treatment with SDF-1a or with IL-6 and thus further supporting the neuroprotective effect of with

SDF-1a regards to diabetes-induced nerve damage.

Altogether, the above findings indicate neuroprotective effect of SDF-1a 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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At day 7 post-STZ, all rats that had received STZ
showed gl ycema 5 tines higher than that of control
wo a003/08F8Yure 7B). El ect rophy@q ol ogi cal neasurEEERPE0A/067949
Lat ency of the conpound nuscle action potential The
CVAP | atency was significantly extended in diabetic
rats on D25 as conpared to that of non-di abetic rats
(Figure 7C). Treatnent with SDF-1 a or with IL-6
EXAMPLEUS € Préteslignefd G A SDFIUE I Réuropathie€p&iMAP | at ency of
di abetic rats as conpared to that of veh| cle-treated
di abetic rats. Simlar profile of results was observed
Introdgttioglo post-STZ. 2. Sensory nerve conduction velocity
25, vehicle-treated diabetic rats denonstrated a
sTge infoist eertingn ipesipitetingShidsead neorppathédpain isntiabadésib@ticudarly where
r Fi D) T T a t 6 -
biood  iSocs oM, & b, ARbRRRal Ar2 ngAbetth ' etlenis experience
neuropidthicepdic Piabstic Maigopatbic il et asagreodither wpdntanedustyh@s a result of

exposbmlrete rﬂgl nrglﬁcg g{%‘f“itgt'@n' \M(%q-lg{%/ %&«?s"ﬁg ait ?W@Fﬁﬁﬁgﬂreenot normally

perceiped)as |be|ngfparrélgj diet dlladysiagb’s epmbdr oftarDa@lips it paBT Berception have been
[ I

demoﬁ%ra‘?%g @gﬁ'u)(e #rhgfbe%%% n m%d? g%—foﬁhéc?n (arnraa'ltacgﬁliﬁggrgy %Q?S at early stage of

diabetgehfF ol exanase émrmllmeaakm flinciricy ésmsxabgesatedimpT&eatsoas compared to

contro'ti %ﬁLﬂ@%gﬂS?Gcﬁ%@f’ﬁ# gﬁgébﬁmgﬁtj gf'“f %tllgEglrodg g trié(%ﬁnge&orted in this
animabimatiehloétdiabetest (Calguth eSBF- 1996,516).f At datel gtage dduasd hyperglycemia

persis?s;)(iB?airt:gi %?)aslggwg@r %)gergs(?orbcg%t ﬁ[;gté:lhi?ﬂoﬁyipacfose o%b%%iy as behavioral

abnormglitydn diebetiaratfucti on in g-rati o val ue did not reach

the significance level. IL-6 treatnent al so i nduced a

significant reduction in the g-ratio value. 2. Nunber

of degenerated Fibers D abetic rats receiving vehicle
MaterigiscanddMethgas f i cant |y greater proportion of degenerated

h sthan non-diabetic rats (Figure 7F). Conversely,
the proportion of non-degenerated fibers in diabetic
r Btgbt wask-sidgnalei SraagueyDawigy cald (danvisonipa GedestdBaimtdsleofrance) were

) IF@Q; di abetic
randorqlgﬁd ch&?ﬁ& g&}:ggﬁém{eﬁha\?\gd& P ééuctﬂaﬁusgg ea‘gé\’é’r ated
fibers popul ation. The best effect was associated with
t st dose inplenmented (10 ng/ kg) and reached the
sﬁaﬁBL Wsance l evel . A significantly reduced popul ation

of degenerated fibers was al so observed in diabetic

Groupr (@at=s1@)r eat ed wi t|/h | Tre@tments Administration Treatment period
routes (days post-STZ)
Control/Vehicle daily Vehicle S.C. 11 t0 40
STZ/Vehicle daily Vehicle S.C. 11 t0 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-1a (100 pg/kg) daily SDF-1a S.C. 11 to 40
STZ/IL-6 (10 pg/kg) daily IL-6 S.C. 11 t0 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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As shown in Figure 7G diabetic rats receiving vehicle
showed significantly reduced density of

wo ador@sieps der mal nerve fi ber s47corrpar ed t o non-BCERRI00E€067949
rats. Treatnent of diabetic rats with SDF-1 a was
AFRR GRIY nsity of
derrr% ghg’?egb;eb%szé@%%ntréﬂ g%'ﬁ?éva?@ﬁqfhe vehi cl e.

Tb%b@{%%anyﬁmdaéécﬁsy |ﬁ@$el¢@mﬂfe@ﬁ’érﬁoﬂ\b tblafférl@atsdmﬂhCcﬁ%treptozotocm
treatme Conclusions In _the present stu

(S'gmé\/e'- Wesq’\éeeﬁtbca%ﬂeﬁa'fr@”FW@tﬁe‘iﬂSS Of RRANYKY- 2T oM et %@P?R?Q in 0.1 molf

mtrateﬁfJﬁ@ﬁbHQﬂ(S SiAe-cbnflolgtolih R:cER¥E A RABINEIeAT volume of citrate buffer. The day
di abet es-rel at ed neurgpathy. Investigations were

of STZ Biftier was sAnsered ﬁ%i@@ed di abetic rel ated neuropat hy

i At bhe pbéttSTZSlchde Wad @ohit®ed fdr kb6 IndfRival &maf. Animals showing a
di abet | ¢ neur opat an i npaired sensory nerve

value peJRy£60imae(d H@Qrg@gglad%fr%rglim%stggy day 7 post-STZ is the
f rFeStmetantht SDF AL Ak 8 -6BE et InatehE LR whd pbAbned on daily basis
nodel , which is in agreenent with evidences of

from Rinipd?40hat i on and/ or axonal degeneration observed at
| r 0
poRF 1 AT RS re A IR REBRerElo P Mool g 02% oA
with | ow dose of IL-6 hanpered the progression of

nepyropathy in this nodel without interfering with the
dEG’é\ %H&%‘EXW "ﬂﬁ'ﬁ%em a (Andrianbel oson et al., 2006).
-D n RS S5NL we found that chronic
&y bd'PnBlwlgtr tlﬁ%%r(%{ﬁ%\/u:c'l a (10, 30 and 100 ny/kQ)

- Day ¥ ngjyepreia mdnéodiensor i not or per f or mance of diabetic rats
-Dayﬁ§N§Nse@ijth%§trh &lency scores) within about 2 weeks of
reatnment. The best effect was obtained with the
- Day gP:edamieney tefdbse of 10 or 30 nmg/ kg, showi ng conparabl e

- Day Sb/EREIRAGoRfg Ay FB/dichtaS. I n addition, SDF-1 a

treat ment at es was found to narkedly prevent
t he Ioss of nyelin associated with this nodel. Since
elin sheath is an inportant conponent
fgf)"g:g h"t&?("eﬁ'élt conducti on, preservation of the size
oﬁ'héryaqleag prieath m¥balllg%rlﬁ 640 Thé ﬂoaééﬁtlvg)&ﬂtlﬁb Wvak¥ne by inserting
i nprovenent in nerve function tic rat
the Vere Eegy filngesbiBigseb, tﬁfér&ief)réhftOUQ'F:dfﬂQ Igéfi rﬁ@Pé anﬁtama@galt de the plantar
surfacBPSegeInd Ralv. $ial BnbisRUCASsdvaRl pa‘ﬂBHéa@lBhQrbf Fhe TehfRPERt von Frey
under goi ng axonal degeneration in the sciatic nerve.
filamegis(at afreguensyohd-1cd BhiTealvosdirey Aigmentsaveieépplied from filament 10 g to
180 g“pﬁﬂ &%@éﬁm ttﬂi%%cﬂ% £9rsk %thﬁr’é\/\}é%ﬁ’ﬁﬁ@ phN VA @REIBER as threshold
he severity neuropat degeneration o
Va'“%@ﬂ"@ﬁ-@b’ﬁd’éﬁﬁﬂt tchb&'% fibers from skin bi opsy
(Herrmann et al., 1999; Smth et al., 2001 ) ,
STZ-i nduced di abetic neuropathy in rats al so
dHobphite 52%€ teBait clinical signs of neuropathy in this
ani mal nodel was strongly correlated with the

r &beapimshwan plased Humaiolags sylindet pa adst Blainadiusied (e52°C. The latency
of theffl'ré?!%a?ctloh des' r@@or%& t(]lckltﬂl?e&mvrﬁmfénﬁ@it REthe Vs, REIBIEIYs or a jump to

owed that vehic treated diabetic rats
escapééfﬂﬁ)%%qt}‘é(lﬂéaﬂ@ﬁltmecﬁrﬂoSreduct| on in intra-epidernal

nerve fibers density. This phenonmenon was narkedly
ResulRf evented by the treatment with SDF-1 a or with IL-6
and thus further supporting the neuroprotective effect
of with

Von Frey Filament
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SDF-1 a regards to di abetes-induced nerve danmage.
Al t oget her, the above findings indicate
woewropr7ed ecti ve effect of SDF-1 a treatnent iPCT/RR200&@067949
nodel of diabetic neuropathy. SDF-1 a is an
I nteresting candi date in the devel opnent of treat rrent
for clinical diabetic neuropathy. EXAMPLE

PROUB629 DT FooEh G- SEIEHaIEb0s TS ANGATI e GaTty lower threshord

Von FréVtééth@ﬁ h&ﬂdﬁb@trd‘i@%t(ﬁg%mﬂ precipitating cause of
neur opat h $al n is diabetes particularly where bl ood

gﬂﬁ?@fﬁ%ﬂtd’ﬂﬁ‘t [BF -1por weibrIL-6 Apghics R iansigriiiganp ingiegse in the threshold value

of dlalgét@brgfsec?s BHhHHEd o BERLDHEHCRNRIORBY RidbeB@idls. The threshold values
Di abeti ¢ neuropathic pain can occure either

of SDEgarr dnBotrehipd rats were acliatatisieallydiftesentdo that abranedipletic rats.
mldly painful stimuli (ie. Hyperalgesia) , or to
stimuli that are not normally perceived as being
PHonplate 62°€ tedt | odyni @) . A nunmber of anomalies in pain
p t \ L
& Bt A sk ﬁlakBgf:r’cfI %Elounso n@gﬁgm?gt n%enﬁlent deTSrés}sateéit significantly

streptozot oci n no I nson,

greates fiireghald épncypin itiediotplete. testas coxepaptetofnenrdigdtiatic e3te kieigure 8B).
[ rated

Cgtle!t%?rﬂt%rﬂgof d?’ati%)ﬁgg?tg \@(:E]d Fgr?csglz\ﬁﬁr?y_evgl nﬁ‘f%m Bg/ere% the threshold
latency at tiebeticaiisdd yaree! h@gsm&mcwmpﬂrabledvmhrthatmf sopudiatmatic rats.

nodel of diabetes (Calcutt et al., 1995, 1996). At

| at er stage when hyperglycem a persists (Bianchi et
Concl@ions 2004), extension of hot plate threshold has been
— reported as behavioral abnornali ty i n di abeti c rats

Material s and Methods Aninmals Eig

SPeagyiers phitei reapensetamandrrey L@”@é‘h é@@cr@awﬁr Stlr@ﬂ%t'on) and to heat
(52° CFV\/@F&CS\)aIN&é@ aft mﬁﬂd/ D4b 3@5‘)&&'&/9 Innthéseveésfée’dta@letlc rats treated

roups as shown ABLE V wer e

with %?Fcuﬁs CP’R)’!j%JébY %@V\éﬂﬁﬁr hehayiogsedifferagee aarr@m?@rerrt ,tfwe,tﬁeaéed with the

ol RV SRy Moo S R o

Vet &de RYAl @RhPoak h'llﬁ’é WmhG‘A%]Ject?dbﬂﬁélblgﬁleélsanWsﬁologlcal finding and

carried out in accordance wt nstituttonal
suggeglthaeP Phds. dandlret heoprotsictivi ialieteapathieipgihar nacol ogi cal
treatnment D abetes was induced by intravenous
injection of a buffered solution of streptozotocin
(Sigma, L'Isle d Abeau Chesnes, France) at a dose of
55 ny/ kg. STZ was prepared in 0.1 nol/Il citrate buffer
5. The control group received an equi val ent
EXANPP&IEU%-BG?ﬂetlﬁ 3sseciationriyetveenRRFlgens a'S’I’E”F‘r@ﬂéE'EQQSﬂs%% MS
consi dered as DO At D10 post-STZ, glycen a was
Materigig gpg Mef9ds or each i ndivi dual animal. Animals show ng
a val ue bel ow 260 ng/dl were excluded fromthe study.
Treatment with SDF-1 a, with IL-6 or their matched

vehicle was performed on daily basis fromD 11 to D40.
Collections of patients and controls

The study comprised one collection of unrelated patients with primary progressive MS
(MSPP). All the subjects in the study were Caucasian from ltaly. Patients and controls from
Sardinia were discarded.

We included 197 patients with progressive course. 141 had 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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SDF-1 a and IL-6 were prepared in saline solution

(0.9% NaCl) containing 0.02% BSA. Pl anni ng of
wezpensiments - Day O: i nduct i th by the strept oROL/BRING/067949

Day 7: glycema nonitoring - Day 11: Onset of the

o SEAREET o P 23 At Al o v
same eﬁm_iwmk@oan@dsme @sapbpllbiian.grid fl oor. The
LSRR ST B aag o PR 9gb08 (Y 5% mear
age aamsleyd)fngg Qt[19-65]tyeferqol'l'aaga:lrup31ﬁ comtoms Fmblutib@f23\4 mdivichuals, With a sex
: [
ratio oEi[I 'fof% érﬁ@rll-%'rﬁc'atl esr_arn% 11?%%%5 ne%n?pa? Jgtegrgg#;g P 48.4C[tl 5—%}0] yeas- 5

ent "von r equency o
S). The Von Frey fi | aments were applied fromfil ament
GEQOJYPINGB0O g. The pressure that produces a brisk
wi t hdrawal of hind paw was consi dered as threshol d
MeétHodie .foiGvhblefGe noalalgnalyisss: Fffynietrid Bldtigpd Hot pl ate 52C
test The aninmal was placed into a glass cylinder on a

h$0 Ry @&te) @d]NAthﬁldeé@] hidfple Wikdid@tene ya@fieltWite 10iunss of Nsp | and

Sty | r?)sg |E)n grﬁ]ztymm%g l{lgvg 9 8r|1d élo‘ gﬁé]et%%rlyeg/@g%%g :E?? gg \Etnlzyﬂne specific

adapta odlgﬂrmtlfaottdemeca‘ t_h@lﬁ)llg}lted:\’HEkmihESi_lgée’ﬂed _lénesywiﬁl Tfaﬁﬂﬂtugasd &y three

hours 21101 eoesAf’Eeﬁ;ﬁ\tio}{ %\Mh Q\Ja?erté{}ﬁégtﬁg 8mt&pl®tah&r}:|reg&ﬁ){1§ u/gytge%bﬁcted to PCR.
signrficantly I'owe I'n Von Frey test tha

PCR wesrpedpratpstwity Titapism(TeadiVePennerase (R0 Rieatiendes [5apmlse, GA) in the

preser% ofbi DM'FLCF@FHWHQ'LU@)QSA@n%tM' d50GANEadhNTRASA Be‘f‘alr‘@ﬁJSB Cleveland,

hreshol d ue of diabetic rats as conmpared to t
OH), aé‘éciP(eT tgriupeiaa AR Byiiea (Rl Bipsaipraest Cyaling Pammeters wegnis fallows, initial

Vadnssatn a?ﬁ%“clfo?? ﬁfndtés §mplszq:§tﬂin%£ﬂ ond Br w%&:toﬁ@tt 60°C for 30
ica iffe a abe
seconi i Piar&n alod Lot R bRl OB P UL Py §efion atsec
for 7 miees. WORprodltiiaen threateegiohs dereorsthbiret @dd siuidgfiedfwitb aimt MinElute 96-
I e I

well Ugﬁaﬁglg&{llgﬁﬁ%%sgpk gﬁ q@ﬁhg{%&ﬂﬁﬂ&%ﬂ%é@%h% r&.ﬁ%ﬁcﬁﬁ’er s directions.
Samplg$ weiezipdedted in@trsicwuwh tlm:esamd apwy atptoRo k(g-fer 10 minutes.

S*I'Qé‘blfﬂfl@@BHndtlm%‘é@éc%%r%B FobthERMBO ki Hg%tp@aglycaFg not to disturb the white,

diabetic rats to a level statistically nparable wth
gellikerneliet ohmagegsin BitRsPhaieRtR pProdyeie MG %?&V%@ﬁ‘é’iﬂ 'BigEigypt an average

size bétakén chm a&cmscrp@rmsmgtz% VMgare@étréwoaéweux(m@fb@mnwf purified PCR
proccy St P sy 24 g BTGt e 75 G iyt Eorpiete
fragmeradtion tof ’ﬂ?latpeﬂiucts to an average size Iess than 180 bps was verified using 2% TAE gel
electrophoresis. Following fragmentation, the DNA was end labeled with 105 units of 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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with SDF-1 a obviously showed behavi or difference as
conpared to those treated with the vehicle and their

wGeemrestiecanme conparable wit % hat of non- di abetT/EP2006/067949

rats. These results seemto be in line with the
I [ [ € hi st ol ogi cal finding and
'”§5§gi@§B?%§P®§%g¥%ﬂhC%gﬁ al so be protective in
neuropat hic pain . EXAMPLE 9 : Genetic association

Only SNRs\imenaB¥iontl geomosumiesprarerBept fgraogygssi ve MS

Material s and Met hods Col |l ections of patients and
dy conprised one collection of
Sﬁ%{r}fgﬁ-a @'dxﬂgl'?éﬁts with primary progressive M5 (NMSPP).
M’Akl t he subjects in the study were Caucasi an from
PIO%Y  Patients and controls from Sardinia were

o R TERLE LR, SO B L A At

rogression o

univarfatepiests Kisirgesyaetriesigwiti Pedareontd statistie) fongacheapulatiohapses

AlfYikgmry Progressive); 39 had a progressive course
W t

h superi nposed rel apses (Progressive Rel apsing); 17
Ganglyris teftogr essi ve course begi nning many years after an

Mi'hmltrraéfeade@tetnla@tbn&tﬁii@@lsﬁ(abﬁr@gktzegzrﬁigr) eslsi ;/e)d- hThlet .
contro ul ation conprised 234 unrel ated hea
MGG 8f LR ra e M ARV RAERE) ouad a5 ¢ he. mase

popul ati on. The group of cases had a sex ratio of 1.05

RES 5101 Femal es and 96 Mal es) and a nean age at onset of

VI:

S2 [19-65] years. The group of controls included 234
individuals, with a sex ratio of 1.03 ( 119 Fenual es
SNihftilterir®y avid genonrgidoveragean age of 40.4 [ 19-70] years.
GENOTYPI NG Met hods for Wol e Genone anal ysi s:
ARPRIYIRY ieslilters dRBREIZHOVaduERdig NyRbengArenTaETGESRS as shown in Table
sanple was digested in parallel with 10 units of Nsp |
and St}; | restriction enzynmes (New Engl and Bi ol abs,

! MA) for 2 hours at 37C. Enzyne specific
adapt-eor—oli-gonuclegti-des.wer.ethenli-gat-ed.-00t-0-1-he
di gn‘q@ﬁréd ends._wit W INPOIRIE! | | ﬁ%NDS gitgr filtg[inde _hgrremaifing
16CMSGR easegvf-ut i on W 'wat er, SH3.®F the di | ubade
| i g3 NP Eacti0ns.were. subject80 b0 RCR . RCRMAS s
performed with Titani um Tag DNA Pol ynerase (BD
BFPRci ences, San Jose, CA) in the presence of 25 nM
PCR prinmer 002 (Affynetrix), 350 nmM each dNTP, 1M
Bet ai ne (USB, d eveland, OH), and 1X Titanium Taq PCR
Blif¢ EPR (@DItBpeshpendesy.9 Cycl i ng paraneters were as
follows, initial denaturation at 94C for 3 m nutes,
afipd FPRAReshol! @ft1 0ty ther PP dgesenyere sgpoied s shagn in Table VII.
seconds and extension at 68C for 15 seconds repeated a
t SRBLEME 30 tines, final extension at 68C for 7
m nut es. PCR.praducts.tfromthresreacti.ons.were
conbi ned and_purSeed wi FANTh BN Hoares daesedal | UF
PCR puri fi cM$Fnveptoares (Bagen’? Val Baci a, 1€4)
according to the manutacturer’'s directions. Sanples
were collected into mcrofuge tubes and spun at 16, 000

XOge ERIFD (%QPE‘L-&W&%W) 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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The purified product was recovered fromthe tube
taki ng special care not to disturb the white, gellike
w@edores176§ nmagnesi um phosphat@. PCR products WeCEEPIN@61067949
verified to mgrate at an average size between 200-800
bps using 2% TAE HORBELE Sigty m crogranms
of purified PCR _ggédmﬁ Bes, g:dk’ c;“drn't"rglf}\nt ed using
0.25 units of DNAse— '—‘ ms 5 rriﬂfes. Conpl et e
fragnentati on of Hthe odu tsI5_dnr—avekdge size | ess
than 180 bps waslveritied usin ﬂr’ ok, A48
el ectrophoresis. Foll ow ng fragment ation, the DNA was
end | abeled with 105 units of term nal
deoxynucl eot i dyl transferase at 37C for 2 hours. The
I'\E%g a]ﬁgdatrm(r)%na\f\{/%{s oigenr?%l @gﬂ% %?ssé}\g% %@ﬁrﬁa{ﬁﬁgﬁéétgg f an intron of
recentryyiaﬂcpm@@do\@r isalprmvedf Skishead destrived édhe fflowisganned
according to the manufacturer's (Affymetrix)
i nstructions. Cenotype calls were obtained using the
DM al gorithm at a pValue of .33 followed by a batch

aﬂ@é&&h@to@s@@bﬁ wﬁ.thBWMeahmrthé Mlzﬂt .é&érh@vsmm alpha and SDF-1 beta,
ca ons erin
SNP_frgaEEN i3 Br Rl G PHoPRaRG] o' 308 YO ci e Ry 25 GRQeBhgene. No

gene ig @oaky pesrer @tSNAMUS2186631%< 5% The M nimum Al l el e
Frequency (MAF) nust be > 1% in controls The
probability not to be at Hardy-Winberg equilibrium
nBBt-1he locatedmon ahromaesenod $0Hd, 1SR 1/441200.05 h NGBIDY|h3® and spans
gkb. cases Only SNPs from aut osonal chronmosonmes were kept
for anal ysis STATI STI CAL ANALYSI S Met hod: The FDR
(fal se discovery rate) has been estimted with 10, 000

PRA BH GltioR S thel deRorhid @ed @Inke Wad B daPetdimedlif ofc@Bloknow if the SNP_A-
exact tests with Pearson's. st atls“rﬁ;% for each

21856%%&%'%?‘? Eptedno SHF-E ggnasyr t@%*e%e@ht’%wge ni mum of
aI lelic and genotypic test (abbreviated 'mn') Mxi num
I ] d t ypi hbr ted
estnacefstPronhg Parfaglsioh ot bRy G aGEP AETY ybsqyerec: SDF-
gammb h&DF-il [dekr, SDéfef epsiioh arizb$er-r etiuds dplich @amuntditeve dfe same first 3 exons.

The |alé_%g% at I;-?'gg?ig)ﬁgﬂg \%ﬁ%‘ﬁ:ﬁnﬁrﬁiagfﬁgéa?e&@é ko' RirEtrdm B FIN8 1), These

T

d < T
=l
O

resu
new sequences have been submitted to the NCBI in june 2006 by “Lilly Research Laboratories,

Cardiovascular Division, Cancer Division and Integrative Biology, Eli Lilly and Company,
Indianapolis, IN 46285, USA”. The cDNA (DQ345520 and DQ345519) encoding these two isoforms
contain canonical splice sites, a polyadenylation signal and a polyA tail (not found on the genomic

sequence).

Because all splice variants have the same first three exons, the 6 isoforms have the same N-

ter part (88 amino acids).

Thus, a detailed bio-analysis of the region around SNP_A-2185631 showed that:

- the SDF-1 gene is longer than expected: 87 kb instead of 8kb

- the SNP of interest (SNP_A-2185631) is in the SDF-1 gene, located in the
last intron of SDF-1 epsilon and SDF-1 phi (see Fig. 12).

It is thus concluded that the SDF-1 gene is associated with primary progressive MS.
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At a FDR threshold of 10% the SNPs and genes were
sel ected as shown in Table VII. TABLE VI I

WO 2007/051785 One SNP (SNP_A@221 85631) was SePEDERI6/067949

the SDF- 1 (CXCL2) gene (see Figure 10.) By | ooking at
the contingency tables, we can see that the

REFE@%F. ation cones fromthe differential distribution

1.

10.

11.

12.

13.

14.

ele Cin cases and control popul ations. TABLE
VIl MSPP vs control sA detail ed bioanal ysis of the

ARGiaRBeBsLING, t Bhifet INPVRBOWR t Bakotta! G SDIARAL R E4iA0, N. (2006)

InfeHE@N-6T atiedeRt | thed U§We$ﬁﬂ ﬁoéﬁderlhﬁﬂfaord@oe@és rélated] neuropathy.

Newspaiieseyyl Redsd-4p.t he foll ow ng: According to Ensenbl,

which only identified the two isoforns SDF-1 al pha and

Atkhdl, st @ish, BNPVifler . 863 TE. WS, dnac aineh (2.9 Khogty VRS I6cMalignment

sdfardnheol SDMol. Bl 213, 40B490. as CXCL12) gene. No gene i s

| ocated nearer to SNP_A-21 85631 . SDF-1 is |ocated on

AltscuhSso ndadden (144, I92ffeErIN A4 Zha0). 58ng, ZNCBler | dral LiHhan,D.J.

@89 ) spapred BLBST And &ShBLAST.amenf ganeatige ntprpteinsitpbese gearch

pragrame eNuqiede AcdsiBes.i2a, 3BEex02.0 know i f the SNP_A-

2185631 could be related to SDF-1 gene or to another

NepgHbdwrhied. Qevaienzypla do ddraests Al at helnidd s Mogigp M gVirelizier,J.L.,

Q%I?W'%fm M RGeUREs LPTiEeigcomt Eﬁ%(éﬁ*t?m%@r%l%ﬁeé%ﬁ-éﬂ ¥1P)- Stromal cell-
Iphas@y_so qiatgs ith hepghpn g_ulf@]g%l r@ygrhtﬁaflrgﬁpgtq_-sbq\ﬂd_ of the

tmerm%\;g.%%'ol\/%{ﬁ”aﬁ%?ﬁ%\%?@ﬁ% same first 3 exons The

eZF?gg i aﬁ%jg;of:&'%s e E@%ﬁ% 5B JayfcR. Ao an

3 d ¢ d
e? 6?% nes Lni \1| R/an in
r vascul ar VI'Si on, Cancer

J\é{té Ao@oﬁ hmB% ﬁ; Svploﬁ gé'Sclgtt'inl é' (L, oY1 a@qemoklnes and their
F%ymt hﬁ‘é\zﬁg h§s steth Rreutdehtiocri e223W184

( and @S encodl ng these two isoforms
BeR;, al @oﬁwmcél'an%ma' LC Gk, RESchdls BOIDkasIeRYy EatvieStbviA., Bagetta,G.,
Kopaak., Methoresn®] 3 icikra An@bof OQKdR@J’écﬂi\J&ﬁad%ﬁW&glutamate release
FROWFAMR):. aniNiledise b hlicrsgib ltﬁg@ekeafeuwfdmutp avg Nel@s6&iatTe02-710.
first three exons, the 6 isoforns have the sane Nter
panthi( 88 BlryiumkilmCB.dB)'inesTh\ﬂl.s SagindeCaiCadiehi, @. a0abigsii ., Lauria, G.,
8branheMr, egmbarda RouitheSNB., SofikleBb@3,1U s KemikdA t Miatarogtun €., Cerami, A.,
SDhEzZ, fe(RO0#y Eqgtygepoidtinarotle op@edtie dronB8ank bevenss eagedhental diabetic
8kiyopdiky. BNR Ntl Aqad&iceld S A. 3NP,823-828.85631 ) is in the
SDF-1 gene, located in the | ast intron of SDF-1
epsil on and SDF-1 h|(7eeF|t% It is thus
é*eﬁwsmﬂEthqt%@ REIHEL7P). Jerpwthi of aé%té’@é‘ioglaé@”\ﬁh qefh line in serum-free
EVWW%PJ[%’@@(F'%SIIDWQN%A %@H\@é&f 1914a91dr i anbel oson,

? [l ej % Q%/E ksh rgrt1 t?R ﬁ9’96 EFactafe alloc!vlnla and formalin
t

yperalgeS|a in strep dlabetlc rats effects of insulin, aldose reductase inhibition and
lidocaine Pain 68, 293-9.

Calcutt N.A., Li L, Yaksh, T.L.,, Malmberg, A.B. (1995) Different effects of two aldose
reductase inhibitors on nociception and prostaglandin E. Eur. J. Pharmacol. 285 ,189-197.

Cameron N.E., Cotter M.A., Low P.A. (1991) Nerve blood flow in early experimental diabetes
in rats: relation to conduction deficits. Am. J. Physiol 261, E1-8.

Consilvio,C., Vincent,A.M., and Feldman,E.L. (2004). Neuroinflammation, COX-2, and ALS--
a dual role? Exp Neurol. 187, 1-10.

Devereux,J., Haeberli,P., and Smithies,O. (1984). A comprehensive set of sequence analysis
programs for the VAX. Nucleic Acids Res. 12, 387-395.
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I nterl eukin-6 attenuates the devel opnent of
experinmental diabetes-rel ated neuropat hy.

wokwropashol ogy. 26, 32-42. 23 Altschul . S.F., BUEEPAG/067949

Mller.W, Mers, EW and Li pman. D.J. (1990). Basic

,l IB' %%E JE)? 9!: %JY% )Bllrﬂ:)lDlab%gié’Neuropathy Dyck PJ,
g%%:%%lér A Séﬁ ang, b’%dﬁwgé ?é&el ler.W, and
LERBRAR]SMP., (Bla?e%) VaFeRes . RL%zaﬂgnéaﬁJ Wullea\l REW/eerhuis,R.,

gﬁ@Wllﬁ’émQN (Qf)O I Qb RbiRNAFhRRAGICABRSHGRS @i&é’e&%%ﬂ& prlon disease. Glia 40
hgebss ¢ Aci ds Res. 25, 3389-3402. 4 . Amara. A

Lorthioir. O, Valenzuela.A , Mgerus.A , Thel en. M,
., Nliu,B.\ﬂ Zteing AV erand. IHong,J:BJ €quioey. YIQO\M ,anB&HﬂEMMal_nry therapy for
Parkirgabnr's disedseH Treraln tPhAmeacdm 28895d0dos. F. (1999) .
Stromal cellderived factor-1 al pha associates with

] nddl f &illes,Ct,hrGzagdybohdl. f | Betselbet aseineaRelttayfR. t héuer,J., and
dhuderdkiVvh €2000). BilarlingGineimb2iagteri28on @f 2BE219amBa, a novel SDF-1 chemokine
Katgcopt with @ev,elopmemally MoEated@xatasaipniin fhe nervous system. Eur J Neurosci
Rés1i8é5‘r1§f5¢i B., Serafini.B., Lande.R, A oisi.F., and

cia.EEM 1{2005) Astrocytes produce dendritic

@é@’lthaé‘ﬂ Rr €& )né"‘!‘,‘]‘i’eﬁﬁijd"ﬁ%f§”?%fovmt'? ¥ R SYRRiIRRAIofgin peolution. Science
gé@ @P%@ﬁ‘é I eS| ons J Neur opat hol . Exp Neural . 64,

qﬁ ;. rréav a arb @o Rd_ and Horuk,R.
N SP%" P ﬂ%ced%ié 1\? é\%“ geDF-1 alpha is
e%'raoeéjnbdocr ! hnemoklnféecefﬂ 9urr 89 % n

%Bgé\/\%qf K%'é@r{gpt'é ud &ﬁlA IJE B%rl B@réﬁﬁv.s l. D9ower C.A. , and
elsahes) 2%712‘2%% RS iy Gl o gl  romoines.

astrocyte gl utamate reI ease via TNFaI pha:

apRhtef, € € 2tBaeRmAY DMkl @RhdrIk M @ ge0E) NAMb&CME Sretets didfinergic loss
a1 mddel of Batvr/sl§indfome. RhaNeikol. 48, 67:B6peukaki | 11,

B., Brines, M, Savino, C, Caval etti , G, Qggioni,
N\fanté,alurli.la',ca,CE., , B&olagna, Md Cobzandio. (:2.005)Ci In@Aeukh-8, intercellular
aomsiopkogktule-U.and Kandoue ,nedrosis Tadt@rraygHaugene poly@eir@iams #ad the risk for
Ghuiiplal system 400yl ) Neuydl.I8obp2s, ét418. bot h protects from

and reverses experinental diabetic neuropathy. Proc

Naktabsext ad (18P) Ax@@ajdwingiing, ig 23«8 2&perignental diabetes. Il. A study of isolated
Bove ébres e Piabgtolgiagd5Ba%x. G H. (1979). Growth of a rat

neurobl astonma cell line in serumfree suppl enent ed

néanqife PrlaiancaiM-NacAdhii @y XiaY76 Fesqlél sagnntaggV K., deFiebre,C.M.,
EﬁWﬁJtNA hﬁt)@lt WJJor R Hargson,hg 1@9 T ¢he | éqapeptgr FEXpression |n
(3‘1'5’9%59[“&&”9@ PSR! ﬁ”%{% ef‘?ﬁpﬁﬁ'P'i“Me'W @6@?“&% go. 1-12.

tr tlpz dbabetl c.rats: ects of_ i nsu in
engzana-Si e u%s Dalcq,M. (2003).
Eig?iré ) lﬁ)gfwe%%mal 1c%ﬁdﬁnvedv'% rgﬁdé)béql)_%b?hm?vr%dg n& and mature
n

fere fects of two al dose r educt ase

(angHt @r Ya Sk/ QI’SOSPt‘&Ig n FEHr Rogenberg P.A,
(%O%COIandgr%E r&ﬁ?ﬁ 002 gfg'I'héarﬁlrl & pbor 6PLFMS is necessary for
lysé&%r%eﬁnddcw%ﬂg)odéﬁdraé‘yté"nﬁ%ﬂn tHeOc‘iY\lS Ny g&bski 22 2478-2486.
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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).
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act|V|ty, for the manufacture of a medi canent

for the treatnment and/or prevention of a neurol ogical

14. T@%éggsaﬁgoré[gﬁ:r@e%ﬁ% §f ﬁﬁ%"&fegéc{‘ tc% rﬁi %h@ % E—irﬁi]isgselected from the

15.
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p&i elpﬁ@;?émg&v{)rgearrgmﬁ%tc ldé%hgg‘régpog@gél di sease is
s@i)@cp@yjpefmldmdf Ha) tr U futtensiostoringgad signaluseiuieoca epreferably amino
inj egyel i nati ng di seases of the CNS or
PNSté %Sl??%%al N8 5‘¥ The use according to any of the
pteg @enlutedn of alyntm‘ (a)/\tme(rielwhetrﬁe th@anmoo@zld:aeqmnse@se at fast 40 % or
a penid lo o T r ' .
7, %)e}:rglegi?ﬁat/hgﬁ%ﬁe?‘f)&hge@r/é’l OEF‘ ‘90 P?delh?ﬁ tg%?%g t(%fgheCL@dJehces in (a)
neurt@pat hy or neuropathic pa| n. 9. The use accordi ng

rV€\h I , -
L1 LB DS B fo LDl AL OB lphce i e
accdhelcorgplemeot aii the Gativeh BN sequhecet erznoatagi anynafr(g)eto (c) under highly
I nj eV, 89 Idﬁlgﬁst rauma of the spinal cord. 11. The

use ac gto ‘cl aim 6, wherein the denyelinating
d(gs)@as]gtalrs ohauh;t pb(ae t(sd;di)ewlwem qriyB)hang@s iriTthe arngieo acid sequence are

accaf, Héé?gathlg a?‘rll r% H& &%u%ﬂt%hgtc} tihg agrﬁh]%/ SJ: ?@Lﬁré&glesé in((%So (c);

di sease I's gr essi

oth)sae&}adirmiaanyscﬁorog rﬁwgl wetemufttnlcmrtal seﬂl\atlme,lcrs acWs) frac®on of any of (a)
The ? according to claim6, wherein the

denye hating di sease is selected fromchronic

inflammatory multiple sclerosis, denyelinating

I S I
ELASEGRRLNG 4 e Ll G B YOO8 g o @ carir
molegllesa papliglesira BDeinlthaspremiotasttbel cfossing bﬁ@egxitmsdyjoram barrler

consisting of: (a) a pol ypeptide conprising am no
acids of SEQID NGO 1 (b) a polypeptide conprising
Theruseacoording of arSEDtHelpriiceding claims, wherein the SDF-1 is PEGylated.

The use according to claim 15, wherein the fused protein comprises an immunoglobulin (lg)

fusion.
The use according to any of the preceding claims, wherein the medicament further
comprises an interferon and/or osteopontin and/or clusterin, for simultaneous, sequential, or

separate use.

The use according to claim 18, wherein the interferon is interferon-p.
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20.

21.

22.

23.

24.

25.

5 (e) a nutein of any of (a) to (d), wherein the am no

' _ 0 0 %
T8 e SERUIAS Py She R8I Bl R ML BP-1y ed B an amoun
ofsatopué HoEY ton1 (egkd of by, weight, r raboei B.06fto alifymgifkg(af)badg weight or
ofh 18120554 S0 N B FAH S L o or ooy weio.
sequence encoding any of (a) to (c) under highly
OB GBI RUA R f RO P eI El bl fogygent ancr
pr(emgrsi'@lnmaineercmg:im dmeask, sunestin thetnuolesc aaid toeecale apmprises a nucleic
<0 PP T80, b )l RSPl Begno a pobpenie
ceoprisirey i amino@cidofeqanycesselgcgd fram (b grolip comdigingsod:
di ) . o] i By, 4Wh [
S PR pBleha R dama B F 0 T0E O,
p(tdt ei a polypeptisleavotpaising laeine acids oigSEOR 1D NO:# ood br ai n

baryi er,. The . i A pr ecedi ng

o e PeBert ol RaRa Bt Bt & SRS NG 1 e

a@or damglypepteleaifrita)ltd, (cwWhehai conmrisingues sidnadrsetiegnte, preferably amino
conpri i l.obulin (Ig) fusion. 18. The use

accor d?ﬁgs %%@Jyo 'tie precedi ng cl ai ms, wherein the

needi caaemiteil of Bheof @ hp(d)sekerain theteenieadn sequinoe has at least 40 %
Ong ﬁ?%o&tqon%ad?qloq% of |8p$}; BF b6 o Eﬁghtrtﬁ 'té'”d{ I%Q&eo%lésof the S?qgences in (a)
sequential, of separate use. 19. e use according

clodicm 18, wherein the interferon is interferon- b.20.

The us ' t > pr.e ' [ -
ofEr o & TRETGHEAM G @ by WIRrEROERREH 513 PRg, grppronce which
t bybtidings Kg td chmdiement ghthe oativebBNA $eo0énteoen@®ding &y of (a) to (c)
of ' .9, 8, 7, 6, 5 4, 3, 2or 1
nﬁ?‘%gﬂ@@é@@eﬂg?%@?%ﬁ%’ about 0.1 tol ngy/ kg of body
W) ght a nutdin olUsey off (aaton(di Wb ereiraaniydchappes nl tee fignino acid sequence are
”@JI%ER/%L% gmﬁfo a%io'%'s 'tﬁﬁr&%tt[aftrgé artnma atcfoﬁﬁetqﬁgr%esem gé)% (c);
prevention oOf a neur ol ogi ca I Sease, erein th
n{gl ei 8 saltiod anosateun, dusasinproiese urectinoal | derigativei dr active fraction of any
SSP(HE{&C(S) of SEQID NGO 6 or a nucleic acid sequence
ncodi'ng’a pol ypepti de conprising an am no acid
sequence selected fromthe group consisting of: (a)
I ' rsi AW i - SEQ | .
USE SKRERAC T SRR 2, WG 10 3RLER Bbig nigetlor b FBhrises an
eXpregsian yrotoy septénte. conpri si ng am no acids of SEQ ID
NO 7 (d) a polypeptide of (a) to (c) further
conprising a signal sequence, preferably am no
Use of a vector for inducing and/or enhancing the endogenous production of SDF-1, or an

agonist of SDF-1 activity, in a cell in the manufacture of a medicament for the treatment

and/or prevention of a neurological disease.
Use according to any of claims 21 to 23 for gene therapy.
Use of a cell that has been genetically modified to produce SDF-1, or an agonist of SDF-1

activity, in the manufacture of a medicament for the treatment and/or prevention of a

neurological disease.
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(d), wherein the am no acid sequence has at |east 40 %
W@R003050BDr 60 % or 70 %or 8P %or 90 % i dent PCYEPIHO@067949

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

(o) Lo
26.A$haﬂﬁ%%egﬁlmé] H{F)I%Slbl & 2835{1% e?ccgrrréph Q%‘rerﬁ?t E%Fﬁ1e activity, and an
inteattar&re ommalewmm vathome mgn@tnyprmmgwutlcajly(ac):emﬂtjerexcipients, for
' mutei n of any of
”%%§£+ga%£ Hﬁﬁ@%@oﬁgg%hé ﬁﬂﬁkm cggeﬁ%tehe amno acid
sequence are conservatlve ami no acid substitutions to
t 1.0GQ .ac n c
5 27.Aaﬂ?qr®g¥%lﬁlﬁ]§1 #use %ﬁo A n i%@tﬁ‘gncgirl 2m &BPHS?O?‘@[JF ‘I) activity, and
ostetpondinf ombrlabntogéthanwltbfon(ea)r mwe(m)armﬁdeutltzhdb/ acceptable excipients,
i e ' I cid
f SEaTLand B fefition ot » oAU BA IR REGRE
sequence. 23. Use of a vector for inducing and/or
e - Lh n n.o
28. Aa%ﬁ'?‘é{:&g'fsgls%ﬁﬁq&gt&% 8 e/r%rrpqgjga C§| ore gn Sc{g)ﬁnl%t of DY activity, and
10 clostauf, aaptiona lyabgetherditic anermr nfave phbhendaqeetdaihe mccepialllerexcipients, for
' 4 Use
trg%[@\érﬁg%ﬁnog& p%ve%t.Br?pfﬂer%h%?éi %hrso‘?o%gc% isSase. 2 ¢ her apy.
25. Use of a ceII t hat has been genetlcally nodi fi ed
to produce SDF-1 , or an agonist of SDF-1 activity, in
t he manufacture of a nedi canment for the treatnent
and/ or prevention of a neurol ogi cal disease.26. A
phar maceuti cal conposition conprising SDF-1 , or an
agoni st of SDF-1 activity, and an interferon,
optionally together with one or nore pharmaceutically
accept abl e excipients, for treatnent and/or prevention
of a neurol ogi cal disease. 27. A pharnaceutica
conmposition conprising SDF-1 , or an agoni st of SDF-1
activity, and osteopontin, optionally together with
one or nore pharmaceutically acceptabl e excipients,
for treatnent and/or prevention of a peripheral
neur ol ogi cal di sease. 28. A pharmaceutical conposition
conprising SDF-1 , or an agonist of SDF-1 activity,
and clusterin, optionally together with one or nore
phar maceutical ly acceptabl e excipients, for treatnent
and/ or prevention of a peripheral neurol ogica
di sease.



