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An implant composition for inducing chondrogenesis/osteogenesis is characterized in that it contains an
55 effective amount of CIFB, or both of the above-described CIFs, optionally together with a chon-
- drogenic/osteogenic co-factor.
An implant composition for promoting connective tissue deposition is characterized in that it contams an
effective amount of at least CIFB and is substantially free of any activating agent or chondrogenic co-factor.
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wer e obdsaiMediimf (MEM) Witie 10%-fétRPLLGvind seiom(ABSE ahd(idk Ghitsy pehicDivk 80 wp sbdptofnyeih pasbmLit
29.5 m n Xsllula oatgroeth lusidiateachbd canfi@hcy2withinrone Weekuwirere@panivelsswerd teypaibigesk, bpiht2
and el ect rapghtmed éor experimentatipnewithif thediest tebepastageanr educed) of peaks A and B. The
prot ei ns of Theesks mm@ewagara@sqegwarwewmm cenydl '@dﬂ"B)f with samplasite/es t9stedThe
pf\e«t ei ns VI8P @rosedyrecesi hisicelly t qirbonya @t gl Cell {1p&2) 80:215; R ﬂbdhmqlldwna'@ve[%w
until u$edarvestedy Eyppipigations epyntedcont ¢ B?f“ "@?" ETde@Fquﬁﬂ st elstpe timgs fReinal coll

conbi ned | w ig B['H“’Q? h h"% . e was eutg;r
el ectr oph%wg ’E ﬁ%af%‘g“& }ré P P%E?] eﬁﬁ ) tﬁ 1 ﬁz“%é;%;oﬁégo- B‘UH éez-f
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alon of st protein’ d|Iu d WI | v
Assay fg N &7 s Mo fﬁvay i
protei “ ' ody & Ar ﬂldr .?gaﬁu'n&gs .n&SBQt &5{9 ‘fb?'sf?ﬂnz %d t %
assay f Or Hr%\)e ti&)@r%%m%%g Indilth FoRAPortsst Prote
identity Q en%ltd? Whlﬁr@d?rehr Sl beS aift aniiéd levory? 84 HIA ﬁ&@aﬂ@e y a
cul ture nMegd@biets Thdnge | RS G VBB C kel 3 dhyfsqﬁa&meé Worrozbh ah®btdled H1L86¢ S befotd
|t assegasa,ssag,he ability of the sanples to induce the pr oduction of PG The
correl ation Tiatovmess wele usshyed byathdwingas @ C,dhogeniing aNdl M Guarid@HOIOMR SOaMYBIE I ON
has been sbeasts 1ByWNSEDTEBMM BEM, 288 3aM,PMBFGepH 5.8ia0d extradiB@by shaking overnight at 4° C.

The supernatant fraction from centrifugation at 25,000 X g for 40 min at 4 *C was dialyzed overnight at 4°C

against 50 volumes 0.2 M NaCl, 50 mM Tris, pH 7.4. The supernatant was assayed for PG by ELISA as

55 described by Renard, et al, Anal Biochem (1980) 104:205, and in U.S. 4,434,094.
Briefly, for the ELISA, antiserum to PG was raised in rabbits using standard techniques which showed
no cross-reactivity with hyaluronic acid or PG exiracted from rat bone. Purified PG (Seyedin, S., et al,
supra) from Swarm rat chondrosarcoma tissue was used as standard antigen. The dialyzed samples were
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‘97:1950- 1953. The cell culture was prepared by renoving nuscle tissue
aseptically fromthe upper |inbsepfo teoag®an- day-ol d .Sprague Dawl ey rat
fetuses, mncing the tissue and culturing it in Eagle's M ninum Essenti al
35 Medium (MEM with 10% fetal bovine serum (FBS) and 50 units penicillin,
50 [ er r] dilsted dpit (evhyjin phosphate-butferedaline (PR WUPQ?%WWPPW@UHW?' P@ﬁ@kﬁe@mc?éhﬁ'f"i"uency
wi thi n offSAWSHIZ.2 fahassai blovseredish reraxidese copiygsier ogteanti-rathil lob (Tagg) wasdhe seeends or
exper | mepftiBady 9 oiPkeRyieneginming ps sybstigiey ee passages. The ceI | s Were laced in
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to the dgsidsGfbed B CaaRMIIAD. 'l@rbt @1 Nst@ra 589%)%18&80 Klis! el aﬁhevuow 2 mE6HUR} walghksu e

wi th 1% Louéidiminbd B8 apgdiriearld aré B6péndefibon thé) théthod iised:-The confdidlation 3f Nl

of t has dinb tdteinarieers .tspinammnm éy?teﬁmmdﬁhér&oré and elecoial Weightsldbtaiibd @ifl bd $tmitarg h
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- cul t ur edmeasuzd weigits| pffdireed and thoisdividuakcheifis is 90 @fact otispragedurand fed every 3-4 .
days tzher e £AiR-& malpipined toantivity firethe FHIRA @ssay pirparagiaph 6above @venraftortienting for 34mi &t t he
cul t ur es 190s£dn PRS2ty tasicron) wish egiagenasp dar 2)hrs &7 ty B 0JOM TS 8H 7.4, STAM @alle; 0% s
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extractiR te ?ﬂ’l Pt E'r'?ﬁ 'tyﬁ’eleil E?
centri®fu to ' 9 ?u ﬁ't at
al e va ro d na ratl
[err] agdf ‘g‘g% | :g ;[%ﬂ"f n erna
was assaye fa es ri , et aI Anal B| ochem
(1980) 104: 205, and |n U S. 4 434 094Tc}@q efly, for the ELI SA antiserumto
PG was,raised in rabbits using standar technl ques whi ch showed no
cross-reactivity w th hyal grepe—actad—o+—Pcextracteqd fromrat bone.
Purified PG (Seyedin, S., ptAmifoAcip Ms'10p Hols 8aeaMeied at chondr osar comm
tissue was used as standarf annisp gen| The di alzyzed safpl es were 5
EP0169016B1 diluted 1:1 (v|v) G phpsphate-laeffered $aline (PBS) with 0.05%
Tween sg0, 1 ng/m bovi ne sprurgeal bum n (BSA)7,0 pH 7. 2]for assay. Horseradi sh
per oxi dase conjugat ed goat| antHis rabpit 1gG (2Fago) was the second anti body
wi t h o-phenyl enedi am ne as|suly ratp. The r®dults of [the ELI SAs of CIF-A
and CIF-B purified by RP-HPLCTare shown in R7gure 4. |As indicated 5 there,
the/sensitivity of the asshy iMdwithin 1 toS ng/m ¢f culture nmedia. The
resul t8 of the ELI SAs on the g‘;éﬂ sl | ces of $&tion Flare shown in Figure 5.
These results are conparable td'the results ¥or CIF-A and CIF-B
(corresponding to gel slicps nd ) from tJle RP-HPLC. H. Characterization
of Purified CIF-A and CIF-B 1 | F-A was shqin to-'bela 25,800 dalton
pr ot ei4r51 whi ch on reduction y|II Fded a 14, 80 9dal ton pol ypepti de by
measurenents of the nmobilifieg,ef the proteiggs in a 15% Laemmi i
pol yacryl am de gel in SDS FI qyse 3) as desggg bed by|Laemrmii, U K, et al,
Nature (1970) 227:680. It |s wg!l upderstoqgh that nollecul ar weights so
determ ned are approxi mate|angkhei [ val uegypare deperfdent on the nethod
used. zfhe conformation of [5 1t.-,he p otein aipfects itg nobility in this
system and, therefore, theTotecura—werghts obtarmed will be simlar, but
not necessarily identical when determ ned by other procedures. The presence
of a single band in the profile of the reduced protein indicates the
protein is probably a dinmer conposed of two pol ypeptide chai ns having
substamtially equival ent ami no acid sequences  (i.e., it is a honodiner).
The di screpancy between the neasured wei ghts of diner and the individual
chains is an artifact of the procedure.
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20, CF-Amintained its activity in the ELISA assay of paragraph G
above even after heating for 3 m rgpg 18P6he®i N PBS, after treatment with
col | agenase for 2 hrs at [err] in 0.1 MTris, pH7.4, 5 mMJ[err], 0.02 nM
PMSF with a ratio of collagenase to protein of 400 units/ng protein, and
aft er tr eamirertidsedubnct anelysis of GIBA sBowed thatit has dherfgliowing StglenNAeiinat seqpedcd:. 4, 10
m.[err] with a ratio of trypsin to protein of 100 units/ng of protein.
However, the protein | ost ac%i vity after treatmegb for 1 hr at room
tenmperature’in PBS containing 5 25 nMdithiothrértol (DTT), which would
ef fect fedudlaLeni-ABp+Thr cksh+Tkageys-Bhei-berl($erIPRri-Glai-Iys-Aan-
fractionation on SDS-PAGE resulted in inactivation of the protein,
presunmably due to denaturation or conplexing by the SDS. The partial am no
aci d conpositi®n of CIF-Ais showd0in Table 1. Table 2530 Anino Acid

Mol s/ 100 Mol s 2 1t A _ - _ _ 9 € _ _ _ _ ). 2 35
o %}P@W&efgl ﬁﬁgg Gln-Leu-Tyr-Ile ?\%pgl’;\e Arg-Lys-Asp-Le

Ser 2 16.5 Thr
2.7 Arg 5.9 40 Al a

6.6 Tyr 30 3.2 Met 0.0 Val 7.5
Phe 3.0 45 ' I1e '
3.9 Leuy, ~Gl¥-Trp-. g g |ys 13.9 Pro ND
Cys ND 50 , Trp

ND 55 6 ()EPQéseRd6B1 Am no acid sequence anal ysis of CIF-A showed that it
has t he f alhlsOtbighabdetigns idlidbiticaltotadt repenpdder hemanlplacenta-derived TGF-8. 5

10 5 Al a- Leie-BAsad-al Slightéxsdiffelont mQlyaiaPliveigiBc(26,(aY JsTheas@bd) by yhe- séma -pratédure. This
20\_) 20 difference may be caused by the pro2dsiurbOAccordingly, both proteins are considered to have a molecular
- Oys- Cys- VeightPof grpiibrimately) 26,00-daltans As mefdiieed Ay SDEPAGESOn reduptionthe .pakejn ofragak B ()
= suspect estiowpdjassinglet kandriatyapproxmatalis 11,800 daltong dneicpiing |thaf B e it Prekaply 2t heprodiger. It
human pl adentha agise P%@P"TPW['Q‘?*?‘?"F‘ inJahled. had a slightly different nol ecul ar
wei ght (26, 000) as neasured by the sane Erocedure. This 20 difference may
be caus®d by the procedure. Accordingly? B8t h proteins are considered to

have a nol ecul ar weight of approxinmately 26 _000 daltons as neasured by
SDS- PAGE. On reduction the [raiieé Acidf MelatooBuddResdred |si ngl e band at
approxi mately 14,200 dal ton§ Tngicating tnat 4§, too, [is probably a
honodi npr. It has the am no aciﬁ?com osition'get forth in Table 2. 25
Table 2 Ser 10.6
His 09
Gly 220
Thr 0.0
35 Arg 43
Ala 6.7
Tyr 1.9
. : Met 0.0
o Val 24
40 Phe 3.0
lle 2.2
Leu 8.2
Lys 173
Pro ND
45 Cys ND
Trp . ND

50
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‘Ami ne Acid Mol s/ 100 Mol s Recovered Asp 12.0 30

Gu 8.5 Ser EP 0 169 016 B1 10.6 Hi s 0.9
Ay 22.0 Thr 0.0 35

Arg 4.3 Al a 6.7 Tyr 1.9
Met Amino acid sequence #alfsisiadicated CIF-B has a single N-terminalisedqypnce as follows:

Phe 3.01le 2.2 Leu 8.2
Lys~ 17.3 Pro- ND 4

Cys 1 ND Trps ND 501 57 EP 0169 016 Bl

AM no %aci dhaaqneucemqnaﬂl)ﬂma-:titn:-a(l;eai—!&i—&@aksn—ﬂamgGéuNABQPMnaI
sequence as follows: 1
10 Al a- Leu- Asp- Al a- Al a- Tyr-Q/s Phe- Ar g- Asn- VaI A u- Asg Asn- 15
15 2200

C¥5 Legyal gBrQéﬂﬂkfgﬂPdéitéﬁquﬁﬁltdsnéﬁQPﬁ&DL&QUArQQASGLLeELD' 15
Its ot pr Oper as qualitatively assessed, were simlar to those set
forth above for CIF-A 1. Assay for TG-[err] Activity 20 CIF-A and CIF-B
were tested in Bige TG--[err] bioassay. The assay was performed as described
i n Met hods arng,re aration of Media, Supplenents, and Substrata for
Ser umyfr ee -RAY, Cell Culture (1984) pp 181-194, Alan R Liss, Inc. The
results of the assay are shown in Figure 6. As depicted, both proteins
exhi bit gs ¢he? propaims S2sloediRpielasiosset Varasidiny toalide set épith Bimvé foeCifresence of an
activating agent (EGF) to be 25 active. The levels of activity are
conpar abl. assapfot MGF-g @ptvity ed | evel s of activity of human pl atel et/ human
pl\agent a/ bovi ne ki dney-derived TG-=-[err]. The ability of the CIFs to
W t hst and tQifeAtans GiF-Brvicte testygéin the \iGFHfo bipasbays iThey assaxt Wes Pzﬂomﬂﬁ Fpgpiescribed in

possi bl eMpthodsder| RigparatidneaiMegia Supiplernantsy afd; %ﬂraﬁdw&emﬁ%ﬁbﬁﬁ_m (1984)
enzymat i eP #B1g@4tAlanR. Lsa. Ia¢idhe esylis ot the #*h@eéé?ﬂ"déf'ﬂma Sefs trpicied pleipsy
di gest ed®Hibitie depr depaaesnanse @ He peray 81d ieﬂ‘ﬁ”lp Pfa??q t'"g ’%ﬁ Pfat
30 nat ggﬁ ggg‘{';;g% F‘%‘t"@ﬁ §°6'f-°arﬁ'?l°e‘r’ st Toperae fevely F%"Y'Hn%f e, RFRIRTLTIh
enzymos Ay 63k P TRR S BB,
T A
d

conponent s "H’f!"f n
resul ti n jea

domine

: z o ol Mﬁ E'/ ¢ & &S that d
dosc be (- j & pﬁﬁ‘% ) a%a&g‘%maq s‘h %m SR o e
nondertat Hirgé hg ajo %F thét u?ﬁ& nen P%ddowgeruﬁﬁrbr& &t ¥rlkd?édt may be purified

from the resulting digest using one or more of the fractionation techniques described above (gel filtration,
ion exchange chromatography, RP-HPLC or nondenaturing gel electrophoresis). Depending upon the extent
to which the CIFs are released from the bone matrix and not complexed with other materials, use of

35 solubilizing agents may be avoided. In this regard the pure proteins are substantially soluble in water.

The CIFs are useful for inducing cartilage/bone growth for repairing, replacing or augmenting car-

tilage/bone tissue in animals, including humans. Chondrogenically/osteogenically effective amounts of the

_ proteins may be combined with chondrogenic/osteogenic co-factors found in bone and formulated with
o pharmacologically and physiologically acceptable fluid or solid carriers such as purified collagen for

40 implantation. The weight ratio of active protein to carrier will typically be in the range of 1:50 to 1:1000. The
implants may be placed at a predetermined site in the patient by conventional surgical techniques,
including injection as an active ingredient. Collagenous implants containing only CIFB as an active
ingredient (i.e., free of any activating agent or co-factor) at CIF to carrier weight ratios above about 1:6000
promoted collagenous connective tissue deposition.

45 The CIFs may also be used in the same manner as human platelethuman placenta/bovine kidney-
derived TGF-8 to promote (provoke and sustain) non-species specific cellular proliferation. In such
application one or both of the CIFs is combined in approximately stoichiometric proportions with a TGF-8
activating agent such as an EGF or a TGF-a. Clinical applications of the cell proliferation activity of these
compositions include topical administration for burn or wound healing, implantation for tissue augmentatlon,

50 and systsmic administration for internal wound healing. In such uses the CIF and activating agent will be
formulated in amounts sufficient to induce cell proliferation with pharmaceutically acceptable carriers that
are adapted for the particular mode of administration. Topical dosage forms will typically be formulated as
sprays, gels, ointments, or salves. Implants will be formulated as injectables. Systemic dosage forms may
be formulated for enteral administration (e.g., liquids, pills, tablets) or for parenteral injection. The dosages

55 used in such applications cannot be specified because of the nature of cell proliferation and the variability in
wounds and other traumata. o



‘to which the CIFs are released fromthe bone matrix and not conplexed with
other materials, use of 35 solubigpghemomEnts may be avoided. In this
regard the pure proteins are substantially soluble in water. The ClFs are
useful for inducing cartilage/bone growth for repairing, replacing or
augnenti n@lalms- til age/ bone tissue in animals, including humans.
Chondrogelﬂla!mﬂqrﬁh%fpwgwcwtawnﬁweuGQ-@Eaﬁ%l!ihth’Qﬁ-cl"iﬁ?’ B¥otei ns may be
cobksi ned wi th chondrogeni c/ ost eogenic co-factors found in bone and

f or nul at ed- wh PIFCESH K | e‘BQGQP'&%?P!"g cariiaoeripdreing feeieyi fom hoge. AREBHAbI e 1 ui d or
solid chrri ers(a)é"tﬂ&!’f‘dd’ém P “E‘Eec II ﬁ'fn for 40 inplantation. The wei ght
ratio of acti \)(E; gﬂfﬁjt’;?f @fg”ﬂ?gr at'?’&/pl cally be in the range of 1:50
to 1:1000. Thd ¥ t sit

pati ent by co tl I'H% ?ﬁ%?g xnfngtgﬁn ular glgtdgf 2‘3369 E!a%gnsés el’nﬂnetdh)?l SDS

ues ncluding 1 njéection as

active | ,nar edi en ggésgg i npl ants containing only CIFB as an actl ve
i ngr edi ent (1 (,) tr ﬁf‘gef %E 'w\{ﬁé eﬂ;&mae%macea 2P B8 hintBous o
carrier weight rgi r@ Ra/&t qupﬁmmade&@r laHAGIBR Lsntdiria HRidins VP
ti ssue depositi Q,Q,lec a weight 100 dé’ﬁ@ﬁé al so be used in the same manner as
human pl atel et/ %Hnﬂgorﬂh@%rﬁa&‘ dﬂW&e;k'(lﬂw a EoxyHRthyll EBtiulbr dalior SkclngéTTit
(provokg and suspgbiinatéhOpH £$6.6 uftfer GepiGngicondtiehst Ul ar proliferation. In such
appl i cation one @reldafy the adsorbétfraclidh3roin SheGoatidaieReangorwithysbdiorh nhidrielb gradient;

stoi chionetric peEpsctingais panioh lof the diltite pidivy thataiuites wibdpprogimatgie NS0 to 2ehmMssodivm EG-
or a TGF-a. J i rhioride taPRHPICdriacsdlendturingngel eledtiophpresisianer at i on activity of
these conpositi guilgedomingishid faciifrom|thecRMMHICoI nenderaturingogel dlactrephoresisvound

hdali ngze inplantation for tissue augnentation, 50 and systenic

admi ni st r ki dmrocess apqerding ha¢laima herein &gl borrgs beviredeneh uses the O F and
activating agent will be formulated in anounts sufficient to induce cell
proliferatoft Ricess IRAUTIRRIHAT datr| 3 WhRRIL pRCRISIEN liPe Aigyeg hasian N-torrinal, §eayenea
for the part FSPHRIVASKYOY adninistration. Topical dosage forns will
typi cal ¥y be formulated as sprays, gels, ointnments, or salves. Inplants
will be fornmul ated as injectables. System c dosage ormul ated
for enteral adniAlatheniAsp(Ehg-AsniHx uSysh sge’fgt‘g?’gf?}r ?P‘-}(}{'
parenteral injection. The dosages 55 . used i i i not be
speci fi %d becauRSHTCYFeCYfRT VR E- At @n- B?%Tﬁ"é?ﬁf?%g%n%?% ﬂj@aﬁ?gabl lity
i n wounds and other traugf aT EP O 169 016 B1 Clains Clains for the
fol |l ow ng Cont r % ¥s: DE, FR, IT, NL, SE, CH BE, LU1l. A
process for isol atl ng a pol ypeptl de cartil age-inducing factor from bone,
which factor: 5 (a) is found in manmalian bone; (b) is a co-factor
for i ndgci 09 AGalpdplidamartifags-Ricing Rictol, @hicthfagoract i vity in the TG--[err] assay;
and (d) is a dayiefouldivimagmaliandgper oxi mat e nol ecul ar wei ght of 26, 000 dal t ons
as det erm ned (byis3b&facioviGbndutify cartilage formation:he process conprising: (i)
treati ng dem neyissactwity ibthedCGRistaesa chaot ropi ¢ extractant that solubilizes
ndafi brous pr otdbisresdimen haying am prataximaty melesulas vaight of 26:09fdaftoasyaq deferpigecyy SDS-
filtratron to PR@Rver -a fraction contai n| n9 proteins of nolecular weight
10, 000- 40, 000 {¢hisisglgiablo by a procesgjacserding, Pl B9 f r om st ep (ii) onto a
car boxymet hyl iops 1obave theN-tgminalsenen er at 15 approxi matel y pH
4.5-5.5 under denaturing conditions; (iv) eluting the adsor bed fraction
fromthe cation eRb@ahgerAapt'ﬂha-A%urmcﬁYﬁrPhé %?E(#%ﬁwh’(v()‘ WrkY8cting
the porfion of the eluate of that_elutes at a 150 to 250
nmM sodi um chl ori desRoCRe-=FIPe 61 &rﬁoﬁaén%l?ﬂr'mﬁ ﬁgg'g?gé FesY8 and
(vi) recovering said factor fromthe RP-HPLC or nondenaturi ng gel

el ectrophoresis. 28P2LeR- i¥c3§§ according to claim1 wherein the bone is
bovi ne ppne. 3. A process accordl ng to claim1 or 2 wherein each chain of
the dimer has an N-term nal sequence substantially as foll ows:

5. A factor according to claim 4 wherein the bone of (a) is bovine bone.

6. An implant composition for inducing chondrogenesns/osteogenesus which contains at least one factor
55 according to claim 4 or 5.

7. An-implant composition for promoting connective tissue deposition which contains at least one factor
according to claims 4 or 5 and which is substantially free of any activating agent or co-factor.
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25 Al.a- Leu- Asp- Thr - Asn- Tyr - Cys- Phe- Ser ( Ser) Thr-Qd u- Lys-

Asn- Cys- Cys-Val - Arg- @ n- Leu- Tyr - Igp® 163018B3- Ar g- Lys- 30 Asp-Leu-Qdy-Trp-.
35 4. A polypeptide cartilage-inducing factor, which factor: (a) is found
in mamral i an bone; (b) is a co-factor for inducing cartilage formation; (c)
has acti & tlycomosathefor @Rucing chqndiggenesjs 0'@(% gerpsig wilicheantalnavi ng an appr oxi mat e
mol ecul ar mﬁ%hﬂt'sa@tonzemwcwmeﬁ@ma%or #¥r mi ned by SDS- 40 PAGE;
(e¥is isol af ammwgea'cr?re%@g@'%eé%ﬁom ng to claim1 or claim2; and (f)

gloes gsat%r; s%g#he N- ence factugo of 2 Jmplans composiion for inducing
L m omposition for inducin
As(ri1 oys- Oy < °97i}°§ls’ eﬁga%ﬂs aivid pfqnggnﬂscﬁr% g ‘t%gs'tm%sp Leu-A y-Trp-. 50
5. A facbﬁgmsa&pg. q%ﬂ%&?‘:&h@&@a@m@%‘ﬁ' n the bone of (a) is bovine bone. 6.
I'n

An i npl ant "conmposi cl ng chondr ogenesi s/ ost eogenesi s whi ch

cont ai s 4at | | 5. 7. An
i npl aﬁ{] co%%%%ﬁg%ﬁmgr%&é%aang%g%&g%%@vfge%{ ?rg"s‘ ﬁéa'%d‘*enﬂ)cgisfﬁo{on whi ch

contai ns at ktﬁ%‘-‘atco%&‘orfoﬁﬁ‘n&&fng%&fﬂ@g’e%rﬁﬁnoho clainms 4 or 5 and which is
substanti al | m)ﬁgs%t.m.nw@cgésg@u,ﬂg agent or co-factor. EP 0169 016 B1
8. A conposi {d)@a ifrer havihg Gh REpreAR] MOIBERIRE Hbight OF 26)000 RRPAS @S tteriihbd By GDSL ai NS
(a) ats|east paee factor according to claim4 or 5, and (b) a chondrogenic
or osteogeni c abe prabotomplisingd. Use of a factor of claim4 or claim5 in the
manuf act ur e @Y treatingidemineralized loonp @h 4 chaotropio extraptent dhahglubilizes nonfibrous proteins;

chondr ogenes (i sahisctnggthe exdiagt fom stepr ()ge gelditiatip to genow tai fiaetion | comaiting] prpleiss i on.
Cl ai s for t molefuldr weight18,000A910PGdaltonsy St ate: AT 10 1. A process for

i dalam® ng a (8] 3dserbing dhe frastion f%{(?eﬁfqpn@he'i'tﬁg saskoxysnetity} sﬁhb&meatwmm@mgpaet or:
(a) is foundaPRioxmaAERH 43155 ider depgy ""9§°"§'t'€‘l§~fact or for | nduci ng cartil age
formation; (&Y ey “é&:?qs‘?fp ’aFt}?“f’PfEthPGF*'Témh ‘Iﬂ“ze gra d eptdi mer

havi ng an apfy %ﬁ’?ﬂ%’)_ "”d’?at teﬁ)ﬁtoap '59¥"f‘6tﬂ'§ tofap &“’fﬁ‘?ﬁ’é’ﬂ’ by

_ §?°N
with 2 chaot évaﬁ?ceveémayc%%fmmﬁs ﬁ St g gﬂ&ﬂ@ﬁffﬂiﬁﬂkﬁ?ﬂﬁ%ﬂ Oenar ! rrl bone
SUD] €011 50 4 Babd Al B Pl ¥okndhd 201 00 10 recover 2

fraction contalnin eélrns o ecu ar wel 10, 000- 40, 000 daltons; 20

(iii) adgorpppst Qgco?drnaqa it { & PE‘w?:E.%ﬂ eéw ahaﬂrvf %ead.rﬁéarhgeé.y RRL bt %ﬁdehw ose
cat i on, exchanghfianfhs BiME:0XI nat el y .5-5.5 under denaturing conditions;

(iv) eluting the adsorbed fraction fron1the cation exchanger with a sodi um
chloride gradient; (v) _subj ectln the ort | v) that
elutes at apprﬁ%?ﬁﬁ?ér9525% EX&.?&F&% #E&E?# R IHPE& S6r a
nondenat uri ng | ec e nd.25 r verin aid factor
from tshe RP-H or-Yfio gngfg ?ﬁg SgP &F&c?ygpﬁ%%e5|? $§% §E8r%¥§
according to Ch%b”h%uWE§§eEQ the bone is bovine bone. _

o
40 4. A process according to claim 1 or 2 wherein each chain of the dimer has not got the N-terminal
sequence substantially as follows:

Ala-Leu-Asp-Thr-Asn-Tyr-Cys-Phe-Ser (Ser) Thr-Glu-Lys-
4 Asn-Cys-Cys-Val-Arg-Gln-Leu-Tyr-Ile-Asp-Phe-Arg-Lys-
Asp-Leu-Gly-Trp-.
50

8. A process for producing an implant composition for inducing chondrogenesis/osteogenesis, which
composition contains at least one factor produced according to claim 4.

6. A process for producing an implant composition for promoting connective tissue deposition, which

55 comprises forming the composition to contain at least one factor produced according to claim 4 but to
be substantially free of any activating agent or co-factor.
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:3. A.process according to claim1l or 2 wherein each chain of the dinmer has

an N-term nal sequence 30 subgpgissreters fol | ows:

Al a- Leu- Asp- Thr - Asn- Tyr - Cys- Phe- Ser ( Ser) Thr-d u-Lys- 35 Asn-

Cys-Cys-Val - Arg-d n-Leu-Tyr-11 e- Asp- Phe- Arg-Lys- Asp-Leu-Gy-Trp-. 40 4. A

process aacoA chraegsst for ptodiiangla ecomgdsiidre foe iinducingc thopdvegenesisf ort ¢steoghnasis corensisingyt

got the N-t efomingcthe anosiioc® wutbist antially as fol | ows:

Al a~Leu- Asp- THa)-apezst anerfacRy srofived Sserdiamio)Clpim 4:@nd)- Lys-

Asn- Cys- Cys- Vdb)-amhepd@geniq % gstqageni¢ ¢afackn- Phe- Ar g- Lys- Asp-Leu-GQy-Trp-. 50

5. A process for producing an inpl ant corrp05|t|on for induc

chondr ogerfesVs/ ¢fst 696 Awdyced a‘&ﬂ‘ﬁ"&‘ﬁ 18 Sligh 4 19 e menyiaetye R aat'm?'@‘g&m%"ﬁ@m\‘ Lt or

produced accBfuging ghondroganssisfasigogepssis & for premating F?S'FecﬂYeotﬁfJ{?ldﬂ‘b" M i npl ant

conp05|t|on for nDtlng connective tissue deposition, which 55

conprlses M) tor produced
g%ﬁhﬁg Eanfeb\;ertga@B&? '?P%?I ?ﬁlﬁ, it RE-XE, 8B, B6

accor di fig ta e eé of any activating agent

or co-factor v dfen umiboided e n&%ﬁorﬁélun&zmén@c{n%@ﬁe%ﬂé Pdictory a6 iR, ﬁob@ﬁ@ppa‘i{& i on
for IndUCI ng c( QNE% BGHActheh MtutBidnG@denesi s conprising formng the

conposi tion to(bceﬁmé aqto,.,(u n&;.e,le,eaoﬁtmgpgb,ﬁ, tiggr produced according to claim
4; and [b) a qRIRGGPFERLy RiviERsbigo@RNi ¢ co-factor. 5 8. Use of a factor
produced accor @y éxpier mitdind 4ndefihieh MolbRiNIGeMEhiNoOR 26.000a0uItbr Sy, 88 tdued SPO-FAGE ON
for induci ng cdesdmtogenesi s/ ost eogenesi s or for pronoting connective tissue

deposi tion. Pat eabtngdsveltdnmnuikastPat ent anspr Uche fUr f ol gende

Ver t r agsst aat en:() &3, BdbndelrRon leffiminbiialjsieén KediehenBhi} sihdrh haotaperd Ekiralstionsmiital, das

| dQli er®n ei nes nichigibiied Proteiel sdlubilisiertien Pol ypept i d- Fakt ors aus Knochen, wobei
der Faktor (a) i dsaugewerien idenBirelds ausSgehriticlh Piaer Gelfiftrationyym eing, Frelgior ak 89ynn9iy m

| nduzi eren von Kiedtrteineonit eleargMplejulargpwicht von 10.00Q:) 40,009 Betian erthdfts say Akt i vi t at-
zeigt; und (d) dirsappdeerbieranderiraidion ayn STy IHh am oins) %@W&'&W“&'ﬁi" Kptioneragstat o
Dal ton ist, w e Seher bei PRESHPAREUNY dppaifprendep Bedingyigenivier f ahr en fesralid)
das Beh#ndel n vdM ‘@ﬁtEH‘ief?érda'l ?@?’B’P'ﬁe@r\: ’Wﬂ?d’ﬂ'@ﬁ‘amnf’"a&?t?'fé??? Rt P'Beﬁel%c' racier-

Ext r akt tté‘?“ das
1 e s ey e A SRR A

nden
ei ne Fraktion z qg?'"?r TN } 80Leb
10. 000 2 40. 000 tﬁ‘fafo eneph kﬁs g:éls ,&ggor bi er en %EV}[IOI’I agﬁs?)re
Schrift™(ii) an €l nen Carboxynet hyl zeI | ul ose-Kat i onenaustau- scher bei pH =

4,5 - 5,5 4in gﬁahgﬁn?c&%%pﬁfcﬁﬁ'%ﬂn 6 KhdtHH FIfddrknczRen sind. (iv) das Eluieren

der adsorbrerten Fraktion vom Kati onenaustauscher mttels eines

NaCl - G adi @Nveddifdn radh ARsbRuchNt BdisF | 2 Fdhin Jjde Eder ADithéiKbtfondéise Nhstmingle BéGuepk \I,
der bei get wawashticher wid idilYabiwditCl el uiert, einer RP-HPLC oder einer

ni cht - denat uri erenden Cel el ktrophorese und (vi) das Gewi nnen des Faktors

aus der RP-HPLC gdgr g i{n ;‘%Pﬁ 1 -y S?esd@aeG@e@dsmeexusﬂy

se. 2 Ver f ahr en nach Knochen Ri nder knochen si nd.

Asn-Cys-Cys-Val-Arg-Gln-Leu-Tyr-Ile-Asp-Phe-Arg-Lys-
40

Asp-Leu-Gly-Trp-.

45 4. Knorpel-induzierender Polypeptid-Faktor, der

(a) in SHugetierknochen anzutreffen ist;

(b) ein Co-Faktor zum Induzieren von Knorpelbildung ist;

{c) im TGF-g8-Assay Aklivitit zeigt;

(d) ein Dimer mit einem ungseféhren Molekulargewicht von 26.000 Dalton ist, wie durch SDS-PAGE
50 bestimmt;

(e) nach einem Verfahren nach Anspruch 1 oder 2 isolierbar ist; und

/
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3. Verfahren nach Anspruch 1 oder 2, worin jede der D ner-Ketten eine
N-term nal e Sequenz i m 35 wegpg1igoieBiIwi € fol gt autwei st:

Al a- Leu- Asp- Thr - Asn- Tyr - Cys- Phe-Ser (Ser) Thr-d u-Lys- Asn-Cys-Cys -Val
-Arg-d@n-Leu-Tyr- 11l e-Asp-Phe-Arg-Lys- 40 Asp-Leu-dy-Trp-. 45 4.

Knor pel - i nduff] nightdie| Nrterminhlg Seqyenzd- Fakt or, der (a) in Sdugeti er knochen
anzutreffen ist; (b) ein Co-Faktor zum I nduzieren von Knorpel bildung ist;
(cki m TGF- A- Adday Leka-Asp-Thrrdisp-Tyrd Cysi-Rhe-fer ($er) Thred enb¥$ahr en

Mol ekul ar gewi cht von 26. 000 Dalton ist, w e durch SDS-PAGE 50

bestirft; (e) AsorCstEnsyalatrgr GacherrIyrodderAsRsFhe-Regri¥epar i st;
und 55 _ . _ ... .. | - | 1] 11 11*1|1 EP 0 169 016 Bl ( nicht die
N-terninal e Sed§@PrleN-ELYsFFRsp- Thr - Asn- Tyr - Cys- Phe- Ser (Ser) Thr-@ u-Lys-
5 Asn- Cys- Cys-Val - Arg-d n- Leu- Tyr-11 e- Asp- Phe- Arg- Lys-

Asp-Lep- G vz kR to aufwei st. 6. Faktor nach Anspruch 4, worin die
Knochen unter %a) Ri nder knochen sind. 6. |nplantat-Zusamensetzung zur

| ndukt i 08, aRaGRAN KNS I REHn QR IGHER 66 (a) HinBerkldBliondRst i nen 15 Fakt or
nach Anspruch 4 oder 5 enthalt. 7. | nplantat-Zusamensetzung zur Forderung

von Bi ndggampbfarXiamghdszing &lir ndikish N Sthofdrétenbsbioktédgbnesd) Cdie Alvaipdest bingh oder
5 ent hal t wakod nathVaREadh 4 cbesentis®l von j egl i chem Akti vat or oder Co- Fakt or
ist. 20 8. Zusanmensetzung zur |nduktion von Chondrogenese oder

Cst eogenes dmplefita-Zesamimiehdetzurigadur Edrdearung overi Biedagewebé-Abdegerung alishzumindgst eindn Fakioder

5; und (b) recminspr@hchatieohentdit end imdessenllishes drgiene isglictiam Rigikatay oder Go-Faldarjgndung
ei nes Faktors nach Anspruch 4 oder 5 zur Herstellung einer

| iyl are aB- Zysaiimespeiang s indgidon von ChopdrogengsaadprdPptepgaiese, die enthalt:

Chondr ogenes &) eriedsgteines Eakigy pach Apgorupiy ¢ ader Brifidyvon Bi ndegewebe- Abl ager ung.

Pat ent ans pr U&N &ingt Ghiondregepesaroiar QuirepenatpsexReldp- AT 1. Verfahrsn zum I solieren

ei nes knorpel -i nduzi erenden Pol ypept | d- Fakt or s. aus Knoche wobei der
Faktor 3& Verwen%"g:%)e'"l’y:a%gg?ﬂ %b e gﬁ‘flﬁs@ﬁ‘f"g ﬁ'"gs'g':'a&bzu B~ EHkt or
zum | fluzi 'R VRh 5198 PRRTRGOIONG5P ofel puriFifdgiepd vop BRIGRWerRAPITY Pt zei gt ;
und (d) ein Di 1 i n | ekul ar gewi cht von 26. 000 Dal ton
ist, w e%ﬁﬁ?ﬂ%@&@b%@&?ﬁﬁ;;&%? atD wobei das Verfahren unfaBt:
(i) das Be i . }-ifd Faiols afid Kf3BAeR B B Hktor
Bl aigy | nornea DG i Bicil 10 Bighiin EORRRDT il o RBRGA B8 BN
Unt erwer fen SinfoslHar 28m dbziersii Voh Khorfdiblidg Ber Gel fil tration, um eine
Fraktion zu gswh MaeB-Asshy Aktivitit zeigt; und  die Proteine mt einem
Mol ekul ar gewi@hsin DiRBr rhiD 6iféM®) ungethhrel) MdiokufikJo@ioht vom 261D Daltohlst, wie durch SES-PAGE das
Adsor bi eren destimmt;akt i on aus Schritt (ii) an ei nen
Car boxynet hyl zekdbeil das wertdlxbn amiehtaust au- scher bel pH = 4,5 - 5,5 unter
denat uri er endel) deddehapdelyaen erfrnivgralidiatenEKnachen enit eiem chdctopén Bxtreldiansmitigl tdasHn
vom Kat i onenausichidir8$ediroteing solybilisiest nes NaCl - Gradi en- ten;
) (ii) das Unterwerfen des Extrakts aus Schritt (i) einer Gelfiltration, um eine Fraktion zu gewinnen,
\ die Proteine mit einem Molekulargewicht von 10.000 - 40.000 Dalton enthilt;
40 (iii) das Adsorbieren der Fraktion aus Schritt (i) an einen Carboxymethylzellulose-Kationenaustau-
scher bei pH = 4,5 - 5,5 unter denaturierenden Bedingungen;
(iv) das Eluieren der adsorbierten Fraktion vom Kationenaustauscher mittels eines NaCl-Gradien-
ten;
(v) das Unterziehen jenes Anteils des Eluats aus (iv), der bei etwa 150 - 250 mMol NaCl eluiert,
45 einer RP-HPLC oder einer nicht-denaturierenden Gelelkirophorese; und
(vi) das Gewinnen des Faktors aus der RP-HPLG oder der nicht-denaturierenden Gelelktrophore-
se.

2. Verfahren nach Anspruch 1, worin die Knochen Rinderknochen sind.
50
3. Verfahren nach Anspruch 1 oder 2, worin jede der Dimer-Ketten cine N-terminale Sequenz im
wesentlichen wie folgt aufweist:

55
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(v) das Unterziehen jenes Anteils des Eluats aus (iv), der bei etwa 150 -
250 mvbl NaCl eluiert, 45 ePi0Yfo gt EiPLC oder einer

ni cht - denat uri erenden GCel el kt rophorese; und (vi) das Gewi nnen des Faktors
aus der RP-HPLC oder der nicht-denaturierenden Cel el ktrophore- se. 2.
Ver f ahren nach Anspruch 1, worin die Knochen Ri nderknochen sind. 50 3.
Verfahren nach ARba+leh-AspedfhrsAsneTyn-CydePherSer (SexrkThreRflurkys-~
N-tef mi nal e Sequenz i mwesentlichen wie fol gt aufweist: 55 EP 0169 016
Bl Al a- Leu- Asp- TAsnAQys T0ys ¢Val fhrg BlnsbepTRyrclierdsp-Rba-ayg-Lygs

-Val - Ardg-d n-Leu-Tyr-il e- Asp- Phe- Arg-Lys- 5 Asp-Leu-dy-Trp- 1o 4.
Ver f ahren nach ARSPrlew-GlycB¥P2. worin kei ne der Diner-Ketten eine
N-term nal e Sequenz i mwesentlichen wie fol gt aufweist:

Al a- Leu- Asp- Thr - Asn- Tyr - Cys- Phe- Ser ( Ser) Thr-d u-Lys- 15

Asn- Cys- Cys- Val.- Ar g- -Leu- Tyr-11.e- -Phe- Arg-Lys- Asp-Leu- G yv-Trp-. |
205, Ve %h%@?ﬁﬁﬂ il 3% P Kot e o e A i, pgeln i
| nduktion von oRar ogen sel Ost-eogenese, di e zum ndest einen nach

Anspruch 4 her geﬁsl_paﬁg akE K&.ﬂ&arﬂgétl%_\%ﬁ_é?‘g_ggﬁgeﬂ&ﬁ@w g einer

| mpl ant at - Zusammensetzung zur ndegewebe- Abl age- 2

rung, das die Bi n e ug bg_ﬁagégﬁﬁ,lzatmedhg ' -IRkg¥en nach
Anspruch 4 hergelgtg&eil qugt EXZFaEtor gnt halt und Imvvesengl i chen relf?von

j eglichem Akti vahgp-pdarclo-raptor ist. 7. Verfahren zur Herstellung einer
Zusamenset zung zur | nduktion von Chondrogenese oder Osteogene- se, das die
Bi | dung der Zusammensetzung unfa~t, die enthalt: 30 (a) zum ndest

ei ken nach Anspruch 4 hergestellten Faktor; und (b) einen Chondrogenese-
odor Ost eoferVedalwe@o zia Kergieliung . einge r aplackalriysamnrensstzueg: FzurArisiuktige hvort  Chondrogene-

her gest el | t erse/Pairaggnese, tigrzumiagdest einenpach Anspieoh 4 heygpdeiten Faki seiditen- set zung zur
| nduktion von Chondro enese/C_Bteol%gnese oder zur Forderung von

Bi ndegeweb®- Arfakgpa_zuriderstellung: qigey Impiastabnspmmensetenng 2mdPedamng voa; Bingagowgbariblage-s
Etats céht r adt™dn{es dis Rilgungider Zysginmehgstzungoumiadt, dig pumingest einpp nagi-Angpych ) hergestell-
Procedd d' i sSPeRER B Incrin vegalicsn frof yerpiegighen dktivaion der SSRER B cart i 1 age, de
| " os, | equegl teur; est _trouve dans |'os mmal Len; (b)) est

o act ur ?pggﬁa% egg@';g;’éfﬁg}% Gyt ol s RV Cithmientes oy Hhosna

| e dosage de S : ’ .4n, poi ds nol ecul aire

appr oxi ?%(gtif d )zﬁmgnﬂéﬁﬁﬁg_%: 'l%affgggg s%;@rrpya% bg@ 45 SDS- PACE; e
procéde consistant A: (1) traiter I"0s demneralis6 avec un agent N

d' extracti gn veRdRiuh® BiReshbch ARpHIBH k h&rGestelan PAKRISLUR @idrsiBRRAg ehbrinBIbRAZusatinon-

sounettre |' qufingizlr IRikfon SbOdNdrbgensse/ddBodehdsh loddr G Fsrdérung) @dn EdgeweSe-ALRRE-LT
une fraegiongntenant so des proteines de poids noleculaire de 10

000 A 40 000 daltons; (iii) adsorber la fraction de |'6tape (ii) sur un
echangeur Hevenditations de car boxyndt hyl cel | ul ose a un pH d' approxi mati vement
4, \5-/ & 5, 5 Beveodivations powg lekcEtals cpatractapts sulvants : GB, DE, FR, IT, NL, SE, CH, BE, LU

40 1. Procédé d'isolement d'un facteur polypeptidique, induisant le cartilage, de I'os, lequel facteur :
(a) est trouvé dans I'os mammalien ;
(b) est un co-facteur pour induire la formation de cartilage ;
¢) a une activité dans le dosage de TGF-8 ; et '
(d) est un dimére ayant un poids moléculaire approximatif de 26 000 daltons comme déterminé par
45 SDS-PAGE ;
le procédé consistant & :
{i) traiter I'os déminéralisé avec un agent d'extraction chaotrope qui solubilise les protéines non-
fibreuses ; _
(ii) soumettre I'extrait de I'étape (i) & une filtration sur gel pour récupérer une fraction contenant
§0 des protéines de poids moléculaire de 10 000 & 40 000 daitons ;
(iii) adsorber la fraction de I'étape (i) sur un échangeur de cations de carboxyméthylceliulose &
un pH d'approximativement 4,5 & 5,5 en conditions dénaturantes ;
(iv) éluer la fraction adsorbée de I'échangeur de cations avec un gradient de chlorure de sodium ;
(v) soumetire la portion de I'éluat de (iv) qui s'élue 3 approximativement 150 34 250 mM de
55 chilorure de sodium & une RP-HPLGC ou & une électrophorése sur gel non-dénaturante ; et
(vi) récupérer ledit facteur de la RP-HPLC ou de I'électrophorése sur gel non-dénaturante.

2. Procédé selon la revendication 1 dans lequel I'os est de l'os bovin.
-
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(iv) eluer la fraction adsorbee de |'echangeur de cations avec un gradient

de chlorure de sodium (v) sounetgp@ 168 op@Bli on de | ' eluat de (iv) qui

s'4lue & approxi mativenment 150 & 250 mM de 55 chl orure de sodium a

une RP-HPLC ou & une 6l ectrophorbse sur gel non-d6naturante ; et (vi)

r 6cuper er3.| @cicédéf selon day reveralichijon RPouHP dahsolaquek catn@l chene dip ldimnéins @ uselséqyerice N-

non-d6nat ur sanigale substantiolleddet commesuit:a revendi cati on 1 dans | oquel |'os est

de Mos bovin. 13 gZgll gl I11f s EPO 169016Bl1 &

Proced6 sel on | t d u h e dinmere a
3: %e"ﬁ?%&e&s%@:? &s eﬁ:_e S.-bRAY §£r?§é‘??ﬁg§ hai fergu-

une seduence N erm na sta nt conme” s

Al a- Leu- Asp- Thradigredyt SvﬂleAﬁ?Féﬁﬂﬁlé'ﬁHﬁUILﬁSAsp Phe-Arg-Lys-

Asn- Cys- Cys-Val - Arg-d n-Leu-Tyr- 11 e- Asp- Phe- Arg-Lys- Asp-Leu-Ay-Trp-. to
4. Facteur poI vieptleno@by+Baprsant du cartil age, |oquel facteur: (a) est
trouvd dans | " os mammalien; (b) est un co-facteur pour induire la formation
de carfllage i 5 (c) a une activite dans |l e dosage de TG-# ; (d) est

un di mer e; ay¥gidye HolypBRi ge .é&%%&&nﬁ‘g{eﬁe@g‘%ﬁ%”ﬁ“ vement 26 000 dal tons

comme do6t erm pesQ@guv par un pr ocede selon | a
revendi cationg es@Uné@a&t&:\’ﬁ&n@'ln&@r%'lﬂ&n%ﬂono%fcar(ilfa ;n"a pas la s~quence
N-t er mygnal e d% dHechvi8!dans R-dbkige A MaFy k - Cys- P e- Ser(Ser) Thr-Q3 u-LyS-

Asn- Cys- Cys- V@i es@\bﬂdnﬁ;éﬁ-a&ﬁmuﬁr Ddids Imofsciiine dRPsro:digivembsnt 2600 daltons comme déterminé
Asp- Leu- A y- Tpgp-sDsPAGEact eur selon |la revendication 4 dans | equel 1'os de
(a) set un os(epestistlabledfhr 6n praibod setdntla @vendication] enlb rgvendicationduet € une
chondrogenbseﬁbﬁm@mﬁweoeqﬁiemuimi ent au noins un facteur selon la
rekendecation 4 ou 5. 7. Conposition d irrpl ant pour provoquer un dep8t de

~tissu conjonctif _qui contie 1

revendi cati ons &% gulﬁ%@%%ge%%ﬁ #& Ia‘fﬁerren éger&pt}gleotl toﬁfsagent ou

co-facteur actl\A lga, Xs(;qmqsmtémrpmguJﬂﬁgqueimszm ou
cortl (

| ' ost dogbn&se qui a) au nmoms un facteur salon | a
revendfcati on 4P£§p~'i.eu-€£¥1}401‘rp- (b) un co-facteur chondrogbne ou
ost6ogbne. 9. Uilisation d un facteur selon |a revendication 4 ou |la
revendi cation 5 dans |a fabrication d une conposition d'inplant pour

_induire I§1 @E@g@g&&ﬁgfgﬁ%ﬁé&ﬁgg&g Eﬁqlgéace%gost%gyﬁémer un dep8t de tissu

conj ongf vend ons pour ntractant suivant: AT 1.

Pr OCdde d.| TRGETROA d diéﬂt 563%8&% uR&L%R&QJér&bBH&gE&E’é'h& %&Itlerlt%u fridink 'an ﬁa%‘urde
1" os, Iquel sbigih fddbndichidh trouv6e dans ['os manmmal iren; 50 (b)

un co-facteur pour |ndU|re Ia formation de cartil age; c) a une act|V|te

dans | e dnsagmpsiftion Pmplant pdit plofbquét S ddpBt @ NBSUCCORNIRN qub Bonfiéht 6k mBRE TE el ©
appr oxbgrat i fsel6he led Gevidticatichs t40615 50 mieesd sibtamieMthefodxermpiS-db Abdt agdn€ op [cO-ReE6r
consi st ent activateur.

. 8. Composition pour induire la chondrogénése ou l'ostéogénése qui contient
K/ {a) au moins un facteur selon la revendication 4 ou 5 ; ot
40 (b) un co-facteur chondrogéne ou ostéogéne.

9. Utilisation d'un facteur selon la revendication 4 ou la revendication 5 dans la fabrication d'une
composition d'implant pour induire la chondrogénése/ostéogénése ou pour provaquer un dépdt de tissu
conjonctif. :

45
Revendications pour I'Etat contractant suivant : AT

1. Procédé d'isolement d’un facteur polypeptidique induisant le cartilage de I'os, lequel facteur :
(a) est trouvé dans I'os mammalien ;
50 (b) est un co-facteur pour induire la formation de cartilage ;
¢) a une activité dans le dosage de TGF-8 ; et
{d) est un dimére ayant un poids moléculaire approximatif de 26 000 daltons comme déterminé par
SDS-PAGE ;
le procédé consistant & :
55 (i) traiter I'os déminéralisé avec un agent d'extraction chaotrope qui solubilise les protéines non-
fibreuses ;
{ii) soumeitre I'sxtrait de I'étape (i) 2 une filtration sur gel pour récupérer une fraction contenant

des protéines de poids moléculaire de 10 000 & 40 000 daltons ;
—_—
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‘5s . (i) trailter Pos dem n6ralise avec un agent d' extraction
chaotrope qui solubilise | es protegmgiesoigBfi breuses; (ii) sounettre

| "extrait de |'etape (i) a une filtration sur gel pour recuperer une
fraction contenant des proteines de poids noleculaire de 10 000 a 40 000
dal t ons; 14~~~~ii)-edsorber lal fraciidn|de I'Siape (i) $ur jm $changeur dBRalipng e canpaynEsthy(cpljujoge 2
adsor ber | a frashpddapmodmatvempet 45 3 §,5 sugondilione dénaligales : de cations de
caidxynbt hyl cellivhélugsle iractiomadsebis daberhangevrde icationayec un %adgnw@hew'%ﬁa?w ons
denat ur ant es; ' \w) soumeitre I? portion d il'&)?at &P k) ayi é‘é‘u? é Qpp@ﬁmatagra??égo 62_5 mM de
| ' echangeur de chPRGHe sedium2 e %I’ dCm "H%é'q%'PUP F%;”ﬂge'gffﬂ‘? ﬂ;gat ?/"{tet
sounpttre |a pory)esyperer lgditfactpus doda,RR-HELC gp de Iglectiophorsge sy 89! St MRaE TV efrent 150
& 250 mMM de s chlorure de sodi,um ne. RP- HPLC ou a une

el ect r ophdr bEQ& selglp W?JH!°6‘8H§P6’PA?%% Fos ‘aesﬁdek\\?lsf&"'ecuper er ledit facteur de
|l a RP-HPLC oy de.l' 6l ectropharbse suyr - | on
| a revelfdi atﬁr‘;@ﬁ? sszﬁa ? ;ﬁvgaﬁ%}ff S'é ﬁ’fﬁé.lggrgqé%ug?&ggﬁ_gﬁw%ﬁmfgnéé;a Blﬁ)%gé(;qg%{égz‘leon

| a revendi catl on ou ans Toquel "chaque chai he du dinbre a une s6quence
N- term nal e substantiellenment comre suit: .

Al a- Leu- Asp- Thr AAaR L&y ASps Thire- ASer-TSer-Cits~FBarSexs(Ser) Thr-Glu-Lys-

Asn- Cys; Cys-Val - Arg-d n-Leu-Tyr- 11 e- Asp- Phe- Arg-lLys-. Asp-Leu-d y-Trp-. |20
4. Pr ocg(?e/ sel oﬁspach’wgﬁd‘i'é@t%‘i‘&?gr LRy ‘Tg' '1Ast91'zf&}.?e‘li¥‘?%%ir¥es du

di nbre n'a pas sequel | erm nal e substantiollement comme suit: 25

Al a- Leu- Asp- Thr k3‘%§ni%l¢lr Iag&sw;ﬂ; -"Ser (Ser) Thr-Q u- Lys-

Asn- Cys- Cys-Val - Arg-d n-Leu-Tyr-11 e- Asp- Phe- Arg-Lys- Asp-Leu-dy-Trp-. 30
5.\ Procede de production d' une conposition d'inplant pour induire une
chondr ogen&s ®raoéiéchelgal iareendication b oy @ desripayel ahpayr chalie Fucdimere i'a pas [§sequgnee N-

f act eur pr oddgrminge substantiglomenicamme 84i:on 4. 35 5. Proc6de de production

d' une conposition d'inplant pour provoquer un dep8t de tissu conjonctif,

qui conprend | a1fQr[E 205 Gth# RASHONPRS! CYyHIPOLSe X (Fd €)Y THr 2CLWELYS- Un
facteur ®roduit selon larevendica- tion 4 mais {)our O re substantiell enent
libre de tout ageniCysrQys -l Argeinveet?yr 71lerdspddhecArdokyi@ti on

d' une conposition pour induire une chondrogenbse ou une ost 6ogenese 40
conpronant | a PSRHTHIFWE TSP tonpositi on pour contenir: (a) au noins un
fact our roduit selon la revendication 4 ; et (b) un co-facteur chondrogbne
ou osteogbne. 8. Utilisation d un facteur produit selon |a revendi cation 4

dans la f ag.r 'g&k&é)l?e QroditGor” 0RO Sdntpbsitivn ChiviPiRdt 3jolr Muire une RAGErohEMEsEIsEogENEe,
cgondr 0genbs g4asil doasbelisEcoRtént R Wioind LR KB PFodultsedf pSbvefidicatiorss U conj onct i f .
50 55 15

35 6. Procédé de production d'une composition d'implant pour provoquer un dépBt de tissu conjonctif, qui
comprend la formation de la composition pour contenir au moins un facteur produit selon la revendica-
tion 4 mais pour &tre substantiellement libre de tout agent ou co-facteur activateur.

o 7. Procédé de production d'une composition pour induire une chondrogénése ou une ostéogénése
40 comprenant la formation de la composition pour contenir :
(a) au moins un facteur produit selon la revendication 4 ; et
(b) un co-facteur chondrogéne ou ostéogéne.

8. Utilisation d'un facteur produit selon la revendication 4 dans la fabrication d'une composition d'implant
45 pour induire une chondrogénése/ostéogénése ou pour provoguer un dépdt de tissu conjonctif.
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