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wo eoovks37use of a repellent factor and/ or

Neur oendocrine factors for treatnent of degenerative
di seases Description The present invention is related
pol ype@t/ERE08/007579
in particular of a NETRINL, SLIT3 protein or fragnents

t hereof for manufacturing of a pharmaceuti cal
conmposition for treating or preventing degenerative

di seases in particular cartilage defects. The

invention is further related to a pol ypeptide fragnment
of SlNelfoeAdBERRIREREF foH trétiiant iof deBeRerilivesdiSfaddse

pol ypeptide and the use thereof. Cartilage repair and
regeneration in traumati c and degenerative joint

di seases remains still a major challenge in

ort hopaedi cs. Cartil age Deseriptien and degenerati ve

di sorders play a major reason which creates

significant pain and gradual |oss of joint function

with disability and inmobility in the adult

p?ﬁ%l q%éecm lnwr‘?bdnnig 'r&ﬁie‘a [oe Qﬁé rl.hsga{?f"g' }épte'HSﬁt ctor and/or
car age ar d own

ppolymptme of patiicuidr of yt NETRFNMSIdTarpmteheonr &aglﬂnentt’.gthereof

s R RAGEHE e & Brifitedeluid) S Rldn ol BBl pr bfeventing

dmﬁsﬂatﬁ@rmsém id pasticutzr daetdage/ defectsf, Thieémtendipn nsifurther

fisetae PebPRRlde WRERRET Bt SEIENS lEhediaRal sippegton

| Borfipriiding & pelyseptidesine the @isedigrabf.y not exposed to
sufficient anpbunt of repair stimulating agents such as

grow h factors and fibrin clots present in damaged

vascul arised tissue. The functional integrity of
S ' f e ; i
LS PRl YERE o] RighElaiBEPRY AR shiP dERTTATEIE Jont

adl@edw ramamsnstltbfa raior challengeyén oBheraadiemtCartilage dnjgries
[ Y, e €, t

| Bndy HeoBRUBNOL Yoididle g@?%%éégreréa%govgﬂk GRShiEs }@mcam
Fpaiguand graduat uodsagfejomts‘omccimnsw(de digabilthe @mdt ioinabbility in the

AL g Sianfh G 18T B rE8a PR B arithob e imieo

powingatol mleslbwomtetu:r poientiaingf thosinecytespavivorantsthe rebulting
as synovial tissu brobl ast. (SE I s m t [ ,
FoRiel Prrsioatt 8wy M HRnaAY, Rindihta, Polbdt Batlibe. e is

generally believed that damaged cartilage does not receive suff cient stimuli

to elicit a repair response because cartilage e.g. articular cartilage lacks a
vasculature. Chondrocytes in cartilaginous tissue are normally not exposed
to sufficient amount of repair stimulating agents such as growth factors and

fibrin clots present in damaged vascularised tissue.

The functional integrity of joints depends on strict separation of the
compartment borders. Crossing of the joint compartment boundaries and
destruction of the cartilage -compartment is found in inflammatory and
degenerative joint diseases such as rheumatoid arthritis (RA) and
osteoarthritis (OA).

Frequently cartilage disorders (e.g. rheumatoid arthritis) are characterized or
aggravated by the invasive and destructive behaviour of cell populations
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structures of the joint, Iike cartilage and bone,
t hrough synovial fibroblasts (SF) is a crucial event

WO pooRa3EmE OA (Pap, 2003; Pap, 2007; Yasuda, 2BOBEP2008/007579

Huber, et al., 2006). Nunmerous strategies to inhibit
further progression of the destructive structura
changes as well as novel approaches to reverse the
di sease by regenerative tred-nent of diseased
cartilage including finding of new agents that have

tﬁ&npﬁirﬂfﬂddﬂ‘{gh‘t@sdee Rhipaftffehts sl @Eyndm etidsaw efilreBiast
perforned with varying degree of su

ces
stFat erfiseqigratng, dr frRp rRovel Higsue- ihet%atmpmg articular

aéihﬂ!t@r@@%? tRE GoiA, 'mze Hrflagé ANSPHSHY, Qﬁﬂo@@h s%bﬁbpﬁ@r%uasts
C ondrocyte trans antatlon erlostea

ptSRliie adrueipl ﬁ‘{jﬂntébeﬁsaf@ﬂw 8pP3sitap, gaqqz; Yas%a 20086;
"Lab&f kast Lgdogg and nosai cpl asty. However, these

procedures are’ not reliable and are Iim'ted to smal | -
iU i zed focal..ch I eqgh r
Tl " Retedt s 67 SR | AL pROeRBrr 384 Y Fstyptve
dﬁf'tmltmml at&ambmoas ﬁuetlm ngsxe}l ?arppircrrmlrﬁafsitm remérseethaidisease by
result an te Lfficultie enced in
- EperllR A sfickase rrliipts by BPgIBH 7 Reb'bgents
(fﬁut hdae tied patentlaQQDFépaerdI&tmted ogrtil:Ryechavedbeery performed
LIRS e LSRG SR e P12 Ao
cté@ﬁﬁhﬁ@éyt egutolsfeRiss| hiid of alfdg%aﬁd ONraPispldBRions i taitologous
defects, poor efficacy and h treat men(% c @jﬁ1
SERRAdEPCYER diansPiaiations penigst q%ncgﬁfmgzc?ﬂ i ng, abrasion
TEhodRopl &8ty 1 |rf€:fudﬂ'§d"ﬁ'fcr5h/5’§tuhﬁﬁ|d~r'ﬂ' mes&kEbiasy’ However, these

conbi nat| ons t hereof have been identified that induce
t BOcpeesfase apt mhaalﬁdartﬁ qredimited; tarsmat- and Fresjeni ¢ised focal

Chdndiraindiy Bét%F&H 8&s amé%p@@fyt i |ﬁﬂ€eot by Heenedd to

partlcular S een shown to ronD
ctreaty d@f@ﬂﬁs@t(ﬁoﬂﬂé&m by@ndnsufi C'pﬂU@@ﬁFt"@W'b%md By taednical

t8m?d&'ilﬁ{%§8é&{}%ﬂé89¥.t Pesgtfgleﬁé Pfe’sﬂh c'ug?a“tdre of the joint

prinari 'R an ana o I ncrease
p(Kuredayl \etarmal.an@00z)peThe cotdlogmus s(;hﬂnldetmym transplantation

t Sy r
8RS i PR 3SR ahef RPN LIS BRK O phfiient
havmbéhef phoredrocytes,t medesditye of aseatingeoi donnsite defécts, poor
efficacy and high treatment costs.

Several growth factors like TGF-1, FGF-2, IGF-1, TP-508, OP-1 or other
BMPs including GDFs or combinations thereof have been identified that
induce the proliferation and differentiation of progenitor cells into functional
bone and/or cartilage tissue. In particular, TGF-B1 has been shown to
promote chondrogenic differentiation of progenitor cells and to enhance
chondrocyte differentiation. IGF-1 primarily acts in an anabolic fashion to
increase proteoglycan and type Il collagen synthesis. However, these growth
factors are rather unspecific having the risk for undesired side effects.
Others such as BMPs have the potential to induce osteogenic genes and
therefore induce undesired bone formation. Another limitation of the
application of this growth factor technology is the relatively short biological
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t herefore i nduce undesired bone formation. Another
limtation of the application of this growmh factor

wo ewbsd7of)y is the relatively short bi ol ogi cal ket/EPioo$/@7579

of the exogenous growh factor that would enable only
transi ent biological effects after their delivery.
Pro-inflammtory cytokines, proteases and

net al | oprotei nases are |ikekl3 responsi ble for sone
signs and synptons as well as structural changes

PhaSRRL of theOBxagshdud @raltieTacor The wolldbéddbi oply thagsient
synt hesi s/ acti vi t&ﬁof t hese enzynes as a treatnent for

olggirakaffects @ftsetienideliveyeus of intensive research:
To date, the nost prom sing strategy is still the use
oPrasimflipmmatenyi eyipkiens.i praisasasadndametsilioproteiRases @arei likely

CleckiFBoic BTt M AR BiERT: SRUE OGRS Sanges

r présent om QA anteRArisfientssiThe iphititian of e synthesis/activity of
Set : _

s SimBSr o Balhef B O, 81 PRI e Tocus of

dintersbhecesedmche hundred and five nucl eic acids
encodi ng PRO pol ypepti des of which sone (e.g. IL-17

hpgeiang s most pinasiag sfategyepstillee)usards shidilageetical entities

useful for stinmulati the prolife I el

dihef err flackthe RCBDH S P\é@"%fnm‘ég 'é}u*aérpfﬁﬁguwgpmduce
usigd bfledt§iearid aRiVBERbt 9bt \diMdMFakeNa ARGAOFedittibh! MmIehe
di sorders such as sport injuries or arthritis.
vergnessidshe gise@seles proteins for the treatment of

devel opnental defects, inflammatory disease, or for
nmvvadditiom pthernave sirategiessare .cuusntly sodendevelepmgntvhich are

h pol ypeptides for stinulating the
pgﬁ?grggti on and differentiation of chondrocytes and

 0SePp B 708 aBieb € ThrFe huod e e, TS MR encoding
| RROY !p&ﬂypdﬂtﬁﬂEﬁe@ﬁ vlﬂ’fi\d:ry gc?nme(recga_ ao2p hﬁmotogsﬂedorl related
osltlv ot her c SS O rotelr.ns ,suc S ax al ..

P asRiEiesh| gieuidebedy qusil Phes MRty fB, Pidleration or

s diffeastiaton oF cheirbaite eind 3kl UEHBHSY be CEbY inmeeEatment of

W01 64837, W05074556, WDX00055321, 90357). .. ..
\(/m'icg.@gg)p,e and/or cartilage disorders such as spgﬁ\‘l)njjur?es or) arthritis.

WO020001090357 provides proteins for the treatment of developmental

defects, inflammatory disease, or for modulating immune responses.

US2003044917 relates to human PRO polypeptides for stimulating the
proliferation and differentiation of chondrocytes and their use in the
treatment of various bone and/or cartilage diseases such as arthritis and

sports injuries. However, only sequence 6029 was tested positive.

Another class of proteins such as axonal guidance molecules (e.g. Netrins,
Slits) has been suggested for modulating inflammatory cell movement
(WO00164837, WO05074556, W0O00055321, WO0190357). WO0164837,
WO003075860, WO06019904 and US 2006/0153840 disclose methods for
promoting angiogenesis, proliferation and/or promoting migration of cells for
treatment of neuropathy and cancer.



10

15

20

25

W003075860, W006019904 and US 2006/ 0153840 di scl ose
nmet hods for pronoting angi ogenesis, proliferation

wW@r@voO837pF onot i ng m gration of cells for treat PEEP2HDS/007579

neur opat hy and cancer. W2002081745 teaches the use of
SLI T3 for diagnosis of osteoporosis/bone disease,
pronoti ng osteogenesis and/ or preventing

ost eopor osi s/ bone di sease. WP9/23219, JP1 1164690 and
JP1 1075846 discl ose the human SLI T3 pol ypepti de

SQREIN208 1 B0/ taadids dithe! ogRs \or tsbmt efo$Ll Hidghbsis
sequences, (i.e. Xenopus and human Slit2 protel n and

uergoparesistoneHsliRanse, PIOAONBY PHlECRRRPRIRIsaRGAr Ppreventing
CB%QS?érBh@[b%ngo@é‘éé%%ed in the art denDnstrat es a maj or
|

on I n the progression of the treated di sease

V‘@%&gﬁ@%ﬁ{ { Rak80°hnd eﬁihb??ész %ﬁ’é&ds%ﬂg%‘%uﬂ{an SLIT3

rocesses and actual repalr
rp@yp@;ﬂmerﬁequénoartl | age tissue. Therefore, there is a
need for conpositions and uses thereof for an inproved

t NEROWBHE2 RERCRSed verebiat® SLOF DN geqssrices (Ler Xehams and
destruction, in particular, after traunma and in case

ohumaR &%) protein a8d usEs thergok yi | t hi ckness defects and
superficial defects and arthritis

oktoweuer hane ©f thee ethasisd aaﬁtmmﬁcg%l)OHSnélﬁ%sﬂ edhe art
aﬁéﬁmbhé’tht&é UC hzior! leBBBEH il ﬁg-hrd gréstion ofHe fregeRS 8RBBse

e problens asSociated wth e“currently avail able
meithotsside @ffcowswelsulimn atpplishenent ©f d@ﬁtrb@}V@ch@ﬁSQ‘ﬁeﬂnd

t f
P RGRRVenpl R8s ARco P CoRaMlp GRS, or i i bi £ o o

U5 S5 e ! AR A 589 oo o an

Anﬁprbeéd &bamﬁént @hdldnepr@\refmentof pmgee’ssnmcarhlage destructiten, in
neans nh| bition of Synovi rati o

t ﬁ S nd ull-
¢ RatigHiaFe aftah; iU Ak "z;aqaﬁmgg Eﬂ’é‘é‘% 57 SURo el

Omlﬁﬁfesgfdéf&ﬁs RarRb sperfitiab aikfeets aAd tammmevqm ostaoarthritis,
whi ch are swtaS)Ie in the trea ment of

drieaunrateidgrithriis emﬁﬁ'lst:?'ct@?é%l erior crucial Ilgamen%g(%CL) -injury,

which overcome the problems associated with the currently available

methods and compositions.

Therefore, an object of the present invention is to provide means for
repairing or regeneration of cartilage defects and/or inhibition of the disease
progression of cartilage diseases or disorders such as arthritis and sport

injuries.
Another object of the present invention is to provide means for inhibition of

synovial cell migration and therefore inhibition of cartilage destruction.

Another object of the present invention is to provide means, which are
suitable in the treatment of cartilage diseases and more particularly
inflammatory cartilage diseases and diseases with involvement of synovial

fibroblast invasion or pannus formation.

Another object of the present invention is to provide a composition and use
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wo coommsizeh. Anot her obj ect of the present

inflammatory cartil age di seases and di seases with
i nvol venent of synovial fibroblast invasion or pannus

to provide a conposition and uset hereof for
attraction/chenotaxis of nmesenchymal stemcells from
the surrounding for cartilage regeneration. Another
obj ect of the present invent§-on is to provide
conpositions and uses thereof for the induction of

CREfdof @R AtBradBdr/ERerAttdkiar of tinBserithiyial tdieém cells from the
proliferation or differentiation of chondrocytes. The

prsuBaingfaeraiilags regeneialient i nvention is sol ved by
the use of a repellent factor for the manufacture of a

phaothercehjestoef the angsssit invention is tmeromd@mmmumoﬁnﬁ# uses
t f I t
HFRAEEP, B, AL 0O SoHLSE il BT, Sty e

fpmllfeeatlmfnamdjrﬁferagtiatforeofpmmndmm: cal conposition for
the prevention and/or treatnment of a degenerative

di sease, preferably a degenerative cartil age di sease
a) associated with infiltration or mgration of

SR Prétiem! Ghddyird %@b@éﬁn@%%rﬂtlﬁh Os addiveet bl theruse of a
non-articular cartila or associ ated wi th pannus
é%%!b&%@‘%i%"@do

frepaiignt dactop forhe iv# PhomRCeUtRl FOMAOS AL the
O;Sreeéﬂ.tlo% Mpberadthent bk ebtittle RfedY MY idknfior f'ﬁ’Bbﬂﬁ:hlar

Is to articular or non-articular cartila

pr@iates;m the, usenef 3 eqnsiIpeinfactos iergranfaciHERe of FmL——
synodgsqf&;f ?rfh f ré\}etr’ﬁ@ﬁ'a?ﬁﬁor thé‘,ﬁmﬁﬁi bfa %‘éggné’t%tlv disease,

ast ce itron of novi a
hyretarpblysi de@erwr@tho¢wﬁ’@gesil$ﬁa§ea)l associptest witle infiltration or

WRirortch S| Fhrl 8L SERPAGUVIRR) MOl bbn-articular

chon rocy I 'nduction and
rm;&lage aandior aesbcnehtedebm Fanpus, fonmatlom (0: b)pamnﬁted with

Pesgierd BRbGupaR B B9A MRl AbBAgtaE SiRMal prptast
atdlisrte articylaewvenbs- aDMlMpd:artllegéohnpantuomiar rihefrepeitdny faotor
CioBaURE or syt e ighon o ThREBHLIG sEf BuSH ot 3yhbla

prmbmageweug alintubiepASHL isgRovialr ceihehypegpasiai eﬁd/aﬂddromotes
treat nent o cartil

f BUGraior. sPrR 'fﬁ’%%ﬁ”dg%e@gfgﬁ%‘?'égﬂbq rd?\'q%efti el e Cels
f sRUBEBhoriir6d\RESfIrcaftfiaga indRididM aRél/oF rédﬁ%réﬁ%n and thereby

alters, inhibits, prevents and/or treats the progression of the degenerative
disease. In particular, the repellent factor inhibits, alters or prevents
osteophyte formation, preferably in a patient.

In particular, the invention relates to the use of a repellent factor for the
manufacture of a pharmaceutical composition for the prevention and/or
treatment of a cartilage defect, wherein the repellent factor is a fragment of
SLIT3 (SEQ ID NO:1). The fragment preferably has a length of < 1523 AA,
preferably < 1200 AA, more preferably < 1000 AA and most preferably < 800
AA and, in particular, 2 20 AA, preferably 2 50 AA, more preferably =2 100
AA. Preferably, the fragment of SLIT3 comprises the sequence of SEQ ID
NO:1 from position 34 to 917, position 47 to 863, position 66 to 857, position

i NVePCT/8Pmms 007579
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preferably < 1200 AA, nore preferably < 1000 AA and
nost preferably 800 AA and, in particular, > 20 AA

w@e@besxits y > 50 AA, nore preferably > 100 AA. PCT/EP2008/007579

Preferably, the fragnent of SLIT3 conprises the
sequence of SEQ ID NO 1 fromposition 34 to 917,
position 47 to 863, position 66 to 857, position279 to
863, position 279 to 857, pe&ition 279 to 724,
position 279 to 504, position 3 11 to 432, position

33t t@sé§2p@§mcswevgIt@rafﬁl%obmoﬁwg weed dhdeitidro27 9o 504
invention 1t has been found that repel]lent factors,

pResitie Bt to 434, posifios Faploctienr RAsME3 L4l ﬁ%d‘eccordmg to
Cmanﬁxrérﬂ%ﬁtn Ry Bdrsfonhe ftﬁattrhguném'fé&t@ﬂsnﬁ peHiEMEEBLITY are

of the articular cartil rther repellent factors
i expressednalgthe carilage p@mp@rismaat bordegs v@erre ey magigtain the

p@rﬁ%ﬁ??ﬁ tme%rf?&}lércégrﬁl'é? 61*-‘13r'll'ké?%@pehlI@n[‘f%l%:tér@er’rﬁbl? Pm%r%tlon of

i ssue Into car ronic joint d
| fibroblagtspoewelfiberaane wesaejsmartlepelr k:erwageacame invasion of

ted .
CHBRE0p b R LR BAT B GR!0 possivie aftr
caltesed|uepelignt taeiprn erpressionditlsie aimgasias scarn dteednodulated by
th it b eat ed j t .
At oG, Ropb Bl hy ST o BeliHhy, eopereive
t dieediseseassptiater] themwdihf v entreatedy expressed in
synovi al fibroblasts of patient suffering from

dEee iventdry Badé sRAmRStratedthasmeriberabt thl repéllémdactors and
arthritis. This was anal yzed by gene quantitative

RhefscrepRipropiedifgrenially &HPT@)?E%#" synvifibrbipgisof patient

félﬁf@n?lbl fré'r’he _I_cjl:,fde'f'&\'\lé B%@B&esﬂéﬂ@l’{ izt obleBhARYIRS bhd arthrltls
ROBGs and are simlarly expressed i n synovi al

fTImsdtﬁSa@taéy@ﬂ Rysgenmauantitative RORSHR pgEPrmaed an aldghtcycler
SHNANAlisdIbRRA iRl {)ﬂﬁﬁﬁaﬁlﬂhé’n SyAdVialtobiBAS ROBOS

pati ents excep expressi on

sand IGLAES pre mraﬂarbﬁ exmemlra: @Mpe\ﬂeldf breblastse pf) ogtegrrthritis
Qgﬁ mﬁj}\% e I

I{)@wer %ger}r't)tgre tsgn&%allébor %% er; ag%gr%?i'{'%}n (%?SF)

ahatTEnts axchtpf KRQS NRNA tme(pg&ssmnammyh wagtstrikinglyxrenhanced

RA [

o RASErETheRe Ve Dk SRRESRR T ERISE SLTL oA fvels

Qérectiearty loovwered compafted tol &IER@B@)]T&rtheaxeres]sm chcSlde in

( sed conmpa to di.fferentiated
%?%P(R?? %ﬂﬁ%g%x‘?{n@%éﬁggﬁr@? was neasured in

bat h [ th |, T
IE'){OBOC1e ané yﬁ%%OéN are e&%?essed %oth in differentiated and OA
chondrocytes, but expression in OA chondrocytes is 10-fold (ROBO1) and
even 100-fold (ROBO2) increased compared to differentiated chondrocytes.
No expression of ROBO3 was measured in both cell types. All three SLITs
are expressed in differentiated and OA chondrocytes, finding again higher
levels in OA than in differentiated chondrocytes.

UNCS5B and UNC5C were significantly upregulated in synovial fibroblasts of
OA and RA patients.

Further, it has been found that the significant loss of ROBO3 expression in
RASF in higher passages of synovial fibroblast cells might be an important
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waelzdobesrm3 i at ed chondrocytes.

are expressed in differentiated and OA chondrocytes,
finding again higher levels in QA than in

significantly upregul ated in synovial fibroblasts of
OA and RA patients. Further, it has been found that
the significant | oss of ROBO3 expression in RASF in

hi gher passages of synovi al -#i brobl ast cells m ght be
an inportantstep in | oosing repul sive activity towards

Sibd th lobBRgepliBReE ViR m&!@smy; Thesé fiNGIRgS peesented by
suggest t hat dereg{ﬂ ation of th recept or

stpﬂ doyentors; $1agesh iad qeﬁegubat(%af Be) R&&%r%@?mﬁ tgynovial

HHOBAss\R P@\S% GfOAf‘é‘orféIS’t%Q RNifRSdggreSsivdriass 'ESP [r% fifrBS1asts.
invention is bas ontheflndlngthat repel | ent

flﬂﬁ{r%rr ?é“iltn‘e ﬁ'ﬁ/e ﬂ@ﬂaseﬁ% Tt%eq’ﬁ’\ thafRedeilBfiTaBlofs such
1)

hereo are 1nvo In regu e aggressive
tmquTahm obLidal da$ welj as feagme;mswm@rleof arter iolgdlared $n cegulation

o FgPEsl Bonaigl el il "l sl THrbbiaBCoats apa
aangrehtmmat thebeacells td bs .intdi ¢drtilagepeihich is &l mejdr tppoblem in
t he bn vent i

is. b d t he. .
rdedanstpt Raiseasss suehasrhErBRE E At Wit einiimited to
S‘édggﬁ*cag{élédumlethbsmt/guﬁﬁcﬁoﬁs Ibr?bebi én tthe ﬁﬁ(ﬂtligitth%tn répellent

an IS . surprisin |
Tablors amehs 3e N EREM, b8 SCu el Fadhedsahered ‘phtit e
vmr réfion 6f OASFeASERAGF 6d11s2 DRieStathRCSurpAsihg finding! pdpedient
infiltration of cells including altered m gration

of?C'PFfbrCéBI bes used far the treatmrif ofsa é@ﬁsv af dispgserhigh are

C&Ibject 36 HP iR BHEN and @r’iﬂiﬁétid?ﬂoﬂ’\ﬁéll@hn&@ﬁingtaltered migration of
subsequently cause destruction or altered function of

dibrpblasielikaeallsayichras sinpvial Bproktast aells and/ar parius fpegation
'\Dhl)é\H Wnaf Jd%%qﬁé‘ﬁt ﬁgdéétg%aﬁ &t oS ?@l’\c!?i%ﬁedfrh tlssue

repe ent actors e used as a ne i canent for
m@he&fﬁ aawuand:/rmorra@aulﬁ'e partiéage, dn ivirys 06 meeawgs'ald’ ndmg

dﬂil§88§e¢d ‘ﬁ%F@ht Peg%éﬁeﬁleﬁ;&drg%nhsé %s'%d g?saoﬁgd;éé?n%\t for the

| Seases ar e, degenerative prerera
cpreventage addloe Mmut: lof acarideg eaheemesvenqi aliseasen d¢>m|ltlons

4P TGP "SEls e el e R o eat e
| preferbiblgt edrtilagem dieweer suclveagli d@g&hesazta&e Jjoinktnarstfers disc
a‘? g{a]:g’éfetsﬁﬁttﬂ%fn%rthgééj ?urf’her edGHBE dt a ]n pa |%ul¥3r according to
the invention, the disease is selected from degenerative disc disease,
meniscus tears, anterior crucial ligament (ACL) injury, arthritis,
osteoarthrithis, rheumatoid arthritis, psoriatic arthritis, juvenile chronic
arthritis, rhizomelic pseudoarthritis, rheumatoid polyarthritis, synovitis or
villonodular synovitis.

According to the invention cartilage defects or cartilage diseases can be
prevented or treated.

Another finding of the inventors was the influence of repellent factors on the
migratory behavior of human mesenchymal stem cells which are known for
their ability to differentiate into chondrocytes. Induction of migration was
observed using a Boyden Chamber assay after adding factors such as

UNC5B and UNC5C BRE&F/EP2008/007579
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or villonodul ar synovitis. According to the invention
cartilage defects or cartilagg diseases can be
prevented or treated. Another finding of the inventors

oSSR, e oer St Aok ke Py ifiers p act as 2
\Ahd:riéinﬁét&acbtaﬁw\iimé ima“sehglﬁyTalﬂﬁeﬁ; |f cells soct? Bt fsgnevial rzubmbrande or
LohRG Ealey e, gt Thash. ot BrOLRA ARevaavE, BEAIR o
aSr'N Ei'oN}cél% &bk avwibitethibutsiso celilfop aégmrétlfmt of destructed
re | ent factors can_act che %rac

PR e Rl | BOBRHlEM 2Oy AU o BeEaRATBrove the

"{ﬂéék%e?@b%éegér{éraﬂ\@vmééasbbl s fl nding, not only the
destructi ve behavi or gr at or ceI I s can

i nAi isrther fipdingawas the lpguqeéjr dj iatign ¢f ygpar? mesenchymal
deét%grrgéﬂ gq?\'id!raﬁl@cmn?&rﬁé E&IPicRde sR@Wﬂ{d ®at rdpaéstfactors

t her rove the treatnent of
degléiﬂ"tereét SVEFSd.caea@égce Ahopdragepsisi ard fhetrire: e useful for

Gl Lliohf Rt diRbhOs GHiliyeBReaBSSNChy MRl stem

S t[)vvgr(?%ra c%wont}rogenl c cell lineage show ng that
repel | ent factors such as SLIT3 can induce
chondrogensis and therefore are useful for

r eJrefate| dhe aindenticratemeampessasathte IL&QeOﬁlrSQ@lm factors for

Ther ef the inventio S
reB]?Ianar‘f?u gc foPlar WeHE%uf g?%%ﬁﬁ’g' %’tr aér{ﬁrr]gcr:]g {3 gprilage
Coﬂﬁfé&itirﬂrpa‘rﬁxfulén; eat d@;ﬁneﬁtw& dizehist aipe ajefaaent dansed by
particul ar, enep | ve
byaﬁgr&sﬁ'ggl (Péogliag} 8B|Isa %%ﬁlniﬁr%ﬁggodr}n S ﬁ\?%nm?%f a
ef féb“élleEfa@fﬁD gt robduwates pied mgrtatubraquometat@n araifer attashment
ratio roliferation and/ or attachnment of

cePf%e'%oto&éFtﬁ?Q Preferably, an effective amount of
a repell ent factor admnlsteredto atient is

0. BOMTorAIY GRS VR AGRLNGR! B RPRURRt DL By TR R B yPatient
We'isg%npb apat ﬂngnkb bcst!;ﬁm@rgwldf &’tleﬂlt tfghbg rh@ﬁvtg Mﬁjygmaught of

patient to ng ght pati en ?k
pr @ﬁ@ﬁa@tmpyefﬁraﬂu ®.0h mgjksad)%!y/\p(@'gt}b@& REQPQHO 20 mglkg body
weight of patient, more preferably from 0.01 to 10 mg/kg body weight of

patient, most preferably 0,1 mg/kg to 1 mg/kg body weight of patient.

For the purpose of the present invention, the term “repellent factor” means
an active agent, which at a certain concentration or concentration range is
able to inhibit the migration of cells across a tissue boundary e.g. the
cartilage boundary. As such for example the migration of aggressive
synovial fibroblasts into the cartilage and/or bone can be inhibited or altered.
It also includes inhibition or further progression of pannus formation or
pannus invasion into cartilage. Repellent factors can alter the sprouting of
nerve fibers as axon guiding cues for example by repellent or attractant

activities.
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patient, nost preferably 0,1 ng/kg to 1 ng/kg body
wei ght of patient. For the purpose of the present

WO pwe837eh, the term "repellent factor” neans BEGI/EB2008/607579

agent, which at a certain concentration or
concentration range is able to inhibit the mgration
of cells across a tissue boundary e.g. the cartil age
boundary. As such for exanpl®e the mgration of
aggressive synovial fibroblasts into the cartil age

aREpAlenPRIXeors 2Bripfisk HNakid REMBEr GFHlirhE1EBGles hlsodn®Wn as axon
i ncl udes inhibition or further progre33|on of pannus

fwﬂmqeomieaﬂaﬁnwawhnMPaﬁeuwa Autgroada inREe| nesweus
%&ié}ﬁ ST@méiuH%fNﬁRn@sOf Lr’(é f’%mppﬁmmf AREEPHRENS and

on gul g cues exa | ent or
aits regeptons NodiRQPINSR ABQLS sdBQﬁQs)c@rn@me@,@eas of the

I Aml d
NS G i R PP AR Son oul dance
t I NETRI Ns, | T -
X Bile c®, R AR S SirHeR, BrtEbE i ShRoiagp oy fgminin
REIMNEABOTRIS fmbngﬁtﬁdohwﬁﬂmm 0P, thent/NC5The cBﬁ@in a
B SSpaR LR R ot £ i YA S
d@csmamSNeiFm r&céptmé NreCtBB defdted af cAGrEBtadNEancet (D) ecebtor
contain | am ni n-VI donmpin, EG--1iKk repesazlj

aﬁ’&“'é(’ WB}?quOHS'ﬂ%Qﬁ %C@'\d&%ﬁ%&" abHhs H‘Pcoﬂéﬁ?tﬁd NC5)
r%ﬁm@t %&h%mdr%sqmgsﬂd 5BN5C06D! Riekitls KARCBEer PRSicated
recep famly, whi consi sts of DCC and neogeni n,

oun taﬁélogﬁﬂﬁ‘@i&dlafﬁ‘dt éi@nag( mQOE)ogenRsisy SUhi 3% lurgpbriasshing,
rgglar?c?deéeg’op%hf bA§ tb%?@éﬁ%@i@. 'Nm*Rlﬂa&ﬁQm'gnto DCC
angl ogehesi s, an

dur i ng nor phogenesi s such
bardh @hog@nm wasahgwry ta head i 68l @ﬁﬁaﬁloawmecra% bm fa the

Nﬁﬁ@,@ @Frac Fa?e#ﬁ?um neogeni n was shown to | ead

to cell ereas binding to the UNC receptor

R tbeakE oA SRorel FriolEePBl of ek dsdliel hiEdies.

SMiafrimalighl S2Tan8LAE aid SLITSlovhslogsearedage satetetdgototeins

A R ot KT, B ok i in o
GLiRi®) Bahaity ahd C-tdrimhal cystidd kibINSLIT1 eRNA $s eslpriessed in
brain, anaplastic oligodendroglioma, and Jurkat T cells. SLIT2 and SLIT3.

=P
jes,

mRNAs are co-expressed in embryonic stem (ES) cells with embryoid body
formation (Katoh and Katoh, 2005; Vargesson, et al., 2001). Slit3, but not
Slit2, is localized within the mitochondria which implies that Slit3 has
potentially unique functions not shared by other Slit proteins (Little, et al.,
2001). Slits act by binding to Roundabout receptors. There are four human
Robo transmembrane receptors (Robo1, Robo2, Robo3 and Robo4) that
share fibronectin type 1ll and immunoglobuline-like domains.(lg), but vary in
their cytoplasmatic domains (itoh, et al., 1998; Howitt, et al., 2004;
Hohenester, et al., 2006). Slit proteins are primarily known to be involved in
regulating cell-cell interactions and cell-matrix interactions of migrating cells
during embryonic development and by mediating axon guidance through
_ attraction or repulsion of growth cones. Over the last decade, the Robo-/ Slit
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brai n, anaplastic oligodendroglioma, and Jurkat T
cells. SLIT2 and SLIT3 nRNAs are co-expressed in

weriwpssTiz stem (ES) cells with enbryoid body PGFr/ERI00&N7TSTI

(Kat oh and Kat oh, 2005; Vargesson, et al., 2001).
Slit3, but not SIit2, is localized wthin the

m tochondria which inplies that Slit3 has potentially
uni que functions not shared10By other Slit proteins
(Little, et al., 2001). Slits act by binding to

st als 6 6EEH AeScribBdctormadiatel GaIr adnedish AePmduce tumor
transmenbrane receptors (Robol , Robo2, Robo3 and

Rewagemm Sitarase ralsn drelicated iy giher devgiopmental processes
?anQEHe' Peclitde® cap Wﬁbfb‘imﬁ' |E)dro§65hll‘éaféﬁcb8yté hl%iﬂ'icklng

cytoE asmat| c _domains (It 1998: How tt,

aénd @O@)@deGh@hQﬁﬁﬁﬁibm@@ndlEIChm’S)zooé) it prot e| ns

are primarily known to be involved in regulating
csetnaphbmnsi ateesarfadeoos logally setretathnerve riepekgrddactorsswith a

| d
PSR o S R RIS RGO, A0 s
rsﬁlmb?rap{ur?f ag?mwhko;ﬂmnlesma?sen Sehmd phatihs tredudteSEMAEA, B,
(0] system nas al SO e escri

S B e A (el S etS bt s dica P fasine
aklﬁlﬁsdz ”Técbﬁ@r@dlmmw!‘ehle:in dﬁveérimylt eoft ajea/aro@amh I S priteBses
asS MuUScCl e recur sor ce ratl o Qso |l a,
slising e o, srsiStm dOkBABEN Al cargRoRTSe BRI A

ang’arﬁsqleamﬂn,mm%m R nnemrrel ] élﬁ(ﬂ10$ékﬂ hmwés which bind
| ocal l/?( secreted nerve_repel en1 factors wit

sieEPhAdeseniars, whereas FRIHE preteirs (ERiKinB 0/13& bmds%q Fep B

SH:IJ pi repﬁﬁﬁsorcénsyeb Ae r\%‘r‘é@ﬁur’ndti@)nla@r}@c@;ﬁéi‘so%idm are
ass Semaphori ns include SEVA B, C .

EbﬁundwaEQHSﬁﬁéganciFeceptors Eph represent Ilgands and
tyrosine kinase receptors inplicated in a variety of
dkvebupnembadirrmrméeswellanﬂ tatitorgot the peeseptidnvandipans an

T T

bDleﬂatéd) uEp]m&brr Saegero(esg mer) @asUI‘ﬂIpr(elm UBN@5SADI neseptor. As
t i

GO bR Bb A s R0 85 B R B S8 o

bRCEmIABG)U'lT gedupor, |m_;<soasreummoebemrt wititre prefpedbiyeind the

e L T

3}he inhibition of a signal that is transduced by the receptor which is not

occupied by the ligand.

In some preferred embodiments, the agonist, antagonist and/or repellent
factor of the present invention is selected from the group of NETRINS (such
as NETRIN1, NETRIN2, NETRIN4, NETRING1), SLITs (such as SLIT1,
SLIT2, SLIT3), EPHRINs (such as EPHRIN A2, A4, A5) and SEMAPHRINs
(such as SEMAPHORIN 3A, 3B, 3C and 3F), fragments thereof and amino
acid sequences thereof.

The term “treating or treatment” as used herein, means an alleviation of a
disorder or disease or an alleviation of symptoms associated with a disorder
or disease, halt of further progression or worsening of the symptoms.
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w@riams3Tist activates or

Del eted in Colon Cancer (e.g. DCC) or UNC (e.g
UNC5A-D) receptor. As used herein, the agonist or
i nhibits the activityPGI/ER2008/007579
ROUNDABQUT r eceptor, DCC or UNC receptor, which
preferably is the signal transduced by the interaction
bet ween the receptor and the ligand or the inhibition
of a signal that is transdudéd by the receptor which

is not occupied by the ligand. In sone preferred

eThE Ebrive reventith” ISQISE pre¥BhiEP B BrophyRI® of Bieediséide or
factor of the present invention is selected fromthe
odlisonsdesf NETRINS (such as NETRINL, NETRIN2, NETRI N4,
NETRI NGLl), SLITs (such as SLIT1, SLIT2, SLIT3),
E'FIHRItNSn( “cartitages defaetll refers, tonany Asyrtilage almasmaiiyNincluding

%ggoéllt@reﬁ@ %? c:;%l'ﬁl @d c%ﬁle fé% nF)Ftt?auma or
an am’no acli d sequences thereo heterm
"dematg/ecprocem'snent " as used herein, nmeans an
alleviation of a disorder or disease or an alleviation

ofhé Yerpi tiBgenarnive afischses't eansldiseades oo deféckeaitie impaired
haIt of further ﬁé %lsesa on or worsepin

(B0 SHRLBLF ot Ie Goatione deganeraian Op diesligios, vith or

p\fvﬁlﬁ’&)t' iA¥oISerdént BE bBhy SBE6IURSS. d*réﬂ';fréﬁly déféndrative diseases
"cartilage defect" refers tq_any Iage abnormal ity

| A€ drOangratiyerGariigge @F%@ﬁ%%sThe&Pt'@‘ﬂH@? WB?’OEEPPNU@EPW

C@i@éﬁﬂzr € HVIDQ)’ LEaidBBIaP! |BRGRN @fs@hﬂé@ PArEHriig S eéstea'é‘rﬁwntls
term "de enerati ve di seases" means di seases or defects

wihenmatgi |artéult@anpsom%tgyeaghmtlmw"gmorag ariritis| shjgomelic
d bAhlf) FhelRaitdid ¢ ofarthilis) de@rrfae We disc disease,

vol venent 'of bony structures. Pre?
de@eﬂdrcmdrade defeetss e superéciabgehendral vdefse&ts,u | esgeochondritis

d8|§§@%$\§ (ﬁ'@fckhgg ugﬁo cﬁgpotﬁ Q&le Péh‘u%f tHl&n@Es chondral

di sor cet ab rurﬁ di sorders
adefecist | snenissusoatears; i tarmenqrhmnutaalol gamentr |mjusy, synovial

BB S| ST PO oo

degrmvitisat i ve di sc di sease, osteochondral defects,
superficial chondral defects, osteochondritis

dTRE a6@RsS caftildde Hbfe@k@ﬂasde"déﬂ@fﬁtﬁb dlsésRissas used herein, in

partial -thi ckness chondral
particular, do not include osteoporosis.

The term “degenerative disc disease (DDD)” is a chronic process
characterized in part by progressive loss of proteoglycan and water content
in the nucleus pulposus of one or more discs that can become manifest in
multiple disorders such as idiopathic low back pain, disc herniation, internal
disc disruption or fissured discs, radiculopathy, spinal stenosis, herniated
nucleus pulposus-induced sciatica, - sciatica, idiopathic scoliosis and/or
myelopathy. The disc degeneration grade can be ranked by analysis of
preoperative MRI.

The term “articular cartilage” covers the surface of the portion of bones in
joints and functions as a cushion between two bones to allow movement in

joints. Normal healthy cartilage is described as hyaline cartilage. Articular



defects, neniscus tears, anterior crucial |iganent
i njury, synovial osteochondromatosis, ankyl osing
W@ p@nmyi7it i s, synovitis, villonodul at synovitiBCT/ER®08/007579
ternms cartil age defect and degenerative di seases as
used herein, in particular, do not include
osteoporosis. The term "degenerative di sc di sease
(DDD)" is a chronic process-i@haracterized in part by
progressive | oss of proteoglycan and water content in

t B&rtikide! @h%lsi&ibpéb%‘éfall%d eBls @hoh@ioRyidsFembedddd ieha matrix
becone mani f est mul tiple disorders such as

i af d@*ﬁ@%”é'qrowaﬁﬁi@k r;!ﬁi'! i ROLROghEARs a PrefPMInARtY Rggrecan,
db@lfag@hﬁ?b‘@ﬁl'ﬂﬂ?ﬂ@oﬂéﬁﬁﬁfe‘r’ﬁ% Qh@@v‘éterr ?ﬁ'é erHtPRR! ;B“rbduced and

enosi s, herniated nucl eus pul posus-i nduced
smamtamad by the icbandrogytep armhesddedowitiini Castilage tissue is not

5 %‘ﬂeRPq%&"xnd Scuffiied U0 %Wé% ﬁ@%rﬁ%ﬂgﬂ?itfsépéed

by anal'ysrs 5 preopera term

" t,h f

- Nopesrieder, At Scppéain”oésc‘?‘o° R eREEhlgs pddtRges

t ﬁbﬁiclaﬂﬂégl;é)‘ﬁﬁmﬂtng térartiiutar Thbwilldgeaé glhyhe: anenlfcageand

[ escri be a \ t

Becartiags oie intiverabr Biscb abd Blasti Gadiad® “anbedasd

into a matrix of intracellular nmaterial

priBeetegMy cameviahraedsm HARPYIYMadyr e?yé‘ﬁv'a&dj W&é%ﬁtst \ASe used
10 ! hefd P“rlai%rs ofoh ey éHIIOtpWyQQIo'Q;%IIWab%oin@G Wﬁh“tﬁe'§ynowal

pro uced and nalntalne chondrocytes e ed
wimetvaner mm%ﬁjé in rds%a@qual FOECE: rmhEel agt@w%tﬂom the joint’s

;’?gﬁd&)@ﬂk@ﬁﬂr&% nd0ial 'ﬂﬁﬂeﬂ éPsYo Fd1ErsUB AR Lk MBing covering

sue art ar cart age does not cover
athe nm—aantnlaymusfaw‘@@eanﬁtherﬂmnguelsjomt%rﬂmnnpvwgbconmst of

I
(Hbc Hb\r/\gl d'ﬂtna)roca %eféﬁgﬁgﬁﬁéﬂ sﬁb rbdrva ), which

mENt St us an I I'age ert
15 dinssgeswih thepintcapsulei | age. The ter m synow al
cells", "synoviunt or "synovial fibroblasts" as used

henhei termrpamius tissue” arddnsph ysoliferagon zdflsynawalocélm arti/or an
with_the iiénow al. menbr,ane.or, present ' Lhe S vi al

SBERNON &1 BEie SHEMPR Gy OrPRd o1 EFIS A fratedal gig gaffiage (e.g.

MapdduRecAHilage ) 0t fvabioni 6k dédtruetion df edriculart Oamcageumm or
lining covering the non-c¢

syAbeHbINvPleRERt offfie WS{\@{@& o nosé'ls%fncll? ed is an |nvaS|on

20 of cells into the subchondral bone marrow.

In a preferred embodiment the problem underlying the present invention is
solved by the use of a repellent factor for manufacturing of a pharmaceutical
composition for the prevention and/or treatment of a degenerative disease
which preferably is not osteoporosis, wherein the repellent factor is selected
25 from the group consisting of polypeptides having a sequence which a) has at
least 85% homology, preferably 90%, 95% homology, more preferably
identity to the amino acid sequence of SLIT3 (SEQ ID NO: 1) or NETRIN1
(SEQ ID NO: 10), b) is an active fragment of SLIT3 or NETRIN1 or c) has at
least 85%, 90%, 95% homology to the amino acid sequence of the active
30 fragment of b).
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wQab@owai7ms " pannus ti ssue”

the synovial lining cell and the synovial subling
(subsynovium, which nerges with the joint capsule.

synovi al cells and/or an erosion of tissue such as a
deposit of cells or material onto cartil age (e.qg.
articular cartilage), an invasion or destruction of
articular cartilage with or-18thout involvenent of the
subchondral region. Also included is an invasion of

Oﬁhé rinMaBtive PagHBSth prete Al MBENSTBR IHeHvityl 6F the PERHEplidsIto

I ment the problemunderlying the present
|bmdnll0| e sameoracedtasyor MiNdiRG RAFNgr r%spéhq avature, fyllength

lyPBHIAEE U the gﬁﬁr@ Seieg %gm%ﬁbh@@' BiRAIFROR tdx@ipi® 'may

t e prevent on a or treat egeneratlve
chctivatee onfinhibit phe frecesiiory and dewinstieaeopancade s SLilke fragment

%&M R&h lfaorﬂte){a%l@rbé ﬁ E‘?Jn tdeﬁly ftflﬁ’cmw%l?g it R 0 recxiptor

nsi t|ng of V|n a seguence
hasingiimetieadst kr&Wam ﬁ'lmbﬂg?jdph @sed Braabrq/ being amy, an in vitro

ho 0 nor e b i s I
B RlcRELassY o Bt BeBTh Mafifll ! 2Rz R BRigfy bhaing
NﬁésaSIO%)r Wmhﬁo%c@ggtwgg&gagmsmf difie S[tzhg'rﬁemr dsETRISY be
or c) . east 0 9 5% t ]
458 gt uiig 45 St5Y aderEbed WY ERTilEs 203 A, b G of
’@hlét mva-t.tf%nag Fr;e Bgydgrﬁ :Eﬂﬁn&ﬂﬁr)/mlmm assay¢ prolitératiod aséey or
ol ypeptide to bin o .the sa recept or
Fa PhGHo LiEcing! Bspa 8501 A IRSDeH (B ERIBRISSI AR gt he
mat ure SLI T3 pol ypeptide. Binding for exanple may
ateideteanipe thehp@icent Memaleayn OhtWanamiuewASEr gﬁqﬁences the

C%&%ﬁ% ghlbgﬁ%l R U IPtin®f tchg%%s&@Buf&%e@%@@D'g%p@%an be

nd Ing to Its O receptor ‘usin
rrmtlbddsedmlaJV\thEnS@w@et of poe a@tqnspamtel%uaﬁtﬁ %@r optimal

R 96 Ry BEE e eSS cues
| oconespondirigpariapi anid pAsmon$ age tifent tm!nniarag Ncapogitian in
oI BURs pebotd B0 SfiSFEct e oo e
BoyrdespoBdmgb ositiogr it iteen alserapequerale;, ftbeat hhenrrmryesoﬁre

ap_in vivo nctional assay such as described in
EEQWB‘OQQU%aLﬁ@??QS' Mdet ermi ne the percent honol ogy of

t The aperoentabomogyUsstaeen thbetwo sequences is a function of the
number of identical positions shared by the sequences (i.e., % homology =
numbers of identical positions/total numbers of positions x 100).

In addition to the above-described methods, a determination of the percent
homology between two sequences can be accomplished using a
mathematical algorithm. A preferred, non-limiting example of a mathematical
algorithm utilized for the comparison of two sequences is the algorithm of
Karlin and Altschul (1990 Proc. Natl. Acad. Sci. USA 90:5873-5877). Such
an algorithm is incorporated into the NBLAST and XBLAST programs of
Altschul, et al. (1990 J. Mol. Biol. 215:403-410). |

BLAST protein searches can be performed with the XBLAST program,
score=50, wordlength=3 to obtain amino acid sequences homologous to
CCSRPs of the present invention. To obtain gapped alignments for

nmeans a proliferati onCDEP2008/007579
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sequences are aligned for optimal conparison purposes
(e.g., gaps can be introduced in the sequence of one

wW@e@bes3T1Hr nucleic acid for optimal alignnentP@i/EP200$1€07579

ot her protein or nucleic acid). The am no acid

resi dues at corresponding am no acid positions are

then conpared. Wen a position in one sequence is
occupi ed by the sane am no -ddtd resi due as the
corresponding position in the other sequence, then the
n‘c’thﬁ}ﬁaﬁsﬁﬁ puPoBesSDIGpped BLASMatarpdss tutifired Tjse dB@tErthdt in

HOBB ot S NelE DG (o< e RapEa ). When liizing

SBQNS'FCSﬁd(GaBped BRIP! pigrams) U e defilt | éhhbtéaé of the
posi tions/total nunbers of 03|t| ons x 100).

In
AKESPEFtE PEOIaES {Be XBLASTi Badl NS b can be used. Another
dele®drPad AbM- ﬂnmgL bk@ma%r ﬁﬁnﬁﬁ&%%&{ A@g&ﬁ%ﬁﬁﬁum%d for the

sequences can acconp ed usi ra% mat henmat i cal
ateoparisem ofaspauensesds, thﬁoalgprlthm dMysrangide Millera(CABIOS

I h
S8 Sbt 3 MG W bbich A8 1o sl RLIEA RSty Bfsion
(299 thatris pariNaft the BESI se@eenceUsligndient SpEwEE packagec MVhen
) Cthe L i
SR e LI BOAFRR Rt Eorbparthd "Mool Rhduences. a
BPAM120 MeiditIeditiop. tatile AS Gaprlohgthrpeswaity ofidg ardra gap penalty
for th,th BLAST
VB 4T B yee GopRen A Hid PesdBOkR SomRiss e
thCGRE%D?)f Oghet hﬁemr&smntlmeﬁbi @btailt ogag;beﬁLTShi?ap‘mtb for
al i nts forco i SO ses ! ca
ooThgEpna putResery piapos ALASThERN die aiied o, degathecs in
AAItQﬁ\éJR?LAaSIZF(’I%ﬁ%&ﬁQE% .ﬁc:&% eF?esUlt 125 3389-@4?2)°~3Nh@ﬁ? utilizing
e defau rameters o
TBERSY, Fod srbped BLRST ProokEraG e HERAL e Ml ng the
%&ﬁecﬁ%obhﬂrarﬁfs qQeq.r XBLAST hhdi NBIDA’JSFY@Q@'& oed Another
mat hemati cal. al gorithmutilized f conparj son

sBWFﬁFb§°Fé'”WﬂQ grapplet ofna dﬂatNﬁfé‘?HcaArﬁig(RﬂtthPt"tzeﬂépbﬁ‘e
18&% ariseinC b @B?@ér%rs' Ts.hfﬁe' 8lg bﬂfh% Ry &d érm Mné}gg@mos

program (version 2.0) t hat is part of

sé%&)n Suchlangalgerithng is tnnarrpr@tsd KaigetheviielN pregramniyersion
;E%)%t%l BUrOEf f1 GG SRR FigHMEN s¥fWere PALEIYES When

utilizing the ALIGN program for comparing amino acid sequences, a
PAM120 weight residue table, a gap length penaity of 12 and a gap penalty
of 4 can be used.

Fragments preferably have a length of less than 1523 or 1522 amino acids,
preferably of less than 1491, 900, 500, 400, 300, 200 amino acids,
preferably at least 20, 50, 100 amino acids and up to 100, 200, 300, 400,

~ 500 amino acids. In a preferred embodiment the repellent factor according to

the invention comprises the amino acid sequence selected from SEQ ID NO:
2,3,4,5 6,7, 8 and 9 and preferably a polypeptide, the amino acid
sequence of which is shorter than the mature SLIT3 protein. Preferably, the
amino acid sequence is shorter than 1523 or 1522, preferably shorter than
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PAML20 wei ght residue table, a gap |length penalty of
12 and a gap penalty of 4 can be used to obtain am no

wa@eid/osrgtiences honol ogous to the CCSRPs of t hRCPERNE$1007579

i nvention. To obtain gapped alignnents for conparison
pur poses, Gapped BLAST can be utilized as described in
Al tschul et al. (1997 Nucleic Acids Res.

25:3389-3402). When utilizi+§-BLAST and Gapped BLAST
prograns, the default paraneters of the respective

P198H 8fShdrierdhan 886 Amina 86 dYR- RGN, Cp?@fek&blylﬁéﬂveen 200 and

Anot her preferred non-limting exa

nBeGarnRa Gids i Igaeﬁhthmr?.nrﬁffap Y Bg&%@ ?@&%’r {6Q beyeen
SQ&’G’ %?\9952(?1%&%%' 'ahB”B@!f MRS SachiydirMdrdgen. (nCéBllu%er

an algorithmis |ncorporated into th

Aane@nrqg} Wmﬁ'wa? dhenrepefipnt Haetor sageardingf ta e Gumentlon
|
ts ﬁ@@{ﬁ‘e&@&%ﬁ'ﬁ@%@ﬁé E%rseec{ﬁ@ﬁgé‘ngSEW‘@ﬁl@f 6l 7288 9 and

ram conpar am no acl d seduénces,
athie/aviiino ankel sgvtuenes isdshortea than tha roatpre ShigBrprpteiml ty of
12 and a gap penalty of 4 can be used. Fragnents

pThé earatyinyatoevSLIA 3| ppoigirt! refers HsmetﬁmmrﬂSQHScpTofHﬁimthout a

ami no aci ds, prefera Iesthanl 900
10808 Bep ik s8R dubianlyy She s SLITR Aoptein) Sty at
1p6sifidn BY or Ut SEQ IDNG:01 a;BQtarta&&)poaﬂGn 1446}® of588Q ID NO:
amno acids. In a preferred enbodi nent the repellent

féctor accor di ng to the invention conprises the am no
aci d sequence selected fromSEQ ID NO 2, 3, 4,
7in somed enbasimpntst dhebiepelieto %ﬁé@p@ﬂ@r's?%éhﬁnﬁﬁ'@ﬂo ‘acid

g%c%e?ﬁg Yoo BEd IP éh?rté 8'or hB8 At fe%%t BB U4hSmology to

protern. Preferabé am no aci d sequence 1S
sther agyna heid sgrEnce of 53EQ @(N%ﬂabl 9, wherejrertm [edmima gacid

oAb SRRl BoRt Bndfk Hatlr SSRG pfotehl ©f o7 201 Y

am no aci ds nor e

p efer ly betwe 20, an 40 0
k\ R oA A . B %&éf pfaRE 1o the

f mvtehmm cdsmbﬁﬁerseat leastate raemiho tabil seqmehbenf SEQ:t[?DNO 1 from

acco 0 ven t

hahion o docat dmstionr A 80,863 et o8' oS nosilfon 278 to

apb3, Op@yirtid?hzm USBER, pSsitidtP 2{@ % WIZAnptbéiﬁorWBV?l te 564) ﬁasmon
rotein e rm t t t

Egpﬁi,tp 437 T@Psbtl'Qﬂ 335 %5#1 g[lpogmon eI4%7 r\ll%ree E)?efe%bﬁy, ?he
repellent factor according to the invention comprises at least the amino acid
sequence of SEQ ID NO:1 from position 308 to 413, position 308 to 317,
position 331 to 340, position 344 to 352, position 357 to 366, position 380 to
389, position 394 to 402 or position 404 to 413 or a combination thereof.

Further preferred are the repellent factors, in which one or more Cys are
substituted by another amino acid, in particular, by Ala. Preferred are
repellent factors comprising a sequence selected from SEQ ID NO:1to 9, in
particular, from SEQ ID NO:2 to 9, in which one or more Cys are substituted
by another amino acid, in particular, by Ala. A preferred Example of such
repellent factor is SEQ ID NO:21 which is derived from SEQ ID NO:9 by
substituting Cys in position 85 with Ala.
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si gnal peptide sequence. Preferably, the mature SLIT3
protein starts at position 33 or 34 of SEQID NO 1 or

wWQo@PN337a8 position 1 or 2 of SEQ ID NO 2. | nPGDRER2008/007579

enbodi nents, the repellent factor conprises the am no
aci d sequence selected fromSEQID NO 1 to 9 or has
at | east 85% honol ogy to the am no aci d sequence of
SEQID NO 1 to 9, wherein tf16-am no aci d sequence
preferably is shorter than the nmature SLI T3 protein.

| h anpeéfepedimbaiment, & eshaent factdrds rr@aedlymlaft@d:boreast
acc rd| gg@é the invention conprises at | east

i Eﬁpeék%’méﬂ‘r\@ RomelgaRYR, “Flrl?rf'céhretpsat
Qagmap,psnl on 47 to 863, position 66 to 857, position
279 to 863, position 279 to 857, position 279 to 724,

298 805 BB BRIy of B e INHER eers
t teea roepeerived edcing-tch aotue diciigsequente presenttin GhIT proteins.
NI TR Ao [oRA (CEHD) QIR 5t SLTTE BORINER 48l SRS [ RR-
pépflanked t33amino- 246, capuedytteoninddcortsenslregmrsi (LRRINBSah
6 t t 9, 394 t
* DRRECR), BER o 3., 185, ity st B arbhf ielishesrer! B af1 2906).
pTké esecend aemmmeuchemhgmnendcmmayses the aﬂmohe(ujm_eseqrmnce
S are St (0] I M NO Cl l.

TRE el hobitop 2R and 76t SEQOEE] D%nRBuPts Bikcllie tifhyrepeat
CaomaiIns iréfgr oS aA ugm %%idi‘cé‘eqderﬁée) naifEQ@onBeiNed Lairind acid
oS b Bk st 3 mnbehde e, o HeToghss aon
paf btheH BRIT fMWM’\émbéfSOéLﬁ:fheéé‘ sdiTExand ISt I asd@ePa homology
SEgﬁ:llent factor is QI D NO 21 which is derived from

0%, REVo 99>/o,s%o/sﬁ¢ mﬁ AmpocgEdiseapgensa bewess rasition 248

ALRd hB7 3f BEEf ey 1 ed enbodi ment, the repellent factor is
non- gl ycosyl ated at |east in the second | eucine-rich

h
e rARE R OTBLARRE b AReR BB PeRking 1o e
opreiskpt ipvestamt isinonegiydasylated, emaretmemrmmﬂm rapetllent factor is

pﬁﬁﬁéorﬁ%ﬁ%@@e%&w%é Ao peat (LR domai i of

S
nHa:13 fu r<]asr|;§rtefe(¥|f'ed embolc'ilment( lfhe degenerative disease preferably

degenerative cartilage disease is selected from the group consisting of
degenerative disc disease, meniscus tears, anterior crucial ligament (ACL)
injury, arthritis, osteoarthritis, rheumatoid arthritis, psoriatic arthritis, juvenile
chronic arthritis, rhizomelic pseudoarthritis, rheumatoid polyarthritis,

villonodular synovitis or synovitis.

In another preferred embodiment, the articular cartilage is hyaline articular

cartilage.

In a preferred embodiment, the non-articular cartilage is selected from the
group of meniscus and intervertebral disc.

In some embodiment, the pharmaceutical composition of the present

invention and/or the pharmaceutical composition comprising the isolated
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4) flanked by am no- and carboxy-term nal conserved
regions (LRR-NR and LRR-CR) (Itoh, et al., 1998;

weiew083718t al ., 2004; Hohenester, et al., 200BJT/EF1968/007579

second | eucine rich domai n enconpasses the am no acid
sequence between position 248 and 467 of SEQ ID 1.
Honol ogous | euci ne-rich repeat donmain refer to an

am no acid sequence with con3erved am no acid
exchanges of the second | eucine-rich repeat domain,

Pélypeptile08P dhy IdfdtheNe@bodibieats BE Itie f.mdtwnmsnafanﬁ;ectame
suc as SLIT1 and SL| T2, and/ or 3%@ 51% 809% 85%
AedlYpBee

olguuigon + which cPrefRrably aisi Miected, Gt f,non-
24iBtanidahp ér eleHdrk E&r&ferétﬂy adhiiiklepdd ﬁftl%f-éﬂlf:ﬁlgrly, into the

enbodi nent, the repellent factor according to

pRyEvia andierdnta tha sygoviakilyd.ycosyl ated, nore preferabl y
the repellent factor is a reconbinant E.coli derived
pinoa duriher prederfed ehbodpmerite thee gharmaggutiealt coroprsition of the

PREAR, Piehlr cHERY e, Rl ERe o, ol RO the

dlsglateﬂ qidypepﬂdscnfdas;ea:femerrembedmerﬂsea:xfsthea’rntveniim is an

colisle 1t FRERon CAmlsaY inFet il Bg; by cintravenous

- aadrhinigtiagion] uvenil e chronic arthritis, rhizonelic

pseudoarthritis, rheumatoid polyart hriti S,

Vinl écﬁﬁié@lﬁbaémﬁdd?ﬁl\éh{ Ithie PhabyBatitichs cohPogifieh e bdministered
preferred enbodi nent, the articular cartilage is

hlyaalhhéo dhei¥grain paed jafagRatment. aThisemay r gy achieved by for
from tlﬁqaéal .hﬂ%.dﬂpauﬁr'id isGiery, topldal 'aesﬁcdt@nssy%j%@on by

roup meni scus and I ntervertebral “di'sc
soeene ﬁﬁ@@iamr orthyempm ofeyeimnlant) saidimplant b@wgd:orwfeor
pﬁ&.f.gg}odsnventl on and/ or the pharnmaceuti cal
conmposition conpri si ng t he i sol at edpol ypepti de of any

h
e oS Yo} A s iy Gt iR Bkt ook BafiF cBRed by
ti(;ne_ cbréfent gmvemtjmeysir?mrdaddeymalc mtmrr:uhmular prisfraperitbyeal,
stered.intra-artic € synovi
SSBHLS. iBSaf bt ot Rl T Sobide TEPSS lippted. yin
eddpshdyeniondg bthepd)asmigetdute af ademimisatioroandfont Age, weight
and condition of the patient being treated.

A suitable amount of polypeptide administered to a patient is preferably from
0.001 mg/kg body weight of patient to 100 mg/kg body weight of patient,
preferably 0,01 mg/kg body weight of patient to 20 mg/kg body weight of
patient, more preferably from 0.01 to 10 mg/kg body weight of patient, most
preferably 0,1 mg/kg to 1 mg/kg body weight of patient.

The pharmaceutical composition comprising the repellent factor of the
present invention and/or the pharmaceutical composition comprising the
isolated polypeptide of any of the embodiments below and above may be in
a variety of formulations e.g. pharmaceutical acceptable carriers. Examples
of suitable pharmaceutical carriers are described in “Remington's
Pharmaceutical Sciences, 18th Ed., 1990, ISBN #: 0912734027, Mack Pub
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present invention and/or the pharmaceuti cal
conposition conprising the isolated pol ypeptide of any

wo@toowiss7esrbodi nents of the invention is an i njRCI/EP1068/007579

fornul ati on admi ni stered systemcally e.g. by

i ntravenous adm nistration. In a specific enbodi nent,

t he pharnmaceutical conposition is admnistered |ocally
to the area in need of treatiBent. This may be achieved
by for exanple local infusion during surgery, topical

appl.i i Fthuldtivn! mb90den0@r tHeY repefigst fictar rapidiebeimay be a

by nheans of an inplant, said inplant heing porous or
n@ﬂﬁtﬁaﬁéusfe'easﬁerfo'ﬁﬂwwf&U%WWEQﬁ'%QWSon"@V contain  a

pﬁ@?épmeén %'ﬁe&ﬁk@ga?hddrﬁnéf W%Séhe*ﬁl/ fhBRr bE®RE with a

I nve re intra i nt ranuscul ar,
i siitabirs AMOUNEef carderhen as repovide; the ferafoaiprener @dgyinistration

ﬁjttt‘?eS pa-{gﬁtt g@'?é?%rnﬁlﬂg% % BHlﬁegm‘f"' the ﬂSH@@f amratlon

stration and
V\Begandlasobfdbe apuieoof admmmrapam thetrepellery fa¢teatsef@rmlolated

oitho oS ER, Wi osdip 1A, b7 B aRPha fsfipohaefum iy e

ppérsent skited OA rfgé#fgadmdgzalwa'rtghh af ppfetredt embodiment, the

Pieelie Aol atup Jafupeb i detrtalte, fin BBl brdeffks as o
Oplgérgamemﬁbambk@obmdm fmnghﬂen}zfusrmﬁmmmvatlmmo ?uman beings.
DN, e reical cOaIPosbRne ey I EBRS Pominjstration

rmﬁjdeeatsoﬁmﬁzatuoﬁfagdm I CSRile iSHIENE | Ruedns!/buffet Mdth or
phar rraceutl cal conposition conprisin etbage i sol at ed

pwvtwép?t logal Bresihgticosuchirs lgRasaince Wothednaredissys are

MBypdied @ltﬁerv§éb§¢alél¥’forf Alixed 3b6deRSr e Qinit dosage forms for
phar maceut i cal acce le carri ers Exanpl es o

s@*ﬂ"ﬁlﬁ?eaﬁh%lrcﬂftﬁﬁjeLMQPf‘leeéaPﬁ?W@?rs Oér"éatéégé?l pripeniate in a

@gﬂé}%ﬂ’% s8alBl Q:roﬁ?a?ﬁéitélﬁﬁlassé‘ﬂ Sﬁﬁﬁme 8r8§é&h5fj 1n ca$dQhere
912734027, Mack Pub formul ati on nmay

dtiﬂa pRarmakeuticah 6OMPesitioads & beaﬁn@mlytased @iyinfyisios, it can be
SH&@%@B% HEAPRARGd &}rl%%h ineHSRIEARASH Bhefts MY

contain erape Ive anount o

el | en t c er, f
P8 BB A o T G B ! s
agolutiost selid, Cyeml solid, liquid, pasty, putty dosage forms, dispersions,
suspensions, gels, liposomes, a matrix, a shape stable material, in situ
setting materials, a tissue adhesive biomaterial, injectable and minimal

invasive as well as implantable application form.

In some other embodiment, the pharmaceutical composition of the present
invention is selected from the group consisting of an aqueous liquid, a solid,
semi-solid, paste, putty, liposomes, a shape stable ‘material, a matrix, an in
situ setting material, a tissue adhesive biomaterial.

In a preferred embodiment, the pharmaceutical composition comprises the
repellent factor and/or the isolated polypeptide of the repellent factor
encapsulated in liposomes. The liposomal formulations have the advantage

over solutions in that the protein is protected against degradation within the
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to the patient. The formul ation should suit the node
of adm nistration. Regardless of the route of

W@t ati on, the repellent factor is formuPEr/Er2008/007579

into acceptable unit dosage forns by conventi onal

met hods known to the person skilled in pharmaceuti cal
art. In a preferred enbodi nent, the repellent factor
is forrmulated in accordance1@th routi ne procedures as
a pharmaceuti cal conposition for intravenous

agididica fedivirohmbat [ EBditieR1t8 %S lorgeri dablion of ke therapeutic
phar maceuti cal conpositions far intravenous

adeen iasd slawelirlearancriat thesie oh appicatiosn agent e.g.
sterile isotonic agquequs buffer with

| bipasormae ganeraly soRrise an @%@&Pﬁe‘lpl&e‘i'fe%tﬂgﬁv'%@ core
fc%ﬁi/ e Bbritafir Séip&mﬁ&rﬁi t.hebnsgaaéaﬁselme&nnm ¥e%Lertain

t In un 0sa ornms 1o0r exanR1e as a dried

| embadiments tb@mpwr\gwgt@emww koL AdiRid jcemponent or

S| 6k 3 vﬁ“re??f”%@“g e A TR e

' Pp%ﬁ’nﬁ% ﬂ?zms' on tﬁﬁ b}frdvf&fe‘(‘lsé&fbrdlhb tBafr‘nebﬁregéﬁtpﬁﬁ/%ﬁﬁon

an 1 n e contalnlng a~sol ubi zat1 on
agentpreferably pprevigied e as edtiedii linpsomah ecanepasitionsi diat can be

' &%Hgtﬁﬁte@%fpﬁgﬁlf% I%Bs {ne§aédc??s§1gﬁr‘lﬁa{h‘éﬂ}egéﬁédtqactor and/or

sem -sol |
dtrepmolgpeplise, preferablyi tbaénpogm‘nd prleppmlome daeﬁmemnstlttﬁed

h t t i .
¢ Ve8iieS LGRS TRNED ofbqn. PogtistitBEL in. B ARl Sediutich form
| pkmsmv?@as%telg Iqmsonm{salﬁhagipesappl casrapd:sm)rf useu! herein is
me ot her ,enbodi e r mceu
o for DI BBk FE ATty WP QRFERbgii8hof RERS Rt to
Cﬂﬁ?i ﬁﬂltﬁ?{l@laﬁﬂpmu@rmm@gbn& ca[rfpg:sllng th?mblogidd cGhctive
ast e 0SOones, .shape a
P Borpandn, AyacleBBORgYs iskpiiu: GopRITS suph et cabadiope o
bogigBi&T b avoidecbyiisihg dfied lipodsraésrent , t he
phar maceuti cal conposition corrp\ﬁélses the repel | e

f §§tt@ble drwisder psrIn the farragation 60 R PEssen @dlwdually orin

r %&h.le%nhcm@t ﬁéutﬁd? C&pﬁé&lﬁ\m&i dhardédoﬁﬁlﬁgﬁﬁ.lch'“é@ cholesterol,
gﬁOSOﬁH fornmul ati ons have the a vantaqe ove
S

ogrhstidyicholineat  twerqgepatedn | BNsPHALEY @%P"é‘ﬁal n§istearoyl-
agg&&ﬂ%&.a ehem i n &&gh&}; ical  apvayi onnﬁﬁ‘ésdh%tldylchollne

It on onger nof t he 't herapeut 1 ¢ agent
adwlwlmhatlmluwel aph@maﬁdvlsly@er%p;silmwastmdﬁhosp atidyl-

choline, dipamlitoylcholine, gangliosides, ceramides, phosphatidyinositol,
phosphatic acids, dicetylphosphate, dimyrylstoyl phosphatidylcholine,
stearylamine, dipalmitoyl phosphatidylgycerol and other similar lipids.
Preferably the lipid mix is charged. The liposomal formulation is typically a
mixture of at least two lipids such as cholesterol and phosphatidylcholine

and more usually three or more lipids.

The present invention further provides an isolated polypeptide having at
least 85% amino acid sequence homology, preferably 90%, more preferably
95% homology to the amino acid sequence of SEQ ID NO: 1 to 9 and
wherein the amino acid sequence is shorter than the mature SLIT3 protein,
preferably wherein the isolated polypeptide is shorter than 1523, preferably
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Li posonmes general ly conprise an encl osed |ipid droplet
having a core typically containing a conpound in an

w@oueossisredi um I n certain enbodi ments, the ceopapPIvds/ 007579

is chemically bound to a |ipid conmponent or sinply
contai ned wthin the aqueous inside conpartnment of the

| i posone. Pharnmaceutical conpositions provided

according to the present in@ntion are preferably

provi ded as dried |iposonmal conpositions that can be

I slesristt thaHt €4D1 @r shoeitet @han meoammoeacidpsiul lehgthg préferably

el l ent fac and/.or .the tide, preferabl
¢ BEeeRcngiAld S0 Aing pei it BPaiTGmpEdurtr Abi taeen 200
v aRd 768 SbdtWBdE R0DRINGN5 200 BBWERHCIT aﬁdeB(DO'JQnirﬂ) &dids in length.
aqueous sol ution form rot ej n encapsul ated |i posones.

Thea) Pt rRBRiSRRIL fhonisolated REDPERIJE CPBPTIESS, di @mino
déé’dgée?q@:kéhéé SRIREE FrmVUHeC GratpOSbrRfiing | TS0 IFNGS: 1 to 9,

di sperse to formmulti-Iangel| | posomal fornmnul ati ons

coere pEafergbhniheisolatag mlvp%@e\p@nmmeeﬁnmo acid of SEQ ID
t ' t
SN, BEFTA % 1B TP A her il (R8BI BoBSeRlEh SR ctfter
Sthiangbe endtinsi S TB@roteire ﬁrefetabéy woernein thei isvlsteghpalypentide is

DL bR los 3 AR ohdhdroti 1851 | DSBS IR 665 oo

pos such as chaol est
pbudphmtlength,cpmferably betdeeg 2(x and ﬁﬁﬁgphlabl abjdisc molangéh or

di st ear cho hin i ol eyl
TS AL aDPE RER R 255 SR /P RRat P20 R, S0, Befueen 250
phns poaandyd gbnylsm l@ngthdi nyri st oyl phosphati dyl chol i ne,

di pam it oyl chol i ne, gangli osi des, ceranides,

PlPg praéirely eRbBUHINNt, thE Qredet irveAgbs urther provides an isolated
di cetyl phowghat e, dinyrylstoyl phosphatidyl choline

sPRYPERLide 'Chmsatprrﬁelso@n legslolisrANING)AGH SEAYENGeEl SEQ ID
ONhﬂ fr%h{Tﬂ_I)_ésﬂ'or{ .Y ) lt&lgw Pﬂ&ﬁtwnabﬁ 16 48% pokilibA a@;ltzs 85? position

posonmal fornulation is_t

ﬁ‘z% 3@ 863 Pasitipa 70 WBST.i pesHionsetth tQaZZX,hew&Qre 269 ta kP4,
| P gmél'ﬂy‘; £39 'dd%ﬁ'o?ﬁ%%r&%?ﬁ LobnthSA f7. mor e

e pr e€sent | nvention f er provides an

isglfc?fluerﬁ gﬂ%%n%’l ogy ,pqgsg??ébg%ﬂ%%bwr%’?gr{op'rgeP eraﬁbﬂ ggy/de

hehidhogpmpriseishat keeish theaamihc agideserpieote SEGHED INCNOL1 tioom
9,8880n 308 to 413, position 308 to 317, position 331 to 340, position 344 to
352, position 357 to 366, position 380 to 389, position 394 to 402 or position

404 to 413 or a combination thereof.

In a preferred embodiment, the isolated polypeptide and/or the repellent
factor of the present invention is pegylated. The thus modified polypeptide
and/or the repellent factor has a biological half-life time greater than the
unmodified agent and therefore improves efficacy of the agent for medical
treatment of degenerative disorders. In addition tendency towards
aggregation of the protein is reduced.

Pegylation can be achieved via stable covalent bonds between an amino or
sulfhydryl group on the protein and a chemically reactive group (carbonate,
ester, aldehyde, or tresylate) on the polyethylenglycol (PEG). The resulting
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wherein the am no acid sequence is shorter than the
mature SLIT3 protein, preferably wherein the isol ated

wW@iogoats de i s shorter than 1523, preferabl ysPGI/ERI008/007579

than 1491 or shorter than 900 amino acids in |ength,
preferably between 200 and 900 am no acids in |ength

or nore preferably between 200 and 760, between 200

and 520, between 200 and 30@1anmino acids in length. In
a preferred enbodi nent, the isol ated pol ypeptide
cstmvtmreemetyh@eanhw ¢ | brancrENPEG akagénstd areofor Rgample

CHSRogH 18 Sttty o IRRbedaneLPhs2 0 Qs P Ropragehts

5@@ bix Mfé nbt Ifnited td’r m@tho@po?y(eﬁly@neggﬁﬁgl)WHWEGP rhéthyl

am no aC| d sequence i s shorter than the rrature

e Ml imice PR e Eg e oD PRt et Yy Eng oxide
Sﬁﬁ?‘)@’é&ﬁémﬁ'@@ﬂo&ﬁ@éﬁon% & @R thyI SO RHS ﬁﬁ@rsli‘ﬁl 872).

|
than™900 am no acids in Yengt preferably

83534 790 376 AP BB o e RS Bz

bptpliclen hasmganoulﬁ@ﬂ)bamnhngs cprésentrddgeadgtion df theapeptides.
preferred enbodi nent, the present invention further
PTiY | presentn ihvaitioheurfiedry papidede avhpiedtmaositidas esoraposition

I t.th
SR 58 eaih pONREMRIGT epaniamtaston oany B Mesabve

8&Mbodiafintd.on 279 to 863, position 279 to 857,
position 279 to 724, position 279 to 504, position 3

Lk AkbtAer prefiped b%o%%eﬂtotr@%v@htnéwﬁf&hdgb §?1ahﬂaééﬁrcal

More preferably, the present Invention provi

| GUTRASHEPO a;rp'ecpftthq emhedisnents whereja dheprateinds cembined with
PRI Op BBRRIPLySER, | D N L L O RO '323 508
P %ga%rgiﬁﬁ%'gﬁtnggéﬁ"\f’e%fﬁ?ﬁ%r Sl I 1y 18, Beerably

abiocorpatitile amthah érie abt tolkic anqodmsammtezﬂicﬁe iriflatnmatoty, raab&ons
t fact or,

|so ti.de gnd/or.the re
t PR SEuh ThER B GRS Blayi 8 SERRI SPLRLE hBflPheke @
psailwpeptquctﬁ aagel/ alpaktecor sthet infeaiatﬂ@&tmf Fheferébly, the carrier,
bi ol ogi cal half-life tine at er theu ified, .
S BRAT PECINIcE PHBPGREE TVt ash o 16t STAIEP B Rseibes in
nwmmjsn1m2nwtpaafca@:gmj@dtamevmdib§&édgu@halelal hyaluronic
addi ti on tendency towards
acid, a highly substituted carboxymethylcellulose and salts thereof, alginate,
hydroxypropylalginate, chitosan, hydroxethylstarch, collagen, gelatin,
reverse thermal gels (e.g. Pluronic F128), a chitosan based thermosensitive
copolymer (e.g. chitosan-Pluronic® hydrogel), a porous silk scaffold, a
plurality of microspheres, a liposomal formulation and a hydroxyapatite fiber

mesh.

In a preferred embodiment, the carrier according to the present invention
comprises a fibrin gel composed of platelet-rich plasma, platelet enriched
plasma with biodegradable gelatin hydrogel, fibrin/hyaluronic acid
composites, factor encapsulated gelatine hydrogel microspheres, injectable
biodegradable hydrogel composites comprising for example polymers such
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aggregation of the protein is reduced. Pegyl ation can
be achi eved via stable coval ent bonds between an am no
group on the protein and a chenPCHEP3008/007579
reactive group (carbonate, ester, al dehyde, or
tresylate) on the polyethyl englycol (PEG. The
resultingstructure may be linear or branched. PEG
reagents are for exanple de22fri bed in Roberts et al.
(Roberts, et al., 2002). O her pegylation agents are

bad ofige(pani(eth mhg%l?c@w fomiahnsy pelyldcttieyiPeng /pblyglycdlicacid

(nPEG , t hy 2 mal eim de PEG am ne-reactive,
NG amﬁ%&%@awmﬁ@ﬁ@%ﬁ-i de (PEO) - cont ai ni ng

nodi fication agents (Methyl PEOn-NHS Esters, n=4, 8,1
2irefenably, theoedrmedcemarisss 8 chitpsan@icerebphesphatesar ar in situ

: O : ! Tt od
glgfﬁé&lél%‘i's%%ﬁ&eé%ﬁtaﬁbé?rﬁg/tcﬁ%%gg t e ¥biigoRLdi Ti e

I Ngs prevent de I on e peptides. The
present i nyention furthe rovi eyti
Clmpee R BaBRrt: e e el DR RPREGY gpBracabie
rmgg@ntsdaffotmr Soéh ngraﬁ_ ofelative ﬁﬁormaeth:lnxj. | rpmhyreer | based

not her preferred e i ment . the invention, proyjdes
RGaeeRbiE i RsBRA DI i spositya PV raniBh AT ot
V\(ﬁkelfcﬁhcfr bb@gll{rpb@ééd itﬁo@égt i‘bd'iqrtﬁé #hd fbiac@ﬂpétitﬁé,itmplants or
[ ant or delivery syste e carrier, | ant _or
RIVEBY | SYRAR: L s BBINGRY t Pl e ERRIGIGRL | faclpF cpBRIgE| olated
bpSIgsspRiel dPhife presbAfihvétidns not toxic and does not
elicit inflammatory reactions in the body. They can

Lgﬁfﬁf&aﬁf:@mér%éf e ﬁf/%ﬁ&k ¢o riHétdénﬁge?rﬂdcﬁmMr 3ulfate,

alrquid, a gel, a paste or ot i nj ectabl e
f lyakropice fagida binyaluronateg alyalwonici egthent hyaluganic veengzylester,

VR RE85DE v B RRe honldan ARAR fER00 hECphate,
sincloidirtge thi-bopilymensi suchc asl gelatinigiongraitine6tsufatediyaluoran tri-
ﬁ@;ogr%g&wgge rhc*]k/g ln!lb%%g)tﬁ t@ﬁ%o?.al ts thereof, alginate,

ypropy gina I'tosan, hydroxet hyl starch,

SR R Bl S AR P8 g T80 % o
( Sustainedirblease foinilatior: (Ih) arfoyitkrogiibddiman ahe Yshasinhéeutical

scaffold, a plurality of m crospheres, a.liposonmnl .
f SRMRPSINGNL S farELIate) A %ﬁyatemdtrgléaﬁsiwn%%tr& which provides

intermittent release.

Treating the degenerative disease can be further improved by stabilizing a
blood clot formed in the lesion of the degenerated tissue with a polymer that
has thrombogenic activity and stimulates the wound repair process.
Therefore, in a further preferred embodiment, the pharmaceutical
composition further comprises at least one substance, additive or matrix with

thrombogenic activity.

In a further preferred embodiment, the polymer is thrombogenic and/or
stimulates platelet aggregation and degranulation.

In another preferred embodiment, the polymer is hemostatic, more
preferably, the polymer is hemostatic and stimulates revascularization of the

wound tissue and/or connective tissue repair.
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In a preferred enbodi nent, the carrier according to
the present invention conprises a fibrin gel conposed

w@boopload7es et -rich plasna, platelet enriched pl BETYEP208/607579

bi odegr adabl e gel ati n hydrogel, fibrin/hyaluronic acid
conposites, factor encapsul ated gel ati ne hydroge

m cr ospheres, injectabl e bi odegradabl e hydrogel
conmposites conprising for eR8ml e pol yners suchas

ol i go(pol y(ethyl eneglycol) fumarate, polylactide (PLA)

I pplanethes otmbadiniént, PR p@l"yi'néroisy selbilized under physiological
capronol act one. Pr ef era

cepnditions. and, fsms| a sk tm@?et a& era'%%ﬁrﬂh'eg\&mi 9“55%09'0911 ofhese

Sinaftants ZRave a@baﬁtagartoghaﬁ@réoh\oﬁéw Qs PRat gsstie! défedn than
| n "anot her embodi ment, the delivery system conprises a

deefinal lateang thesefere | ey cartiagerreaengyatian.i n
m croparticles, polyner based bi odegradabl e and
blmcsm:npmterbbmiintmgdt othel phasmacsutical -qosipoisiione of hgnyr iaf the

cl I .
cHabefinA $8 MEREP BAGP HAGRI8REReRr Larioge cos
dptedferably vaiertinethe eprildgencellsare chomdrdtytes. sol at ed
pol ypepti de of the present invention. Preferred
p%b}@gﬁ,éﬁ?lﬂétlémef h?MQﬁth@lﬁdmémFsl@e?lv@ﬂmc&ﬁl&énous tissues e.qg.
chondroitin s e, hyal uroni c_aci yal ur gnat e,
FOATER oArc naseingD; THFA QPORRES el fTefat pat GaIs’ (FPCs),
Oéyrgﬁ/(é?mrﬁélﬁ@rtamé' edtfis 91 (BT 9), fblﬁi%ﬁﬂirﬁch@hdﬁdé?@& or other
chitosan gl ycerol phosp hate |nclu ing tri-copolyners

sg'&‘PﬂdéQCBG%It'éﬁP%/ @ﬁé‘?ﬁﬁhé!mai stegn £gils ANdRrabone marrow
t %ﬂo&ggmcy@r |rPre|ﬂfﬂ=¥ PPN Ab98 HpkiBREd Embaditigntdesr a

I ment p ar maceuti cal Con‘pOSI tion is
f eembinatien tla@reaf suelsei ae embadimenrt ehtheuinyentian In particular,

afesBereiTRd! BRilnd eahev.tgherrm%m' gﬂmﬁwaefb% lo0nhance
forrrula?ed as a sustained release fornul ati on |cI[1]
pchandiegenasise ofridifferant cbpedrosyteThipasi anf titrn induce to form

d?&? [Helsske e BRG0P e Y the
t
C RESAROBLH sterbiadlis tiskiad Bootding haRe p1BSen invention; re @

pﬁﬂﬁﬁﬁé orT hﬁtm_t;occlﬁu populatibnl rthhefresweaa‘ G rm@hyerfmdlerrekéletal
t he arnmaceuti ¢ conpositiqn furt
| Bssdesors Ul TeSBAR T RIPSRRIT] SPlat BSCS 3rS flexible

and have the ability to differentiate towards several mature tissue types,

including cartilage, bone, fat and other tissue, depending on the environment
and biological signals provided to these resting cells. MSCs are available
from many autologous sources, including bone marrow, blood, muscle tissue
and fat that can be harvested to isolate these cells without significant donor

site morbidity or immunogenic potential.

Furthermore, the problem underlying the present invention is solved by the
use of a polypeptide of any of the above embodiments for manufacturing of a
pharmaceutical composition for the prevention and/or treatment of a disease
such as a degenerative disease. In a preferred embodiment, the
degenerative disease is a degenerative disease as specified in of any of the

above embodiments. Preferably the degenerative disease is arthritis such as
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t hronbogenic activity. In a further preferred
enbodi nent, the polyner is thronbogenic and/ or

werimBxtes pl at el et aggregati on and degr anul aPC¢DEP2008$1007579

anot her preferred enbodi nent, the polyner is
henostatic, nore preferably, the polynmer is henpstatic
and stinul ates revascul ari zati on of the wound tissue
and/ or connective tissue reé&ir.In another enbodi nent,
the polyner is solubilized under physiol ogica
cesteodrirpitis anthelipiataid artheitis dndlogihg dhradit er avutd dheumatoid
Mﬁth whol e bl ood. These inplants have the advantage to

K& nore to the tissue defect than nornal clots and
therefore I mprove cartil age rlqeneratlon S

a

one
elrnatherrembedieeph thenaventioncralates i 81 vsoAf 6freaﬁym§tfact°r
té‘&o?dfﬂg rH?n?téf Akt R ePheRtdHed é‘MEP&h@ﬁtJ ertlhﬁtEencmg the
conpris cartilage cells, preferably wherein the
cmrgraﬂoagbehmdmr@fmaseodwmkﬁgm@gﬂs Co- encapsul ati on of
human chondrocytes derived fromvarious tissues e.g.
hamrmre, ﬂ%alhventibb,emmnﬁnassemimeuese:erbfl a (epetlent factor

t [ E nb
L acaoRana O, RSk Y o) ks MenfitnSE ENERGpERs ' Br iiicton o

NERGP AT O ttratteon @f&hé@r(chﬁﬁal)stamﬂeus bone marrow :
strorm cells, in either of the above nmenti oned

ep’ WraBE e FhK/eﬁtld‘rpfélétBél‘tcb tHe LeebERTepdilent RRtGRAccording to
mbodi ment of the invention |n particul ar, these cel|s

aarey ok phacRRpvRi Eentiened Emhedigedst e fthe ipductio ehkariage
| ﬁgﬁgﬁ&g st sf?r'nplfaﬁ{)ﬁ né¢ m?eorp%mérm.sntaﬂoaﬁfe?@ﬂ.étiaﬁnof

cet rmcartl age tissue after inplantation.
Merandcosytes. stemcells (MSCs)" according to the
present invention are a primtive or resting cell
pObell invérdiont huther esino@ises nameinglatest polyperiidestcamprising the

MR Bl L TR G AT R Yt i

dpCf erenti ate towards several nmature tissue types,
i ncluding cartilage, bone, fat and other tissue,

dEQﬂﬁkfg' g&}f@ﬁ?(}!} hig QﬁVlbblﬁatHﬂ?rﬁioI)f’yéﬂtlbe adopgprisig th@nedrisensus
provided to these resting. ce [

FroHRBy out b SRBELCBErBBC Hed (I ARSI L5 22C
blyaerbin BUdidted tystéiRe and Y denotes any amino acid, wherein at least

one cysteine is substituted by any other amino acid except cysteine. By

replacing at least one cysteine by another amino acid folding and/or dimer

formation of the sequence can be influenced.

The invention further provides a pharmaceutical composition for gene
therapy for the prevention and/or treatment of a degenerative disease
comprising a DNA of a repellent factor gene or parts thereof, which encodes
for a repellent factor or active fragment thereof which has a therapeutic
effect on a degenerative disease such as one disease described within the

invention.

According to the pharmaceutical composition of the present invention, the
DNA of a repellent factor gene or parts thereof can be provided preferably

with a retroviral vector, adenoviral vector, adenovirus-associated viral (AAV)
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and fat that can be harvested to isolate these cells
W t hout significant donor site norbidity or

WO pow0sgJehi ¢ potential. Furthernore, the probl BOT/EP2008/007579

underlying the present invention is solved by the use
of a pol ypeptide of any of the above enbodi nents for
manuf acturing of a pharmaceutical conposition for the
prevention and/ or treatnment-2f a di sease such as a
degenerative disease. In a preferred enbodi nent, the

de@a@:?rreegpys? sd'P§|@RS\ﬂrufsS(}$]S‘¢)?®96lel‘ ammge desiensa virs (MLV)
SpeciTl e N O an (0] tea e e odl nent s
presten mtsy"meﬁe@ér %@3@250 XPLPESGY ipashurppmcell
agP gt Réb@hib‘iﬂdr&'c%llosivhibhehﬁﬁib@éﬁl tedrishdridedSor frﬁhstﬂ.ud@ﬂ with a
chronic or acute rheumatoid arthritis. I n ano

eFRSOMDIRANG VeRer CATBREINGrthe INA @aceding s ﬁh\geree?"e&t factor or
r 8BRl n@éﬁ%@fw@ﬁpe{d@rw ap Iyatﬂbé rEpellchE fRRAMS the impaired

nmenti o enbodi nment s i hfl'uencing the mgratory
btissuei loeallyf (Ioeabadminjsieation), sysleaically orgepliriavwshe, the

i nventi on enconpasses the use of a repellent factor
athe Ite‘ﬁ'm‘Q)NA rep’glleot fechar geimeV enaapeta DNAcen@ntjmgifneairspellent

Bl b BB AL R 5 EhHiAS 4 08, ped o

r bligdles inotudeseanyJferm bf modifigatidre of the aatwal moientidiersgquience

SR . A ARRIE D) 8 b o e
Erdgghﬁtnvt@ntl@f % tvehigti %r:ﬁseé q.*;mmr;]mde dinidee nexihteabnemn obthe
ondr ocyt es i nvention furthe

ShAbeR! JOPy FRAAIEE T8Rbr PereTglnin BRBaR S Semnal dor

Cé(xi/&)r%g%ﬁ:(r ul@ﬁéﬁ)op%?éﬂly)llnﬂé@\@(tﬁb r?@i&lé()ac?d@(e\@ inducible

2C. Further preferred i an I sol ate

oBIPABE PleEenantlor FneRescIRTERLES SUBRpIB e Ryose o
3@1@8}%5&@ hveREGH. Y)Théméfﬁﬁﬁmm&to? QH6o") méPCeomhprise a

wherein C denotes cysteine and Y denotes anfy
anuqajgowg $equereeifar & sigsgbtpeplide Cr@gy@@%efoq' $ecretion of the

Bya%b{, e gk/g mgt QiR thaBLIp q@%&g&%nﬁ&ﬁ&&hﬁ&e one

east one cystelne her am ho
aor thore beleaiipramarker genenor répaTiengene. of t he sequence
can be influenced.
The DNA may be derived from a human, mouse, rat or other vertebrate

repellent factor. Nucleotide sequences encoding these proteins are readily
available to a skilled person. Preferably, the DNA is derived from a human
repellent factor. The sequences can be for example found in GenBank,
SwissProt and other databases. They may be cDNA or genomic DNA and
clones comprising the nucleic sequences can be derived from depositories
such as the ATCC or can be cloned by PCR approach or can be chemically
synthesized. The DNA sequence may be further optimized for codon usage.
Examples of DNA sequences for repellent factors are Gl4507060 (Slit1),
Gl4759145 (Slit2), GI11321570 (Slit3), G1:148613883 (Netrin1) or nucleic
acid fragments thereof.

Preferably, the recombinant cells are autologous fibroblasts of the synovium,
skin, bone marrow origin, Imyphocytes or dendritic cells. Most preferably, the
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The invention further provides a pharnmaceuti cal
conposition for gene therapy for the prevention and/or

wWo e@asemt of a degenerative di sease conpri Si NRCHEENAS/007579

of a repellent factor gene or parts thereof, which
encodes for a repellent factor or active fragnent

t hereof which has a therapeutic effect on a
degener ati ve di sease such a®6ene di sease descri bed
within the invention. According to the pharnaceuti cal
capabinantncalls bhe qutelsgods ifivebiastenof tthe $bviim,askin or
S%f lent factor gene or parts thereof can be provided
p W|th a retroviral vector, adenoviral

vector adenqgvi rus-associ ated viral (AAV)vector,

h@ﬂ%@@esﬁ'ﬁ?ﬁ@mem plithe prevent isvestion tq,prayide aphasmgceutical
m;{:]d Eoé%nvlan&elfééfheré&nfdr%éél@/ d&%ﬁh? Or'iuc'l’ellé'”afi:‘ﬁf"n%lecules

can be expressed in a human cel

r encodingtonthe eenellﬁm faston 95 apeastive :fr@gmem tmﬂe@‘rto an affected
t gansdyced

LGHRE SR b BRI BRSPS e SATBARIA ByAblum. 1
f parijodat, tHeelpbafmacemeaIecomc;oapm yanchaiseethereéefnenables an

.l I .
SfibRL bk eBio TR bR G bG8l 45 150 8kyes prgoding
t expel | EmiNActoe fire Ice B Df tuasnleosucgeae Syntmaaisceilthl/b ﬁmambmlgally
fo repel |l ent factor active.fra ere
| Shedye Phruln Ben e vaid PEIRB i EBray ion
| @xpraskien aﬁmeftbenmpeﬁtmpd:témctratheotargﬁt cele nat ur al
nucl eoti de sequence which after translation forns a

PRtef&@Bly, dRe QlecttYoroplabhfd %T%ﬂlnﬁtﬁgﬁa%ed)ﬁntbhmep@&&ﬁﬁé of a
i nventi on or which forns a pol. i de under

nangduead cell 819- thexpress the RFOBiF'" trh%“ P@ﬁ@hr@WPSQ’H%'t’B?mer
preferably in addition to elements for expression
rB@jerablyorﬁth@m@bloy plasmid ds tstablh intearated mtgcth@lgeo@mg of a
t

erren cgéfl gélﬂﬁ:&t pre ébﬁlgfﬂ?%ﬁgégp Sc{rrﬁj tggrﬂo sus}aelged release
i uf\/tbatthl@apeuﬂmpmmmnbi nant vector also may conprise a
nucl eoti de sequence for a signal peptide required for
Skocat administratidmeofthé y)papha'amtlbal dantpagition touhe affettbe tissue

cell. The vector rr furt onpr.i se one, or re. ..

SSrcties s lodit BTt plrerBly. RN e 80 i s Rirptian to

dewel eerific GspnaviDTaDeliverySe!, thedtnuelei®tdeid eaewt\@bbatnpnses
Nucl eot i de sequences e

L&gr?gq%gg%f Ca;l‘gé!agpg,s or non-autologous synovia CeC“Sn\%Ith the v:ral

vector or transfection with a plasmid comprising the nucleic acid encoding

the repellent factor or parts thereof, selecting the transduced cells and
administering the transduced cells to the rheumatoid joint of the subject by
for example reimplantation, injection or reinfusion of cells into the joint of the
subject. In vivo administration refers to the direct administration of the vector
or plasmid comprising the nucleic acid encoding the repellent factor or parts
thereof to the joint of the subject e.g. by intra-articular injection. The
advantage of local administration is that less gene product and thus fewer
vector is needed to treat individual joints.

For systemical delivery the vector is preferably introduced at extra-articular
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avail able to a skilled person. Preferably, the DNA is
derived froma human repellent factor. The sequences

waea90837idr exanpl e found in GenBank, Sw ssPr oPCEEP2008/007579

ot her databases. They may be cDNA or genom ¢ DNA and

cl ones conprising the nucl ei c sequences can be derived
from depositories such as the ATCC or can be cl oned by
PCR approach or can be chem2Zal | y synthesi zed. The DNA
sequence may be further optimzed for codon usage.

bsyf f&%@mnmﬁmméepehb@n&ném @ S irtfavenous
G|4507060 (Slitl), G 4759145 gsut , GML321570

(lgqutlggl y@mqema@wﬁcﬂm ‘eic acid
fra ments thereof. Preferably, the reconbinant cells
eeferiably, oljeuphaimmasyliedlt somposifien sgfinde @hove kembogigiants

"?’é‘?‘er oBfrbHsdl, U MBRATUAGREL SN SbboBpfersicpiehiiuch as
fb‘m ool bisited d6 phtysiotggicaliliquidss kivatenrsaliead buffens, eshulsifiers,

o tsbf"a%’%e'vﬁﬁ@ﬁﬁéﬁﬁﬂéqeﬁ? BB on' and use ther eof

Ioc .deliverin Cc aci ecul es, encodj
fg? ary arndid tie Pharmtgufedl oniies il tof aine ety lob e
t prevBn@dri/ad edtreatpsare oﬁ@Cdbg@ﬁeadti&/B fduéeaeej wnmrelnma DNA of
particular to the rheumatoid ovi um parti Cﬂ%ﬂﬂf@gtor

t AgepRllenhRCRNt980% OTRAL Pf‘?‘%’n IfB e@§%d?9hf9" &JdrPe

apr efcﬁv&IfPagknédt ahefRf tisOmtrdtutsstBUfposdmef aRd Ciseirfected
acid nol ecul es encoding a repellent factor in cells

of
t fisecily igiocthe area phihg iaintcunere the l'aowm%fyestwhtheysynowal
eEéI%CFésMFt’nngHLHH mamio %&sres,@.oﬁ%ffthsl r@ﬁéllét?ﬁrfééigr 8f ahj 98 the

prefe hi gh expressi on of her apeut i c
pef@b@dlmeiﬁtﬁ@b@/et arget cells. Preferably, the vector or
plasmd is not integrated into the genone of a
tPsafembl}edﬂmeal Ipherrgacetuﬁcalxpcm;sositim\ pobt ahyn ioh &me above

bly, th t
bR RB O e AT 201y, e vector o
nsduced cell and pr.ef er ovi des term
afﬁ@? JpVeEin df futieral BHESL BV, the inies it EREYpRIBE dihich are
Laepdly afigtrativd aad afnef carstruptedrays Aitatien of bidfihe
to the affected tissue such as arthritic joint refers

pPESEPEBVG™MOR- i n vivo or ex vivo adnministration to

FIGURE 1 shows the inhibitory effect of NETRIN1 on the migration of
synovial fibroblasts. The effect of NETRIN1 on OA (A) and RA (B)
synovial fibroblasts in passage 3 and passage 10 was measured in
Boyden Chamber assays. NETRIN1 was applied to the upper or the lower
chamber, respectively.

FIGURE 2 shows the migration of OASF and RASF after addition of Slit3
analyzed in a Boyden Chamber Migration Assay.

Slit3 incubation (0.1 pg/ml) decreased migration of OASF in early passages
(P3 and P4) to about 60% (SIit3 in upper chamber together with OASF)
compared to control and about 40% (Slit3 in lower chamber). In RASF
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the arthritic synovium Delivery of the nucleic acid
ex vivo conprises transduction of autol ogous or

WO orv9asa7ed ogous synovial cells with the viral RETEB2008007579

transfection with a plasmd conprising the nucleic

acid encoding the repellent factor or parts thereof,

sel ecting the transduced cells and adm nistering the
transduced cells to the rhe@Batoid joint of the

subj ect by for exanple reinplantation, injection or

r (R31P4); ISHEB Rdduced |mﬂgrialti‘foﬁ td bbodlt04hﬁ% éSft 3 freuspd?] abaimbeland
v nistratio efers to, the direct
aédﬁ’r(gg{gr'ﬁtl?‘ﬁ?f‘aﬂ rbr?é) (BSPETHVEYr pl asni d conprising the
nucl ei ¢ acid encodi ng the repellent factor or parts

thereof to the %0| nt of the su%; ect e.
i RIGURE, 3 showsr thenjinfluenss . of TRt a@‘\'}atﬁ?a@@"&ra‘l'%b&’[f synovial

aﬁ'tEPoBla%fs@f%&ébérﬁmrftu%?Ql\{S‘ﬁ padiehe dwéf@l\ég al?cﬁal alRHEs (RASF)

f ewer vector 1s nee reat In ol nts.
sp@ﬂ@ﬂﬁ c &t dneuhatipnt (&1 veetd) tpgetpeefwmabog,\SF and RASF

%ér%’éb%egro%h 8f<b 3radd RASR' \u&ﬁtﬂ{' ons by for exanple

ranuscul ar cutaneous or ravenous I njection

b eat ct| usi o
HIGURELF sRovh ﬁhﬁ'?’d fist o Ghan MESesRymal stem cells
ﬁWSC?[}b@@ismcﬁﬂﬁdﬂt her conpri ses addi ti onal

maceuti cal acceptabl e excipients such as but not

' A'Blﬁ:? ﬁwc?éés%ﬁéé‘ﬂg%c%&' é@?eésicﬁi%ﬁb? 7 d@}seéf treaftheme;

fers iers, stabilizers, hillsation

aQeHTJEB induced differaatiation of AHMSEs rtmr c,shphdrocytes was further
[ apy for the
PORNAIREA i St nE AR hafnb i AdBRTel st

ron/and (7 64 generat ive di sease

CPgE el 55 55" I LR et Ermpessia wih the

aRtrS\&)ofsry@wm (Rodrfeqfﬂ@l@f:ullaﬁ Bigtheafsats)bn st ﬁA@ESOWES
and |? i nj ect ed dlrectlé_r\ﬁqo thtgI area of the j

trﬁsompwagbw@éem &k eWBogl v T2g) asangol 10 i

rEérVé b1 regomBinant SDITS! freynserRILEEd popiof the repel | ent
factor of any of the enbodi nents above. Preferably,

th@%ﬁdﬁﬁﬁ@élﬁ‘@ﬂbﬂ”@ﬁﬁ%@%ﬁ@lﬁ%?U'any of the above
e[@ﬁ@h%@&ﬁbin%nt FoBsd ft3a250RM ek dpliz%? i nvention is

further illustrated by the Figures anpl es whi ch
B RURER ¥ndld 1R SR eBRik P rfitifn BRTAL THE!AEN T el im

(R&D Systems) and A 375 cells using Slit3 (R&D Systems), LRR2, LRR2
dNC.

FIGURE 7 and 8 show reduced migration of OASF and RASF in a Boyden
Chamber Migration Assay (according to example 2 and 5) in early passages
upon treatment with Slit 3 (R&D Systems, Fig. 7, Fig. 8 lane 2, LRR2 (Fig. 7,
Fig. 8 lane 3), LRR2 dNC (Fig. 7, Fig. 8 lane 4), LRR 2dNCmut (Fig. 8 lane
5) and LRR3 (Fig. 8 lane 6). Lane 1: control

FIGURE 9 shows the inhibition of cartilage destruction measured as GAG
protein level in the supernatant of OA synovial fibroblasts after co-culture
with different repellent proteins.
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present invention. FIGURE 1 shows the inhibitory
effect of NETRINL on the mi gration of synovi al

(B) synovial fibroblasts in passage 3 and passage 10
was mneasured in Boyden Chanber assays. NETRI N1 was
applied to the upper or the | ower chanber,
respectively. FIGQURE 2 show®9t he m gration of QOASF and
RASF after addition of SIit3 analyzed in a Boyden
Qherigoercail g & tostrol Aaitiaout GA isydovialdibbstlasts) (0. 1 g/ ni)

decr eas of OASF I n early passages (P3 and
PAng ngéﬁ?g‘é%‘ﬁb(&mf§ i n upper chanber together with
(Ao 3: @m&n_gh&ﬂaltﬂbr&ﬂﬁété@ NamRmbout 40% (Slit3 in

| ower cha I n RASF( P3/ P4 Slit3 reduced

Wl%SV@O%JlWOMBSX?(‘SI"ﬂ' "in upper chanber) and
Oa{qe(éS' cRA%P,hef:\f él%ébusgerm@mzr dRERGaRL | vely. FI GURE 3

owst uenceo Slit3 on the proliferation of
’Ef?ﬁshem%% i a‘é‘ggfﬁé&%% Nobld fipréBigsts B2t ! ents
SR R0y Sar '%f ese e ot syfloReiing A REopfasti
s&urgbryt ﬁenﬂ'fdu‘r G;BaiiéhtﬁwmnRaAf tat'rlﬂl rfeor NEFiértﬁg h)lyinﬂ’alogts(glﬁmc of
J
haeddit Bitgatk emitbse Eilblc £ erich. Sitkehants RgF fergred
et v A T 50
W dBade, Fccerdiggrio 9'@%%@”9 H@d@i‘iﬁ‘g SSriseriay Xﬁ r@&%ﬁ@nts

CRITHEUEe SArREf&TECoMehB bhem%ﬂﬁngz% ﬁyagsrn éfeflefor the
Mol ecul ar Bi ochemni cal s) on ane 1:

r dagResiR QﬁRﬁaH@tQA naqutmyr@w' (twsqehwaﬁ ofbtajned, §pmykip and
k’rﬁer ?Alnéoe%lbllflﬁ Hd-st ng'lll 854te AhlrdRid Igr aﬂlﬁ@r@bs LRRRA

ane 3. rec |nan 3 fragnent Lane
4patleéxts> rrvatadak wap gaeplsid frem(vwrk ef; prmmaspéerehalﬁnwwets

Nbﬂ"(gsjlom?se extibiling TBAE RUAVS B P SRRt HdshE oY, ZyheRal
tissue was minced mechanically, washed extensively in sterile phosphate-
buffered salihe (PBS) and digested with 150 mg/ml Dispase Il (Boehringer
Mannheim, Mannheim, Germany) for 1h at 37 C under continuous agitation.
The resulting cell suspension was seeded into tissue culture dishes and
cultured in Dulbecco's modified Eagle's medium (DMEM; Gibco Life
Technologies, Basel, Switzerland) containing 10% fetal calf serum and
100 U/mi penicillin per 100 ug/mi streptomycin in a humidified atmosphere at
37 C followed by the addition of 5% CO.. In the third, fifth and tenth
passage, adhering fibroblasts were washed, trypsinized and used for RNA
isolation or in the assays. As a control dermal fibroblasts were used.

Example 2: Inhibition of migration of primary human synovial
fibroblasts from RA and OA patients

The inhibitory potential of repelient factors on the migration of synovial
fibroblasts from osteoarthritis and rheumatoid arthritis patients was analyzed
in a migration assay.

The effect of NETRINL on OA (A) BCERA08/007579
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(R&D Systens) and A 375 cells using SIit3 (R&D
Systens), LRR2, LRR2 dNC. FIGURE 7 and 8 show reduced

worgwasizen of OASF and RASF in a Boyden ChanbePCT/EP2008/007579

M gration Assay (according to exanple 2 and 5) in
early passages upon treatnent with Slit 3 (R&D
Systens, Fig. 7, Fig. 8 lane 2, LRR2 (Fig. 7, Fig. 8
lane 3), LRR2 dNC (Fig. 7, -BDg. 8 lane 4), LRR 2dNCnut
(Fig. 8 lane 5) and LRR3 (Fig. 8 lane 6). Lane 1:

coie leffectFbfAHBE ePeRéritWacloRs onnddlbinigratiorpivas aarrtalyz@geusmg a
destructl on nmeasured as .GAG protein | veI

e RaTnbesT assay SPRINIAY PPiYSRRINZLS: 1t t”étB § im pore size
C@d‘s&ﬁﬂ Bo8enHdif, @é‘rrfnﬁh less&RRINY %@tdd%bﬁlt)éﬂ Peviciify {Jacob,

cartil age control ﬁ)gut QA synovial fibroblast’s)
Letnal- 219 5@&1&9%\«9@ C@atgqi dﬁthag@lgtlmame lower GRMBARRENY was

fﬂ%fg%*t@ﬁfﬁﬁonfasgg@%né@% @% QQ\Hh%Pnof ét%ei@nas@aus

ane sSynovil a asts +
Ewerephavested syl vasmzemorpfqrraanyn,hmweJdendDMEM Wlthout

feggal! aéér?s.@éﬁ% %g &di ﬁHean%aﬁTB!:&FmV‘ﬁ%%g%Q[; gza@sgnin@ﬂ%f

synovec rop astlc surgery
pthei chamben AﬂherRAcnabahohcatrB?ﬁ &t foe Athours, tthe dite(sOvere coligicted

a ' .

i TRECAR AR Yo ML SRR SRR S g The
t iwellema’acte:t te. gsrerconmrtamedEﬂFhlwd(Mgmmsre&omblr(am WRESTRIN1
oA PLA PREbSIBEE BN 2ROk bbb eo.
Rhl@btiﬂ‘.H.B@bﬁ@ch%7sml3l (recorabihant baseliSlith peoteinpiSeRAY | His
LS Rteria bt Blobd SN 35 Rt SEel o0 thimBor
Nl §Ylen@in AbSicRaFation BAoRgigment s, material was
sanpled fromwist or proximl interphalangeal joints

Wit E Krid® 1Rt hen®/pidall tdhafgéd o 's9n§\){éloﬁtbrbbf%s€§ngééﬁr during

arthritic destructions. Synovial "tissue was m nced
nedhatiopain yltfomaB%éBa(ekh@% Fells ipsentrgreaggr@sswe phenotype

P f ﬁ@% el HESI0RH) Wrhéreforl, th

ngr%?riiag%} g@?\éeﬁflb ger Qﬁ}ﬁel m I\/Iann \g}rm erors, the

Caventors dbenred_noa@btam @ealrddeusokam syuvial fyoblast eells with
phenotypic features as close as possible to the configuration observed in
vivo and analyzed the effect of repellent factors on the migration using cells

in early and late passages.

These experiments clearly demonstrated the inhibition of these factors on
the migration of freshly isolated synovial fibroblasts from human synovial
tissue of patients with RA and OA.

The results are depicted in Figs. 1 and 2.

As depicted in Fig. 1 (A) and Fig. 1 (B), there was a strong inhibition of RA
and OA synovial fibroblast migration in early passages (passage 3) whereas
fibroblasts derived from healthy donors or in high passages were not
affected. The effects were seen after addition of recombinant NETRIN1 to
the upper and to the lower chamber, respectively, indicating that not
chemotaxis but molecular processes of migration were affected by NETRIN1.
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The resulting cell suspension was seeded into tissue
culture dishes and cultured in Dul becco's nodified

wEagbesyimedi um (DVEM G bco Life Technol ogi esPCBEB®0§/007579

Switzerland) containing 10% fetal calf serumand 100
Um penicillin per 100 ng/m streptonycin in a

hum di fi ed at nosphere at 37 C foll owed by the addition
of 5% CQ2. In the third, fiBth and tenth passage,
adhering fibroblasts were washed, trypsinized and used

f Phedd\indings Etés@ﬁte@rhéra surgesisthay NETRINaedocsy thle migratory
dermal fibraobl asts were used. Ex le.2: Inhibition of
nalhityiaf &he ?Ff"spP‘PtﬁﬁF@19 Uss) Qﬁggcﬁ"%robl asts from
RA and OA patients The inhibitory potential of

r Bp eEpistad indug oA.sisRAtioneo P ABEENETASF S due fiuence of the

{ SHaRkAEhS fifOBh 166 RRAS Wk Lriy28d. MEaRpaishges (P3 and

S patients was analyze I on
aB4hya Hiwongf inbibitonf effest 106 plitB con biotlt tMSF oand RASF  (n=2)
' ' i RBayvden:
LG8 R GRE) YERE i B RAC T Sin 9B o
( Gloly timpresBade oh8lit3)in Gee opper) chapstese hogethenwitts trekeSE; hutetso

previ ousl y. (Jacobg,..et al. ., 4199 FL) ters. wer.e d
wit h 'B%Itfofﬂ qiﬁeSII'tgv\é"('{hco%ar@ﬁ%%’?g\ﬁéogmﬁﬂ%gd r\ﬁ\ng@h% as
f tipgrnbdtarattivedn thie loweedhambenm used as a
cheno-attractant. Cells were harvested by

t EXRFpNY 32InfIRBNES of fe EOMbinAit S1ES AHE NETRINYEDA proifferition
FCS at a density of 2 x 105 cells/m and placed in the

uphOASEoith nt of the chanber. After incubation at
37C for 4 hours, the filters were collected and the
cBldliferatibre rwas) meaduned | usieg ther Cal ePfaliferdtionst it Nk d(Raoctie)

(Aefifpdodfs HRRIe R Rl s, i B8 TRy BT
c lebsurednharoraaioattiv8 - ditifidatiosr of nell prdléeratiay, peoexied for
S5 Hays  Recdthinent e TR TRING ol ddde I e o RGirBlch of
ggﬁgg%/ﬁﬂ.a Flbg drgmeratiohadﬂ/@eys (Dié\tlédllmi ay?mmaﬁ:tu doubling time of
o ABe b iess (rian piaST Bnd 3 difaf RASE? Bl Egaimept rasuted in
400 o470 or
VPASE CARnRABrmARboE VeStent (Fiarb. B wrak ToRbiion of cel

growth was also seen after NETRIN1 treatment; however, the effect was not

significant.
Example 4: Differentiation of Human Mesenchymal Stem Cells (HMSC)

To evaluate the effect of Slit3 on differentiation HMSC were cultured in pellet
culture and treated with Slit3, TGFR or Slit3/TGFR, respectively. Slit3
increased expression of Aggrecan after 7 days of treatment and MIA after 21
days of treatment without induction by TGFR (Fig. 4). TGFR-induced
differentiation of HMSCs towards chondrocytes was slightly enhanced by
Slit3 treatment analyzing MIA expression (Fig. 4B).

Example 5: Expression of SLIT3 constructs in an RTS system

To analyse whether also fragments of SLIT3 can be used as a
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inventors desired to obtain freshly isolated synovi al
fibroblast cells with phenotypic features as cl ose as

w@omelobd7es t o t he configuration observed in vi vBCHEB2008/007579

anal yzed the effect of repellent factors on the
mgration using cells in early and | ate passages.
These experinments clearly denonstrated the inhibition
of these factors on the m g3@tion of freshly isolated

. synovi al fibroblasts fromhuman synovi al tissue of

p arﬂ’@abéuﬂdai mdﬁéeam@rwenﬁm FraPufdciuriige oﬁ%plphhﬁrdacéutlcal

Edet:thfer éreaﬁgerﬁ @?R@'Nétﬂggm Qv{;hg‘% i? (CR?AS e gr@g generated

Saﬁmés'fzéd fd hrrfehbﬁaataﬁagé %fcb@frdtmgﬂtoeas(ém;au@?ﬁwgeﬁs.n Mel Im
| asts derive rom heal

(passag‘,(e7 wher eas fi CY
degllsy ALD peilsqumap\aslwm RS angt OASFeselb andTHMSC and

NEVETRE SRUTEEoR e AR bl PGFS apRARIIGR A BDNA dorived

rﬁs@rpeBNAv@b;ated rﬁmn@ dwimap chendraeytes sndngxiasfitygblasts from

"L RN B0ndiC 0E6ARAR ORAHLATBELPD KBS %) ddeihBttidiusing the

esé Ngs prese sugges
NeriRens 5'e@ACeGAT tkT@CgE@tQE'y GOCIGEA GEA A &IA €C 3" and

P8 BRL EeRleat ATF GEANIT Gar BACAAT 6 81 L7983 fEQ 18 No:
Ios) g&n?g the dmnefs smpcsmmsms ATE TECITSOEaT aiﬁ:f; ?‘@@ITGC
L RER GRETEE ErSIM Sha LG A ERTRAR L g R7 Ne
t (SEQ@UDeNOed) weingsthegsririerse NEASICATIATEG ATC GTOWBAA ATA
BB SAath aland s TERRSCEE SGarhlle T T atfTaneTe
OGQ%) g{ g?r;uctLN{gshleﬂﬁ? Eg@ﬁig\;\ﬁgékrsé@n@AU CAFUATBIGAM 85C GTG
REERoLB8E ABeLmATh A CAG Lo MRS MR ETS GCA GCT
paelr cecadi QRRQdeE\%Et ?@E‘QR‘BSIEODQ% |ihetipéh e Masaining Cys
measured using the Ce Proliferation Kit || (Roche)

awasr gxehiangedt Ry aumla e€C>§85A£ar),r was giened tby ssitedjeagted
onm@ag%gleg&' MRird Ctr(eXT@ eedsﬁefblFe%ﬂéd)a% dééf%nesus Kit

quantl t1 cati on “of ratlon per orne

f (Rirataggne, Aze&i@mnmamethsrlan@)oand\@ﬁwmerﬁaﬁ &8de AGAABA
COPACREBAELRTERE GGG TTA ACA CGT TTC AGG 3" and 5° CCT GAA

ACG TGT TAA CCC GCA GGG CGT TGATCT TGT TGG 3'. Fragments are
cloned into the Ndel and Smal site of the expression vector pIVEX2.3-MSC
and the insert sequences were verified by sequencing. C-terminal HIS
tagged SLIT3 proteins are expressed in an RTS 500 system (Roche
Molecular Biochemicals). In vitro transcription and translation were
performed according to the instruction of the manufacturer. Protein
expression was analyzed by Western blot analysis (SDS PAGE) using
different amounts (1 ul, 10 pl) of protein generated with the RTS 500
expression system (Fig. 5). The activity of the protein fragments generated
with the RTS 500 system was analyzed in a migration assay a) using Mel Im
(described by Jacob, et al., 1995), b) A375 (CRL1619, ATCC) cells and c)
OASF and RASF cells of Example 2 using a Boyden Chamber assay as
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0.1 ng/m . Cell proliferation assays revealed a
cal cul ated doubling tine of about 4.5 days (d) for

WO@RHBP/033785 3.5 d for RASF. Slit3 treatnent resuPCBEPINS/G7579

weak inhibition of proliferation, cell growh

decel erated for about 1 d for QASF and RASF after

Slit3 treatnent (Fig.3). A weak inhibition of cell
grom h was al so seen after f8BIRI N1 treat ment; however,
the effect was not significant. Exanple 4:

Diddcpibeatih EHxiafploD EkoEpn tHé SE L bY proteibt ettt acchidirg to
To evaluate the effect of Slit3 on di fferengmati ﬂn
HOsd e P90 system wasiaddgd|qiter i iheunpes i the loyes ghamper of

Shhiet systelferRs Qepietdd 3 Figls ATRRIPBCFigY 9l and Fld. 83there was an
I ncreased expression o Aqgr_ecan after 7 days of

t inbibitiamer thadmigrationr efeall celhlinps using S!IP%&R%E?%LRRQ #dGtand
: ti (Eig . _ )
dllnsggrdenti g%/ison %‘ﬁﬂkﬁt&e@%ﬁgr ds ?ﬁg%@?\g@)?? é%Ck\?/ath N-and
sCitgimingl stahilimiogcpary obthe SLiT3proteintsegnange @agvell as LRR2

. ) ) ) QLT
ST Bl PSS EHLEEEN Ayt e
f callgmimdicatvly $hatT®dnbarthéemirsmal dingippadomerutafctie protein

active.ingredient far f PN
SFomidarter B aieoay dlstiread, Sspdent (o, trs,iphivitor
heffieat. SLI T3 constructs are generated and tested in
functional assays according to.Exanple 1 to 4 using
Mekam<€ 6! ARim#AInedés! for tleatiiBhat of theuimdtoRFarRAtIENRA)
cell and HMSC and Exanple 9. Al constructs were made
PYnEToPAIRIN bhé Aidshlichle HSHAVSEF lof nbliaiBRibIaste! dHe the
from htman chondrocytes or synovia fibroblasts from
ninfluepdee ofi cereatient Gagtensr ofcthel pRseat NSEWiorDCA be7analkzed in

Rl S it Pl RS by P\ g e e

det tigaGeatdert o' rheumRild @BRACGL$ PRAIDIs 8)collzgargindieed arthritis

GRS R ptoek i TR e ety 200 A% inducec

LiRRZertidle (SECy Dnivderddalisabodanémispinjection 5 BAGCATpe |

ATG ATC. ATA CTA GAA C 3'and 5 ! C CcCcC

CERLBEE oS ompite i Bt <t i Velpp dhe gisggee the

t Fpeflentreicdord'is Giimifisteréd GnGAGsstained Gdelivery system of e.g.
liposomes or saline (PBS) vehicle either subcutaneously or intraperitoneally.

Treatment can be analysed by determination of ankle joint swelling and
measure of inflammation as well as by histopathological scoring of the joints

after decalcification.

An alternative model is the severe-combined immunodeficient mouse (SCID)
co-implantation model. Human RASF and fresh human cartilage are-co-
implanted together with an inert sponge (e.g. collagen sponge) under the
kidney capsule of SCID mice and these are maintained for 60 days (Huber,
et al.,, 2006). The RASF cells invade and destroy the human articular
cartilage.

A third model to be used is the antibody-induced arthritis model, where an
intraperitoneal injection of a mixture of anti-type Il collagen monoclonal
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TGC CCC GAG AAG 3' and 5 GAC CCC GGG GCT CAG CTG GCA
GCT ACT CTC 3'. LRR2 dNCmut (SEQ ID NO 21), in which

wo b@osates ni ng Cys was exchanged by an Al a ( CyBRGBRPZR)S/007579

was cl oned by site-directed nutagenesis using the

Qui ckChange Site-Directed Miutagenesis Kit (Stratagene,
Anst erdam Net herl ands) and the priners 5° CCA ACA AGA
TCA ACG CCC TGC GGG TTA ACA3@GT TTC AGG 3' and 5° CCT
GAA ACG TGT TAA CCC GCA GGG CGTI TGA TCT TGI TGG 3" .
FEBRISSInAl RS PB Ridutes RA remidéeé.gaBdIbiBlices (Tetat, et al.,
the expression vector plVEX2.3-MC and the insert

S nces were verified by sequencing. Ctermnal H'S
tagged SLI T3 proteins are expressed in an RTS 500 -
shdowth (MRdehie they ClronicP VA adurad erantigen induged @gthritis model

! @a{éﬁgft%, E@{;&’&ina%? alr gag@gwr?gﬂ#g%g s%ﬁ&iii?éﬁ?e%%fe@h&g of

ruction urer.
etpmag of @VAER 2amilof Z8dA Bndvibeested abl3etto Ahavgek int¢rsais by

PA sin L f.ferent . .
Pesrat U AafiafA G of YA Bren Slive < stod b are
( Edminiﬁérgd'lﬁ_)‘eﬁmﬁBS ih}é) gfgokriee joint tReibbits aaflgdastfjdsp.o. with the
ener at With t system nalyzed in
rEIeRGRClE e, SITTE ERaRe0L e VE PHUER, PR o I firect o
etheatompolidS3ynovial ABids fOLRIAIBIAN, cAANEK,)differehtialacell analyses,
OASF and RQS; cells of Ex{an%[l@Z usi ng .a Boyden,.
CRISRBRIOIYCHRYIng TRessLrPIElS Pnockaes AlamEtes BB Galipers were
NHeefmipea! Bidbdosstapiat £1d tare®bafdre drd affe &rink@@tion of the
system was added either to the upper or the | owner

cRAMPANDf the system As depicted in Fig. 6 A and B,
Fig. 7 and Fig. 8 there was _an inhibition of the i
mrgeasd ohtestingla cemppund dersits é1velyegiant an altrpation| gfgynovial

q _ h > ’
prh%toglmr%t tﬁ%ﬂgi acEstr%ﬁgEﬁg bgﬁnﬁg@tagﬁrﬁ lr:]nﬁsnglﬁ1 st agl |u|nzd [ %agn_ be
paddedto tihe sgstems optionallynins sgfinenselutien welas aspharmaceutical
d . _ [ l.sq. inhibits the mgration

0 syLaél\(?%ﬁgﬁ%%oI%éﬁﬁléﬁ%sa?éhrﬁjgi cating that only the
L.ni mal bi ngi ng donmj f the protejn c rising part

oFxerpe 4Bl mede tr Jrestmentiof pfldbariiritis (A

inhibitory effect. Exanple 6: Anjmal npodels for . .

t Aaanifeakmegel ,fwetmp@pgofanpqtmqr{hrghlg m§he rabbit anterior cruciate
ligament transection model. Under general anaesthesia and sterile
conditions, the knee joint of rabbits are approached via a medial parapatellar
incision (between the medial collateral ligament and patellar ligament). The
patelia is displaced laterally and the infrapatellar fat pad is mobilized and

retracted to expose the entire anterior cruciate ligament.

The surgery and injection schedule is as follows: 6 animals per group (sham,
vehicle and repellent factor). The animals will be subjected with 1 or multiple
(e.g. 5) injections preferably every 10 days. Animals are killed 10 days after
the final injection and X-rays are obtained.

Subsequently, samples are prepared for histological examination upon with
safranin O-fast green and hematoxylin and eosin staining (e.g. fixed with
10% neutral buffered formaline, decalcification in EDTA and paraffin
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The m gration and destructive behavi our of synovi al
fibroblasts and the influence of repellent factors of
i nvention can be anal yzed in diffRCERP2008/007579
ani mal nodels. A well-established nodel to anal yse new
bi ol ogicals for the treatnent of rheumatoid arthritis
(RA) is a collagen-induced arthritis (CIA nodel in
rodents e.g. rat or nmice (B8bdele et al., 2000). RAis
i nduced in femal e rats by intraderml/subcutaneous

| énbéddieg). of bovine type Il collagen in Freund's

i nconpl ete adjuvants. As rats develop the di sease the

_rg &hgi’enﬁ haGt84ehd d%‘ﬁ%ﬂ} stered in a sustained

ry system of e.qg. posomss or saline (PBS)

Tﬁga e Bk AR 2 9‘%&“% et g, BBt REE rgthods o
j mioracutim&ildlogw Nordving cend @rad franstilctiomedfi symostal Wotdblasts is

at hol o |cal SCOr j.oints af
et BpATaE B e wRfRrka R 2. Pz lNiEb3RRd BY reference
smmﬁhccmbalnMraLarrgumedﬁjenel mlgtAa;rmuag l?é@rﬁ)yzed in various
CO-Jj ant ati gn, node u es
CrT SRS of dBPTR s GRLPePRHPES SHE B¢ but not
Spaiéetd those dégérib@ae.md%pgagmblequ rhe kidney capsule
of SCID mce and these are nuaintained for 60 days

(Huber, et al., 2006). The RASF cells invade and

dE§(§H 8bthk atdht %Bh@tfdn@@n@rpéiéﬁt& iclte@th this {elit, a4 v@ﬁ@é each
be used is the antibody-induced arthritis nodel,

V\H@F@‘%ﬁ arrefespnraq eitebl thistexd @are Mepbyaexpressly dngarporated
ange.ﬁ ¥PGeferer?! éﬁ&% %?Aﬁéwm ﬂtth?%a%é Bf &PeS{nE;a%.on

uces"RA I n mce . g. ato et al
1¢berein Alt¢<bmef6fﬁﬂ¢§§él ach tafethe Hited| docaments @n ceferenices as

a?vIeil ga%np%tggg%?ﬂ &%ﬁ&fn‘% ahﬁ%ﬁgﬁglad@gélghg E:l?eo( RAfR! tHe cited

S are sensit
i referencemisdferalty wg:re$slmomorated1heo¢ln(DB'Aeiﬂn@cm;ost ed
at 3- to 4- week intervals by intrascapul a
awhilei ;Sréfeatteidoermlmcfduﬁdﬁtsi mavieFFeenHtasttatee aadidest:ImGdedit shouid
S.into the

alrrals re ered VA in P .
7 Be a3l et aRatiGhEte 58 bemefe i gosaaRPe Afih ordinary
f sKall Gn tied grt WithoUiB dé pading fion® theMrventiehircits brdalerepetteas
tge ef fec of .the conpound synovial fluids for total

¢finedRiihe claiiss erenti al cel | anal yses,
Example 9: Inhibition of GAG release

Samples of human cartilage (cube edge length 5mm, 4 cubes each
treatment (50mg)) were incubated with or without OA synovial fibroblasts
(50.000 cells). Samples with OA SF were additionally treated with either
NETRIN1, mSlit3 or LRR2 dNCmut, respectively. Supernatant was taken
after 6 days of co-culture and GAG concentration was measured using a
commercially available GAG-ELISA (Euro-Diagnostica, Malmo, Sweden;
Wieslab sGAG quantitative Kit). Results are shown in Fig. 9.
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using callipers were determ ned. Bl ood sanple are

W@ a00ef0337ef ore and after adm nistration of the PCHBR2NE007579

In case of testing a conmpound for its involvenent in
alteration of synovial fibroblast mgration and
treatnment option for arthritis said conpound can be
added to the system optionaBby in saline solution or
as a pharmaceutical fornulation such as a |iposonal
preparation. Exanple 7 : Animal nodel for treatnent of
osteoarthritis (OA) An animal nodel for treatment of

osteoarthrithis is the %Q'g;g,{ceg_ iterior cruciate
| i gament transection er general anaesthesia

and sterile conditions, the knee joint of rabbits are

aﬁ deRE gl (‘l’hlﬁ)a‘i’a E%d'Séheﬁéf JPetdray, Se’iﬁeﬁb@ RieATWE &Thd
e nedi al’

| "at er al ganment and pat el %arrent

T!E@Nwds@maﬂi 20803 &m@@aum bengfit yof émtmﬁ@t with 4 cytokine
|Rf1irbﬂ8%t ﬁ'{téﬁéukfr‘f"ﬁ Rd fo? am $$dl§tegn@rWEGﬁbfé{‘F%8I@bteotumor

lre ant ri or crucl ate |garren
Smﬂ@ws’ factor irapeptot éypascthedam@al sagels of Irbgematpid arthritis.

a | vehi cl e and repell ent

g’é’t@ %ﬁ%ggﬂﬁﬁgﬁ \?A%FP be subjected with 1 or
nultlple (e.g.. 5) injections preferably every 10 days.
AHDM&SHIFE, IHu$slwd S1andi Hpwith i Ad200fleinteraetion af tet guidance

gl?gi‘”[??"ﬁg‘?{h Ce@p gl?'ré‘@e t?r§uglggﬂé}ﬁ"§dcy7'raﬁ§§ﬂl4‘ﬁ§ 1€

exam nat1on u
safranl n O fast green and henmat oxylin and eosi n
st-lawnm mg‘ (@Iogt NJ »ardl \WMahenestes rieuf20a#) RBindipgesite for Robo

f%lrcg %eeag%oarqg) Igg&loﬂ ofI @eﬁQTén\%'?@:g rg geat regflon of Sllt

Cfnmn}mme-netz ors can be constructed using
conventional methods of m)l ecul ar bi ol ogy. Non-viral

d f
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Use of a repellent factor for the manufacture of a

pBar maceuti cal conpddse acserding te plaipleodof aTepaldens factor

f: Ir Z%inl'f@t Tgéuf?gtﬁg(f lto'é lnt ar&{%fgréﬁt?cal ZomigesitiBh 46F HeBrelention
and/or treatment of a cartilage defect, wherein the repellent factor a) has
at least 85% homology to the amino acid sequence of SLIT3 (SEQ ID
NO:1) or NETRIN1 (SEQ ID NO:10), b) is an active fragment of SLIT3 or
NETRIN1 or c) has at least 85% homology to the amino acid sequence of

the active fragment of b).

4. Use according to any of claims 1 to 3 of a
repellent factor, wherein the repellent factor comprises an amino acid
sequence selected from the group consisting of SEQ ID NO:1 to 9 or 21
or has at least 85% homology to any of the amino acid sequences of
SEQ ID NO:1 to 9 or 21 and wherein the amino acid sequence is shorter
than the mature SLIT3 protein.

5. Use according to any of claims 1 to 4 of a
repellent factor for the manufacture of a pharmaceutical composition for
the prevention and/or treatment of a cartilage defect, wherein the
repellent factor is a fragment of SLIT3 (SEQ ID NO:1).
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t he manufacture of a pharmaceutical conposition for
the prevention and/or treatnent of a cartil age defect,

wok@wosiTii he repell ent factor is sel ected fronmP¢hEP2008/007579

group of Slits, Netrins, Ephrins and Semaphorins. 3.
Use according to claim1 or 2 of a repellent factor

for the manufacture of a pharnaceutical conposition

for the prevention and/or t#4@atnment of a cartil age
defect, wherein the repellent factor a) has at | east
85% honol ogy to the am no acid sequence of SLIT3 (SEQ
ID NO 1) or NETRINL (SEQ I D _NO 10), IS an act|
f@agment of SLI T3 olJSREAGRPRING to & "'ﬂésorag of@argpelmofactor

homgl, o8y rﬁ? L&f?@tu?érbf‘ 9 ;?rfdrf%aé@ﬂi&ﬂ ‘E;SmBBsM Bﬁ f@fC fh‘eV&eventuon

fragnent Use accord I Ng to an clains 1
3 ofand/or dieatmentt offay caditagenpiefeet, wherein t éewe!lﬁnt fafé@rolﬁ an

co

ComBEbiSErih AR A% AoREMERGE SSLET NG HamASE

| east 85% honol ogy to any of the am no acid sequences

o SEQIDNO 1 to . '
‘guence is shortea"?%gégquﬂ'gaqo ?gEal"%]gqpro |?1?é:doeﬁent

Usefaﬁ@lOIfﬁh thee tmaralfactufe if aa nmaknboeutlcxal empgsitidnefior the

factor f r t he n ct e of, a | . A

ConpuRietan AGURT e ol o Satlipar GF B raspcigled, with

car jnflitt@ford & edigratidrerafi s}yrtdvﬁal rfigreblastst irftacarticulas @& non-

Use accerdl ng to

E
cl aieR %’rcaft 8ge Q"ﬁgls gﬁ?‘?ﬁ'ﬂteg &%&?‘d}a"m? fArMRYRR AU act ur e

of a pharmaceutical conposition for the prevention
and/or treatnent of a cartilage defect, wherein the
repell ent factor is an agoni st or antagoni st of a ROBO

rgceptor, DCC or UNQgeCaRbRiin 7to B¢ GICeRis NP o0 728Y a
of clalrrslt060f aregm‘len factor for the

ranueRRient acer for e meacasyref atehafmceuwlfcemq%wn for
Pr e\t P@é/eﬁﬁgr/t Oén?kfairggﬁﬁerﬁf ot %arédr’!l@ﬁ@ @éfé%@t belnF; a
assocCl a tration or maqgration synovi a

f i brdegkaenative diseasetassorigtecowith siegragsed| aitaCBmem ofgells to
and/ 0 - ASSHHoAL S ciaf Baridygus formation.

9. Use according to any of claims 1 or 8 of a
repellent factor for the manufacture of a pharmaceutical composition for
the prevention and/or treatment of a cartilage defect being a
degenerative disease, wherein the disease is selected from the group
consisting of degenerative disc disease, meniscus tears, anterior crucial
ligament (ACL) injury, arthritis, osteoarthritis, rheumatoid arthritis,
psoriatic arthritis, juvenile chronic arthritis, rhizomelic pseudoarthritis,
rheumatoid polyarthritis, synovitis or villonodular synovitis.

10. Use according to any of claims 1 to 9 of a
repellent factor, wherein the repellent factor is non-glycosylated at least

in the second leucine-rich repeat domain or homologous leucine-rich
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8. Use according to any of clains 1 to 7 of a
repellent factor for the manufacture of a

treatnment of a cartilage defect being a degenerative
di sease associ ated wth decreased attachnment of cells
to articular or non-articular cartilage. 9. Use
according to any of clains-41or 8 of a repellent
factor for the manufacture of a pharmaceuti cal
conmpglsdat demafror the prevention and/or treatnment of a
cartilage defect being a degenerative di sease, wherein
the disease is selected fromthe group consisting of
degenerative disc di sease, neni scus tears anterior
crucial ligament (ACL), ry, arthriti
osteoarthritis, r heMﬁ@'iatﬁdaFPQWiPﬁm'l@ haﬂﬁlﬂr@tdﬁfé 85% amino
ar t Bejgtd uehéefﬁaHoﬁbg@hBOJﬂycofEtﬁ{; 3find Sciol SUtRESS 67 SEQ 1D
pseudoarthritis eumat ord art ritis, synovitis
or WNQ: néfnamnl%rar@wbereun the aroanLas:ed a@q;mn@er@shmqrtya@fhe
cI ai I t t ke

ep it ST, aptety (G0 iRkeb @ Aol HEREheh it caitiage
secdaﬂzcleum ne-rich repeat dOﬂHI n or honol ogous
| euci ne-richrepeat domain. 11. An isol ated pol ypeptide
havi ng at | east 85% am no aci d Ssequence honol ogy to
atd. of the ami no aciAd phaowaoeuésaloforfiaditidd D thet preYemtion

2 1.a er ej o aci.d se uence s _shorte
hafnaie BRSO B ElRGe Ao CRNIRE Ty o) shefon Tactor as
anddefindd imadnyeoficiainsal toadt od aigayﬂe;ﬁtmetof claim A,
pharmaceuti cal conposition for the prevention and/or
treatnment of a cartilage defect conprising a repellent

fm:tor as defined i mhanyphafmadtaiitiedl leontpobfliod ot claim 12,
ol Ptl de of claim1l. 13 TBe har naceuti cal
n‘é‘&? §in dhe opolvpentideris combine e F8MASe F Heplpat or a
con‘abm%}y\gygtgn@ carrier, an inplant or a delivery
system 14. A phar maceuti cal conposition conprising a

14. A pharmaceuticalr composition comprising a
repellent factor as defined in any of claims 1 to 10 or a polypeptide of
claim 11, further comprising at least one substance, additive or matrix
with thrombogenic activity.

15. A pharmaceutical composition comprising a
repellent factor as defined in any of claims 1 to 10 or a polypeptide of

claim 11, further comprising cartilage cells.

16. The pharmaceutical composition of claim 15,

wherein the cartilage cells are chondrocytes.

17. Use according to any of claims 1 to 10 of a
repellent factor or a pharmaceutical composition according to any of

claims 12 to 16, wherein the pharmaceutical composition is an injectable

conposition for the preventi onPEREPIING/007579
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t hrombogeni c activity. 15. A pharnmaceutica

conposition conprising a repellent factor as defined
inany of clains 1 to 10 or a pol ypeptide of claiml11,
further conprising cartil agd2eells. 16. The

phar maceuti cal conposition of claim15, wherein the
car foragstionel | s are chondrocytes. 17. Use according to
any of clains 1 to 10 of a repellent factor or a

phar maceuti cal conposition according to any of clains

1#gto 16, wherein thesePRHofBAGH Liarh 17 OFBAEPS]icP fActoredt a
i nj ectabl efornmul ation, 18. Use according to_claim17

of ®hAEPRIEUiRRl fRMRASIION AGRESIRGCut Pl dénpwbpiginn the
accondifgedfics a'cm'rsz;siti%elr & N dhe iRbatBRCeYWinGdtion for

conposition is an injectable formulation for
admadministaatiasyintrataricularty and/er injo tedyppviant o t he
synovia. 19. Use or according to any of clains 1 to
10, 17 or 18 of a repellent factor or a pharnaceuti cal

cogposi tion accordi nged 8r ABYorBingloPadiP of dairs 460 1p, 17 or
" "conpadsit

wher ei n the pharmaceuti ca )sition Is selecte

f r omBtdf@ rgpellgntdacter et @ phavhaceautiaajrempositioguEcgprding to any
solid, 1550l k&, e '

2L AR 7] 6 ARl okl 04 A pogflon 18RSiected
mat énomathe group consisting efthreaquenusi lmuixd, @rsalid, sétbi-sotid, paste,

i sol at.ed,.pol ypept.i 0 [, Si .he ¢C nsys .. . .
SO EhECIPRORE S dhafOTals' AeHEE & BRIARSH soapy,seting
20CMate2ACHrYg tistie2atHesivettdomateridl.denot es cyst ei ne and

Y denotes an amno acid for the prevention and/or

treatnent of a cartilage defect.
20. An isolated polypeptide comprising the consensus
sequence:  C(Y)sCYC(Y)sC(Y)osC(Y)s7CYC(Y)20C(Y)20C(Y )20C(Y )13-22C,
wherein C denotes cysteine and Y denotes an amino acid for the

prevention and/or treatment of a cartilage defect.



