10

15

20

25

30

WO 2007/ 039109PCT/ EP2006/ 009145 1 TI SSUE | NHI Bl TOR OF
METALLOPROTEI NASES (TI MP) LI NKED TO
WO 289 NBI91 PHOSPHATI DYLI NCG TOL ( GPI ) - ANCHORS FRG¥/EP2006/009145
TREATMENT OF CANCER AND SKIN LESIONS 5 FI ELD OF THE
I NVENTI ON The present invention relates to the field
of fusion constructs and their use for the treatnent
of 10 cancer and in regenerative mnedicine.
Specifically, the invention relates to constructs
TISSUE CIOHPETBIRNQF ¢giEreos0HrRphERplAs | dyMPNagNkEd TO
GLYCOS{IGRPF PENTE AU ISOS I TAs UeP ) rANEHARS BOROfTREATMENT OF CANCER AND SKIN
LESIONfyet al | oprot ei nases (TIMPs). Additionally, the fusion
constructs of the present invention are effective
regenerative agents useful in the field of wound
heal i ng applications. 15 BACKGROUND OF THE | NVENTI ON
TIMPs in Cancer Research 20 The treatnment of cancer
remai ns a demandi ng task and enpl oys different

t her apeuti c approaches and strategies, offering
FIELDQ/EH‘)HE Nof success. One known approach is to

i ncrease the sensitivity of cancer cells to
i mune-nedi ated |ysis. The sensitivity of tunors to

The preség?mnva%ﬁi@ gérlrzgt%sg Pq tl(l)% ?ﬂgfd&f%ggg%?%&%?&gﬁgeﬁ Iage R)ir %lmeolgé/atment of

~cancer afdeldl regonklafive t Mellitthet eSpecHivallfC ehe XAVERRINORelfes MYPsonstructs

..by the tunor target cell. Matrix 25 ) o
comprisingat a2lyserdpesphadylinonitel) JCFaachasedondissee of inhikitors  of
metallopSIHAGECOMAD. FIitinal 5 M A0 1EHSARELHC LEBILER fention are
effective {cpgndrhtice oty insefi @0 the fidld bf ohlad/heding 209RJatiohd/P ‘

activity has al so been associated with the efficiency
of both perforin/granzyne- and FAS-nedi ated apoptosi s
(reviewed in Egeblad & Werb, 2002). It was shown that
MW activity is regulated at many | evels including
BACKGROIINDQBJaiB UINVENTEONor s, 30 the tissue inhibitor
of matrix netalloproteinases (TIMP-1, -2, -3 and 4
(Bode & Maskos, 2003). The in vivo bal ance between

TIMPs in\RsersiediclyPs det ermi nes whether matri x resorption
or depositron occurs (Nagase & Wessner, 1999). WO

20071039109PCT/ EP2006/ 009145 2
The treatment of cancer remains a demanding task and employs different therapeutic

approaches and strategies, offering varying degrees of success. One known approach is to
increase the sensitivity of cancer cells to immune-mediated lysis. The sensitivity of tumors to
immune-mediated lysis has been linked to the biology of matrix metalloproteinases (MMPs),
and specifically, to the cell surface expression of MMPs by the tumor target cell. Matrix
metalloproteinases (MMPs) degrade components of the extracellular matrix (ECM) and have
been implicated in tissue remodeling, tumor invasion and metastasis (Egeblad & Werb, 2002;
Itoh & Nagase, 2002). MMP activity has also been associated with the efficiency of both
perforin/granzyme- and FAS-mediated apoptosis (reviewed in Egeblad & Werb, 2002). It was
shown that MMP activity is regulated at many levels including four endogenous inhibitors,
the tissue inhibitor of matrix metalloproteinases (TIMP-1, -2, -3 and 4 (Bode & Maskos,
2003). The in vivo balance between MMPs and TIMPs determines whether matrix resorption
or deposition occurs (Nagase & Woessner, 1999).
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The endogenous tissue inhibitors of
nmet al | opr ot ei nases (TIMPs) exhibit diverse

WO 169/839%8¢0qi cal / bi ol ogi cal functions incl udi ngPEHEP2636/009145
noderation of tunor growth,2netastasis and apoptosis.
These diverse biologic activities of TIMPS have been
linked in part to the 5 stochionetry of TI M/ MW/ cel l
surface protein interactions. The recruiting of

The eﬁ&&gﬁ:‘nﬁﬁé C tibs@PNARWBS I 8P AiBiloProdifaseot @MMB&) exhibit diverse
in the defense against tunors. Althoug

physwl@glp@i{hmhoglcal ﬁlmpmﬁ:yxcblshr(gﬁ@m@matmqﬁmmqmgww (ekastasis and

st it "By P St 57 PIES rhye bRl por 10 o
stochlofn@h'y Soft DIMPINIRIFEES] ¥udgseep@psin Tihiefactinng. fTI@@eecmlﬁn@rtﬂ“ cytotoxic
reason that prevents_the conplete elimnation of

lymphoetes qepResentione cmtpgﬂqopaéhwy in ke rgafense againgt dymors. Although

cytotox{ ?elgﬁ%)'%gc% (gr a{i? %H?y.a Koive gﬁf(gdceﬁ qgﬁi @Eiltpdtes QA& $ecognize

tumor cfellmaxtel 1dél&iﬁedeﬁh effeciiye ziml-myﬂ(ﬁtmmmnﬂwamhdaﬂs aseffisiently develop.
. .currently unclear. In general, G 1antl-tum)r effects
This ingfficgey) is opsrepsencibet prexFuls the complete elimingHion jof sesidyaf umor cells

after mg:émgﬁefé Qﬁfgﬂ{ag BOZNOE, Sfthdr/ i Rl aft! maﬁg_ﬁﬁ gl/a%rg?%g‘ease or local

apoptoti c pat hways (Kagi et aL, 1994) orin
inoperabititshVithy etinlopydifahsduhgtionat dtfmlerms 18 egtoddrac hauphaegte€id currently

or NK recognition of target cells (Kagi et alL, 1994).
unclearThe CDY5, or FAS death receptor, belongs to the

regul ator of cell death famly of proteins and is of

central inportance in i mune nedi ated apoptosis of

In generalpthe ami- hsnc(rl\a@ana of GBIy andHIW reeliASrCDosliatpd throngh gither the

perforind iy o RS G0 SRR el B TRNEYs (R g ot 1999
The per’ﬁ?ﬁ«ﬁi— atblWaPlid mediaed by tcﬁﬂft@imﬁﬁéﬁf&é@ ﬂuﬁh%t@l‘m o NK. iréco@nition of

pe |l transnmenbrane ycoprotein. FASL is a nenber

target od}s (Kingh TN (1881, ThodePOh. ar oA deth ToaERorcbclangs to e egultor of

cell dea 35%1%@! nﬁ.R%ot%{e%( g:g& 9%]8}( Ig%gﬁ& )n#ggg'gct% d Z%%dl% apoptosis of

tumor célis(Bragat0 CH) CHufhaa tHA SICIBIS A pIVIDIRT. aismgl& tﬁl@ﬂbﬁﬂ)rane egcoprotem
protein that has a death domain at its Cternm nus

recepton{33d @ntipo zsldﬁh@s 800 dr & ASLemIBAS Fewr, FABL, ASSL) is an

integral W YRR BT i QPR I B Rn itk ARLodBieRE RS % member of

the TNF anhidyyachich ikdides m,&lﬁuﬁﬂd B- élﬁﬂﬁ)of l4mphorite(LT), CD40 ligand
%\slt_emto test the TIMP-GPl constructs of the present
and CD3Qy ligendnThe ectioni aEFAS isemgiatd via |FAdADc(Eﬂs$rass¢awd death

domain 'fllseagx a%%P%? gﬂpihgt hﬁeg %E: tﬁ%ohlaﬁ? LE k\ppr e I;ﬁ;&? d binds to

'S e’seven cause cancer.

the cy’tdpil‘&nﬁbldedthoﬁozﬁai&xl enFASM Mbnﬁffﬁnbavnavréebmat fitund to be reswtant to
di sease at presentation and u&to 50% r e| apse
)

apoptosisomedigfedgthieghr tha 5P p gt tlad?@)S; revggpd in Igney &

Krammé?% _difficult to treat and inmunol ogical therapies
slic 223 interferon-al pha and interleukin- 2 are

general ly m)r e effective than chenot herapy or
Asa modal sygttelmot?:) t st € lﬁlel?’gG %n%‘tjrlugtg ‘of %h pr%esent invention, cell lines of renal
cell carcinoma have been used as an example. Renal cell carcinoma (RCC) is the seventh
leading cause of cancer. Approximately one-third of patients with RCC have metastatic disease
at presentation and up to 50% relapse following nephrectomy (Vogelzang & Siadler, 1998).
RCC is difficult to treat and immunological therapies such as interferon-alpha and interleukin-

2 are generally more effective than chemotherapy or radiation (Vogelzang & Stadler, 1998).
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WO 2007/ 039109PCT/ EP2006/ 009145 3 Cytotoxic
| ynphocytes represent a potential conponent in the
WO 8183988 agai nst tunors including RCC. One neRGREPP6/009145
the TIMP famly, TIMP-1, is3a broadly acting MW
i nhi bitor (Bode & 5 Maskos, 2003). It is a soluble
on the cell {ace on

tei t.can b
Crroto, RO SRE sGRBHE oSG bl OBl i Ao ASE R ramrs
includi_r{gﬁ(@@l et alL, 2000; Klier et alL, 2001). The overall
role of TIMP-1 in cancer biology remains the subject
of conflicting reports (Brand, 2002). To date, it is

T MR 1 I n_anpgi 1St
One mRRFRCAe i Tl AT B 355 80 S8R B (hode &
Maskos R8N0t It ys a s(blumSprStleml\lhat bal baddétttiedog bty @ sikHyEe dnly through its
. prot et#nweghi ited a 10 Er onounced suppressi on of
assomatgwdm Snfape B%‘I’Il d proging (Brew ¢ #osifi9ls Kliep ehrigr2001). The overall
12y )
role of KNI 3h 234&D bglg%'pf%%aéﬁsg@% ub E@teoffc%ﬂﬂﬁﬁﬁeng g%drtsst(lBlr?.nd, 2002). To

strategi es an oP - cancer
date, it is atéepted thahTIME-Ipplepd e molehatngiopenesizetdlbmigretion, and proliferation

ifficult to elimnate once t t unor eveloe
Brand, S0Deh Kecenhity § b Shovn s r,OFbisRomr ThMPrhgroton exbibited a
pronounBé spresRibnSof" Gabdhe]isONEV B gratith ﬁPf@p&ﬁé 35 b?@iF @ﬁ]bfaxzadeh R et
regi ons are avail able to the surgeon,
al,20049unor cells remain in the body where they can devel op
into secondary tunors. This is a result of the
i nconpl ete surgical resection of the prinmary tunor.

The convéhtith@] AFRSHE! ahd\YFPbhaes HBL EAIRF tePIRVIHIESUAR from the problem
effective anti-cancer agent and stratégy in order

that tumpe aelbscargdiflicnlsvio aliminate opeo thef bmulmn developaro rPrmy stumors are
n an di vi dua part i c atient t
usually tethe¥Rd A5 e 3Rbiens By Bitger Hidherel, i Ko By i al"Riions are

availablPfd fHRY YrEddAD bnd, thes, aliror @am BSmaif 9 e Bbdyt %efér ﬁéﬁ hn develop
i nvention are useful for I'tilling tunor cells in

into secendary pympers. Thisvista eesaicpfi the tin etej yrgipal gesepgond the primary

wumor. 10l € of TIMPs in Regenerative Medicine The present

“invention is furthernore useful in the field of

regenerative nedicine. One significant area in the

field of regeneratlve medi ¢cine is concerned with the

The presgpt pnyention thsgriors prpvides an efisctive MetbFanser aganhead strefegy in order

t
o e G A d A0 AR AR S 35S LU Yol in pien
that was leubjenutieﬂoyangﬂnemlm stupécal essecfia ofi g, prirearg rt&tnot erhe:) Buti-cancer

agents of Iililmg Q&%%B%ﬂ%éﬁtﬁ{]%%fgéée@#gqgl b 1Sk eg%gh o m cel mcs in vitro and

in tissued RGAHH.t ment and proliferation of different cell
types, an el aboration of the cellular matrix, and an
i ncrease in i mune surveillance.

The Role of TIMPs in Regenerative Medicine

The present invention is furthermore useful in the field of regenerative medicine. One
significant area in the field of regenerative medicine is concerned with the wound healing
process. Wound healing relates to a natural restorative response to tissue injury and involves a
complex cascade of cellular events that ultimately generates the resurfacing, reconstitution,
and restoration of the tensile strength of injured tissue. This process generally engages the
recruitment and proliferation of different cell types, an elaboration of the cellular matrix, and

an increase in immune surveillance.
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WO 2007/ 039109PCT/ EP2006/ 009145 4 Wound heal i ng
proceeds in a tinely, sequential manner and can be
WO zhievdadead i nt o four general phases: i nfl ammat iRET/EP2006/009145
granul ation, re-epithelialigation and tissue
renodel i ng. Each phase of the wound healing process
i s regul ated by special signal transduction pathways.
During 5 wound healing, an increase in the expression
Woundq{eaﬁﬁgjﬁf&e&ﬂQE O §malydsGb il rRaRe P&t éay bd Mivided mto four general
particul ar, increasés in the levels of INF, IL-1, and
phases: |1nﬂ$nniaam dremratiers crpwpghbhamuqngandh@ssun |rcma<llelmo Each phase of

S I NIRRT O T —

wound healirfg) R InSred§e iri Rd Ukpreskid® of Qrbveh FAckirs Andl Gkokines occurs; in
Durlngthe ranul ati on phase, the fibrobl asts

partlculpt dnoreasenine therfieyelstof TNF tIhel vandnid-6.dye heem describely During the

initial i esg : ﬁgt pwﬁ&;%' %ﬂé& ﬁ%é_i%ecg%.ﬁr éqlg\}zazafﬁ.ﬁ-u and CSF, both

macrophd}iet énd ha.ﬂ;ﬁ)phﬂs widieeruited o figm 4 Bbripélbh eDikihg dtdramulation phase,
is characterized by the proliferation of

the ﬁbmbhaﬁum@k&m migraghtonthgrweend, nd serwtenSiid, The¢ligriop proteins

involvelfo B e RS YAMEY, PRICRE Fr, M EURF. o i phase in

wound Khhﬂﬁ@, r%pﬁlibliah!éthastdhﬁr&feﬁ'ﬂed Gy theoprelifesathdPef keratinocytes,
TG, GV CSF,  EGF, a @.Pd ]L)JPAandtPA,_iStgg )
which F’éBTéﬁﬁu e | thal Woud. oppdplspsby ran wsasaTe siiy Piyo8brabiasts, which are

respons%iile:‘] gﬁz v d %nﬁﬁ&ﬁﬁ{ THEEshR Soff gﬁﬁpﬁés@ N WHictP iR the effector

, during t tissue reno ng phase,
proteinst MMPY) IKASF sSTEF p BM «CSF, HGF age mbdsambtRA,xis theadi-egthebialization of

the woup SuEiiHen e griom L ARt ORI RB R o dprisy. Fipally, during the
tissue réiﬁééeﬁbg ghas%t ﬁPEbb@efstst hedi&s @édlmgeﬂ&ﬁ%adﬁﬁqm {o%e F6rmation of

pr ot ei I NVO dinthis |ast phase of wound healing
scar tissuncapogtosiEGH-filirpbleksandhal sWitulpﬁonﬁﬁie‘ﬁmSatlm diffexsotiation of the

ble f f h
kertine i S BT NS e N2 BB R oF BG4 b imtuce
TGF-b1t MPPLRYTEPS. Mportant role in both the mgration of

fibroblasts (MW-1, -2, -3 and -13) and keratinocytes

(MWP-1, -2, -3, and-lO) (Singer & d ark, 1999) in

1] 0 I [
rhus, o 8 R0 R pAE b Sy MG B frobits s
the keratifi6cyiés ind MMPR Qhitaslay a@huma:EGMedﬁ @b&ﬂﬂielrﬁigrz&ﬁﬂ; of fibroblasts
turnover. The MWP fam |y includes, | nter alia

(MMP-, o2, ég@ﬁ!aéékmm@tmwmvl%@@ ag rb%eﬂsyaa%s?c Clark, 1999)

i oy WO, 5 S SRS M S sty i

the ECNIMVMRE lib}&)r aﬁ:nnlnpbm irels iof EQkehilegradation nnd toatoven Tf‘he MMP family
rnet al | gpr ot ei nases S).. t unct j of . MVPPs )

includes, 75 @bt e@f%GFPW| W«%% AL g EeHpmelysins

(MMP-3 Wi@n AEMIRY Qemgeltahh&eﬁ’f EM%SQ aMNfFJ% rﬁ&tﬁlﬁﬁl\ﬂ (MMP-7),

depositidn durin und heal I'ng e. rebU|Id|ng of
metallodlastase (MMRBel 2) iasd Leseree en? snemblbnebmndmlatryc mataﬂomoﬂmnhses MT-

v RSBy S S g TR S D b .
balance tb@tﬂr&lﬁ' st k%sé%ﬁw aﬁd :Eer &dp ogltloﬂ\hﬁﬁ’ﬁ t\hbﬁld healing, i.e. re-
licate baI ance betvveen t he Zrot eol ytic breakdown

buﬂdm&ufcthe m@m¢mm@n@m Cognigpgicy. a‘b@)e@ntrqlaf MMP activity
bed, . di s rs su a n C 3
s moau ) 1 54 0 D5 RIS b ERe8 Ry BT LERL 40P v e

MMPs @X£ @5ISta6e. Shkerd s leh&ﬁé GalinGe€ detwedt the proteolytic breakdown and

-
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Therefore, there exists a need to control or
| nfl uence the physiol ogi cal balance between
WO NHPEYe activity and ECM deposition during ?‘HQER%?@?{WMS
heal i ng process. In a furth®r enbodi nent, the fusion
constructs of the present .invention provide an
depositiin| SCECNEIS (ﬁgﬁﬂ?erdatdi%?déf@ Sidh dCsbroRRal WA RBALIMY may result, for
condi tions defined by a disturbed bal ance between N%P
examplpydreras woands, exegssiandeEAM debdsidiscamings, for exanpl e, '
in keloid scarring or chronic 10 wounds, that are
comonly associated with increased MWP | evel s.
TherefddeldiletcdBaAklsYa nkb@ th Usn@o] ePNalidHEE SheTphlHiBldics Walance between
i nventi on ovide an effective re enera I ve ‘agent
proteas¢ peiivityand E&Md@posﬁmm diieg the wounid bicalingeropessmat i on of
scars during the wound heal i ng process. 6 SUWARY OF
THE | NVENTI ON Di scl osed are novel anti-tunor agents
In a fudlivd efftiodifiéntf B fubdntdoRsiriRs bf tHe Praf®einveltiord Peovide an effective
present disclosure is based _on the surprrsrng finding

regencrpliy agept for e GreAmYR bCaditons: dafingd rhyci d balancé between
I
o 4S5y BN L o S o i

woundsy tHat area¢tininbnlvi as80cidied veith umtaaea:l MME [EvsistAddidbnally, the fusion
deternrnants of Tl MP have. been conbined with a
construgis f shs, Profent pRYE Pfﬁ‘éﬂﬂct%! eiif@ﬂrsf TEgRORELive Aggnt that can reduce,

| mmlm"%%h{mﬁit P?e fo %@"‘Eﬁg er apy H{i& h%ag 2 a%%?%:cﬁ

epr0|ts 111/IP protelns anchored by

gl ycosyl phosphatidylinositol (GPlI) to be incorporated
into surface nenbranes when purified and added to
cancer cells. The fusion of TIMP-GPI with a nucin
domai n further enhances the presentation of TIM
proteins on the surface cell nenbrane and nakes the
fusion construct nore effective in rendering the
cancer cells sensitive to i mune- 15 nedi at ed
destruction. In the follow ng exanpl es, the present
di scl osure denonstrates that TIMP has the potentia
for the inhibition of growmh of tunor cells and
reduction of tunmor devel opnment both in cell lines in
vitro and in tissues in vivo. The linking of TIMP to
a GPl -anchor and exogenous
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20 administration of GPl-anchored TIMP results in an
efficient insertion of TIMP protein into thé cel
~nmenbranes of cancer cells. The GWwanchored TIMP-1

surface expression induced agvariety of biologica

effects in cancer cell lines wth potenti al ,

t herapeutic rel evance such as inducing the
SUMMSRYeQF B INFNEION pat hway in cancer cells. As

shown in the foll owi ng exanpl es, the suppression of

cancer cell proliferation was observed to be

dose- dependent. 25 GPl-anchored T1MP-1 protein al so
Disclbbedcite dosaamEttimor agenss addvRethags dorghe WRMnwna afcancer.

dramatically altered the cell surface association of

di verse MWs. ‘Most significantly, the normally

FAS- apopt osi s resistant tunor cell lines were

The p&&@ﬁ%@&oﬁﬁe% Bds¥@ oh ehdAPHGHAR findREGi thitEGPKaddhb@ TIMP effectively
MP treatnment results in a down requl ation of
reducmr al]&]zi’@?ﬁﬁ cencer gell projfepitionen RIS sy gh@svgo%@ger cells in cell
lines % @fr% a!nﬁ i® (R KR ts%{:tﬁra?% Hﬁl?ﬁ(ﬁiapdet-erﬂhﬁaﬁtg loFHTIMP have been
owar ds "a |gher concen I on pro- apoptotic
combiped ingthns glyeysylishoepkatidsdiaositol ¢GPT)hechorcareh opdonally, with mucin, in

sensitivity .of FAS—nedlated tosis CTIHIVP s rface
order 3o geReialced  highlyc pieaiyes ch cmot@grﬁfvg agent @PHB%‘P 5§ﬂ°ﬂs TIMP

o Soo 35 Y S AR A PGP PP ol o s

presen

.membmi wheh puiified apé utidal wp@EnceatelleiBhei fusxbhe)ft']flhﬁt—ﬁﬁ twith a mucin

i cal

domaip Syt ohmse PROTRICARIO Of JEIP BrDiees of (B gatase ell membrane and
makes%@@.fsﬁ orCMsRhct 1SESAPRE @@renamgg the %hﬁcee QLG BURIVR to immune-

mal 1 gnant brarn tunors gl 1 obl ast oma.
mediatetl desimetionsi nce tunor cells, including renal cell
carcinoma (RCC), are intri nsi cal | y resistant to
FAS-nedi ated killing, the present invention provides

In the BNo&ideGhnpRsMBapsestit dighshare ddmeonstnates theteTIMP has the potential for
susceptlbletoF >-medi at ed apoptosis: 10 In a first -

the intdbifien bf gtoveh of ismpr callschd reduction of §fmer devslopment both in cell lines

i Vit G, 8 TRARS] Por or W AP 8 ATFBS Ba GFafensF apd exogenous
adminiH#rti RO CEPI o/ TTHAPCREEIN inl &iﬁéﬁ@i‘eni #3ErtioR HFOTINGP protein into

active matri x mettal oprotei nase, wherein said TlIMP Or
the celbmembyrnes iof yanger icolds. fﬁmgﬁ@ anqhn eldMB-} surfaceeekpression induced a

variety QS SBYeR GRERCa Clicel 330 ifes Withtsfenfill AERTC teibvance such as

mducu% i1 Flﬂx$-%§é<ﬁ%ﬁed)fap@pﬁatibl PREwdOiPERvENEeliel Aisndhokint it i@ following -
ormation of a scar. Di'sclosed is a fusion construct

example; [thesuppression pf vpneen cE W prpiferationyas ebseryed io beridase-depeadent.
sequence of a tissue inhibitor of 20
met al | opr ot ei nases (TIM?) or a biologically active

GPl-anthAsdeNMB-h eprotfin AL bbb dked aetrefibdVdf @roliMP-Og hﬁ@lﬂrM/IPS and
active fragnment thereof is |linked to an amno ac

dramaticaliy altersd ghe gethmirface dsseaation ehaerse MM sa Mo sa@nﬁcantly, the
nomal%r?gﬁsr%%gﬁ)fsm%'eg stanf Stéﬂn%p %?ﬁfengﬂrérs g%éﬂé Egﬁdg} f{nsn%‘he to, FAS/CD95-
medlatcd Eilighg0 IGPIL NRAP Sréaﬁﬁeﬁt ﬂ:suﬂmid y down &emﬁdﬂ Okamg-apoptotlc BCL2

- uence 25 and does nqt contain.a i
protcm g a corresponding increase in pro-apoptotic HAX protemna'hus shift towards a

higher concentration of pro-apoptotic proteins may be one reason for the increased sensitivity

of FAS-inediated apoptosis of TIMP surface engineered cancer cells.
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The term "nucin" relates to a famly of |arge,
heavily gl ycosyl ated proteins. One class of nucins
are menbrane-bound due to the presence of a

hydr ophobi ¢ nmenbrane-spanni pg domai n that favors
retention in the plasma nenbrane, while another class
of nucins are 30 secreted on _nucosal,K surfaces. Mici

Using gherabeve AeBacimiae (o riomshered TIMP papteing i Rolymeptides of the present
mvenﬂ%% ;l%ap?sﬁe%ﬁ oved Ciﬁ ?Q%%QJ %@ﬁéﬁ?{egﬁ? Oﬁéﬁcaﬁﬁphcauons in the

ranslati ona
treatmemb ofl daitual batwes yftat inebmple® sakigidal médt;ondtbff thepeimiary tumor like in

regions are found in mature nucins. regi on
advanced, g%é@ﬂ?%@%?ﬁ%ﬁ@ﬂ% gensh £eb sz@wtnemqﬁ éﬂl mag@w&rwn tumors, e.g.
gliobl igh are lightly 7a glycosylated, but rich in
: cysteine residues, which are likely involved in
-establishing disulfide Iinkages w thin and anpbng

nmuci.n nononer e sSeco nt r al is forne
Morcots. fie Rp1oE ok b dBrIr B aara o cat o i B S Caly rosistant
to FASSﬁQ&'ﬁfbﬁeﬁiluigh Rh& iphesieinialibn Protilld AMMelBciRe fheans to render the

residues are serine or threonine. Micins are

tumor cglls eusaéptibls ok A8 evedistedmpaptosisaggr egat es of proteins
havi ng nol ecul ar masses of rou hly 1 to 10 mllion
Daltons. Wthin these aggregates, nononers are |inked

In a firttaspad, thead kgyrovidsd |the Uy df@rﬁxsmmadoﬁmdt Rb@TpA{3irpoais amino acid
al t hou%g i nternol ecul ar disul fide bonds may al so pl

sequenge of\@ Piger obdutyypelTEraliens etsyrsas (BIMP) ora biologically active
fragment thereof that inhibits active matrix mettaloproteinase, wherein said TIMP or

‘biologically active fragment thereof is hinked to a glycosylphosphatidylinositol (GPT)-

anchor, for the preparatioﬁ of a medicament for the treatment of a skin lesion of a subject

to prevent or inhibit the formation of a scar.

Disclosed is a fusion construct (TIMP-GPI or

TIMP-mucin-GPI) comprising an amino acid sequence of a tissue inhibitor of
metalloproteinases (TIMP) or a biologically active fragment thereof, wherein said ‘TIMP or
biologically active fragment thereof is linked to an amino acid sequence of 2 mucin domain

followed by an amino acid sequence of a glycosylphosphatidylinositol (GPI)-anchor.

In a preferred embodiment, the 3°-end of TIMP is fused directly to a GPI-linkiﬁg sequence

and does not contain a mucin domain.

The term “mucin” relates to a family of large, heavily glycosylated proteins. One class of
mucins are membrane-bound due to the presence of a hydrophobic membrane-spanning
domain that favors retention in the plasma memfara'ne, while another class of mucins are
secretcd on mucosal surfaces. Mucin genes encode mucin monomers that are typically
synthesized as rod-shape apomucin cores that are post-translationally modified by
exceptionally abundant glycosylation. Two distinctly different regions are found in mature

mucins. One region includes the amino- and carboxy-terminal regions, which are lightly




role in this process. At |east 19 human nuci n genes
have been di stingui shed including MJCL, 2, 3A 3B, 4,
5AC, 5B, 6-9, 11-13, and 15-19. The nucin as used in
the present invention is pref ably a menbr ane- bound
muci n domain 5 and conpri ses preferably an am no acid
sequence sel ected fromthe group consisting of MJCL,
MUC3A, MJUC3B, MJC4, MJC1ll1l, MJC1l2, MJUC16, and MJC17,

or a variant or portion thereof (the above nucins are

reviewed in Moniaux N et alL, 2004). In anoth
glycosymeélf. &nt seh bnpystiperesidugs, mpha%etlaheb inyolyed dn sﬁabhshsng disulfide

tinkages, e 3 ot Al oo T E Pl GRAL b B Hhrmed of

multipleoifan&éiﬁ‘ réﬁaﬁﬁofarw 1 BOpsiduecugedes ewlgein @dpbalf afithy amino acid
whi ch, consists principally of secreted,
residues rg,serer tgaRIBLy nol ecul es. The typi cal core
' structure of chenokines is partially maintained by
di sul fi de bonds between positionally conserved
Mucins atesgencralyrsesietbeisas lﬁmasmmgrcgatesrﬁqmmms haemglrﬂdsc;ular masses of -

ctur racteristic is the 15
roughly 381D rllicriplimsr it §lest pREEEHRS FIoROTHE it Poked 9 one another
mostly H(Y, fon-cvalent ﬁh&ﬁcﬁdn%naﬂi{:ﬁl%hrfﬁfehhole&ﬁg disH180 Bofds fﬂ?j BRo play a
- IS a cystelne an I's "any am no-acl d residue. Four

di fferent chenokine famlies have been identified '
based on the observation that chenoki ne peptides can
be di stingui'shed by the organi zati on of the cysteine
resi dues | ocated.near the N-term nus of the nol ecule.
Fractal kine itself defines one of the chenokine
famlies, and is distinguished 20 structurally from
ot her chenokine famlies as the N-termnal cysteines
of fractallcine are separated by thee residues (i.
a CX3C motif) as well as being tethered to the ceI
menbrane by an extended C-term nus transnenbrane
anchor that includes a nucin-like domain, or . a
muci n-1i ke stal k. Thus, the mucin and fractal ki ne
domai ns contained within the fusion constructs of the
present invention are suitable for achieving an
i mproved anchoring of the 25 TIMP protein in the cel
menbrane. The TIME as used in the present is
preferably derived froma mammal ; nore preferred is a
human (the four TIMPs are reviewed in Marinello F et
aL, 2001). Examples of TIMP proteins that can be used
I n accordance with the present invention conprise
TIMP-1, TIMP-2, TIMP- 30 3, or TIMP-4 and their
correspondi ng variants in other organisns such as
nouse, rabbit, dog, cat, sheep, and cow. 9 The
GPl -anchor as used in the present invention is
preferably derived fromthe 1ynphocyte
function-associ ated antigen (LFA-3), or a portion
thereof, and includes a GPl-signal sequence that
medi at es nmenbrane associ ation. Al so disclosed is a
nucl ei c acid nol ecul e, such as RNA or DNA, conprising
a nucl ei c aci d sequence that encodes for the
GPl -anchored || MP construct of the present
di scl osure.
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I n one enbodinent; the nucl eic acid nol ecul e of the
present disclosure is contained in an expression
WO pbiEoadd9 a vector or a host cell for expressPOWERLO06/009145
the nucleic acid nolecule of the present disclosure.
Al so disclosed is the use of the TIMP-GPI - or
TI. MP- muci n- GPl. fusj constructs of  the, present
role ingthis, PESESSe % legh ol PRSERTCB €Rsk, baye bE%w atsmlaﬁw including
MUCIH! 2SIAuH, 4CaReesBablet 1 99! sidp-19.emoval of a primary |
tunor.” I'n’ one” enbodi nent, the TIMP-GPl or
Tl MP- nuci n- GPl fusion constructs of the present
di.scl osu re contai ne maceut i cal \ }
The miggR 38 358 51, Bsriadt Bkghon & AreBl A Br b o mucin domain
and colipRisdd WRFERb1yOAn BhiYio Mefd Bedahced Ysle@Bd Cﬁlﬁﬁttﬁél GréuP bonsisting of
r esent dlsclosure are suitably used

th
MU%M%W%MJ% Mam@smuqalza NSVEH6r muMUcw or a variant or

. epbhodi t he antl the
portion dﬁ:‘téﬁog th eal%lorvg mict Vnggtggn Bfuag]a oit éral)s 2q06l). In another
preferrédemdodiencdt, 4 hﬁudltﬂiﬂﬁk lm&fsed @B Cik | iodlatet ﬁdnﬁhthél Sifface-associated
tumor patients with a high risk of residual cancer
chemokdag CX qrieacedking (¢X8Cldhce of a local relapse, and
in those patients having an obvi ous residual tunor
due to advanced stage di sease or |local inoperability.
Fractallnefisranleynber hef fheslaoge andsdomipléx icheraditinei ghersagetfymily, which
spr.ay. |ngr|nto t he wound and/ or |nject|on into regions

consisty HBFCIB?I Absecasisfy priilammatony alseuley; s bhej el sore sigucture of
chemokifles' §& ? aﬂ‘O/ MRl RSnE @ by rl:ﬁ#] i3d W3ndl HANGSH 8§§ttt>nally conserved
rati on conp e ] € Ing a

prolif risi steps of su
cysteme:mms dralr Imabsit rod dhemahmefﬁeqmtles;a fanmlumtstmbtural characteristic is the
[1vlP-nuci n-GPl gy, T| MPGRI fu3|on constryct. In a
distribufign gy %m%wﬁm the ol fricy PSYSteHs SEnatge fpetf: CXC, CC
and C, mréf@t fof é,éétahe g X6 %?%m@-famﬁ%gldﬁé O%uf' Qiffi&H chemokine
di sturbed bal ance between nornmal physiol ogi ca
fannhesvﬂ@vq) betre ddentifieti based em dheEOhsategiosi thab whembkioh peptldes can be

n abnoii.nal und heal i n
distingufigied HyhE srERr oD of B Braone st dhive et neh B e inus of the
moleculU 'ﬁ&bﬁlﬁm@oﬁse‘lﬂ" definR2bAE M BE chéokine families, and is distinguished
2007/ 039109PCT/ EP2006/ 009145 10 kel oi d or

tructurplyy, drome @pier cchemokinen faraibigs ehrtbe |It{-tTmun@scy@m nifyfractalkine are
S S SR A AR membe

by an eﬁfﬁﬁd@%ﬁﬁlrﬁﬁ ltrangghdfiibighe AAchbitizt lﬂg:lﬁlieslﬁﬁiubintllﬂf&domam or a
t he fornatlon of scars during.the wound heal i ng

mucin-likeo statks Thyspthg pogionandyfreptaiiiee demainsTagutaingds withia the fusion
conseaJEEE b3 8 DUSHANRY ! T A e Spin of e

TH%Ppﬁhﬁﬁumﬂ&gmﬁahﬁthMlecaI functlons 10 including the
i nhibition of active matrix netall oproteinases,

regul ati on of pro MP activation cell growth, and

Th " : i
e TIM?GAS'IBQ&‘ (lx:lgm eg’énftgﬂ 288! 2638 die}wea_:%nl{ lé"ﬁ? %!\ﬁore preferred is a
human (ﬂheMBuB Tvils aﬁ W!Wedmdvlpmmﬂerﬁ el y200Br Exaraples of THMP proteins

resent inve is a secreted i,n t
that canfle SRER Sy aCCoRdAng e s regiept By PrC U MIEL, TIMBL, TIvp-
3, or TIMIL@'hﬁ&EHe‘?deMésBoﬂﬁ% Fafarits & ﬁh@ﬁox@ﬁ%@ﬁs @u&@%‘ﬂ%use rabbit, dog,
15 The term usi on construct" or fusi on
cat, sheempard et " as used herein refer to both the nuclelc
acid nol ecule and the am no acid nol ecul e encoded
t hereby. The invention specifically relates to
nucl ei ¢ aci ds contai ning a nucl eoti de sequence
i ncl udi ng




20 the sequence defined by SEQ ID NOS:1-5, or a
honol og thereof, or unique fragnents thereof In the
present invention, the sequence of a nucleic acid
nol ecul e that encodes the resylting protein is
consi dered honol ogous to a second nucleic acid

The ;{glgclﬁag}%bce}ra:aﬁf @eﬂﬁp&ﬁ% ng%tegtd%tvglﬁé e{?scpg"s%mbl};f 81(9;1%(? Yom the lymphocyte
ﬁmcﬁgﬁlﬁlsﬁﬁ%!&i a’ﬁﬁ@é@r@mﬁy 38t of eAorBHP UheBBP0 Bﬁ’d[mihgﬁlﬂh@ »a GPI-signal
and more preferably at [east about 9096honnlogous
sequichee th5t mediatn cecroirahbesseemtno. nucl ei ¢ aci d nol ecul e
Honol ogy bet ween two nucl ei ¢ acid sequences may be
readlly detern1ned usi ng the known BLASTN al gorithm
0( dipelosdis 2 micleie aciigmolece; RudersatiNe gD hgeompiisiag a nucleic acid
sequte:ﬁée tﬁg{ er}%)éggspiloF tl%ea@?f Qg%hé)%oo M%@és%lg& o%ﬁfeeére V%nrt] Idns%losure
t hey hybrldlze under nor nal hybrldlzatlon condltlons

In oﬁé %fn%ﬁéf?ﬁéﬁt Uipd ei{ucﬁﬁé 'aeﬂleﬁblé?:ﬁt%r éidi%?rb%t Gt ORSeontained in an

G ven the nucleic acid sequence disclosed herein,
exprbstsmrslkilai;mﬁk;l apectwor adrost eeiblfdrwxpm‘smgn afitind pideicicit! molecule of the
strucaures havi ng particular functions in various
preseRfdsclosiireapp) i cati ons. For exanple, the artisan can
construct oligonucl eotides or pol ynucl eoti des for use

s B TP S LT ST T RS Rt of e

presé’f@ &9&8&93%@%@%@%&9%@@&&@ ; 1_@1‘%@9‘1 16§1dG41 Skhcer after surgical

Repair Chain Reaction ( ,
-rem(mal gﬁmpnlmqtiumprl i gation assay (PCR-OLA), and the
like. O igonucleotides useful as probes in
hybrldlzatlon studi es. such as in_situ hybridization,

In opdembedanent tect BdP-GlkeF UMBrsyi S Bl ofisionpeqnstigets of the present
d1sc1‘?5§'tﬁ"g ﬁéo@o% d}ﬂ\%& rhare? h%h?l&%e?lﬁ,}%gl CBJDB8§1 ﬁe(ﬂl j’r{eﬂgc%ment In a further

embéfdlﬁi@ﬁt th& UsMP-GPEoP 'I“leﬁsnm&ntﬁﬂ ﬁﬂ;\i@ﬁb(brgﬁ'u@@rbfﬁﬁe present disclosure
readi |’ y adapted for easy detectabilit

are @ta@wnmcd @@tan@@@n@mmgan@cprkfhua%in@n@r@¥@rﬂﬂl embodiment, the anti-cancer

arogf AE B R #1E BB ET anf BpwBERafly 10 € side of the rumor

massokésg&ﬂﬂlc bLQldHd8S ndher tpﬁhﬂﬁt@’%iﬁwanh%ﬂ rigsk of residual cancer cells and
ol i gonucl eotides for use In the stu

increaseduiatiderdd of wlocelnretapisat arxdnahhcpE pabienhslkmgn@nl(ﬂ)vmus residual tumor

due Eﬂ? cqub! n thon agg@geﬂ% gr?(g[s:qergb P é{\ a]%gget glélly eo%lsfl(l)qn construct is
adm%?{t(%@% ?)S}t%ﬁléﬁ@gr%zmtg I Woﬁﬁ 'aﬂd)% ﬁﬁjorp%t(t) F%ag%gqh%{ Gre not available

sent |nven I on er 1nc
for sfingagt i onal honol ogs. A proteln_ls consi dered a
functional honol og of another protein for a specific
15 function, as described below, if the honol og has
Alsotdisslasades fuietrirommeihotder vihikitiopobraiasr calhpraldemitioyg comprising the

Steps IR G RHER T HRe KoAT GRSt TOARORGAL T BYPRECn GPT or TIMP-
GPI RisRinSRstruct.

-In a further embodiment, there is provided novel agents and methods for the treatment of
conditions defined by a disturbed balance between normal physiological MMP protease
activity and ECM deposition, which result in abnormal wound healing. In one embodiment,

the present disclosure provides agents and methods suitable for the treatment of
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Det erm nati on of whether two am no acid sequences are
substantially honol ogous is, for the 20 purpose of
WOoRpE3418%ent i nvention, based on FASTA sear chBET/EP2006/009145
according to Pearson & Liprman (1988). For exanpl e,
the am no acid sequence of a first protein is
., consi dered honol ogou o.that of a second protein if .
keloid 5P 3 pRBfis oAt A chople oty PopFigRY aRietidd it increased
MMP le@¢lS! Fatthdtnord) thé prdientdaichti®a Glnaevidee Bfedtive agents and methods
referably at |east about 80%identity, and nore )
for redyeiageranimjzing ore ibiting the Joumativanes sqars Wuringt the wound healing
Sequence of the second protein. 25 The possibility of
Substituting one amno acid in a sequence with an
equi valent amno acid is well-known. G oups of am no
aci ds known to be equivalent include: (a) A a(A),
DEFINEIIORS  Thr(T), Pro(P), Ay(Q; 30 (b) Asn(N),
Asp(D), du(B), An(Q; (c) Hs(H, Arg(R), Lys(K);
(d) Met(M, Leu(L),Val(V); and (e) Phe(F), Tyr(Y),
With the pightih . “TIMP2GR7 (63D HR9ECTISERRAOE/a00 8liddgehdus tissue inhibitor of
Substitutions,. additions, and/or, deletiops.ip the. .
metallogFAlsigRses WhIS ife KRRWN Ianbh dnYAltRS: iy Phsiglogical/hiological functions
includiflf TheiBhBALAISE Bitiven Fdhitf ! BLAIBELILIRsed, "RegulMBAL P pro MMP
continues to satisfy the functional criteria
activatiogseilli geovtheawmd rthe Anodudation af aogisganesiac dhe Hatmars “TIMP  family”

._Subst ant.i al of her nce, but that
containy i G ET b AMHTG Lol TAP-2 4R dngy AR 2684 pisfirred Member used
in the pPaREMR i bh! TIPS is 2 s@&9&tkd pRASH IR GAR be Utelicd PtSthe 81l surface
consi dered to be an equi val ent sequence. Preferably,
through|itsgsteragtion sy sunface proteifie(Basley& Maskos, B803)10% and
still nore preferably |less than 5% of the nunber of
am no acid residues in a sequence are substituted
The terhOTfusidd dstrdot” Qr “CEvVER Fakibd @BhdthRr PP LI hEREPHFEF Y both the

‘the nucleic acid of the invention. 10
nucleic acid molecule and the amino acid molecule encoded thereby.

proces

The invention specifically relates to nucleic acids containing a nucleotide sequence including
the sequence defined by SEQ ID NOS:1-5, or a homolog thereof, or unique fragments thereof’
In the present invention, the sequence of a nucleic acid molecule that encodes the resulting
protein is considered homologdus to a second nucleic acid molecule if the nucleotide
sequence of the first nucleic acid molecule is at least about 70% homologous, preferably at
least about 80% homologous, and more preferably at least about 90% homologous to the
sequence of the second nucleic acid molecule. Homology between two nucleic acid
sequences may be readily determined using the known BLASTN algorithm (Altschul, e al.,
1990) with default settings. As a further example, another known test for ascertaining the
homology of two mnucleic acid sequences is whether they hybridize under normal

hybridization conditions, preferably under stringent hybridization conditions.

Given the nucleic acid sequence disclosed herein, the skilled person can readily design
nucleic acid structures having particular functions in various types of applications. For
example, the artisan can construct oligonucleotides or polynucleotides for use as primers in

nucleic acid amplification procedures, such as the polymerase chain reaction (PCR), ligase
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Wth the term"MW" as used herein is nmeant a matrix
nmet al | opr ot ei nase that belongs to the MW superfamly
WO 200708p0%sent ed by at | east 26 extracel | ul ar PCT/EP2006/009145
mat ri x- degradi ng net al | oendgpepti dases that are
acting during tissue devel opnment and differentiation,

. cellular.gnfjltratiaon, ,wound i and as . .
chain sEgapon, GICR Renrir ik RERHER (REED: P Gheniiistips,ligation assay
(PCR-OIGK), andshesied ORg&tldotidePa@rtul Gk Yestied @ hiBiidization studies, such as
hosphol i pids, in particular, . )
in situ Sngsqnoph 6am hatdoasiyaatess iNwsnergus ereshads fer labsling gach probes with
" 1 T | i.Dj ' - hay
radioisihpesy BGescrt s P ARAS, AL et nBRER e BT ars kpow, s

the prolfs of i iakéntfoarahitereadil adapetl dsi aagy deictiabiditg conposed

of a linear glycan containing a phosphoet hanol am ne,
three 20 mannose resi dues, and a non-acetyl at ed

. ] inked.: [ ' o] Th
Oligonf3igbiid3E EF 81sb B 8idRaihd' AN RrolIGP Bl phlnbses!Por example,
the inamdabor éﬂi}{ﬂ{les\/\?thdﬂ fldnigrd egfmahtisomise” oligorimiscotidesgoamd nitiplex-forming
oli gonugéggqiegﬁ Tg% Ry% g‘&rrg&r;t%&yge &Wr A ] gﬁquu n%d_og; ’rerigt?énships. Homologous
recomb{fRABA A€ b0 %B%n@ﬁ?é@?&() rﬁgﬂﬂggg&g SWAE iy d_g%rigecfl él;lcleic acid for

sequences or transne mal NS 'r esponsi
use as atthgetinggmelny. i ng in the lipid bilayer and, optionally,

contain one or several von WIlIlebrandt factor-Iike

domai ns, which function in the oligonerization of

The pro%iﬁ!eﬁcﬁﬂéﬂ%ﬁr% kit BeldT BapfaehtBveitich AfheRRIMes functional

vesi cl es. e term"mucin" or "nucin domain" as _used
homolopsr&imoins & eonsidoed sefnptinriah hotmwldg obanethet prdi¢ikefor a specific

._domaj ns ch as.the, nucj n-stal ks typicall ou in . .
functio, 33 deSiaibed bElhafof Moo FtoR s e Sante Binkfiom by 1ikiien protein. The
homolof carl 5&/RofElample.sd ﬁagxﬁ@xn_sif&&ec?maﬁn,uﬁackuhmtaﬁ&l, ra8HfoBSor deletion

o TIMP that is fused directly to a GPl- |inkage

mutant githepratein. The TI MP-GPI fusion construct is designed
by substituting the 3'-nmRNA or cDNA end sequence of
naturally GPl-anchored proteins (i.e., a sequence

Determini@én 60Whathes tvé aminoaddd @¢quidadd DAL GIbItht D/ Hiblddout 3s, for the
sigpals that direct GPl anchoring) for the endggenous

purposcfiipe presemnpvestioaphpsedan BAJLangarches acpopting {e Praregm & Lipman
(1988). ?P‘% ?{#yi%:@g éﬁ%{) afid #:ﬁﬁ&)cg OF% fiest ﬂo@éiﬁ?s Eéhsiade}_t!ci\fomoiogous to

that of a second protein if the amino acid sequence of the first protein has at least about 70%
amino acid sequence identity, preferably at least about 80% identity, and more preferably at

least about 95% identity, with the sequence of the second protein.

The possibility of substituting one amino acid in a sequence with an equivalent amino acid is

well-known. Groups of amino acids known to be equivalent include:

(a) Ala(A), Ser(S), Thi(T), Pro(P), Gly(G);
(b) Asn(N), Asp(D), Glu(E), Gln(Q);

(c) His(H), Arg(R), Lys(K);

(d@) Met(M), Leu(L), lle(T), Val(V); and
() Phe(F), Tyr(Y), Trp(W).
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5 fused to a nucin domain followed by a GPI-Iinking
sequence. The TI MP-muci n-GPl fusion construct is
wo fesopmed as described for TIMP-GPlI but i ncl uRKETIEPI0DE0¢9145
am no acid sequence of a nygin domai n between the
anino acid sequences of TINP and GPI. By anal ogy,
TII\/PfractaI "TIMNP-frac-GPl" rel t,0
Substitygiops psiipgs, gl 4559119 B {SAPINg 3510 DTSR HEOREHEY s long o5

the profe WRdd By Be Fokreid Bl NG B FURAESH céanWeE ho tsh@sty @héMunctional
P 1S

ant renal cancer carcinoma which is
criteria desmbtédrlmmbm oAbenainp raogir sspieve thatrisr subistahtidllyntheesdme as another

eut tio etotum) resi st 0 o
sequence, PG TRt GHEFFSLTREh 4% BHICE SCRISHTS CHTBC PR ATl R substtutions,
additioCAYPSr @SetonildbnSYSEEM bdlad BfiiRI&RSBfuehBy ENt i ON toO

show the antitunor activity of GPl-anchored TIMP. The

nDdeI cell lines used in the present invention are 15

e RO o Wi e ey s o

5%, of @ hufiBEEC bNaffso acid Mbidled e atsegincE AR shh?stlﬁﬁamfora added to, or
menber of the tunor necrosis factor/nerve growth

deleted frant e preteinepdedby thy nuplgic acidiobds inysaHeBS| s
i ndependent of TNF-a. O her abbreviations known in 20
the art for FAS are Apol Apoptosis inducing protein

With thé teranoMBDP5as dded Hegdinis' meganematrxométatjopetaindsy that belongs to the
to restoring the integrity of trau tlzed@ . .
MMP sppesfapide ppj aersesanfeds (&Y ~ thi leapler 4 ¢ SKiracklnigy o matdx-degrading

e BGERSE 2y AHE S5 B s BT o, el

mﬁltratio@;:ﬁrbu@dlhammgsaxﬁi phyiederhtory afithe immuhe reapohs25 ensui ng
ti ssue damage has occurred. DETAI LED DESCRI PTI ON OF
THE I NVENTI ON 30 The TIMP Fam ly and Protein

With ﬂgn&inﬁee@l)f’ga? fus&® lﬂei'é'lﬁ lis $§i€afn@cgq oTﬂo%ﬁHle phéﬂibhghﬁl% SinPbarticular,

oprot ei nases (TIMPs) are known as the najor
glycosylphbbphaﬂdlymdsutbl mr@suﬁbeﬁhm Micdoi et radt, al|9|96p ﬂ‘bcm phaspholipid-like

TGN A AR N —

GPI ancﬂbﬁi‘a?gbﬁﬁ aﬂelc% SEKSN £ida® g greaﬁ tktBmiraWplitgRsetinoladne, three
20077 039109PCT/ EP2006/ 0091 ) o o
mannose residues, and a non-acetylated glucosamine linked to an inositol phospholipid. The

GPI sequence contains the signals that direct GPI anchoring.

With the term “mucin” or “mucin domain” as used herein is meant a membrane bound or non-
membrane glycoprotein component. Usually, membrane-bound mucins exhibit hydrophobic
sequences or transmembrane domains responsible for their anchoring in the lipid bilayer and,

optionally, contain one or several von Willebrandt factor-like domains, which function in the

oligomerization of mucin monomers and in the packaging into secretory vesicles. The term

“mucin” or “mucin domain” as used herein also encompasses mucin-stalks or mucin-like
domains, such as the mucin-stalks typically found in the CXCL16 chemokines or in
fractalkine (CX3CLI1).

A “TIMP-GPI” fusion construct as used herein relates to TIMP that is fused directly to a GPI-
linkage sequence. The TIMP-GPI fusion construct is designed by substituting the 3'-mRNA or
¢DNA end sequence of naturally GPI-anchored proteins (i.e., a sequence that contains the
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14 requl ation. The TIMPs typically nodul ate the
activity of soluble, matrix bound and cell associ ated
WO NRPe39108 | four manmal i an TI MPs have nany br oBEI/EP2006/009145
simlarities, but exhibit di3stinctive structural
features, biochem cal properties and expression
- ptt £ ns, ich,su etsthat each T S
signals Rt A, OF1 SdndHAR0Ter o ShadiRfher refar 3ipius por ¢DNA end
sequendehe m)st wi del y expressed and studi ed nenber of t he
TIMP famly. Qther nmenbers of the TIMP fam |y include
TIMP-2, TIMP-3 and TIMP-4. TIMP proteins not only
” C t £ L0 LeS. . -
A “TIVERBRSEEPTER: ShIVEACRL PR HeBetif RS 37 a i PREURY i dircotty

fused tdamisie d6@ain fulloed tyhe Gmtlhﬁtﬁxgweqtl@ce The TOVIPeiLIEIR-GPY fusion
(Brew et alL, 2000), but 10 they also_have w _dely
COHS“'“‘HV‘é designadap ‘Eﬁsélflb%ﬂ fox | TINIR-GPRI ppemcluding theraanipg agid sequence of a
p £4 -
mucin qbebih Hefifer! 60 nB ochd Seiches i TP Sl O DE 7 8y, “TrvP
fractalkdiev@PK eort “TIM B frat4GHI” relgieo s a ATTMR that ghdirdcdy fastd| tataefractalkine
se ect|V|ty of inhibition and binding efficiency
domamé‘m %2 G gk ngequenPEskos & Bode, 2003). However,
apart fromthei r ability to act as MVP inhibitors,
the various TIMP fam |y nenbers nmay al so exhibit
With thetbahint “TREHET isbimint) ginahtantbocdrcinomn edich iBecbnddergd tdbe a progressive

r. | ati.o roliferation and apoptosis in additio
tumor Wit} Braert RerhBsois ORSoRa A JgdHEr SAGPUAIoE 18 FHEFRh ghemotherapeutic

agents an8 $RAMGS ROC §@rvés &aénﬁ% gfsféﬁ{‘ﬁil th@ pds tt]h{'e Alto M}{R@ the anti-
(except MWP-2 and - , preferetlalylnlbl

tumor agyivptydof CFPIVEHCIIOrQi ’ﬁIMBuEhtd dl edlicliresaed i thelprédent 1nvent10n are
eI I s.20 .and is
the ROGR Btk atish it Stone SHBnET Rt pafent i g pnd stage

Ivcegl(g}d{ﬁ@ﬁyg ated protel n wth a nolecular mass of 28.5

kDa. TIMP-1 inhibits the active forns of Mws, and
conpl exes with the proformof MWP9 Like MW9, TIM-1

- e n.lSs se Slt factors. rease
With KR SEAS i3 TS phonter, . B8 WipoR g AP ferowth actor
receptorrfaﬂmgﬁh& intadesi apobtodis: indégentigitaf TBE-a. Bigdr abbfdviations known in
MA, alltransretinoic acid (RA), ILI and IL11. 25

theaﬁfonﬁwﬁ prej Apql G AReR{ogs jadysingsptein DandiGDpr essed by
a variety of cell types. It forns a non-coval ent,
stoichionetric conplex with both |atent and active

The tenmﬂfﬂégeneﬂﬂ@’%eﬁhﬂﬂ@ rafem wfrestoriag tHeOhtepriy 6f trdudfaibd or otherwise
MV P-2 30 TIMP-3 is typically bound to the ECM and

injured tisgpg. { his teme gt inclideythg pragrasey of wound bealing, tissyg rapr, and other

o of e R e 5 Kt o st o

ensuing pssopdamagdbasimtcacdent of transforned cells from ECM
and to accel erate norphol ogi cal changes associ at ed
with cell transformation. WO
2007/ 039109PCT/ EP2006/ 009145 15

DETAILED DESCRIPTION OF THE INVENTION

The TIMP Family and Protein Engineering of Cellular Surfaces

Tissue inhibitors of metalloproteinases (TIMPs) are known as the major cellular inhibitors of
the matrix metalloproteinase (MMP) sub-family, exhibiting varying degrees of efficacy

against different MMP members, as well as different tissue expression patterns and modes of
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Due to its high-affinity binding to the ECM TI MP-3
i's unique anong the TIMPs. TIMP-3 has been shown to
WO M09H9® t he det achnment of transfornmed cel | s RGTHRP0AE009145
ECM and to accel erate the morphol ogi cal changes
associ ated with cell transformti on TI MP-3 cont ai ns

regulatlgpX mm%og@ﬂ(a@yséad Cf'ﬁ;g g%lc ggoluE ﬁarthgrb%gad and cell

associaled RIPst hall fyue rhiran@likn tIaMPs Ha@éﬂﬂzﬁ@' bkﬁdfsi)ﬁnlaﬂtles but exhibit
association with the cell surface. TIMP-3 is the onI

distinctiferructheal featunes. bigchenmticaliprepertigsmngd pNpressien paEemE, n‘{jhlcg suggests
anoth L. iTRE ease that rel eases
that eac, W%d mv&%’%ﬁél%l e for the processing of
the IL-6 receptor to thus play a central part in the

wound heal ing process. 10 TIMP-4 inhjihits all known
The TIPS progein iprher mpshwidely gxpreyipd pad styed member of theNpMP famﬂy

L R

not onlﬁxlﬁdfraesﬂnhidnasﬁtmmrai fedones) anfiding a shde ¢f eomdetvedicysteine residues
ti ssue and appears to function in a tissuye

fi
. orkS G W S aLor (5 SRV REHR SPRIoRRL 77 SR 2000), b

f It
T e O e

the TIMP erateing de elecersszmq forcfunq:tmat iribitiry cetivisies,awhlde the divergent C-

. ni pul at t hout sf er substi futi.n ;
termina fgiqns m/ﬁla&ﬂ L BB oliurigh 2d Hpdfe eficiency of
eyt@'ﬁbaet béoﬁpl HSWoRR! aste o fiRir AWIAty to act as

agents Brfﬁb
oXxy t rmnal region of a protein of interest, it
MMP inkibjtars s thel arions JEIMP family riesbars maynalse gxhibitradditional blologlcal

VS TR T ERWERIER T -
of angidgeAidShE infRh fSspofRs. exanpl e, the method is

applicable to cells that are difficult or inpossible
to transfect (e g. primary mcrovascul ar endot hel i um

e PR SBHER L s s TR BB o ) b oty

1nh1b1tsMEIF-8t F0ew- 1 by proAGSedodnd seditwiioinl solubks fenciey) a vatiet?of cell types
dition, nultiple GPl-anchored proteins

be
and is vgd@}m m@tﬁcyﬂwumr& eherlmm t is AB extergvel Iy edyconyated pgotein with a

molecuffif Sk of T SKBH. iibif I BARe!Biind f MAMPESAY Bbfhplexes with
exXpress an ad |on ep| ope tag that assSists
the proﬁfrﬁi of 'MMP. f Likat MMP&S Tis{A-1 aescpmssmhoml sapsiifver magemy factors.

during experinments. Th can be_.injected. . _
Increaseg; syathesiy of A{MPrhds ¢ DOA W vids VerRen Pf %ﬂajg%&té ey inplydss TF beta,
f on tunor
BOF, PECECARIE, PR, Sftipleret ik AU (R A SR MU TR 2" 50 e
Fu5| on Constructs for the Treatnent of Cancer

2007 0 PCT/EPZO 6/.009145 sur al
TIMP-2rjg 2], caBroteinditas PRBEREA BN oy ahsch ah el %@Fséﬂfm & non-
covalent; aﬁ&i%&oh%tx@é IBhpPIOL Wi Yot GateAd 2A® SRAEVATNAPY. tPIMP-2 shows a

darly recurrence of the disease and an ‘i ncreased
preferemie $erasbibitgincafedM2t al ity. 5 Particularly in breast

cancer, advanced stage di sease with extended tunor

size (> 2cm is associated with the occurrence of

TIMP-3dk WIyMﬁﬂ&é%b@Em ahd iRHibit theaytived of mumgez -3, -9, and 13.
tumor volunme is also considered to be a critic

TIMP-3pshoaset08h amino wpisl horaolosyevidh 11MEr liard 3@%5@@0%.% TIMP-2.
TIMP- 3B REh ShB\R G DrBiBiL. fe S&tgc%ehps%ﬁémcag%ﬁ%cm and to -

ropagat on o net astasi s ew se
accelerdtelmbﬁﬂmo&igictal dhaidee agddcoiddwithoell rassfomestionma gr ade

V) is another conceivable target 10 for the tunor

surveill ance, because conplete surgical renoval is

al nost al ways inpossible and | ocal relapse occurs in

95% of all cases within one year of primary surgery.

In order to solve the problemthat is linked to

resi dual cancer, it was necessary to identify a novel



10

15

20

25

30

As a solution, the present invention provides
GPl -anchored TIME ', which can be applied I ocal
WO 2007/83%4%%e resection margins to attract i munef '54E¥§°05"‘309145
and focus the residual tunmdd surveillance on the
resi dual cancer cells. 20 For this purpose, TIM
Due to B Aa g Ay AR 3P T PN TOMP A0F nf e et PPN Tinvp-3
has beeresivands mmioter thef detaghrhentcafi traMfoanyd s¢lbs fotru then CM and to

3'-nRNA end se nces of nat I nchor e
accelergig Btleel?lﬂ?%f’ﬂ’ changes Ferneile bith b EapsfRnomees dfd%ﬂ -3 contains a
glucosahﬁﬁ&glf’daheﬁ?A@? | blﬁﬂll?%o BbMin f(:@ﬁlpﬁgl e, i Ogﬁiﬁguécﬁs (N0, Lys26,

end sequence, "virtual ly any 25 tern can
Lys22, byptZe So¢d0,akysd Sihat sane Ithurugtit tteb¢ v&qummable Ifor ainassomatlon with the

e LTS TN A e—

enzymeF eb;homérnﬁﬁwmpﬁﬁegesmaatre@a&x $IMBIO NP Nt id fies;ﬁﬁklble for the
ines with purified TIMP-1-GPl, TIMP-1-nucin-GPl

processing©f s} Bah recepiearo thus)phay aseetial pohin the wouod élmlmgﬁsrows
detai |l ed bel ow, surface expression with GPl-anchored
TIMP-1 resulted in a strong surface signal for
TIMP-4TihMBitd all KAGWVAQUTRALS] AhQ PrefetenbizZP EhARIMME 2 and -7. TIMP4 shows

conponents _of the cell, such as nucleic acid or

37 % arpigp sishideafity, withy TIMRL and ot lssnolegjeith AMP2 and TIMP3. TIMP4

s SRRSO 5550 Pl A o Hoinin

tissuc sygeifiet fashishevithYesReefocsxalaby B4, mﬂﬁﬁ (AOM) Huredostaafsl v 45
or nore, sequential nucleotide bases that encode at

| east a portion a a |inking sequence, or a variant
Protein biihéXfims &F cch Sl & o IUAEAITR pORERLEINNABE] idoueh yhich the
surface pifein cobpésigoc oficelly dahdel maripulgted mmentgemrtzhﬂsmmw Substituting

ably bo under stringe ondj tions, as defin )
the mmﬁé Mﬁggﬁﬂ\%ﬁm R & fE-SAked megen il ccoRigin e GPI signal
domain BYALE Sarboz§l &rn_?ﬁ’ﬁal' BHEHf d féro'té’tn fof @flefel O ﬁt pdsgi%&t to generate a
_one contami nating n Ielca|d Wi th whi ¢h

fusmncomwalﬂhytmeéﬁeaﬁé‘&l-lmhedpmtmtural source of the RNA

or DNA and is preferably substantially free of any 10

ot her mammal i an RNA or DNA. As used herein, the term

This appréRAUHUH Al tiple aliehRagsl di/er hdie tradlﬁﬁﬁzﬂ e %@Bs%pmaches For
sequence" refers to a nucleic acid

example; thet migthod e epppHeatily dal colls ithat lazg dtfﬁculbm amposmble to transfect (e.g.

pI'lmRI'YIaIP 0B

LfAr encrlotlslg'hum primary target cells, etc). The amount of protein added to
the cell surface can be controlled and quantitated (by FACS or immunofluorescence). In
addition, multiple GPl-anchored proteins can be sequentially or concurrently inserted into the
same cells. Through molecular engineering it is possible to express an additional epitope tag
that assists in protein purification as well as monitoring of reagent during experiments. The
agent can be injected directly into the tumor or peritumorial area and the effect of selective
leukocyte recruitment on tumor growth or FAS-induced apoptosis determined.

TIMP Fusion Constructs for the Treatment of Cancer

The prognosis of malignant tumors is mostly dependent on their clinical and pathological

stage. While most carcinomas (e.g. primary and secondary tumors) can be completely
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source, that may be subsequently chemcally altered
invitro, so that its sequence is not 15 naturally
WO 0meBYIdNg, or corresponds to natural ly occur PCHgP2086/009145
sequences that are not posijig oned as they woul d be
positioned in a genorre whi ch has not been transforned
. W th exogenous . | e,.of "derived" from
surgically sgpPYa BT RBENSESCIUR CaRTGHOR of RAYTIFES FifenEPHIcEq ofien ot
p(:ossxblélﬁndi abpRfatld $ItRGABY redtirlebd ofitHd HSHASOhRRRL $iBrea28d discase-related
is then chem cally synthesi zed in essentially
moﬁahbure form An exanple of such DNA "isolated" from a
source woul d be a useful 20 DNA sequence that is
exci sed or renoved from said source by chem cal

ParticuBE@/18, bréadd -can®¥, hiMINU&E s@fe Idesphsd GhithOskt@iNdanumbeaBRs(> 2cm) is
so'that it can be further nani pul at ed

associatggpwithi ﬂild ocmmemof distané mefoasis 6pd 15’9“@4% gupiiahnA large tumor
volumensmgd hd Sé/r Eg Q%}ltlgac.}j) gxr fo? %ﬁ#gﬁénﬁg of residual cancer, which
oRventronar: porypept | anc ors,

presentﬁhl&é arggh risk &srdoedthelape adabe Ipﬁgﬁgﬂhﬂl (ﬂﬁilﬁtaiilnﬁeﬁasthﬂs Likewise,
speci fic cytoplasm c extensions, these

brain tq@pfag Heh Ppiths- elioklastoren gastrog¥ioma &r@ﬁ%ﬂ) & mpther qongeivaple target
r
for the SHGE Siry FRENAT 6L P ol IR 302i2A WP TE almost always impossible
and localrelapsygeasdn@5%aof dlhemes githiraonecyeat of primgrysurgery.
phosphoet hanol am ne, three mannose residues, and a
non- acetyl ated gl ucosam ne |inked to an inositol
t t
in onacD DSORGBy Y SREL3OAHER i1 S syt iy o
novel cancanthicedpyarptidf tiatdsipartisulatly ubefut forghedtteatmentrof residual cancer after
%ﬁansl ocat i on across the ER nenbrane. The
incomplefs] sYrgigpliesBRoduct s then are gl ycosylated in the ER
and Col gi, and subsequently transported to the cell
surface. WD 2007/ 039109PCT/ EP2006/ 009145 18
As a sdiuidrgrthe doreient linventioy mevdes §dY-anhhared aHMI3 whigh dan be applied
the present. i nvention are derived fr anc Qrs
tocally g6, e SRSRYg Y BHERY i) it RSy RSP oig esigoal tumor
surveillécdédnithe r@Rsbaicas&llsacet yl chol i nesterase, 5'
nucl eoti dase (C073); adhesi on nol ecul es such as
I yrrphocyt e function-associ ated anti gen (LFA-3; CD58),

5] .0 t
For thlsng%? dtory p}g(t]e nsﬁgurg}lﬁ 3’8{;3 éccef er agpé’llgﬁea o added to
cancer c(eDé\&d@i'deﬁi@ 9nto théir Qtulfﬁe&nanbhm% aﬁdﬁﬁe Falyy fimeaphals By subsntutmg

pe I'lI'l B (Fc-y-R.Il _or CD16b), Thy-1 (CD90) %ﬂ
mRN{ﬁy‘ﬂEWGQW?SF aﬁaamfﬂ!\mfﬁlﬂomcé\f)r eteinpdi. ?-yﬁ .S%qttﬁm pgontains the
signals {1He hect (961 SlORHER R I nd iR FHRNA KR bitncd, Witually any
TIMP pmtah&mbdcxﬁﬂ&e;eﬂlaslal @GRl-pehermd dﬁrivhtwaecogni ze that
al so any other of the known GPl-anchors can be used
for the 10 practice of the present invention. For the
In the pre&nt rlﬁ‘@n'tlgﬁ e cMpotion Sf biffied RPILTIMP | #SEINinto the surface
sequence of TIMY can be used in the fusion construct
membrages ef fumat cadhlinésyisademionstrpied thyomcatatioa off, thwaclé thines with purified

TMJ%(gf’ﬁ Iﬁ ?glglg%lle %L o g{?cgllg‘\)/gglg | keWI S B)all t_ g{r(t)ll Spotem As
detalledﬂ%l&lvoﬁlrﬁ{c'e%ﬂ?résgfont\bﬁh @Pné}m&&qrm rbuliddeinTd MPong surface
0

protein int he surface cell nenbrane of cancer
signal fardlIMP-1.

As used herein, the terms "isolated and/or purified" refer to the in vitro isolation of a DNA or

polypeptide molecule from its natural cellular environment, and from association with other
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In the followng, a plurality of enbodinents rel ating
to the TIMP fusion constructs are described, whereby

WO 200g03940%t r uct s were produced and provi ded f oPCI/EP2006/009145
treatnment of cancer and asl@gents in the field of
regenerative nedicine. In a fi rst enbodi nent, the

comporBE RS, b 20,8 SR ARt on b et

replicated; gniffk @kphkied! Foedxdmpla, '@Ulatﬁ& @Hrlhﬁung Bequenddids RNA or DNA
preferred enbodi nent, the GPl sequence |s 36 am no
containigg; greatcr tham gt nprefesably §@ anth gperer p&#ﬁé‘éﬂﬁnﬁ%tm fise, sequential

o BB 3 8540 ST AR 083 Ao, or

RNA oaDMﬁc icnm@tumzinmrg rthéreaag tthedt s nemﬂla:mntary olr Ihgrbadizbs; rédpectively, to
qu urt her enbodi nent T VP )
RNA op, bV Shcorine hs ygkl@gt%auwsrﬁqdh%e}% 5@@&&%&4 kgde stringent
condition, ds BHndd b)T H\gﬁic?ds Jéli\'ﬁlo’%wf"iﬁth Wﬁﬁ: RNASH BIRALE®isolated"
GPl sequence, or fused to a mucin domain or
in that fir ixcres Kione atl deest rone alontavedating hdeiCRicid eaqt}e mdech itsis normally

ssocib RS ol oF NS A S SHbE sbrsaity e of any
otherm&hﬁﬁhm{JﬁN&Qr@QQ\,or 50-152 N- terminal amno acid

residues. Morre preferably, the TIMP nolecule is
truncatedtothefirst 152 N-termnal amno acid
JhLesi. s.and, i s the Lfcule. The

As used bR 458 1R o AiSlsts AR G b o Beso EmBaT T A pquence” refers

to a nucléic héidde g, WDW&' Blaf h&Chedn Peritbd BLiBREH ﬁ@ﬁl‘&ﬁﬁ"?@p&éﬁ{ate tissue
contains less that the full nunber of nucleic’acid

source, it anaybe subsrguantlyl chemicglly alfemshin vitra Wathav dts Tyeyence is not

| ej. id se Ledi@nBed WS £L S ofsd Sk
naturali§1 o0& r%%%g 8Plaes§g)&§gﬁo %ERH\EE{' g)égurggg lsgque&c%% WSt art of posgjtloned as
they woﬁl@rbe(iﬁﬁitfoﬁdd $£4 generas which has not been transformed with exogenous DNA.
An example of DNA "derived" from a source, would be a DNA sequence that is identified as

a useful fragment within a given organism, and which is then chemically synthesized in
essentially pure form. An example of such DNA "isolated" from a source would be a useful
DNA sequence that is excised or removed from said source by chemical means, ¢.g., by the
use of restriction endonucleases, so that it caﬁ be further manipulated, e.g., amplified, for use

in the invention, by the known methodology of genetic engineering.

Unlike conventional polypeptide anchors, which have different transmembrane sequences and
connect to specific cytoplasmic extensions, these phospholipid-like anchors use a common
structure as a general mechanism for membrane attachment irrespective of protein function.
GPI anchoring units are composed of a linear glycan containing a phosphoethanolamine, three
mannose residues, and a non-acetylated glucosamine linked to an inositol phospholipid. They
are prefabricated in the endoplasmic reticulum (ER) and are added to primary translation
products at the time of their translocation across the ER membrane. The GPI-modified
products then are glycosylated in the ER and Golgi, and subsequently transported to the cell
surface.
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5 1n yet a further enbodi nent, the TIM fusion
construct is defined by a sequence selected fromthe
wo gnoapieonsi sting of SEQ ID NGs: 1, 2, 3, 4 aPdI/BP2006/809145
obt ai ned construct can thengbe expressed in any
suitable cell Iine or host cell to obtain the 10

Pt B SB0R PHB SHE SRS LB D o g e v som
GPI-anBJr(ﬂ§ Pl Sar ngl%dliﬁ@& tgr @XBRSIES efidyenesPluchngh alkalind IphBsphatase,

proteins of the presént invention. As described in
acetylchalirestdesai ' beictantideser §6073anadesion moleuiast serhnias nlymphocyte

. T1IVP- ¢ pr ot ei nt
functiofadtogtany REVET AESaN 2 QDY) (15 Stin; I, fleente NCAM);
complefei re@dlat?y %@&Hﬁﬁ%ch i dbeg a&uaeﬂaﬁnﬂ&me(dm @d CD55), or others
apopt osi s. In a preferred enbodi ment, and

such as)fheeﬁcarrmceptoo ﬁEPG?/ éHtBr(FWeEI i or s é?hésﬂ @Dg%mdﬂ Ly-6A,

ruc e vent i i
Membr{'nhe I%E%‘?PJ rcfag 51g r@/lﬂgtr%gg Irl%fr)]ﬁ a%itae rtﬂ? [ﬁ);i’g({)js% 86 the present
1nvent1¢5ﬁ3I theVigshphycye thbﬂl@i—EssGblaI&d nantigeh e(LEAA3 piis ipn¢ferrndil The skilled
osonaP bi ndi ng site which allows

roni c
person @%Hrr@ww dat glse aphothenof ths mewR Mﬂala{secan be used for the
used as a 20 sel ection marker (Mack,
pra"“cee?eﬁﬁ%b‘a‘%&ﬁg%ég& Usa 92: 7021, 1995). The 3' end

(carboxyl termnal) of the TIMP protein is fused
ei ther direct o a.@GPl-1li e.sequence .
For the gepstipstion PB’HM%% w?ér e Rl ueE oL T Tk §aghs. uped in the
Dok RiHOMBIBS, voIAkR F&8ink tR M hctivity of TIMP.
fusion M‘g act a A&W%g;b(sCLl) feol | owed by nt he G%?vlty
Likewisi als0d pop@mmaﬁdhe: éimdemveecau beewsed padong asce @nglcmrfdlows for the
| ar gel y sed of, se ne/thre n|n ne/ |ne
incorpor ol i LI RTetsats e Pkt dugtrorang §f S ik
interactions. The resultant fusion constructs are

transfected into di hydrofol ate reductase
In the (dﬂdﬁﬁ)lg,defplmahm oﬂm@denﬁﬁmﬂeﬁng)\re@e (IEME) fesipn gonstructs are

sel ection,is r
dcscnbea‘{] %N gonwtsg\z §8ufg§ gng%%%féa ff)pﬁga pr e étr(r: eger and as
agents ﬁﬁﬁl‘écﬁdﬂ F areééﬁ@rdtﬁ%rlﬁ&ﬁﬁﬁantlﬁ it bmbedipase,dtht TIMP molecule is
met hotrexate to i ncrease the ex ressron rate bg %5454 and is

selectedh fysink fthe agroep. ccaxslsrlng aoff TiMFel.
can further be fused to a muci n

preferal&lgﬁﬁegz?g%ﬁﬂg% né:et he efficiency of menbrane

I ncor poration of TI MP- GPI protelns Mici ns are
menbr ane- bound or non-nenbr ane coprotein,

In anothes piRirierl emberimenbribe GFY SHaUPRsE 3b e Hdsin epeh
mucus lining the surfaces of gl andul ar epithelia.

Menbr ane- bound nucins exhibit WO o
In yet 20H&0SALARMEN, HR2 ODBAP GRdld&11@ Os Issicetod Hobn dhe axmom censisting of

TIMP ]grﬁéiflé’?zn ,ST'IgIeMnE?r%% ]d]i%gF B‘?‘{ Q%Eecgstk? lngqcfélg rgﬂl%ngl%aorr EBacgqlkme domain

avge received the appellation MJC
f°llowe?/ﬁ&%ﬂ%@§?f%¥% WMUC3B, MJUCA, MUCSAC, MUCSB, MUCH- 13,

NUC15 20 (anlaux N, et al., 2004). The five common
atur s of a 1 ecreflio nt o
In a %Fm 51 A e]gmegﬂ lhvei %ﬁ e&teglffl%n&ptp% t 01%]5]%81§smtmg of

TIMP- 1, IV~ QS?IMP 30Im& TURPde hd gRRdtio akid GP1 ee@wﬁeei, diyfuaed fo a mucin
uni que and central [ y.positioned |arge_exon,

dommnmré@etaﬂen@ﬂomam@éﬂp@{eéwﬁ%ﬁpé SCONEEE, 1S %‘é‘?ﬁa&drﬂt#& G-terminal. In

s sl BRISER, S35 S HAB SRk EOT RS g s 152 -

_terming® BfhifX ﬁﬁﬂtrbﬁﬂuéWdre prdferabbe tiet IMP rmc]ramie (m/liﬁﬁcated to the first

MUC5AC, |vIUC5B and MJC6) ﬁ§§§§§f one ever al " o
152 N-igppinehaggracidiasisues e iy 661156 {Fm {funcated" refers

pepti des, which function in the ollgonerlzatlon of

muci n nmononmers and in the packaging into secretory

vesicles. Typically, secreted nucins are expressed

exclusively by specialized epithelial cells, are
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15 are al so known to harbor five D domai ns because of
their honology to the D domains of the von WII ebrand
WO 20203199 The nenbr ane- bound nuci ns are conposBETEP2006/009145
MUCI, MJUC3A, MJUC3B, MJC4, NBCl1l, MJCl2, MJUCLl6, and
MUC17. Menbrane-anchored mucins contain a SEA (Sea
o0 tei . :
to & TIVEERLDCEE actp Sf hA0 LI sodBh ff s ORTRR IS S Pl mumber of
nucleic Mcid1Basg or amihdVhéid Fesidoésafonnd \io atmativé TEetPepacleic reid sequence or
. gromh factor (EGF)-1ike dojains. aml es of ]
protein RIft AnBUHBIGNEFIALRY ARIRM ACIE SFAUSECY, eﬁntﬁiréetﬁﬁe%feﬁpn-deSIred
$€:quend'ag-venti on are MUCL MJC3, MJC4, and MUJC12. In a
preferred enbodi nent of the invention, the nucinstalk
of the surface-associ ated chenol ci ne CXCL16 or

fragtall gine (CX [,S. used. 25 CXCL16 is, a nmenber
In yet 3 fifise ceSredpeArollS HME F RGOSR RERc Y aratigice slected
from mggfj&uglcanﬁs&wmq IS 1,9, st4md siral Iy different

as four distirnct domai ns: a chenoki ne donain
tethered to the cell surface via a nucin-Ilike stalk,

which in turn is attached to transnenbrane and. .
The obided Sontieteapshin i cXeeser ¥ phy SGPIESILTE diiosteell to obiain the
functiorial TIMP pal{peptideof prétei For His priigedd ang i the bhitdbkAd®wn vectors

and fractal 'cine act as adhesion nol ecul es when 30 )
or plasngidp cas be usasitocaptess the GPEancheged) PBIP preteina gé the pigsent invention.

cel l.surface,. sl ub] e chenmki nes ;ac .
s descffed It pre iaih befowh b8 Srb IS wei e 5l T (3kprotein (and as
control MRitROEHTIMINE pRItéihNederd YEcopalel- 671 theU PratbinC @BRStHUEEd and, as
of the invention can then be transfected and
consequenes:, k8lkeddlue o KAp-mgiiatad apoRisEn cel | |ine or host
cell. The skilled person will recognize that any
ot her nmucins or nucin domains are suitable for the
In a preferiqabembedinicht dndelse Riayl ofveainple). one vedtor Bed ffer égdession of the
. enbodi nrent, the fractal kine_fused to the TI M .
fusion capytpictn of the pRsETI daventionsonkinsdhe prempier fgr humarelpngation factor 1

alpha olI8u @85 R hing SEEAR0 i fhaP oG B lns i allows

bicistronio| expudssionr afi ¢l adnswudthend idilstdrafoRitd\ reductasea(DHEFR)oused as a

selectior‘iJl %{ggé:r gﬁ%&:{zg g%ﬁé)smﬂﬁwggﬁgit ﬁ% Bg;nd-rgc'}a/r%o}cyl terminal)
of the TERIP ?ﬁﬁ@iﬂri@%gadvaﬂ%ro&i%cﬂyi 19 @t_ﬁflﬁfnﬁcﬁﬁe soplehée E%?.Sgérﬁved from

I nvention, the skilled pefson wll recognize t

lymphogits funstibprassbichMeed autighinn$ (bEA-1¢ oo shdmiuom-likee dpmaint isclated from

cxCL18 ogpigieelliEe R e forfpiea i, s o KfgeBh s it ove, these
hsratd Qarfoly E%n%ese@%%ﬁné@r@&ﬁn&é@@in’dﬂr&ﬁ& ?ésfdue%; shown to

mucin rgﬁ@_ .
.. derived from human sources and admi histered to trea ]
facilitateh yerblncella ninteractions.s . Theh eresididnk e fusiner saonstimidts  fujek dransfscted  info

. ogni;ze th 0, hono of TIMP, in pariigul ar
dibydrofp B HRadiaseo MEFRINSARIBH O R el (EHY, 2o and e
selectiord i9pdrimefl 28 Heséribdd (NMhdlg e ulPP NALS. IS A2 FoAnpiZS, 1995). In a

in some enbodi nents, the sequence of TIMP-1 derived

preferreq regphogiment e twnsiecastsdedn beagxpopshide methefenate gpuncrease the
. LLd: ey be used for the construction
exPressxglﬁ r%@ﬁf%&%ﬁp%&?ﬂ%?on construct of the present

i nvention. The TIMP-GPI chinera will subsequently be
plied . to the site of tunor shion as,

I p in sinjlar ﬁ‘g ]
n 2 furigersepbesieenly thea T RYIReGP] AeRsiush can. furtlerches e A in domain to
increaseCHe! 5%&?1%%”@?’ Rénbaf8! BdoMlotdlionnsf FMPAEPEO5Rtkidd. Miucins are

inclu
membrane-bound or non-membrane glycoprotein components that were first identified in

secreted mucus lining the surfaces of glandular epithelia. Membrane-bound mucins exhibit
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followi ng but not limting cancers: breast cancer,
renal cancer, prostate cancer, |eukem as, 25

WO senopanhs, nel anomas, teratomas, | ynphomas, PCI/EP2006/009145
neur obl ast onas, glionas, regtal cancer, endonetria
cancer, kidney cancer, adrenal cancer, thyroid

ncer, blood cancer, skinh cancer r ,of t
hydropfigif Redugpe e A pbrane AR Ho R i Lo Apgforing in the lipid
bilayer C AR CHresent Oh ABtaf HICLT ,gchbL HAGH r@éii“&é@r the' BhRIbtiee MUC: MUCI-2,
cancer, gastr0|ntest|nal cancer, ¥ node cancer,

MUC3 A5 dPYE3RsMieh VUGS GrMEIGTB, Mhl&léa@ @deriawx N, et al,

2000, 9 R 5o bPES e BT 6 T Ao B s v @ i

molecu!@tv%ﬁ@%l}cbgfc@ﬁﬁ By prdseficd St tandém resdatl Hﬁky ﬁﬁlﬂﬁe& by a unique
can be admni stered and applied locally t

and centrpdlygrogisioned aage expm(dhprssence i@ prodicied neptjde fipglﬂm containing a
igh ot 35 10 Aol Rtdtl, B (SERUBEETRRE of mire

expressich. Wik @n@ak(tdpﬁbﬁ (MU(D'/)amwkbcmm mhachsl @aﬁUCMMUCSAC MUC5B
2007/ 039109PCT/ EP2006/ 009145 22 tunor due t
and MHGOA rRassesst eftfe O ssueish won ﬁ%’ésbrap% pasterphkes flymams cysteine-rich
-3 Pr f
peptide§, \AliEh Alclion i'g g@gﬁ{&gg rrpag?%c;}g?aneaé aPinfle Bhcidging into
secretonyr etsicleedTapicillyy $evreked irgucms ate tapﬂesmc@/ekﬂhswé—ly by specialized
concentration of bout 1 u(£gﬂ TI MP- GP,
epithelig] qgtlsnarei seorgiad ing ﬁrse*ecuaf e isplay aTli?émﬁre&t &PFEsgigR Rstern within
B dalyS | I n
the h ad'm ps??é\?@gtﬁg?%&%gﬁ& Eﬁé ?}séa re%%%g?er r egﬁt%?at t 1e‘g muctns, have
a commoneathitecture svithox hlghdeml tof gimilarify S thyeprp-wncWilidbaand factor. They

are also]c lﬂu}%lgg{] gl%?ﬁ% :)tliJCt | Y rsh qec%g%eg(t)ﬁtét{ﬂj;%?mq nd or‘qa%i) domains of the
von WiBeHr8&d FactdfOr thi s purpose, the GPI- anchored TI MP

fusion construct of the present invention can be a
constituent of a pharmaceutical conposition or

ment, whi.ch further ' r f e
The mefiRAs B T R A WA R F BF MUGH MERERMIRESB, Mucal mucy,
MUCI22XAUR 10 tand  NMUIOS7. OB fibrdRCarichored t iGciax AoRtaas abSEAV\(Sea urchin
GPl -anchored TI MP appears to induce its anti-tuno

sperm paeteiny Enjerokingse anrb Agrin) imesdude, withghe exqepton ﬁétMidSZ’-‘ MUC3A-B,
MUCH4 %igqlg[‘fzn}!g} ;b‘gﬂglcng‘g%igg {%@)OP& Atk S%flﬁrmal)gr%wEh factar (EGF)-Jike

domamé))Eﬁahﬁylés&ﬁQﬁ&nbﬁhb-\lﬁund whtichits ﬂhﬁlvﬂin\/l&&lsed in the present invention are
CDO5- nedi at.ed_apopt osi s (Sgr further details see

MUC1, M‘dﬁ;ﬁb MUG4,and MUGI,ZQEq a preferred gmodiment-gf the dpyRptign, the mucin-
stalk ofVihd SuPBR tGSOS| ke a%sﬂgfﬁ ed® %H: lﬁh@_l_{l‘%ﬁ’l% GE{' frﬁctﬁﬁﬁ e TREXIEED is used.

apop rea t not contro
CXCL1é6 h’sﬂ dVEaember esfdhiee@XKh ehambkink | smbﬁnﬁlgn sUtkikee othar members of this

subgrou;yf\ %ﬁ(r@ }19(? gp—g opt Psh%iﬁr%%nw é]aﬁé- %@Enzct (&mams a chemokine
domain 'tBRERASKS 1HA%12 Quiadd §id aeﬂﬂEﬁxsﬁ’keo Btalk! NFRiBF4R turn ;s attached to

protelns represent a famly of proteins involved
transmetnibeaneomid cytoplasmjzogomsins. Fﬁwmﬂﬂneﬂﬁgagldﬁhahmgﬂmdﬁrhywxmfto

s of (HERIES SRR T B, BB ot bt when
expresse?ﬁ&? 4l Mirfate OdndC@dnSclédvage FRInPELIE s&fdcguﬂhle seRBRhenRines act as
he bal ance between pro- and anti - apopt otic BCL2
chemoattragian(s. nenbers. I n addition, the effect of TIMP-1-GP
treatnment on the expression of BCL2 and BAX was

Preferably, the mucin domain is fused between the 3’-end of the TIMP sequence and the

5’end of the GPI anchor sequence by any of the known conventional genetic engineering
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25 determned and it is shown that treatnent of
cancer cells with TIMP-1-GPl increased expression of
WO H0H0MHpt ot i ¢ BAX, and decreased expressi on BEI/EP2006/609145
anti-apoptotic BCL2. Siml|lan results were obtained
for the TIMP fusion constructs encoded by SEQ I D

-1, .3 d 5 ctively. 30 . .
methods 0h7 ptiingh MRS ORI HED TGOS Somiinestoah IR imyeptigp can then be
transfedtQPSR] Pre&ged B a§ifablél End@Scelf lifeddtaRsst 64l1. IThe skilled person will
provi des an effective tool for the treatnent of

recognige thabany other aRGHISOEINeIPdPmERs GoG s WEbIuBr 2 meposa afthe present
inventi usion Constructs for Use in Regenerative Medicine
urthernore, the fusion constructs of the present
invention are suitable for use in regenerative
nedicine,.particula%$% in the area of wound heal i ng.

In a prefesredesodijaentaths feactafkinp fused i thesT IMEmodecylecomprisgs agino acids
100—34?5# CS@C‘L@ UG43 ' 1h rGIjgrs Ab& R Fendhbre Jre rred embodiment,
erficrentl’y 1ncorporated 1nto the cellular surface
the TIMPEetibleaoke, is WReTEMPHemoleonigdriineatet ite el fidd i3l Nsteaninal amino acids
t hose cell surfaces independently of protein-protein
(SEQIPNQr3Acti ons. The TIMP fusion constructs of the
present invention are typically quite stable and
di splay anplified and novel bioactivities. 10 As
Althoughethe rusbexd "HiMR-4, (Bualeh& NMEskoan 20085 der phe preparation i ofl GPI-anchored

role.in the process of wound heal i.ng., | ncreased MW
TIMP 5l is PeftEel W he eV s ok TSP AFf feponize that also
other TRV gﬁﬁ@i‘iﬁ mdy B hisédd fob ﬂle‘:]%}%@t'iﬂecqf"mb‘ g:ijeseﬁtcilﬂ%tﬁibﬁle. Further examples
Bec at ur al MWPs, the

use the TIMPs are n i nhi bitors of ,
of hum#dnjEiMPs thetnart usefud arsf TIMIR-2pFBd B3, and UMb (Menmelll IS @! al., 2001).

| oyed as effective therapeuiic agents for
The useioHVE FieertVee PP Bl LU, PO thth AP reR Jp Hreat human cancer
cells. TEXANEE petsbn WITERREWAE Y& 0BRIE thatal & HoMbRgd Df SHIMPEIh §articutar
for treating disorders characterized b&{ an increase
TIMP-1j in ober drgapisms than human will have a similar effect in killing tumor cells. For
example, in some embodiments, the sequence of TIMP-1 derived from an animal such as dog,
cat, mouse, rabbit, cow or sheep, and bird may be used for the construction of a TIMP-GPI
fusion construct of the present invention. The TIMP-GPI chimera will subsequently be

applied to the site of tumor in similar fashion as described for a human individual.

Tumors and cancer cells that may be treated with the GPI-anchored TIMP include the
following but not limiting cancers: breast cancer, renal cancer, prostate cancer, leukemias,
seminomas, melanomas, teratomas, lymphomas, neuroblastomas, gliomas, rectal cancer,
endomeirial cancer, kidney cancer, adrenal cancer, thyroid cancer, blood cancer, skin cancer,
cancer of the brain, cervical cancer, intestinal cancer, liver cancer, colon cancer, stomach
cancer, intestine cancer, gastrointestinal cancer, lymph node cancer, esophagus cancer,
colorectal cancer, pancreas cancer, ear, nose and throat (ENT) cancer, cancer of the uterus,

ovarian cancer and lung cancer and the metastases thereof.

For treatment of residual cancer, TIMP-GPI can be administered and applied locally to the
side of the tumor mass resection in high-risk tumor patients with a high risk of residual cancer

cells and increased incidence of a local relapse and in those patients with an obvious residual
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Thus, the present invention provides agents and
nmet hods suitable for use in regenerative nedicine
WO 20008030109t 0 treat disorders characterized by @CT/EP2006/009145
increase in MWP levels. Inpa preferred enbodi nent,
the fusion constructs of the present invention are

t reat or reve 0 exc [ carri and .
rumor dfE . ndoBnt<i e ol 45 rort OB R gty (he TosTH construct s
admmxstb)f&?ﬁttar&ﬁgélﬁraﬁ%ﬁrdf 0 0to25Gk/R1 pEdiEIR IEreREfReRd at D.5%0 1 pg, or 1 to
further preferred enbodi nent, the fusi'on constructs
2 pg/mlof doneerradier bf abowepg/oil TMP-GPE dr TEMPrhiidiniGRIris most preferred
revent the formati on of scar tissue. A tyE i cal wound

The projegmeanhy adaupisiesed fosthe ingiwidnalhy A0y applisabls ssvitmtionfoutes. It is
I @k I Ph,at

preferred Pdé&t %Itée%rrﬁ%‘%grlg Scaﬁ'r]'i'tfdsj oﬁ%ﬁ%i@%ﬁ?yﬁ?ﬁ efh?tl !rhgt ﬁ%fé Sconstruct is

sprayedtmtoa:hu: woandior ﬁshmjgited: imtofegionsuthyt aadot Mhb}mlfoe suulgelsy For this

e B AL 8 L B2, e 5
constitullit O PREMhYSitich SRpGHHidS oM diRkiiBit \bﬁi@h'fﬂﬂh&a&hﬂfﬁs@s one or

The term "wound” neans a di sruption of normnal
more of pireysinyéntiyingdy kaowocauress, diderits aed ¢xpipiebus, the wound
heal i ng process refers to the conpl ex and dynarri C
sequence of 30 events ultimately resulting in the
As conchiIed ®lofd iheRxSnpRIMRIAY, AGPLaIch6RATTIME dppeaRto mduce its anti-tumor
finiction. V\D 2007/ 039109PCT/ EP2006/ 009145
activity, Hoeve ther kilbeg safs eumpre csls,nnots by Gdle mmb%xcezﬂr@dnced apoptosis

t,hat i s derived . fromtwo ge t heal
(perforisy@hpye-SRialSE AV iE Rtk bR BN By e BERIY Phflway, which
involves FAS/CD9SShadiatddNagiptesid (foP Rittheh Gedailfl gee ELn S and 6; figures 5

proteolytic activity is cot-Al-oiled by various

6). ietharmerss veilensnanyi wanqfesrdlst preniesisiapt itenf ABrraeriated oapoptosis,

f y I et f1
treatmen?_ VK}'&F%I ?ﬁ‘fl’sg ?tl %An?l\%g lﬁllll regh:rér?{&e% ﬁlgg%glel% sefxsmve to
FAS-meHﬁk@rnpepmissts between the activities of the MWP' s

and the TIMPs. However, matrix netall oproteases are

known to have el evated | evels in chronic wounds and
I c Y fidld Ent kMRS BCT IR in BAX
twas aﬁb %&E}gg@lﬁ ng prgcessﬁl@J lﬁ Pg cell types, |ncI1uE:J&Féses
protein enpmssxpha’ﬁﬁBCbepmlmmt@resmm faoplyi ofsproteinsepivolved mathe contro]

of apopipfis, S BREBCGT CLRL D ShEk RIS and ks XL arpriapoptotic,

while oth&f;l(é\f@ﬁaésoBXd Y iRAXN@se pMVipoptétc T@ﬁ%ﬁélﬁvﬂﬁ of cells to apoptotic
digesting alnost all of the conponents of the

stimuli dependscan thel bedamost b¢tweewprceranclhmﬂ grpdict BEL2 dgmilyegiembers. In

addition. feceticey of, MEHP.JeP Misploiet, o B Preifee ph O % X was
determind@PARI §tSisPERIvEh YhGO R AnRink Sofof:arfcbls Hids valfh RITMF-€-8P1 increased
provi des an overview of the tissue renodeling

expressigyr elcaregipopiobe BAX, andidecrrased ¢xnression qf mmap@ytonn BCL2.
nodul ating this process. Upon an acute and chronic
inflammatory reaction to a particular insult, a

Similar PQIlRSdré 6blalifeddbr i, TIMP ABiciitarudsIBscodesd poISEE) ID NOs:1, 2, 3,
fibrogenic factors are expressed and secreted thus

4 and 5, respRftiNglYt 0 t he activation of fibroblasts and
kerati nocytes. These

In summary, the availability of the methodology to produce microgram to milligram

quantities of recombinant GPl-anchored TIMP proteins in conjunction with the



20 fibrogenic factors include, inter alia, TGP,
IL-1[3, IL-la, MOB, TGF-a, |L-4, 1L-13, bFG-, TNF-a
WO 203/0PDE-- BB. Per haps the two nost inportant BET/ERHYE009145
cyt oki nes are: TNF, which ipg mitogenic for
fibroblasts and pronotes angi ogenesis and is secreted

incorp HHC rf%ﬁ %nplgc St 0%{1135 (fearol%%ggcgjﬁlﬁg{] Oc\égi%aﬁa erflﬁ!:ctwe tool for

ﬁwtnmﬁhQﬁQ@h@§k§ stlnulates keratinocyte mgration, and
is secreted by macrophages, T |ynphocytes, and 25

kerati nocytes. The stage involving TNF and TGF
secretion nmarks the transition fromthe inflammtory
phase of the wound healing process into the process
of tissue reconstruction, i.e., the proliferative
phase. Upon activation, fibroblasts secrete IL-6

whi ch, in conbination with TG--P, leads to a 30
proliferation of the fibroblasts. TG~ P al so pronotes
fibroblast differentiation. The result of these
proliferation and differentiation processes is an
overall increase in collagen, fibronectin, TIMs,
MWPs, as well as other ECM proteins, which leads to
an increase in ECM production and a decrease in ECM
turnover. WD 2007/ 039109PCT/ EP2006/ 009145 26 The
present invention is based on the unexpected finding
that the disclosed fusion constructs, i.e. TIM
proteins or nutants thereof, fused to a GPl-anchor, a
muci n- GPl - anchor or a fractal ki ne-GPl -anchor can be
used as a powerful agent to influence the expression
| evel and/or activity of the cytokines and ot her

I mportant enzynes involved in the process of 5 wound
heal i ng. Thus, the present invention offers effective
regenerative agents and nethods for controlling the
process of wound healing (e.g. to influence, inhibit
or prevent the formation of scar tissue) and for
treating other known dysfunctions associated with the
wound heal i ng process. 10 Abnormal wound heal i ng

Kel oi d and hypertrophic scarring are characterized by
an accumnul ati on of excess coll agen and are

di sti nguishabl e from one another by their physica
appear ance. Both kel oid and hypertrophic scars are
wounds that heal overzealously external to the skin
surface. A keloid 15 scar typically continues to

enl arge beyond the size and shape of the wound, while
a hypertrophic scar enlarges within the physica
confines of the original wound. Hypertrophic scarring
Is generally observable soon after tissue injury,
whereas keloid scars can formas | ate as one year
following the time of injury. However, al nost al

i nstances of abnormal scarring are associated with
physi ol ogi cal insults including tattoos, burns,

i njections, bites, 20 vaccinations, trauma, surgery,
or infection. Hypertrophic scars and kel oids can both
be described as variations of the typical wound
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heal i ng process. In a typical wound, anabolic and
catabol i c processes achi eve equilibrium approxi mtely
WO g00g/09de6%ks after the original injury. During PCI/EP2006/009145
maturation of the scar, the4tensile 25 strength of
the skin inproves as collagen fibers are
|nkid'_ﬁu Bhl Aelo] t he scar
eHSHe Ry F-c—8 i e—thteckerretl. However,
initial scar tissue tends to subsi de gradually over a
period of nonths yielding to nore mature scar that is
Furthemvopq: dhe fupion eenstryls ethe pirgsgnt aventiap 359 §1§itq§>|leyfor use in regenerative

medicinge %)%%Hﬁﬁﬁ i tﬁeo%%gl L aﬁﬂ @Er%otﬁg 4& chﬁeé‘gbf#ﬁ:b Q‘h@@cpq'otems that

e aha ases

are fuswwd}meed toNfhupineGeS Br ﬁmaekmeJGIagae dfficientyl umedpctrbad into the
IS degraded and the scar can therefore gr

celiularaﬁtrrfwr@em Bins. Whrs Sery7 fesys 10 peemneEmsomsenH 89 1&9502 gell surfaces
p f
mdeperlcft%n rXtc Jﬂﬁoﬁl’éh r’iﬁl%f%d;ggQC?ﬁ% i'lgF/[ 9 [Fﬁs\é&? %on%tﬂfc'tsl" gF Mk present
inventigyf are egﬁczdl‘y quitersthbheatd digplay dmiphified end novehbicactiafies car
ti ssue. Furthernore, an abnormal expression in the
| evel s of MVIPs and cytokines are often associ at ed
As destied ARRES B?[kx VOB W AAOE - play EhdBcial RlcAhGRE rHrocess of wound
Invention offers effective regeneratlve agent s "and
healing ndnbreasedf MIME dextel D biei amgothdlted pwth: emmmf wwmm&dimgl diswgders, inter

and/ or t treat dysfuncti te
alia chififh FOHRS 9 FYTonSFo CPFTAISE | ik P HiGE S MMPs, the
fusion &M@@ﬁﬂ& Ffé@&ﬁrlh{réi‘ﬂloﬁ%@n lﬁl%olﬂe'elniﬂ@fbdte@ ffebBed ﬂh\éﬁbh‘utxc agents
cont rol inhibit or even prevent these

 for congolding |theptceegsrcdbwe@m;theamg, fargixempla in segenengtive meidicine and are

I NN N

injury. In one enbodinment, the site of injury is
created by surgery, a burn an injection, a bite, a
Thus, the; peasertt inyention prayigdes, a@awgemq/ m%ljiwdsmbieoﬁ)r UYsp in regenerative
0
medxcm%?iglg}z}?g Iﬁ'g% % d}pﬁr% chE%Stg%&h Hslé‘if) Nflg'ﬁ?l ?E ﬁlrll preferred

embodimehie thé flsipn rcymsﬁucse Ioémecbréfenmthtlgﬁoarp wed ostréar pr prevent
of TIMP-1-GPl, TIMP-2-GPl, TI M- T| \VP- 4- 15
excessigpcartjgypan afbaen@iu WOW‘M-‘C@%HI ng #Flmd St hyjecrispphic scarring

and/or ?ﬁgmlf ‘k/?‘{ﬂ% COﬂSt r UC%S%@Q c?es Ogﬂén&m ni strat I&SO}-H;E%Bts of the

present Rivantimcargtusahio iobigitosiprevens tHedfosmatom dffsearftishit.
constructs of the present invention may be fornul ated
in a conventional nanner using one or nore

A typxczﬂ Ry I%hﬁg rdpoRGLR Q:‘l-nﬁﬁlc?crﬁ@& by Qﬁé nﬁrveﬁéﬁ'ﬂ & s?)gélﬁhzeld cells into

Techni ques and formnul ati ons genéeral |
the woulRd rsitp d’gawhtssmﬂwmﬂRaEMOHyMIls%@ gm&lly N@aﬁket cells to arrive at the

place of LY (Ao e TARPOGHACOUE BT VO RERORRE AR csemical signals,

mcludm%oéﬂb!hﬁése that Dr@ nleb&tdird £ Mk iiAMux RFahadtive tiftud céfts and other
physi ol ogi cally conpafi bl e buffer such as Hank's

healing &astars. Bhe srmRivwyed” gnessp atdigmption oaa@mal @hysiplegical structure and

C ds.may, be.for ede il N, s LM
function g?ﬂ @FV"% ol?ea%mg caegé gf e )r/nppr | 8&? ?gnansnc sequence of
events ultiA@ABly ﬂeﬁﬂﬂnﬁ i fe r&ft@raﬂbﬁ of §uy§i@1bg1eai dontingity andfintGon.

these formul ati ons, the conpounds may al so be

formul ated as a depot
When a wound heals, a scar usually develops in its place. During the course of normal wound

healing, simple tissues such as fat, connective tissue, and epithelium are regenerated.
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30 preparation. These |ong acting depot fornulations
may be adm nistered by inplantation (for exanp
wo %@é&%ﬂl%eousl y or intranuscularly) or by inj 8@?@6’?\006’009145
Thus, the conpounds may be 25ornul ated with suitable
polyneric or hydrophobic materials (for exanple, as
e -
Howev@ bgggrt:lég 't}ir%:gsslérug]nlsag n?o%g %B}nggéacr(l)rg%rl 913{; gﬁ %%1\%8 eo?:ﬂ \}a? %&/:rm layers, it
heals viauhd foamations pba pfﬁﬁbmlﬁmitlyﬁilﬁowistsue,@eh arscami t abl e
del i very systens include m crospheres, which offer
the- WO 2007/ 039109PCT/ EP2006/ 009145 28 possibility
I nornf¥] Fuh B SEAD S BMPASIeH R ¥ diibg by Wb O hechanioms

includmg génezlmSmmroms piteiueﬂorh af/theg:n_ayme -eecdbiyl loaalysesietion tolf ahdogenous
[ i nto.any

TIMP i % be ') ectggfu\{ ??Raagrggé) Qg%gfﬁg hgéﬁ, §xi1gfs b&{\ﬁe&n the activities

of the vaﬂﬁﬁﬁld e IR, GRERS, ﬁaﬁﬁ%ﬁé&llé}ﬁoﬁeﬂgésm&gﬂ t&ﬁave elevated
i schem a. The adm nistered therapeutic i s slow

levels in ehwaiesiotinds mmdtsusbhrgl%ibhemcestr&u@sraea&nbwnna lmapam the wound

. by cell esent .in the su undi ng t.issue [e.
healing; s MEGIRCerthybet) féjucing adppiages.” Mofoblasts, neutrophils
ep;thellﬂd ¥k, ShdP len@BthelifIe cellé, IYRAIRT MIIP 4 NHeMd PReseAdt RE specific
fornulated into oi ntnments, ' salves, gels, or creans
blochergeﬁaimaﬂwsuchmnﬂmmmmmokmemwg slan¢ capable of dlgestmg almost
ontainin 10 c oca

all of ¢ & gfnpgﬂen&% J Eely aﬁ? ﬁ %ﬁ'gﬁ%ﬁeél requlred balance

betweerdfHeQirSeil deghitfing Qativifies Bf MP§ andr bter bMISORFVIY Gh& synthesizes
of the present Tnvention may be conbi ned when

and deppsispapterycanpaagntsafdissuc-so that the resulting
medi canent conpri ses nore than one, preferably two,
and 15 even nore preferably three different TIM
Figure 8 pietidasCars ovolividw bifithe Gipfiicorflddelinie proepss, fiiteesiaand those factors
novel bjoactivities of the different nenbers of the
involved-fnmogdylating thigprecespr dinona acatq 3ndcelprisdntlamaatory reaction to a

particutd?r36} €4 tp{ag”hkf er&?!:tion? Wi af %Ftom%ﬁﬁe %?%ﬁn?@ dﬁﬁf&ggmc factors are

synerdi s exa
expressﬁbamzi secedtsd thubilbadiag o die Mbﬁahore Bt ﬁbtobllﬂ@ &chlaei'annocytes These
VMP14. Ther ef ore,
fibrogeniy istrs peen et . T B Thbitloh - AR, 4 Gnta i 13, BFGE,

TNF-a &f meﬁmﬁomr%é@ftﬁé B8 infilst ¥npdHinP bt Mc?wmes are: TNF, which
Therefore ans of this conbination, a nore

is mitogeniepbefibroblisisznd pronwiest ngiddeResiamd is Seamtélbby macrophages, mast

cells, ard P i§Sibcytes; and TGF-a, which is mitogenic for keratinocytes and fibroblasts,

stimulates keratinocyte migration, and is secreted by macrophages, T lymphocytes, and

keratinocytes. The stage involving TNF and TGF secretion marks the transition from the

inflammatory phase of the wound healing process into the process of tissue reconstruction,

i.e., the proliferative phase.

Upon activation, fibroblasts secrete IL-6 which, in combination with TGF-B, leads to a
prohiferation of the fibroblasts. TGF-B also promotes fibroblast differentiation. The result of
these proliferation and differentiation processes is an overall increase in collagen, fibronectin,
TIMPs, MMPs, as well as other ECM proteins, which leads to an increase in ECM production
and a decrease in ECM turnover.
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In one enbodi nent, the fornulations of the present

i nvention therefore conprise a TIMP-1 construct, or a
WO RoR®3a0and/ or a TIMP-4 construct. |In a pref ePE€BEP2006/009145

enbodi nent, the 25 fornul atdgon conprises a TI MP-1

construct selected fromthe group consisting of a

The prosehiER R biSell o the WP o e iaye difasts (fiep constructs,
ie. Tﬂﬂﬂ?dgﬁbt&lﬁsu of ah@entE| iHBredf, edS 20SPERAGGNIEa BuSEGPIDinchor or a

and a TIMP-2 and/or a TIMP-4 construct.
fractalkinesGBF-an¢hpr caneberpsml as 8 royvariwd tageny @nu@@e@pebghese@wsson level

and/or %91\% §P tﬂé‘ C%P;\?ﬁ{ % con&!{p ug-b HU&E&E' i the process of

conp ses a he present

wound heaaipt Thos, the ptaembinyeritivat oftsrs effediv redirerdtive Ngedts and methods
whi ch i nhibits TACE to(get her with at | east one of th
for confrallmg: dhes presess of ewernd deplingm(e-Be tfg rABlyencsn 4phabit f Blevent the

format ru nlé%? a%ﬁ% Wor#egéﬂ?@@%r a trunc at ecéll §$$R$inl%]\mﬂ@the wound

healing\Wc2897/ 039109PCT/ EP2006/ 009145 29 GPI, a TIMP-2 and
TI MP-4 construct. Preferably, the TIMP-1 and TI MP-2
constructs are encoded by SEQ ID NGs: 1, 2, 3 and 5,

Abnormi SRR h¥ g} WD 2007/ 039109PCT/ EP2006/ 009145 30
_'BRI'EF"DESCngéiDTI ON OF THE FI GURES Figure 1. TIMP-1-GPl
incorporati on into cell rrerrbranes of RCCs. 5 A To

Kelmd nst ! a %pgplaﬂégrrep ; a 6‘? iﬁ %@M&t&n (ifocﬁ%:f:?%collagen and

are dlshH 1§ﬁbﬂe Wﬁﬁnagﬁédaﬂoﬂle? aby Vifiei Ral Rppeadn@NdBoIReloid and

I's. TIMP-1 was detected on the cell "surface by

hypem@pfhdzssmhrysweundartbyt head wyerreateusly extemal losBieyghen surface. A keloid

cont r ol tainn sol i d | i hi sto r ent .
scar tYRER. FoRRRSOIR, Colates, bwond, Shey sizs s Shane, B RS Wound, while a
h kéam dsOlvithivi the ﬁékbfﬁohﬁﬁ bt 1. 0/ Wdund! H hi
ypem@hc ng, ma&e%fs TI MP- 1- gg? rhTIcI:\/P 1, e%ﬁ%ls wer e ypertrophie

scarring is ggresally\pbseremble goanafiar @sawdnme rwhsnesisdkelaid seass Faciorm as late
as one )é?egﬁkr o'vw.?cing ﬁ éfm@ cﬁllgwrﬁo&g\%,ezﬁ&%t élf‘l%s{aﬁgésy&eabnormal scarring

are associated with physiological insuits including tattoos, burns, injections, bites,

vaccinations, trauma, surgery, or infection.

Hypertrophic scars and keloids can both be described as variations of the typical wound
healing process. In a typical wound, anabolic and catabolic processes achieve equilibrium
approximately 6-8 weeks after the original injury. During maturation of the scar, fhe tensile
strength of the skin improves as collagen fibers are progressively cross-linked. At this point,
the scar is usually hyperemic and may be thickened. However, initial scar tissue tends to
subside gradually over a period of months yielding to more mature scar that is typically flat,
white, pliable, and possibly stretched in appearance. Where there is an imbalance between the
anabolic and catabolic phases of the wound healing process, more collagen is produced than

is degraded, and the scar can therefore grow in all directions.

A single, optimal method for treating hypertrophic and keloid scar tissue has not yet been

developed, thus the recurrence rate of these abnormal scars is significant.
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C. Human Tl MP-1 ELI SA was used to determ ne the anount

WO%%Z{E%:%{F%]- protein rel eased 15 from TI MP- 1- GP]!,? /ﬁﬁﬂ)&ﬁjosms

[Ts (as shown in B) fgllow ng PLC diges
Figure 2. TIMP-1-GPl inhibits rel ease of proMw-2 and
proMVP-9 from RCC-53 cells. Zynography was used to

In summbgd yytokines and epecific oizylids; icArdihgMvE MIMPs ahé MIBIPE) play a crucial
RCC- 53. 20 The cells were treated with_ increasin

role mélmanfﬂ%sw vowed headpig ang: inc Bt fogpationTeiacay tisgied Rvitlgrmore, an
abnonn%?’cgﬂ;r&& &H%]J E%Mﬁraﬁ §ta?@5;l:é@@a':356c§£@a' @\qth abnormal
yze g

ana gel atinase zy graphy ure
wound Bedbingf ace expression of 1VIMPs after treatnment with
TIMP-1-GPlI. 25 Fol Il owi ng i ncubation of RCC-53 cells
with 700 ng/m of TIMP-1-GPl protein for 24 h FACS

Thus, tﬁ\@ férglgrtﬁtflﬂ?&?gnr%ﬁfp&% e?f@M%t?P\!'ef fe%eﬁ&ﬁt‘nﬁéoe%sg& tgfdrlﬁgﬂﬁ@s for controlling

the protbd&ﬁ’oﬁ vamuad MeRlisg and/of B) trbﬁt/lﬂ-y&ﬁmcm GhEmWaﬂsbplated with wound

healing; SapFicaliG i B0 CHRIECRoAF BF ekt FHPLRE et Pagitlized (o
eﬂ'cctwﬁflyeé'd/rﬁﬂ)lf Elzéf‘ LRELE W &R ﬁxfcﬂr&ﬂt {hidse Bﬁdé@ﬂ'alﬁbcf)rocessesh The fusion

eatnent (sée Figure 1).  Grey 30 histograms are t
construéts of yheepresamt irvlentiomica beforswlatet! &3 nphdvinetagicalmd administered at

the site o) B0 T GPE PSR O Do A 36 MRRIE.It £TOH] DY, WrasHY; 4 bum, n
injectioh,S£ bi8) 4 VaSJinMeh, ladARitn ‘kuf‘% xﬁféﬁhf&ﬁﬁﬁtlﬂeﬂﬁ)ﬂﬁf' embodiment, the
RCC-53 with 700n/m 0 her rhTIMP-1 or

fusion cvnmqm fogribe pm;vp@tlea of @lmm:d@ane@ te bntappliedctel the site of injury

s seleciBl m Yot BRawt tofirpe il BB QBRI Mo LR O, T
GPI, TIGIPLI-2R-GRE TISESZehc-GPI,i MEMPI - ShRtGPD 8 TIP-4-muc-GPI or
RCC-53 cells to VEGF (4 ng/rﬂ) was set as baseline or

mutantsthereef. and the 100 % i nhi bition value set to
m gration value seen for untreated RCC-53 cells with
no VEGF signal. The RCC-53 cells were pretreated with
Formul3tion pgtlé TOVIP/éshshgicd aad nvides of adiididtPatioor

TIMP-1-GPlI. After one hr the cells were
Pharmacentical compositions based on the TIMP constructs of the present invention may be
formulated in a conventional manner using one or more physiologically acceptable carriers or
excipients. Techniques and formulations generally may be found in Remrnington’s
Pharmaceutical Sciences, Meade Publishing Co., Easton, Pa. For the purposes of injection,
the compounds of the invention can be formulated in a liquid solution, preferably in a
physiclogically compatible buffer such as Hank's solution or Ringer's solution. In addition,
the compounds may be formulated in solid form and redissolved, or suspended immediately

prior to use. Lyophilized forms are also suitable.

In addition to these formulations, the compounds may also be formulated as a depot
preparation. These longracting depot formulations may be administered by implantation (for
example, subcutaneously or intramuscularly) or by injection. Thus, the compounds may be
formulated with suitable polymeric or hydrophobic materials (for example, as an emulsion in
an acceptable oil} or as an ion exchange resin, or as a sparingly soluble derivative, such as a

sparingly soluble salt. Other suitable delivery systems include microspheres, which offer the
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10 washed and applied to the mgration chanber. The
effect on mgration was then assessed. Dat
WOZOP%??P%@ent an average from four wells and t%@fﬁﬁﬁ)ﬁ&%l“s
experinments. Figure 4. Eff €8t of rhTIMP-1 and
TIMP-1-GPl protein on the proliferation of the RCC
possibilit%g'd?%slocal and Reniakhaed daivery 6f @aph Bler HV@lténdell period of time. This
| MP-1-GPl or rhTIMP-1 control protein on the o .
particulapteghidlegyatilizes onicruspherss haying Aqyscapilary e tet.cap be @yjected via

was asured usi,n n a . afrer. ..
a coronalff Sy FRESIES By 54 8cked Jalf ol LORAL o' Do Y r Ui, withoue
causing 60RSulifE inflhhbRficn BCGchugea Pt The ladininikerdde depapdutic is slowly

nmedi at ed 20apoptosis. RCC cells were |left untreated .
released fimyn these ariewspharps 70d reagdily) talrenypp yamlls pypsept in the surrounding
. hT. [ i for 24 h and incubated with
tissue (<. ‘Pjn"ggf ?’Lrh%“gérﬁg‘j%ﬁélf% or NK-lines (B) (NKL for RCC 53

and A498, orNK-92 for RCC- 26). Shown are

representative exanpl es Igf three. i ndepen

For topical ptepinistratienyfbeipligomers p Fl'@si@m:%t_lonz@nﬂ?eggq?-gﬁlated into ointments,

T NP5 1= 3 e AR h ;
satves, o8 1 e P 057 Rl 40 BBEC A ASIEMIREL O e cligomer
can be ufe@Qobdly 8GEea? Gnoinj A4 infhmmatien er tto gahedllpaccelerate the healing

untreated with 700 ng/m TIMP-1-GPl or rhTIMP-1 for
process. 24 h, and were stained with anti-human FAS (L-958)
and anal yzed for FAS 30 surface expression by flow
. cytonmetry. Monocl onal anti body isotype control stains
The TIMIP ecomlsinuets asf gheypriesesit ogvemtion @ be combined when preparing a

medicamezlgf) Zc( 81?&? :tl.’r%grg(s:lyth%g nggd%a%)gnl[%gm?ﬁ%ises more than one, preferably two, and

even more preferably three different TIMP constructs. With this approach, the amplified and

novel bioactivities of the different members of the TIMP family may be preferentially
combined and targeted to the cell surface, which can lead to a synergistic effect. For example,
the TIMP-1 fusion constructs inhibits most MMPs, except MMP-2 and MMP14, Therefore,
any of the TIMP-1 constructs may be combined with any of the TIMP-2 or TIMP-4 constructs
which both preferentially inhibit MMP-2. Therefore, by means of this combination, a more
complete inhibition of the MMP family can be achieved.

In one embodiment, the formulations of the present invention therefore compnse a TIMP-1
construct, or a TIMP-2 and/or a TIMP-4 construct. In a preferred embodiment, the
formulation comprises a TIMP-1 construct selected from the group consisting of a truncated
TIMP-1-GPI as encoded by SEQ ID NO:1, a truncated TIMP-1-frac-GPI as encoded by SEQ
ID NO:3, and a truncated TIMP-1-muc-GPI as encoded by SEQ ID NO:2, and a TIMP-2
and/or a TIMP-4 construct. Preferably, the TIMP-2 construct is encodeci by SEQ ID NO:3.

In a further embodiment, the formulation comprises a TIMP-3 construct of the present
invention, preferably that encoded by SEQ 1D NO:4, which inhibits TACE together with at
least one of the TIMP constructs selected from the group consisting of a truncated TIMP-1-
GPI as encoded by SEQ ID NO:1, a truncated TIMP-1-frac-GPI, a truncated TIMP-1-muc-



The three RCC cell lines were treated with TI MP-1-GPI

.. rthTlMP-1 followed by L-957 incubation. Bndj
wo 2@%4?%4};% V- fl uoroi sot hi ocyanate (FITC) was ukgg}lﬁgoo%wms
detect viable and early a@8ptosis by flow cytonetry.
5 The low | evel of apoptosis in the RCC-53 cells in

GPI, a TIRIP-¥a8d VAIMDP-4 6brdfhdd megﬁgﬂ,aﬁaqimlw £t DR @nk@ucts are

nucl eosome ELI SA. I ncreas evel s of apoptosis were
encoded tytSEE) BANDS ér 213 aml75irpspgblanalon with i ncreasi ng
| evel s of TINFP-I -GPl- but not rhTIMP-1. Figure
7.BCL-2 and BAX expression in RCCs fol |l ow ng
treatment with TI1IVIP-1- 10 GPl or rhTESTP-1
anal ysed by internal FACS staining and Western bl ot.
RCC-53 (A), RCC-26 (B) and A498 (C) cells were
prei ncubated with TI-1-GPl or rhTIMP-1 for 24 h, then
treated with L-957 activating FAS-anti body for an
additional 16 h. Cells were then analyzed with
anti-BCL-2 and anti-BAX nonocl onal anti bodi es using
flow cytonetry. In parallel proteins were extracted
and nmeasured by Western blot. The signals 15 derived
from BAX and BCL-2 were normalized to 13-actin |evels
followi ng densitonetry. FACS results are presented as
hi stograns with val ues in parenthesis correspondi ng
to the MFI of either BCL-2 or BAX or correspondi ng
i sotype anti bodi es. Figure 8:Overview of tissue
renodeling and fibrosis 20 A schematic di agram
depicting the conplex interaction of factors invol ved
in the delicate bal ance of ECM production and
turnover during the wound healing process. Figure
9:Effect of TIM fusion constructs on fibronectin
production of fibroblasts in the presence of
rhTEV1IP-1 25 Confluent fibroblasts were cultured in
t he presence or absence of rhTEMP-1 and TTMP- 1- GPI
expressed and secreted fibronectin was quantified by
Western bl ot analysis using anti fibronectin
anti bodies (ft-actin served as a control). rhTIMP-1
(at 700 ng/m) did not lead to any significant
decrease in fibronectin expression, while TIM-1-GPl
~(at 700 ng/nft) strongly reduced the fibronectin that
was secreted by the fibroblasts. 30 Figure 10. Effect
of TEMP fusion constructs on fibronectin production
of fibroblasts in the presence of TNF-a Fi brobl asts
were cultured in the presence (Figure 10A) or absence
(Figure 10B) of 10 rig/m of the fibroblast
activating TNF-a together with 350 rig/m TIMP-1-GPl
or 700 ng/m TIMP-1-GPI, WO
2007/ 039109PCT/ EP2006/ 009145
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33 denatured TIMP-1-GPl and rhTI MP-1-GPI,

re%gect ively. At a concentration of 350 ng/ %fmﬂﬁlﬂwms
WO208{R1B1%_ P, "the transcribed fibronectin RNAGHER

significantly reduced, ind@pendently of whether TNF-a

was present in the nedium5 Figure 11. Effect of T1MP

fusion constructs on IL-6 production of fibroblasts

Fi bronectin RNA as transcribed by fibroblasts was
BRIEF DESERIBRTION OB EHEFIGUBESanal ysi s, using a probe for

IL-6 RNA. Thus, fibroblasts were cultured in the

presence (Figure | | A or absence (Figure 11B) of 10
Figure 119/ Mey@fe-1 61 inLs P fibn 36tol 4R h &b riifes af Reaed. her

with 350 ng/m TIWMP-1- GPI or 700 ng/m TIMP-1-GPl, ]
A, Tddpapustete Frinperpo@@ionafGRIRTINPA -replein inkxs padbmicndranes, purified

Tinep-1-6pL, B egnEET TN ERiaell BERGGAD RGagine A998 cells.
TIMP-1 Whsleaease bh e eéll Whgidiesy FNESaanaBgisP Gegehibtogfanid&re the isotype

medi um Figure 12. Effect of TIMP fusion constructs on

control stgisling gelid-fine Histagrams wpresept BB taptibpd ¥MEHE. n RNA as
transcri bed by fibroblasts was assessed by Northern
bl ot anal ysis, using 15 probes for Coll agen 1Al

B.  Té Hefioh§irate SANhIBYe fEDbWa@eincdidion Fvigh 1260 ligfmére 100, ng/ml of
and Col | agen 16A1 (Figure 12E and F respectively

TIMP-1-GRUer thlilMPobi aslls vese reated mith &ng/ml PhE addbemsubjected to FACS
. [F o, (Figure 12B, D, F) of
analysis. %é%%%#?ﬁ%&ﬁ%% llsggggg%\}'ati ng TNF-a toget her
with 350 rig/mL TIMP-1-GPl or 700 ng/m TIMP-1 -GPI,
denatured TIMP-1-CGPl and rhTIMP-1- GPl, ctively.
C.  Hypap TIMECEELISA s wsed 3 detegnine thy anppypd of ?@ﬁ’:{ grqtein released
14 Qepit ' : 8 cshgik . cant |y
from TIMI 351 FERAERCER1 s AR IR HOBSHEFL CLBRIGE T,
in the nmedium Figure 13. Effect of TIMP fusion

. constructs Qn TGE-ii producgtio fibrobl
Figare 27, B anbapits, et ol sabEY Prd 81 BraBiP @, Grom RCC-53

cells. assessed by Northern blot analysis, using probes for
A TG--f. Thus, fibroblasts were cultured in the

Zymograpire wes used( 1i guryetheayretion af MivPe2 26d MVE R protgpy frigm RCC-53.

10 ng/m of .the fibroblast acki [ NE- a toge r
The cels, e tadhed iy Prcpping ariineSBE TYGFGRRL G GNP, and
after 48 Gefhat sred frbdRubufPbupditatahtTWE-rdmeidd ah@ s@bized eyy gelatinase
At a concentration of 350 ng/m of TIMP-1 -GPI,

zymographlynost no TGF- (3 RNA coul d be detected, independently
of whether TNF-a was present in the nedium and
i ndependently of the FCS content of the medium WO

Figure 3430?731&39(9&&&1%3'&9290&%@@9 bfer aﬁeaﬁmﬁﬂgﬁs TIM?-I-EEPI.
. follow ng exanples, the anti-tumr e cts of ¢
Following:meuaRchdRC A rocUl Yath 200 nglath o TIME- GGt aefetn 10 24 h FACS
ko AL t j t i X .
vas poctiBID, S5 e LARYARCL Ly SRSk uUEAAPL D OUNRS, a2
MMP-3, MMPe?, MMPife dnd rMIMIP-9, tor p@)oMMPNR, MMP-Hy MOMPdd AgMP-16,

HLA-A2 B Din Bl LA NE5) bod TEAM 1 AN i aliitloB8! Sontrol, the
TIMP-1-GPI was cleaved from the surface after one hr by PLC treatment (see Figure 1). Grey
histograms are the isotype control staining, solid-line histograms represent TIMP-1-GPI

treated samples.

C. The secretion of a series of MMPs from RCC53 was tested using Western blot and
monoclonal antibodies directed against MMP-1, MMP-3, MMP-7, MMP-8, MMP-12 and
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of this inhibitory protein on the surface of three
e cell carcinoma (RCC) cell lines (RCC
WOZ@&@?%? and A498) independently of cell sur f HeFr2006/009145
protein-protein interacti dds. As shown in 10 the
fol |l owi ng, exogenously added TIMP-1-GPl efficiently
MMP-13, r@lﬁﬁfr@ﬁueﬁﬁt Qeful® fBECWaS tdkeRETDEAsRr aRAtHER MR RCELS Y with 700

altered the assoc:| ation of Ms/fPs with the cell

ng/m! ofeithérabd IMP+ Ve TIMEGPE and epmmparediiei usitealgd rogrol cells.
proliferation and rendered the normally FAS-resistant
RCC cells sensitive to FAS-i nduced apoptosis but did

D. Theteffdct &f 84r korfther REglicatetids | ¥ MMDPY &Y IRCQXS3C invasion through
effector cells. The increased sensitivity to

MatrageFFAS- nmedi at ed apoptosis correlated with an

e n. i
ot Rl 50, R i 50 0 VEOF
ng/ml) wWaSGBEnsbAschie ot "zk893nd alns 160 Hhileibh vialugeset Wwe meigration value

established fromlocal patients Wl,tggcsta e I eﬁnd
seen for gunfrgate KRG edp eI widhmei WEREssignabs P celtp g pretreated

with 3503@2%.1 E)Fﬂgf?f@m otf%ﬁhg@wi Sfﬂr Py e?fsAﬁ& & the cells were

rat were i so ted om t unor
washed &l Bpplizd patthe mlgraubhtdhan@br.tﬂméfmtonrmigmhmms thengassessed.
effector cells were_unaple tQ control tynor grovvth in -
Data presgnirg repigsens ae avieipge Fog iRPheEs #1d IR PEraREISRCC: 53
reveal ed good surface expression of M-IC class I,
and both lines were shown to induce allo- and
Figure 4ant i Effecioof sifEIMP-E aGgdL TIMPvI-GH ipreo&ihenddie proliferation of the
2000) and DJS, unpub. observation). A498 was
RCC lingg: ginally isolated fromthe tunor of a 52 year old
The effé@la@f Medsfnga RN oft T’ﬁ’UI?dl 6PN e PIMEGC cohbar q:r&hn on the

1973)." Exanpl e | ncorporation of exogenousl

prohferawugﬂRTiCm 1A)CA498n D) anﬁél@Gfi\‘ﬁa(&'é vers IREGuRd using an K/ITT assay.
ho 0 s ener at ed and
MIT wap §‘iﬁe§t6§5 é\‘gg’p’dféeggfaég ?‘fsdlé‘ilﬁ?t edgso (Dj af ar zadeh et

aL, 2004). The incorporation of purified GPI-TIM-1

. protein into the surface menbranes of RCC-53, RCC-26

Figure Sor ATUMIREGHetipey pofoinfiyence Kok supeeptihilly tonperfoxin gpediated

aot(-)Sifthe cell lines with 700 ng/m of purified .

pop | MP-1-GPl or reconbi nant human (rh) TIMP-1 control

RCC celpy ok Rfif iitreane (w), tRarddaoitha®Bong/atl SAIMPNFGRI (¢ be irhiTIVP-1
t hen detected usjng

protein (o0 i1/ 4o 208 PEETPRISIOVER Fibauitbede T ABGUAY K-l B) KL for
RCC-53 %&Qg‘%ﬁ, rﬁlﬂ 165 Mot ]Régg%d}o%hb%da&&% %%?ﬁlﬁ@twéq ekﬁgples of three

owever anchor e result
independantstxpamgerss mithcimiagresdltst or T1 MP- 1.

Figure 6. TIMP-1-GPI does not increase FAS expression but renders cells sensitive
to FAS-induced apoptosis.

A.RCC-53, RCC-26 or A498 cells were treated or untreated with 700 ng/ml TIMP-1-GPI or
thTIMP-1 for 24 h, and were stained with anti-human FAS (L.-958) and analyzed for FAS
surface expression by flow cytometry. Monoclonal antibody isotype control stains are shown

as grey histograms.
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To denonstrate that the exogenously added protein was
anchored, RCC-53 cells were 5 first inc
WO?\RP'W?MWI\/P 1-GPl protein (200 or 700 ng/m), %ﬁ%&?ﬂﬂéﬁw“s
treated with 60 ng/m phospholipase C (PLC). FACS
anal ysis denonstrated the conplete | oss of TIM-1

The thrgéle 'Scé WEfi Agfes SWGR a&ea{eal W ﬂwl}%ﬂﬁ&eﬁim { Rbsw&d by L-957

To neasure the efficiency of
incubationt Bipdirig ohanrtelin ViHRrdiséthimegariate ol 0 wmrﬂscdmedvta@ viable and
col le in_ the wash buffers, and quantified using
earlyap?ptﬁﬁ;s%y?ga FXPROCEY) SA (Fi gure 1C). The results show
that 66 % of the 10 starting 'FIMP-I antigen was
recovered fromthe 200 ng/m sa le, while 31 %could
The lowéeveb obwprridsis o ke RECHD cn@s m hwas xetied um&mnérezsensmve

eytoplesgrapieirapp i s &SI FyBRC Borliy e it atter L957

mcubah%tt?in@&ﬁsMcv%lsQﬂWlﬁﬁa‘I B{$PIW|bhhncﬁ fFDVP{L ognosi s of
RCC (Hemrerlein et al., 2004). The stage |V clear

cell carcinoma cell line RCC-53 constitutively

rigare 177 €T Al BAX Wiprenpl 8 WEE i eEashlent Wi Trvp-1-

GPl or enfnﬂvmwma@ys@altgaﬁﬁarﬁﬁl PFACSAtainth AT Wasterh diléts was
ested usi nngeI ati nase zyrmIqraphy assa
Si

RCC- 53( g&),f RELad@HBatangh A498064: cedls gqereepreaxpcu)()atggo\gﬂl TIMP-1-GP1 or
thTIMPLD 4h,nﬁ% ‘u%ﬁ}l_}gd%gfi%  2catif AL BHBhaY 85 Badditional 16 h.

Cells w&@ﬁhéﬁﬁhalyﬁdd%vi&%tx%Cl@ aghahti-BAX widhotlofll antibodies using flow
treat nent showed a concentrati on depg[]gﬁn@ decrease
t

cytometgy. Iggpasalis] dwmieins wewe @rieeiod-and gicany egterd Yebwihs signals
derived % BAR MNP h?)LS.’Zr?v? erd " fRIRRd gbagﬁh rrlYg‘t/eﬁ )f(%ﬂov!nﬁé‘%nsuometry.

to Increase I n surface expressio
FACS repelta bieqnesﬁn&adrt&énﬂo@amdmdnvalh&; ngarenttesisfcotrbsponding to the MFI

tin ra experlmant -1t 1S possible
Ofe‘the‘fqﬁ‘{a‘ﬁ ir?wg@?" S?%’Pgéﬂﬁé%‘(‘eér MVWPs on the
cell surface. TIM-1 b| nds nost active forns of MWPs,

t he exceptions being MvVLP-14 and MW-16 (Brew et alL,
Figure £000; Ovenvieve of ﬁ&suezemﬁelmg)hhé\ﬁhtgmso i ncubation of

A schenﬁgsélgmggg Oﬁgg géemm}g{)]fyl cﬁ}%—‘P mﬁagto%lwﬁ)‘g% ed lﬁ tplé delicate
balance MVEC®4 pMddcfon M tubdoveMMidBtheMbtimlhealidbrodexs: and

MVP- 16 specific anti bodi es showed, wth the exception
of MWP-14, an increase in nmean channel fI uor escence

Figure § nt ont :ﬁ*‘é& 0&' lslZFMiP }&slione%}tﬁlfctst (I.;}? filMrcih lBIJ)(M%tﬂ)n of fibroblasts in

prote
the presence of rhTIMP-1

Confluent fibroblasts were cultured in the presence or absence of thTIMP-1 and TEIMP-1-GPI;

expressed and secreted fibronectin was quantified by Western blot analysis using anti fibronectin
antibodies (B-actin served as a control). thTIMP-1 (at 700 ng/ml) did not lead to any significant
decrease in fibronectin expression, while TIMP-1-GPI (at 700 ng/ml) strongly reduced the
fibronectin that was secreted by the fibroblasts.

Figure 10. Effect of TIMP fusion constructs on fibronectin production of fibroblasts in
the presence of TNF-c

Fibroblasts were cultured in the presence (Figure 10A) or absence (Figure 10B) of 10 ng/ml of
the fibroblast activating TNF-a together with 350 ng/ml TIMP-1-GPI or 700 ng/ml TIMP-1-GPL,
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T RHad WG ‘obvi ous effect on the FACS si gnal (data not

shown). The surface expression of other WO
WO 2805¢%91§39109PCT/ EP2006/ 009145 36 protei ns i nECJHE{gPo/009145
MHC class | (pan class | addl HLA-A2) and | CAM1 was
not effected by TIMP-1-GPl treatnent. D gestion of
denatul‘EPas pelr\l/szzJ)l?frre fﬁn EI gS(rt;Ie 1) gﬁdgiv\vgg ;ﬁlg% ﬁ%ﬂrcg%tgégﬁﬁn MVI?(>)sng/mI of
TIMP-1{GRIg tlsce tr3vscaibed IBroncthie RIAUmak afignaficagfly Muscedn independently of
|| surface mrrored the reduction in secretion of
whether ‘a PECSERt dn Hie 18- shown in Figure 2. To further
test this apparent bl ockade of MW rel ease, Wstern
bl ot experinments were performed using nonocl onal
Figure Hnt i Hfficeof TIMEclusdnagastratts v TLFR drodivhBoBpf filfeblasts

- MVR- 8, MWP-12_ a - on nmedi a erumfre . .
Fibronegygr B PSR o PIRbIRSS e e Dok DA Blgtpalysis. sing o
probe fof TLIGSRWIAL ThiQ OrbroBlab lweié cBitkrB®lin R T3rdRnde (igure 11A) or absence

_ TIMP-1-GPl (Figure SCZ. The presence of each of the
(Figure M¥Bsofldlsngfesd of thedfibroblalicactivating TNEm tbgetbemwith|35Rog/rs3TIMP-1-

o on 3 FASHIRSRE bbbl AT mch AP W pctvery. e
concentrBRESS 50 At QFMIRARIGH Bfekrdnleribea TEASRNA wasehikMdRy reduced,

studi ed. To assess the ef_fect of this surface
independepty afivhsthemI MF-onvesspresent indhepieiumy of the cells to

invade ECM the mgration/invasion capacity of the

cells was tested using a nodified Boyden 15 chanber

Figure 125 S ayEffedtlof TEME anicifcoiBfiicf@iScolliién prodtuatibn abfibidbYasts
of the RCC-53 cells to invade ECM was not very

Fibroneqgip il dnesclanseriled R dibsetdasty way gssered hyeNpithersbof, analysis, using
! . | .
prbes (/X058 FALUGLS 198 R55, CPldERIRTI i, 1860 By, gy Collzgn
16A1 (Fizxpet 1Eemd B), vaspectively. fitius Adbrbblasts Ae tizragll inithey pised i
(Fr esponse vva?s see(r:1 ‘t:{ly4 nq/mlr VaEfgtlS: (mg?j% notu_llsh,opv\::nﬂmme (Fgures
124, C, Bher abserge (Bgpnds- i d) 90 ag/mld dhe fihroblagt astivaing JNF-o together

: irpRLAbE | ' ). - b S 1.
i 35015 P I .20 B S AR g v

GPI, respectivedy. AtraldoBeritration of BMPng/mgRIf TiPel -GRd miMthekddnsaibdd collagen
Li [ | B hanber. Th .
RNAs v ety s Beet SodePracilly cE et TVE EOGR A fsati ghe medium.

was then determ ned (see Materials and Mt hods).
) Wiile treatment with rhTI'MP-1 partially bl ocked
Figure 13ny a &iffent of TEVIR fosioh constragts oI G- 1o0dwefion of fibroblasts

- ompl.etely bl gck iAvasi on of - el l . .
FibronecfiR TR S shyrbe JicoER G TnRt ahetfel o WPvBTy it oneprgs woine
probes fof DGR BisO fibRSbIRECWER: 2610a6d ifi Mg pfchart @igufd WVBPAL or absence

surface engineering on the proliferation of RCC

MT
(Figure 13883 94 O/l pt o breblastransivasingg ENBuwstogetherdwith 350 ng/ml TIMP-1-
GPI or 700 Mﬁ?ﬂh’ %HEQPE'J&MJ PHIAE. lt-GPﬁJsﬂdCllhtl"Hengp—@l, respectively. At a

concentration of 350 ng/ml of TIMP-1-GPI, almost no. TGF-§ RNA could be detected,
independently of whether TNF-o was present in the medium, and independently of the FCS

content of the medium.
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30 depen:de'nf décrease in prolifération of ROC 53 and
at 24, 48 and 72 hours (Figure 4B). RCC-26 ce

| ]s
W028?76q3ﬂ03rat e extrenely slowy (48+ h doubli nqu, 06/009145

and the general trend suggé4ted a suppression of

proliferation (Figure 4C). Additional controls using
XAMP hatidylinositol at an equal nolar concentration
E tgﬁtgﬁe TI MP-1-GPl reagent (Sigma, WO

2007/ 039109PCT/ EP2006/ 009145 37 Gernmany, Nr. P6636)

In the fgl[!g\pﬁgtegl@t% S’Eﬁ]ﬁsi %oﬁ% Ch?&gﬁg-gn@{ o'(i Il’mtcimopancer cells
are desc@ﬁ)leh iRr@badil CXBbet ﬁl'ete)épéﬁrwgn@ﬁééc}ﬁ'b%& af2&rR&EBut with human

I'inked to the sensitivity of target cells to
TIMP-latheptrosition ishal Lnetcbedymigd o this typ of €IMPactivity (both

perforin/granzyne and FAS-nedi ated apopt osi s)

(Egebl ad & Werb, 2002). The effect of TIMP-1-GPl on

In the f(ﬂﬁ)'vshng eeghslenty GPl-khdh@r Qs Ristd YW FINP St ®dobss difined concentrations
| ogéenei c CfL- and NK cel | -induced apoptosis. In

t he
of this 1ahubﬁgle'rmpt§=m thepslirface of dysayenal ¢ell Racinema (RAYY Qﬁﬂdmes (RCC-

26, RECRE AR AR PR RV Gt AL BpthbirdRh Ao o shovn i
the follbW%gbaé)@iéeﬂbdsBr aldied ETRVIR- 1G58 EldiesthMihédred! Bitd Ahe ORCC cell

K cell I'ines (Figure 5B). The RCC tunor cell |ines

membrane and deareafivalle ciltsred the ssscialien wINMPBsawilh theoeall surface. TIMP-1-

GP! tregfenf WhiNe £ RCC priER1 %ﬁ%d‘”}:ebﬁe%{i s hophally YWAsseHlant RCC

cells seﬂsitﬂ%&o PARindiesd &p0ptedis Dif dihdt diRelhalfeth-ardpitablysis blytotoxic
nmple 6 TI MP-GPl treatnent renders RCC sensitive to

eﬁ‘ectorpw@sfr%eat@aeawa |SeRgtivRe teTEARRNedipied; ARARtasis (rotgstpted with an
alteratioh ithe Haldoed o%ijo- bhE %@B&ptgﬁ(gB&ﬂ%fﬂﬁmgﬁni he

The RCC-26 (Schendel et al, 1993) and RCC-53 cell lines were established from local
patients with stage 1 and stage IV clear cell carcinomas, respectively. Thereby, they represent
the two clinical extremes of RCC. Tumor-infiltrating CTL were isolated from tumor of both
patients. Although these naturally occurring effector cells were unable to control tumor
growth in vive, surface marker staining of RCC-26 and RCC-53 revealed good surface
expression of MHC class I, and both lines were shown to induce allo- and anti-tumor-specific
CTL in vitro {(Schendel et al., 2000) and DIS, unpub. observation). A498 was originally
isclated from the tumor of a 52 year old male and is a well studied example of RCC (Giard et
al., 1973).

Example 1

Incorporation of exogenously added TIMP-1-GPI into the surface of RCC-53
GPI-anchored TIMP-1 protein was generated and isolated as previously described
(Djafarzadeh et al., 2004). The inco@raﬁon of purified GPI-TIMP-1 protein into the surface
membranes of RCC-53, RCC-26 or A498 RCC ceil lines was demonstrated by incubation of
the cell lines with 700 ng/ml of purified TIMP-1-GPI or recombinant human (rh)TIMP-1
control protein for one hr. Surface associated TIMP-1 protein was then detected using FACS
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perforin/granzyme-nedi ated |ytic pathway measur ‘
chrom umrel ease assay. This 20 pat hway_acts
WOZ@B@E%P{/ usi ng the secretion of stored cytot 8&?’5’@2(’(06/009145
initiate apoptosis and reptesents one of the two
maj or inmmune-initiated cell death nmechanisns (Trapani
(Figure eEAgaLAdeﬁQ&Q)of cbheop eFPIMPNatifivayt 1AMOloV fange in the FACS shift,
FAS/ CD95-1igation. The effect of TIMP-1-GPl treatnent
howeverobEABPhveer APMB- Lusoptedsna sweng shidreedearel farTBMP-b5 FAS
expression on the RCC lines was first assessed by
flow cytonetry using a non-activating anti-FAS nmAB

To demdistr3R&hai( tle dxBgeAomBIINadden Bibicirs Rasg GraSdtlchSkd, RCC-53 cells were
Untreated cells and cells treated with 700 ng/m

first incuppigd. witlgBIME 1-GPEipveten @8Rtar00meimbi and then dwated\yitle 60 ng/m!

. b L EAS. nr Of i
oo P SO B AR g <o
surface sigralh fdlldviAng -FEE digestidnl (INBute #BYl Twnmeahirethe efficlency of TIMP-1-

. surface emessi on of FAS (Figure 6A). 30 The
GP1 integratipn,dhes TIMRR! freod fropythe;membianeg pep colected i the wash buffers, and

. - 0 . e u [
quantlfierﬁ’gtg,lljxﬁ(g;.[?f‘?s_-l_11 g&‘bcﬁiﬁ% ?Ezdéﬂgf (Fgg@nlgx?ﬁﬁnl‘he PRI LiRiE Phat 66 % of the
starting VIN{Pvloamtigent Whoegcanated fidrh Ty 280chg/mt edrppleatahile 3if % could be
ropi diumiodide (Pl) into RCC cells after treatnent

recovere’&n'ﬂf)ﬁ‘ ¢ gB§ n NPYLPH detect apoptosis by flow

cytonmetry. As denonstrated in Figure 6B, RCC- 26 and

RCC-53 WD 2007/ 039109PCT/ EP2006/ 009145 38 were
Exampld¢ 2rgel y resistant to FAS-nedi at ed apoptosis. The

Tivie-1 e BEpFpdatks relpas alerdliM e andpaREts i R,

An incredel &9%es3RANLA MIPLE2 BEFMMPLOT @IRRASEWHR aL?MQQ’? ﬁ:rognosis of RCC

treatment. These observations are in line
(Hemmergin\e? olis20@DoThe stapalV REEr icsll gercaoatd selk iwi BCERS3 taonstitutively

FAS- ' d opt.0s] Er os a 003). Treatnent
secretes {gty proaiy2 a8 BEVRTE-8 g blaiR) s Theimect BEitirafing Shifheg Tvp-1
levels onrthd bdititutive- r8fedse HTMVINEP-D) and PIMBOESoichS WAY festbd RSBg gelatinase

sensitive to FAS-nedi at ed apopt osi Fi gure 68). A§9g8

zymographysassasr{iPielerzgdehher &.. 2004 Kiligeet fd-,faQélhéhTWﬁlrrgotein at 600 or
. ti, 4 FAS i i n- MEL Q0.
1200 e 5 S N 6P APASB ALTH b, bling o 10

ng/ml, TRME-1rGM HExuhentsstgmictiiacauncentrpiohatepedicapdriast of bbthtgieMMP-2
_ A4 890e| I's. 10 While the RCC-26 and A498 cel |l s showed
andpml"g“fg‘r JRispscint b gaethimedias i nduced apopt osi s
followng TIMP-1-GPl treatnent, the RCC-53 cell line
. showed a | ess pronounced increase in sensitivity
Example(Xhange in MFI from62 to 93). To confirmthe

T] MP- 1- -J ndyced .apoptosis of RCC-53, a second
Treatment pvith Zﬁ@ifyf@"eﬁaﬁﬁ T dntebiom e wra%mncofs matrix
metallopfFiledA8ed N 15 was enpl oyed. Advantages of this assay

i nclude the lack of subjectivity in interpreting the
Based onthssighuits afrtbe gelgtinase mpanogapby nxparinintsy itrie passiblethab TIMB-1 -GPI

annexi in. ,The.chromat| I SA,is able. t
may act GAGRI; MRS & wkaBnCaBEE TiMbY B B3 adivg daans of Mvps,
the exceplipRPbEifE MIGPENY SndRIMP A @by F aINTRI00E Bahd émn,tzbe% Following
»earl¥ Sresence of annexin V on the cell surface.

incubatiopgf 4 with 70 gl of TIMP AR prateiny Eir 24(hiFef\f @ asadyses using
t . i ;
MMP-1, MWBLIRDRS, -7 pibets, et or MR- tor RS £ pibe-14, Mnee-

15 and MMEBd6ngretificf anB0dies shewed; with ithelbddption GPMMP-14, an increase in
jvity of the cells to

dral tically jncreased. s nsiti1 .
mean chagpel {lyorescepip wtansity é%ﬁ’& far qafh f MRy ah§BP-1 control protein
had no ol TRORAtTect % KA SR o PN g S (Bl fiop o other

25 of the cancer cells by FAS-induced apoptosis.
Therefore, GPl-anchored TIMP is useful as antitunor
agent. Exanple 7
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TEMP- 1- GPl treatnent of RCC reduces BCL-2 and

Woioﬂ‘f/ﬁ:ﬁ?@es BAX protein expression 30 The BCL- T 2006/009145
roteins represent a famly of proteins invo

the control of apoptosis (géw ewed in | gney &
"Crammer, 2002). Sonme nenbers of this famly (such as

protelnﬁﬁbhﬂu@qm}%bl )&%ﬁc}%ﬁ] aﬂDHDIAOAE):and/\IEAM otvrsnwt effected by
(such as Bad or are pro-a

TIMP-IsGRE freatoreny Tibge%@m@th%TH\éBﬂr@Bf ¢4 ROG Soith BEGeter one hour
bal d
(as. perfifmet Sin BRE 3 UG o8, BiereBC SANABRS OGS e 38). The

accumuqbftloiﬁldf’HMMP@?in thwaeﬂ &Qﬁbé@ﬂﬂ;@&@@ﬂﬁﬂﬂ&ﬁﬁﬁﬁ%&l&uaﬁ of proMMP -2
treatment on the expression of BCL-

and prop@VErshawn imFigire é@ Y Wﬂbﬁ@?@ﬁb@&%@n@gem hlfPFk?é@ OE MMP release,

‘\Vesterﬂs)IhllcélﬁJ %%e gg\%}st %eié %E{q%gﬁ% gio?ogg%l?%ﬁbﬁ)’ggﬁ @rected against

MMP-1adAsidel , t VIdAR7, MiME‘ 8 W]P-EISZ eind QYIMBGIL3 DnamediBAXerum free) derived
from o23] SIL08S L ien deter i ped us “%gg %bﬁg@'@g %'faezthe ASHMP-1 or

TIMP-1t L=~ f ;
lpgg?gggg{ o#ié FTEIS%;@@ géﬁ%af H(; gg ed ex pr essi o n o ¥ the media from
control RAOCG-52pelfst btdubami_wﬂh rATﬁV{R’rH did moatimimtasesramarnt it}m MMPs. In

contrast\il\gfl}dﬁ'clg f}g’lé Igtgmaa(sss o@}g%ﬂlg(}g]gase 8f eagﬁ( Wﬁ? studied.

TI MP- 1- muci n- GPI |ntothe surface of RCC- 53
TIMPI - muci n-GPl protein was generated, and isol ated
To assesssthel effectiofielets isnrfaccaanohmulation o€ MMEs op dheaslibty afthe cells to invade

urified |-TIMP-1 protegin into the surface
ECM, §E piesfien prasecamdicel S 5158 e e pimadified Boyden
chmnbemafim VIR d PYerh Bran&a ThOBvéhil hlBlﬁt)E@F the RICTES3 41l invade
ng/ m. of purified TIMP-1-nucin-GPl reconbi nant

ECM Wﬁsmahvw IPranaviaced (data mot sipvavelln enbancgigvasion, Jgreasing levels of

s AR el BT Sl S50 108 D w

experiméfs vedrt irGh €t 48 hird) 0d I@pﬁx&hﬁﬂwhﬁb@ résb&n&%ﬁﬁ@&n at 4 ng/ml VEGF
menbr ane and effectively promtes anti-tunor

(data no é]P‘P‘W)t and this JaFRORSY WA Sty q@ﬂna@hneﬂavaﬂ% Of £eat frdphibigion (Figure

50 RSN phoRERLy B oA s g o A B, o

TIMP-1-GPD wehee theaseadhied) and applidd &r t}feumgiwdl of th®Boyden chamber. The
exci si on. An |no er.abl.e funors,

relative (L%fggqss cﬂ’/’t migr n\ira§1o§ aq;ctqrgllmﬂe@eg II}/({]atenals and

Method%(%?eatg&%énﬁkrﬁh Reinb!1 eﬁarﬁﬁflyob}%ck‘éﬂiﬂl‘?aﬁb&%ﬂﬁ -cels) TIMP-GPI
ample 10 TIMP-GPl for t treat ment of residual

at 700 ngmia:@mpiﬂelarblwimdunma}n HithaR6IGh63 ofllsdFigure 38).nmL of
TIMP-1-GPl or TIMP-nucin-GPl reagent is applied
locally into

Example 4

GPI-anchored TIMP-1 effects proliferation of RCC
To assess the effect of TIMP-1 surface engineering on the proliferation of RCC, MTT assays

were performed. The exogenously added TIMP-1-GPI protein was found to elicit a dose-
dependent decrease in proliferation of RCC-53 and A498 at 24, 48 and 72 hours (Figure 4B).
RCC-26 cells proliferate extremely slowly (48+ h doubling rate) and the general trend
suggested a suppression of proliferation (Figure 4C). Additional controls using
phosphatidylinositol at an equal molar concentration to the TIMP-1-GPI reagent (Sigma,
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the resection area after 'surgi cal tunor excision. A
tunor, breast cancer at advanced stage, is S i.cal l

WO 2004598 and the reagents are installed befo?g%ﬁﬁ%’{%gus
closure, particular if the$® is a 30clinical risk of
| ocal relapse. WD 2007/039109PCT/ EP2006/ 009145 40

Germar RIEPS 65351 didvidtt Q?ﬁ @%i@ﬁﬁé%ﬁ%@iﬁ@bs i proRE@AFonQlf the! B8IIs (data not

nmetastasi's The effect of TIMP-1-GPl on tunor
shown)net ast asi s was evaluated. Using a nurine nodel, a T
cell ITymphoma that efficiently nmetastasizes to the
liver was pretreated with either TIMP-1-GPl or 5
Examplel5! MP-1-control protein. The resulting tunor was
then admi nistered via the tail vein, and the
Cell-madiiated icptotoxicityf the tunor in the liver was deterni ned

t hree.and seve s.l ater... Ihe. t .
v YRS RS e 1 P SRR nduced b
cytotoxicEH e Aclieive (both pRifefin/Ftinaginasind FAS atddvaed apdpiesis) (Egeblad &
TIMP-treated control cells. 10 Exanple 12 Matrigel )
Werb, 2009k slhgreffest af I1MFe1 -G cwr celr depengent kdbng of RGfe Wagrgyted using

aosendf 1L FRE N SRR Hholon e bR i eblaed asss,
RCC-53] 14498 Bnd RERT-20 agkgat ¢elle vannteatéd odth 700 dghal efuhlfiNG- lobr TIMP-1-
cel| tynmor line cells to undergo Natri

the T cel . igel
GPL theprlgbelschmith 5t engtingbated wihraligaencic (ki) 184 (Figure 54) or NK
cell lines (Figure 5B). The RCC tumor cell lines were recognized and effectively killed by
both the CTL and NK cells. Treatment with TIMP-1 or TIMP-1-GPI did not alter the

susceptibility of the three RCC lines to either CTL or NK cell mediated apoptosis.

Example 6

TIMP-GPI treatment renders RCC sensitive to FAS-mediated killing

The CTL/NK-experiments showed that TIMP-1-GPI treatment did not influence the
perfoﬁn/grénzyme-mediated lytic pathway measured in the chromium-release assay. This
pathway acts quickly using the secretion of stored cytotoxins to initiate aboptosis and
represents one of the two major immune-initiated cell death mechanisms (Trapani ef al,
2000). The second pathway involves FAS/CD95-ligation. The effect of TIMP-1-GPI

treatment on FAS-mediated apoptosis was then determined.

FAS expression on the RCC lines was first assessed by flow cytometry using a non-activating
anti-FAS mAB (L-958) (H. Engelmann, unpublished results). Untreated cells and cells treated
with 700 ng/ml TIMP-1-GPI or thTIMP-1 control protein for 24 h were stained with L-958
and analyzed. FAS-protein was strongly expressed by all three RCC lines. Treatment with
TIMP-1-GPI or thTIMP-1 did not affect cell surface expression of FAS (Figure 6A).

The anti-FAS mAB L-957 can induce apoptosis in FAS-expressing cells (H. Englemann,
unpublished results). The binding of annexin V—ﬂuéroisothjocyanale (FITC) and
incorporation of propidium iodide (PI) into RCC cells after treatment with L-957 was used to
detect apoptosis by flow cytometry. As demonstrated in Figure 6B, RCC-26 and RCC-53
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Ef fect of TIMP fusion constructs on fibronectin
roducti on of fibroblasts Confluent fibroblasts wer
WO 2BQ71%8%M08d i n the presence or absence of rhTl WT@P%)&’OOM“S
TIMP-1-GPl. 20 Expressed a#¥l secreted fibronectin was °
quantified by Western -bl ot analysis using anti

were lafgew ‘}Qﬁ&%‘tﬂ tAHA Paaeted %ﬁb@ﬁ!ﬂ‘s NTRE rfﬁ@ﬂe&@mﬁal intensity (MFI) of

contro Figure 9 depicts e results of th
untreated )ﬂpé L—?@ﬁteeaﬂhceilsemd simolenoh sl gh tieseast at MH{'ﬁwm—etn {rathe RCC-
ecrease

53 in redppnst B Sras7t spele d38 hbsefRlioRt Hhip ERakitt Papv o reports that

RCC is pehéthlly $t4i90! 1% FRYJUBEHatkd S B%t@ﬁl@ ki B &N2d0083STreatment with
secreted b"J%-/I the fibrobl asts. Addi t i onal’l

TIMP- G Gn 5T HME P i cinirg! (MG a(gt%s%mksTlMP 1), rendered

the cell FRACEASHE 1o PRS- BRMRe! PorRRf 3bdks A1 Ak s ol & be more

sensitivd. b @ Qctivighg anﬂlpABQﬁuB‘lB Qlictthed Ngﬁh@ﬂéhﬁﬁt adfeiin/ AR NG 1-957-
TNF-a to ether wi th 350 ng/m Tl 1-GPl _or 700 ng/m
treated spmptes), ﬂgﬂ’ 1ddatrestmgnt, bulypotrh@HIP s gignHiceptly enkgmiced apoptosis

tlvely Furthernmore, either 0% 1% 5% o 30 10%
OﬂheA&g%gﬁvgre present in the culturing medium WO
2007/ 039109PCT/ EP2006/ 009145 41 present in the nedi um
not and i ndependently of the FCS content of t he

While e ROG6 And 2, geli shypver) apramatis) increpsy gh&&S mdrsgd apoptosis

NP SN s, TS g o

sensitivige ¢eleinpe inoMHAl hﬁoﬁg AWk IMBRCTor cdnfipmo tec TIMPB-h-GPI/FAS-induced

fibrobl asts. c[T%Ie 14 Effgct of TIMP fusjon
apoptosig GAREGBs ackeend SLAS Sty bascdrons dagcbignal sytqplasmic chromatin

T
results andlitsinadased sehsitipity selatiee (cFithmaeﬁﬂAt) staim. é[ﬂlseﬂmﬂnann ELISA is
able to %ﬂggggste geééB) fqlvf]ig(ilptgé% cﬁgs/ Ap %1%:\9%;%%50 %ﬁ%ﬁ%%@‘é&t (I:on%Iderably
downstréﬂ Goln HeMBri)-ffRbencd Qﬁ'aénﬁéﬁﬁ \-f'o?ﬁhé- chiPkudid. As w%% found in the

TIMP-1-GPl,; respectively. Furthernore, either
annexin M/&TAE(% enam% O ure r6B)p itesgtomant joff RCie-58 uwith Li-Rg7 raimnﬁunduced a

slight m%r:?sg ABy7PRP t)ogmlfg Thet({(gf, ?*ootﬁeg% %6“%8? ﬂfﬁgﬁ'gé &nd v\n% TIMP-1-

GPI drambtiddfily linéiehsedt feasitivan frtho edld o SRNASUAGIEH rdpshogis)in a dose-
reduced - independently of whether TNF-ct was present

dependeqtinanmer-medi um  and i ndependently of the FCS content
of the nedi um

The results demonstrate that treatment of cancer cells with GPI-anchored TIMP effects killing
of the cancer cells by FAS-induced apoptosis. Therefore, GPI-anchored TIMP is useful as anti-

tumor agent.

Example 7

TIMP-1-GPI treatment of RCC reduces BCL-2 and increases BAX protein expression
The BCL-2 proteins represent a family of proteins involved in the control of apoptosis
(reviewed in Igney & Krammer, 2002). Some members of this family (such as BCL-2 and
BCL-XL) are anti-apoptotic, while others (such as Bad or BAX) are pro-apoptotic. The
sensitivity of cells to apoptotic stimuli can depend on the balance between pro- and anti-

apoptotic BCL-2 family members (Igney & Krammer, 2002). The effect of TIMP-1-GPI
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Thus, the TEMP-GPI fusion construct efficientl y
Inhihits the synthesis and secretion of yet
wo 2@%%“5@ i mportant cytokine involved in munggﬁggmuﬁl&t’mcﬁ
nanely IL-6, in fibroblast3® Exanple 15 Effect of
TIMP fusion constructs on collagen production by
treatment | 63 @R %§f_>lx%s§f&§ HNoBdIeD Nartd BWARNFhY Shén RRf@kHEEd Affer a 24 h

) Exanpl es 13 and 14 was repeated using probes for 25
preincub@iaon agign 7081 ngfily of e TIME-1a6&1 By, rkiilb/t%égenomp@, B Queddls were

simlaE Ry 1954 (8 RS it B AR PR o B2
and BAXD pRIGN &fas (08 188mided usifg iftacellulabBL0S eni AVgit:a bladBin all three

- D, F) of 10 ng/m_ of the fibroblast activating TNF-a
cell lineg,ofeatment wiithh TIREP-hdpil inpreamed egpresyipn Tgopieganeptotic BAX, and

| MP-1-.CPl . denat 1 . -1 I

decrease; ee%(Breeg%lPI\I/ &‘f ﬁﬂ%ﬁﬂ(}?k@%ﬁ%‘&%{?ﬁ.eétcé\ﬁpﬁel}l%nog/%t{e%h%g&gegn %%Jestem blot
assays (Figeive WAL, B siide€RNt in the culturing 30 nmedium The

results clearly denonstrate that already at a

concentration of 350 ng/m of TIMP-1-GPlI, all .three
Examp]ééanscri bed coll agen RNAs were significantly reduced,

I hdependent|ly of whether TNF-a was present in the
Incorpei®ibnWhexagchous BeART@eTIVIY - Binddi- GIASntwtlieasnk fak of REC-53

medium WO 2007/ 039109PCT/ EP2Q06/ 009145 42 Thus, the
TIMP1-myopGEp| preteint omesc gpraiads apd riselptedhtasy deserbed 18 epgmple 1. The
mcorpora%%ﬂtoﬁ}ﬁﬁﬁﬁe@&%g-%w £4 'p%ﬁﬁfin L 3geR. rﬂégﬁtﬁ&és%f?d&-ss, RCC-26

essential proteinin production and tiIssue
or A498 R ddl tings was demopkteatdd bFfifabhtiod off thell delif lusisomith 700 ng/ml of

pusitied SRR Pt BargamBngh rai BEPISERERL Brosdor one b
Surface ds6RGALEFTVPL NENRIRERT frOkin WS then BatStedl hsHOPARS! The TIMP-1-

were cultured In the presence (Figure 13A) "or absence
mucin-GPFequstrect @48 pffufently ingdrporaséd inte the sirfsiot aggmbrane and effectively
ac%_.i vating. TNE-ct together with 350 ng/m TI MP-1-GPI
promotesgn ‘féﬁ‘oﬁ@&}vﬁﬁy- TIMP-1-GPl, 10 denatured TIMP-1-GPl and
r1111MP-1-GPl, respectively. Furthernore, either 0%
1% 5% o0 10% FCS were present in the culturing
Examplefedi um The results clearly denonstrate that already

oo RPRIRER el B, L

n eapendent ly of

The TIMPheGREbr THUIPamMISH-GPE $&@i3tnti I8 apPRed @Al UFndModly, in@N#e resection
i ndependently of the FCS content of the medi um
area after surgical tumor excision. An inoperable tumor, glioblastoma (astrocytoma grad IV

WHO) is surgically removed and the reagents are installed before wound closure.

Example 10

TIMP-GPI for the treatment of residual cancer in an individual

An amount of at 1 pg/ml of TIMP-1-GPI or TIMP-mucin-GPI reagent is applied locally into
the resection area after surgical tumor excision. A tumor, breast cancer at advanced stage, is
surgically removed and the reagents are installed before wound closure, particular if there is a

clinical risk of local relapse.
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Ther efore as illustrated by the above Exanple, the
Tl fusion construct efficiently inhib
wo?2 7H?SH895| s and secretion of yet another |rrpok{:iﬁ%%6mgl45
cytol cine involved in wourf® heal i ng, nanely TOP-13,
in fibroblasts. Exanple 17 CGeneration of further
Exampld 1t fusion constructs Further TIM fusion
constructs were generated and purified according to
Evaluatiohef TUMR:GP lis neotdlsvf ttnds megastasion, provi ded bel ow.

The efftE 4 IRl ok HeRsREia vy HARRICH: TR DR e a T oel

lymph n?epﬂﬁi Efffelen{ipRedthdthstiel 20 thelliviek NMPasZorEitdat &Rt feithiér TRER1-GPI or
yHpHo 11) 3)en ¥ Tr Evl P- 3- GPI éonstruct and a nut atred

thTIMPl @pmr@if protein. ‘Ehweszﬂt@gl tumeE®as theudnyinisteredl wia tipe tpilaedr] and the

dlSlI'ibut}\RB gt%%f ! actal ngggpa%gsggl e opﬁt”r ts&(msxégqﬁaa{\le? "ﬁle results

demonstltafetlﬁﬁta!f[ﬁ/ﬁ’wﬂdﬁ tﬂm@'ceﬂ:ﬂﬁioﬁma §1‘gﬁﬁ1c§nt@t re(hiiié@ 1dv8l MQnickdmetastasis
conprises the first 152 ami no acids of the human

relative te thor T IMByfreated epntiol eellst he C-terminal amino aci ds

126- 207 were deleted) fused to a GPl-anchor of 36

amno acids in length. The truncated TI MP-1-nmnmuc- GPl
Exampld 1551 on construct (SEQ ID NGO 2) contains the first

152 am no acids of the human TIMP-1 protein fused to
Matrigebiny2domassays 256- 380 of the human CXCR16 (nucin)

e cnc 1 4500 B IR B Ry Sl o s o

Matrigel reﬁpMemg Thesteanlic emﬁlrrrmdtmmo'ﬁﬂ\dPnsGBD Badam profomad dsfect on the

| 2,111 |
ability of b T Rl Regpar g sl o paps PP ST dEspRiL @ltoaﬁﬁ@%

NO :3) and TIMP-3-GPl 5 conS|st of the human TI MP-2
and TTMP-3 protein, respectively, fused to a
GPl -anchor 36 amino acids in length. To produce the
fated formof the TIMP-3-GPl fusion construct (SEQ
Example 3 NO 4), the GAG binding domain of the human MAP-3,

Effect oﬁﬁm hlsn&:?c&ﬁtﬁ%?sﬁﬁﬁﬁb@n%cﬁ& préhRfi6h 3F ﬁBPoEﬂﬁsti he

protein wth the cell surface, was rrutate t he
Confluent &r@asngwg'cﬁuhmﬁan gless PreseIBA, or mhmce ki 3and TIMP-1-GPL

Expresse? Cf %eﬁreé%}@?rgﬁ%ﬁuy%%étduﬁﬁhfeﬂe% taaln‘éfgg'llts Hsmg s hbronectm

aﬂtlbodicN(E-%Em Rédve@ @k td 6ohtefl). tFigrml%UMpiEisl\melmém dfothisCéxg@riment and
152) fused to am no _acids 100-342 of the human

clearly d@mmtes et thEMPris@d 700 ngrraD g nahlerd to eny signiieppiodecrease in

ﬁbronect]?ncé ?es{;ﬁ%%?&l}@-@?@i% W@I @ﬂgﬁ&e{l@%ﬁ Ct}g1 ggronectm that

was secreldd\i3-thd Bibrobldsts- GPl (SEQ I D NO 2) and the truncated
TINIP-1-fractal kine-GPl (SEQ ID NO 5) constructs
a) I ncor poration of exogenously added truncated

AdditionallyVRbrbn&&iln RNAURSREGSLd HyMibrbbIsE WAs assessed by Northern blot analysis.
Fibroblasts were cultured in the presence (Figure 10A) or absence (Figure 10B) of 10 ng/ml of
the fibroblast activating TNF-o together with 350 ng/ml TIMP-1-GPI or 700 ng/ml TIMP-1-GPL
denatured TIMP-1-GPI and rhTIMP-1-GPI, respectively. Furthermore, either 0%, 1%, 5% o

10% FCS were present in the culturing medium.

These results clearly demonstrate that at a conceniration of 350 ng/ml of TIMP-1-GPI, the
transcribed fibronectin RNA was significantly reduced, independently of whether TNF-o was
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GPl and truncated TIMP-1-fractallcine-GPl into the
cel lular surface 20 Truncated TIMP-1-GPl, truncated

WO 20KBOWI ci n- GPI and truncated Tl MP-1-fract AGa HEIPEH00145

were generated and isol at el accordi ng to Dj af arzadeh
et al., 2004. The incorporation of purified fusion

present %%%&tzré&ﬁﬁﬁ dr &P%.%@g{gﬁéndéﬁﬂyf SCHe TRIPERAER dFithdededria. At 700

or A498 linés is denponstrated by
ng/ml of TIMBdtGRE) fibforntbtin BRA wh bresly dotectatle. hour with 700
ng/m of purified truncated 25 TEMP-1-GPl, truncated
TTlI MP-1- nuci n- GPl and truncat ed

Thus, mElmPlGH aetcH dcrishBct@hicieABSRRBIt: Bethithe HHIhGAEIAREretion of the
to that of the respective truncated TIMP-1 control

growth fictoPfibropeaingndibrollasts.s | acki ng t he nucin, fractal ki ne
and GPlI donmai ns. Surface-associated protein was then
det ected usi ng FACS analysis. It was expected that
ExampleN@ addition of control TIIV1P-1 would not lead to
any change in the FACS shift, however, the truncated
Effect OTIITIMPlﬁlQDn copstnetstoadLis producipe ofGamblats and

The Nofthf BoSHalal o Exbfl ot Wit foPehed LR blobe 'y B RNA. Thus,

surrace Si

fibroblagtd %thm&g?&&ﬁfe@%hﬂ@ 144) br m&ﬁelﬂﬁ@rr@iﬂm of 10 ng/ml of

or 700 and then treated

respectivel n
the fibrapfashacepatig WNE srioegher w4 /bl ByLP- B o 1 Rk TIMP-1-GPL
ldor 104 s0
derans O TPIEIEGH o BTN TECTRLELA A, Ju, 14 5% 0

10% FOSKgerepiesdit antthy caltaiing eigdiati @igwre 1the anchored TI° 1I\/P
constructs, the TIMP-1 constructs freed fromthe

menbrane were collected in the wash buffers,
The results clearly demonstrate that already at a concentration of 350 ng/ml of TIMP-1-GP1, the

transcribed JL-6 RNA. was strikingly reduced — independently of whether TNF-u was present in
the medium, and independently of the FCS content of the medium.

Thus, the TIMP-GPI fusion construct efficiently inhibits the synthesis and secretion of yet
another important cytokine involved in wound healing, namely IL-6, in fibroblasts.

Example 15

Effect of TIMP fusion constructs on collagen production by fibroblasts

The Northern blot analysis performed in Examples 13 and 14 was repeated using probes for
Collagen 1A1 (Figure 12A and B), Collagen 4A2 (Figure 12C and D), and Collagen 16A1
(Figure 12E and F), respectively. Thus, fibroblasts were cultured in the presence (Figures 12A,
C, E) or absence (Figure 12B, D, F) of 10 ng/mi of the fibroblast activating TNF-« together
with 350 ng/ml TIMP-1-GP1 or 700 ng/ml TIMP-1-GPI, denatured TIMP-1-GPI and thTIMP-1-
GPI, respectively. Furthermore, either 0%, 1%, 5% o 10% FCS were present in the culturing

medium.

The results clearly demonstrate that already at a concentration of 350 ng/ml of TIMP-1-GPj, all
three transcribed collagen RNAs were significantly reduced, independently of whether TNF-u

was present in the medium, and independently of the FCS content of the medium.
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5 and quantified using TIMP-1 specific ELISA It vvas
expected that the majority of the starting TIM
WO 260703981 woul d be recovered fromthe 200 ng/?ﬂ:T@S??ﬁf’/%‘m“s

b) Truncated TIMP-1-GPl, t4uncated
TITVIP-1-nmuci n-GPl, and truncated 11MP-1-
fractal l dne-GPl proteins bl ock rel ease of proMwP-2
and prol VIMP-9 from RCC-53 10 An increased

Thus, the {VBSGPfisioh chidrucPeffiviiniip/Rhbitsyini syatieyis aad sedretioasof collagen,
with a poor prognosis of RCC (Hemmerlein et al.

which lsmeggsenuq% erofein g ECM prodgriiqan ﬂé%lPé?fﬂ Ngel | |ine
RCC-53 constitutively secretes both proM VIP-2 and
proMVWP-9 (Figure 2). The effect of increasing surface

Exampla_llﬁ/P 1 levels on the constitutive rel ease of MWP-2

and MVP-9 proteins was S g‘ngS Ligfqg'g atlnase
Effect 0%?%@&}[5\9 constriats piy il tiop by tibro Klier et
r /
e oy 4 55 S0 1. s
fibroblagtowtreasittyred tim thel prgsente (Kignry 1A) arabsanae EHigTre/BH)-od10 ng/ml of

the irobfspy iine A e egesy Vieis0 fee TIMDE et apdpg mefl TIMP-1-GPL

denaunesmmi PGB Car Y TMILOIGH kst duestlydﬁmt&ﬁme RBECHRE 1%, 5% o
of both proMW-2 and pro release into the grovvt

O%FCSrw:fapremnmahabtll!mrhxgmMWQO TI MP-1-GPl treat nent
‘ described in Exanple 2. c¢) Truncated 11WMP-1-GPl,
truncated TI MP-1-nucin-GPl, and truncated TI MP-1-

The results a:téaﬂgl KRfnSEhte R fleBdy b @sﬁcehﬁﬁm@tr@ 340eh@hdl OF TTMP-1-GPl,
To assess the effect of TIMP-1 surface

almost ne AGHRE &N A go@td ltehtetfpmﬂ + indepandentlyatf vaether AiNEg gpy present in the
t ed
mediom §FR S, RRfEaRIE el N (R ROSRINE be ARSRAIA RCR BT 1 o

TI MP- 1- fractalklne GPl proteins, respectively, were
expected to elicit a dose-dependent decrease in

Ther f"“f‘}i‘ar a4 lustateil ry d1e RwesgxmeAﬁgsTMPﬁP fgionnepupuct efﬁcwnﬂy

o QS GRTRR G B ST, A wound g

namely TGB! infbrotlasy.; 30 the general trend i ndeed suggest ed
a suppression of proliferation. WO
2007/ 039109PCT/ EP2006/ 009145 45 Exanpl e 18 Furt her
£ jeypl uation of the further fusion constructs of
xamp% npl e 17 The experinents of Exanples 1-16 were
Gwe trwpﬁd’tﬁﬂen’i‘lmﬁismnfmsmctsonstructs of Exanple 17,

e T Bt E5eiroBi oo G iR SLcoch “Materals and
Me+heds( S8R '\%Wﬁe@%eléﬁd SpkEieAIR) hindhtaled TINIRIILGH %Bn%onsuuct (SEQ

fusion constructs inhibited MVP-1
ID NG: 1)9 a atmj:am;@ TBREPleinucA3PITNSHN qwstredlt (SEQ &P NQe2)T|a|v15H‘éP-2-GPI

cons SR I0°S% 4Bl P RGO .

(SEQ IDaddi4), madal tihcaRaVEIRD-fraepillane GP2 Risint gonbeudt SBQTBINO:S) were
into the cell nmenbrane (these experinents were

constructegrgxpregsegind a8E6edi ng to t he net hods provi ded by
Exanple 8). The truncated T1MP-1 fusion constructs

The truncated TIMP-1-GPI fusion construct (SEQ ID NO: 1) comprises the first 152 amino acids
of the human TIMP-1 protein (i.e. the C-terminal amino acids 126-207 were deleted) fused to a
GPI-anchor of 36 amino acids in length. The truncated TIMP-1-muc-GPI fusion construct (SEQ
ID NO: 2) contains the first 152 amino acids of the human TIMP-1 protein fused to amino acids
256-380 of the human CXCRI16 (mucin) further fused to a GPl-anchor of 36 amino acids in
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10 (SEQ I D NGs: 1, 2, 5) exhibited simlar biological
functions conpared to the full-length TIMP-1 fusion
WO 287183%149ct s, t hus supporting the notion that REIEEP2006/009145
N-term nal portion of the BMPs is essential for
their inhibitory function. The fractall dne fusion
nstr Q I
tength. TAESEHUEE hHcorblt st S0P hm g ARE ol FRTR ARt weight of
32,111f<};)5,| on construct (SEQID NO. :4). WO
2007/ 039109PCT/ EP2006/ 009145 46 Di scussion of the
Results The cell -surface engineering using
3 S t
By anafiEy PG 10 el AP IGREIRE 192 Orl (BCPITIROLS) and TIMP-3-GP!
consist bf thd hirman JIMPehand TEMIB3gproepp r&spmcheely,]ﬁlse'ﬂl’te arf@Plhadhds36 amino

applicable to cells that _are f t r.ansf ect,
acids inglegeth. FhosPrRdUFe thsdmy ot %g St cRb i ety (SEQ ID

NO:4), ﬂe@A@rﬂxﬂ@ﬁ%d&gﬁ U e gﬁ%ﬁe rret %%@'r& fsiblRM8r association

nmune syst an be used when
of the pootbin waitlsthalckll Bunfdmer wak nuﬂdtéd;b;atle fa}\lfwﬂnglsixeemhalvgesrRMA K45A,

rasa, &5 SKESR oo barhs thiarRe BB gl BT Bisign consinuct (SEQ

ID NO B)'Q taifld gﬂ%ﬁ@-t&ﬁuﬁ%igwﬁm%f e au-AtTaMP- Hidrh#®BtRids 1-152) fused to

pl ayed on the surface can be precisely
amino acmistlﬂﬂ+3l4@ af the)hulhnt CHBELEPurthercisddd tr GPeanchor afi3®amino acids
i ncor porated sequentially or sinultaneously into the
length. sane cell's. Human RCC is a progressive tumpr with
limted therapeutic options due to tunor resistance

15 to current chenot herapeutic agents and radi ati on
Detailed examainatidreofhie deuncatedoT IMRAGPE (S& IRV phtthe truscated TIMP-1-

mucin GRR RGP NNR SR PR It PR b G 5P, 10 O: 3

constru&sich as CD8+ CU or NK cells are often seen in renal
cancer tissues and often recogni ze autol ogous tunor
cells when tested in vitro (reviewed in Schendel et

a) 1&;00%95193%&)1 ‘of %%égenoﬁslgha%ﬁsd )

GPI andRGGenicd TIMIPaM-faaaltina-GHI ingsths icalhda stcfaeey't ot oxi
mechani snms. For a productive antitunor response to
occur, the immune system nust not only recogni ze the
Truncatbd! "f‘ﬂgl]’t@?) t fencGRACeOVPE hﬁcmﬁl ﬁléem%teauﬁmplltﬁéc%almne-epl
to the ki |ng mechani snms utilized
were genahied anCaohitad aredidingavdjabwzidels ot alaﬁﬁ)ﬂﬁu sThcantmpoemn of purified

fusion cglésﬁlgl\féiasg\ae,tpwe sgﬁ‘g%e[e rgé | Clgf@@@%?) ﬁ%ﬁ%or&ﬂ%& RCC cell lines is

demons@&%@d% iRchbhtidn 8Nfhe I\«%nqﬁieh Fokbild hdubP@lith 108 G2l 6€ bhﬁﬁ&ymcated
per f or| n/ granzyme- or FAS/ FASL- dedpendent apopt osi s

TIMP-1(@@ly mat@tmgﬂmmwira@ﬂmw - frastallghe-GPL, respectively,

and corrgn 0/ %ag é)?ﬁ'getr%%%ﬁs%y ewesqi d{aﬁl\?‘ ?I c\%%& fﬂvﬁd 1 | p¥(t)t|ef1:1 that is lacking

the mucii® Mkdc@iIEhS iadd GPihddrRaifN\Susfattdlasgscified Piotéif was then detected using
~dom nance of the granul e exocytosis nechani sm ot he

FACS applygisel way pepestsdpibnf 8ie addipgroek cenwol pilvE- {wd é‘Pt lead to any
change ﬁJ the }%%Qg)sh&tu Ad&aber! h?et t&ﬁﬁfegeﬂﬁﬁﬂ?'ﬁﬂama | PIMIPY -mucin-GPI
constituté nore pfom nent pathway 1n viva Mst :
and truncated TINE! I-Bactilkideu@PT) gespeiively, & facttresulted @ah ktyong surface signal for

resistant to FAS-nediated killing (Frost et at,
TIMP- 12003) The use of GPl-anchored TIMP represents a
prom sing therapeutic approach for rendering tunor
cells susceptible to FAS-nedi ated apoptosis. WO
To dem@@OAOBA1HO PXHcRFRIPY 64d8DIroEin was GPl-anchored, RCC-53 cells were first

incubated with truncated TIMP-1-GPJ, truncated TIMP-1-mucin-GPI and truncated TIMP-1-
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47 W have shown in the present invention that the
engi neering of cells by exogenous addition of

WO 28PI/039109P- 1 can elicit enhanced as wel |l as ndRSIEF2006/009145
TI MP-1 biologic activities44Exogenously adm ni stered
TEMP- 1- GPI becones efficiently inserted into the cell

L i D P

C (PLO).NEs P esttliysis valsexpeaed tomshobhe complete 1688 oBTIVIBrleck]] surface signal

TIMP-1 protein dramatlcall altered. the cell  surfage
followings £6€; digFgipnof” Odmﬁéwg@ mcgs%feaﬁwn thitke gachored TIMP
r [
constru&l WP pr b ’ & xiﬁotﬁ%t b%fé}é%t@ 'col]&cfvéﬂdjﬂ thé wash buffers,

and qua]ihﬁ’EH thsing I'Hll\mbejje(iﬁIEE]LIBf’eriz mtexpecaﬂ thed thy nedjoliyR{2he starting
i s not thought t oformof t he

Tmp“éﬁ‘?ﬁﬁbwo‘ﬂét etf?ﬁé"’ﬂfﬁi ﬁ\ﬁr?@gflﬁg‘ﬁﬁ ley| ockade of

proMwP-2 secretion followng TIMP-1-GPl treatnment are

suggestive of this action. It appears that addltl on

iﬁﬂmaat@l TiMPhoGPILo thlrivRted  |1dH
.s_enha?ceo t h

of TI MP- 1- GPI was al so dermnstrated wi th
menbr ane-type MWPs. Wil e not nmuch is known about
An incr@dsketprasssocoMMP- Riatdh MIKP- ﬂﬁﬂmbllh @Dﬁ@a@?ﬁ withwppaor prognosis of

woul d, n edi ct ed,t b d
ReC (lgpmerieifost ok an0f Bheraeer FY Spforel patpatmd dellgfne RCC-S3
conshmﬁmpﬁl)sechéE%ﬂP M?vﬁa-hyaiklsp@MNdP@ aﬁg&@ 23) B PEFLO bf increasing
16 bi ndi ng show that smal |, apparentl

surface TiiPghidvielsaon theheomgidtstive retmeni -D et Wr% atqtﬁgms was tested

i 5P bR b BB PR h. S

protein 8400 &mﬂﬁ)@&@/iﬂpmcﬁ effert bﬂ\jﬁomz S ploMvEng sé@elﬁhi fIa contrast,
its binding The swg)uesterlng of MVMPs on the_cel

starting g1,}Q ag/elviasncated I XIS bCIF wepeaied T Mréwqﬂé@%gmcﬁed TIMP-
-ﬁ'actaﬁ(%e-Gﬁ @r%at}r%nﬂ %%&Bv%e&v @ﬂe%{}:d to show a concentration-dependent

decrease of both proMMP-2 and proMMP-9 release into the growth media, comparable to the
TIMP-1-GPI treatment described in Example 2.

c) Truncated TIMP-1-GPl,__truncated TIMP-1-mucin-GPI, and truncated TIMP-1-
fractalkine-GPI proteins impact the proliferation of RCC

To assess the effect of TIMP-1 surface engineering on the proliferation of RCC, MTT assays
were performed. The exogenously added truncated TIMP-1-GPI, truncated TIMP-1-mucin-GP1
and truncated TII\/IP-I-ﬁacta.lkine-GPI proteins, respectively, were expected to elicit a dose-
dependent decrease in proliferation of RCC-53 and A498 at 24, 48 and 72 hours cotnparabie to
Example 4. RCC-26 cells were expected to proliferate extremely slowly (48+ h doubling rate);

the general trend indeed suggested a suppression of proliferation.
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25 As denonstrated in the present invention,
TIMP-1-GPl treatnent |eads to a pronounced
WO WBEEO¥Wpendent reduction in proliferation of P¢HEFEE009145
|l i nes. Perhaps nost signifidéantly, the normally
FAS- apopi osi s resistant RCC |ines were rendered
itive to FAS/ CDO5-nedi ated killing follow ng

Exampferejggt ment with the TIMP-GPI protein of the invention.
FurtheHowsgtiwgtion dfithe Agghér fisidnronstanéte of Esmmpletivity to the

e o EELRY 11 LSRR By SRS vl 17
similar gégé;é ek Ceg(?ec%@ Rh %eﬁhi%uﬁf‘ttﬂé’\w& ﬁ@fontclaﬁ?rd%ié inhibited most MMPs

erforin/granzynenedi ated killing by CTL/NK cells. o
(except\WIMPOD)74@RQ Q0RO EFRAODSIONMBS. 48e dIVEy3 fagoneenstructs inhibited

i ndependent . of caspa Sayers et n oO6KI et
MMP- 1aL,’ -%gggz?n }%Bgme?la?s:l[f{?Céo 8’%7 m%'gg to?b?&f‘li/@l%ﬁ ttgslon construct (SEQ
ID NO.14§ 96k Rarh Qe 33 HeROb i ahteSatibn Eg{;yﬁeﬁ, RehiSRhRIeshally showed an
bétween pro- and anti-apoptotic -2-famly )
improvesk ebilinte imtsgrdtemintetthatastl inembtane pltlese rexperiments jwere carried out

LGPL-TIMP-1 treatnment, resulted.n.a down-r. i on. of
sconti B etolts SRR v B e} 118 Mo AR consrucs
(SEQ ID NULAIE 5} BxHbiRPR@RAobiblog BAVURERInE icBmpdtet So 8ieifhll-length TIMP-1

towards a hi gher concentration of proapoptotic ) .
fusion cpnsitvsisnthupsyppodtingrfhe netiyothatthe Netgaminakpashiensell the TIMPs is essential

.sensi.ti Vit vy .of FAS j.at ed . '
for thes R B S PR B i O SRR E0, IR, father showed o
membrdng FHBEAMon St cadbirablef @r thil MPtHe nbich fisoracbisanst (SEQ 1D
were al so shown for TIMP-3 and other TIMPs (TIMP-2
NO.4).and TI MP-4) (data not shown). 10 The overexpression
of TIMP-1, -2, or -3 in vascular snooth nuscle cells
usi ng adenoviral vectors was found to inhibit their
m gration through nodel basenment nenbranes. The
over expression of TIMP-I had no effect on cel
proliferation, while TIMP-2 caused a dose-dependent
inhibition of cell proliferation. The overexpression
of TIMP-3 al so caused a dose- 15 dependent inhibition
of proliferation and in addition |ead to apoptosis
t hrough m tochondrial nmenbrane de-pol arisation and
| eakage of cytochrone-c (Baker et alL, 1999; Baker et
aL, 1998; Smith et alL, 1997). TIIvlP-3 is the only
TIMP protein that selectively binds to the surface of
cells independent of association with other surface
proteins (Majid et aL, 2002; Smth et aL, 1997).
Focusing TIMP-1 to cell surfaces via a O\ anchor
| eads to novel biologic 20 actions that appear to
mmc effects reported for TIMP-3. TIMP-3 has been
shown to sensitize nelanoma cells to apoptosis
i nduced by anti-FAS- antibody, TNF-al pha and TRAI L.
The mechani sm of action was linked to a genera
stabilization of FAS, TNF-RI and TRAIL-Rl on the
surface of the TIMP-3 treated nel anona 25 cells
(Ahonen et al., 2003). This increased surface
expression of the receptors was |linked to activation
of caspase-8 and caspase-3 (Ahonen et alL, 2003). In
~the experinents detailed in the present invention,
the RCC cells did not show a change in
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FAS surface expression followi ng treatnent with
TIMP-1-GPI (Figure 6A). In addition, the 30 RCC cells
WO H8HBI%Bd resistant to TNF-a i nduced apopt osiBCYERDPGEPI145

from100 to 10,000 units pew m) irregardl ess of

TIMP-GPI treatnment (data not shown). FACS anal ysis of

the RCC cells subsequently showed barely detectable

| evel s of TNF-RI (p55) and TNF-RIl (p75) on RCC- 53
Discusdos oNtheR@BaRSSIi on on the RCC-26 or A498 |ines (data

not shown). The surface expression did not change

with treatment with TIMP-1-GPl. Thus, the increased

The ceJ; Sjgl%\ct&geé§%% ?@ﬁr@@'; %@gfg\ﬁ?gtemg 6180 rgg}gsto thF lpresentgmventlon

offers béveadl nRIViniabéd oleMirablitidnlal deers tnobtfeamppadaches. bt) The method is
eneral stabilization of deat

. nediated throu
applicaple tasely that RO frensdeat o 8y F ASoaediolg PP os dssistant RCC
0
cells, bgtz?lg@n ?ém%f%@%_ﬁgé plﬁr/MgE:L}P%MF 8}0&@5%?9 grﬁi nﬂl;'}riﬁ‘nﬁﬁe &fem cells. 2) The
method'qandepsed ethien bn@(p mamﬂimmlqcer of cdls.arS aviikbleesuivhen cdlls cannot be

t he sent_inv royi de ddi ti opal Jink
casily RgpAgBiEA. SLITDR SIIoHA e can/prmediel RRetR %Hﬁée cell type. 4) The
amoun{JfIRG Bt cin RAYARYS diplald OF 1 O RERLE LAS o) Presiely controlled. 5)
MultiplarGRI—amhmed ayeteinst anr enoeprpotated senebhtimllywrn simultaseously into the
ormal | y resistant agai nst FAS-induced apoptosis,
same cellSnsitive for FAS-induced apoptosis. By 10 this
mechani smtunor cells will be effectively killed.

. Regarding the use of the fusion constructs - in
Human R € it alpapgresshve Thnpe- \mﬂghnntgd ﬁbqrnmtic opHens due to tumor resistance

to curr%%ﬁ?rﬁot%%ﬁp%%cz%g%ﬁ (gﬁ%fﬁ ion. Eﬁ?{{uﬂ f’ai)ﬁe&f%% ol% benefit for some

patients’ %@ﬁh@ thae REd 6h®e RrgtedVByiNchnaRl bffeotod Meechanisms. Tumor-
TI constructs of the present

infiltrating lymphocytes such as CD8+ CTL or NK cells are often seen in renal cancer tissues

and often recognize autologous tumor cells when tested in vifro (reviewed in Schendel et al.,
1997 ). Despite these promising observations, tumors generally continue to grow -indicating
that RCC might have acquired resistance to cytotoxic mechanisms. For a productive anti-
tumor response to occur, the immune system must not only recognize the tumor, but the
cancer cells must also be susceptible to the killing mechanisms utilized by CTL or NK cells.
Cancer cells have evolved various mechanisms to ¢vade immune defenses including reduced

sensitivity to apoptosis (reviewed in Dunn ef al., 2004).

CTL and NK celis kill their target cells by perforin/granzyme- or FAS/FASL-dependent
apoptosis (Kagi er al, 1994). The relative importance of granule exocytosis versus
FAS/FASL mediated lytic activities for tumor control in vivo is controversial. While many
studies point to a dominance of the granule exocytosis mechanism other studies using
perforin—knock~out mice (Seki er al, 2002) suggest that FAS-dependent apoptosis may
constitute a more prominent pathway in vivo. Most tumor cells, including RCC, are
intrinsically resistant to FAS-mediated killing (Frost ef al., 2003). The use of GPI-anchored
TIMP represents a promising therapeutic approach for rendering tumor cells susceptible to

FAS-mediated apoptosis.
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15 invention have been herein shown to efficiently
i nhibit the production and secretion of inport
WO 20078 and cyt oki nes (fibronectin, coll ageﬁCT{EE’z@mw”S
TG-E3) involved in the prétesses of tissue
renodeling and fibrosis which |ead to an increased
ECM production. Thus, the nenbers of the TIMP famly
(TIMP-1, TIMP-3, TIMP-4), if anchored in the cell
We havﬂﬁfd&ﬁrﬁﬁﬁhb)brd&ﬁﬂﬂﬁvafnoa tkRlthaagingeriog of cellschynexmgemous addition of
GPLTIM%&S }:ag)lf lgl?élﬂ gn}g:?]ggg as ézgellogsaagﬂt}:ﬁ dﬁg@y ﬁ ﬁ@%gyegc%bﬁieg nb}l(g genously
administefdd #ARE110EPE g&égﬁ}s' &ﬁ&fénﬁ?h:ﬂ-‘.@ﬁ@d Bfb W&llﬁ%ﬂbranes of RCCs and
production an turnover. terials and Met hods
induced 215;@ebiy dfibivlsgiaaic:ffeetsl in ¢hd R(Iﬂdm'Eb avifRQOtdntiabtheraR@EicoBlevance.
and RCC-26, and were generated by D.J.S. (Minich,
Ger rrany) frompatient sanples. RCC 53, RCC 26 and
PR bR IR Banad rglf&{e
FurtherrfGPLERMBERNTIMPS bl AmelBoCRR) e S @E dlociation of
diverse RG@-eXprebsed dMVI®s. GnlH, wasggumetadi hy Gae )secretlon of MMPs,

BB RTE S e S B AP SO it s
enzymatlté A&ivISIIaMROD &% ikt th o9 &BinditH the%b%ﬂﬁ bf tl'ibze%zyme Yet the

heat - i nhacti vated FCS (Bi ochrom KG,_ Berlin, No.
data deri&)sirating s tblonkdile wf paeMyiR-2rsceretipy folﬂﬁmgdﬂgﬂéhﬁﬂ treatment are

s B S B FaDaTakbE 15 Bl UHISH TR txts o

altered sﬁﬁhéesstocl%meﬁy Baddnfidedahé 4R0RY bF the TIME-DXpidicih to bind MMPs.

fector clone generated in our own facility (E. N.)
and i s expanded by biweekly stinulation as described

. M L. .20 d
s bl SRl s e LGB R B megpranc-ype
MMPs. 1l et ubth ReSwowil dBoul ROBPt Sestigionatith NOSB) s,amhmg of TIMP-1-

NK- 92 et at, 1994), were kindly provi ded
progin & k%aPkl%(wl ot kbot (ST RFS PR g poor avidity of

o A, N I B 208 TRt s

critical thiME- 'lllﬁémiﬁiyg khbwrtkatusneall, Iapmrem‘bomsxgﬁﬁcaa’sdwges infgMP-1 can
cul tur, dj usted to O. 106 .cel i.n fresh

/
Searmatielieti R 15 FRBONOTEBEIe, ShetpsieRtic) o } 3 '5“ 1% iiRgjeReeachy altered
sma‘umz?t’ﬂﬂj MSI lﬁdlg‘?ldnsﬂl%ﬁﬁ sgﬁ?a&?etﬁiéax‘éﬁ th |1’1a€|e éeeﬂMuERTcﬁat to shligc its binding

chrom A, Berlin, Gernmany . 13) in 1 x
o MMPard Thecoprstedng of MBI Pision tbmmtll:smfactshvaamisommceeéed with a reduced

| B2L), MWP-1
'*(1%%‘%5%66? ,lmmpgd?rﬁﬂxﬁiﬁi’éﬁsmﬂ {/f MP-8 (| MB8L)

(CALBI CCHEM Merck Darnstadt, Germany); MW-9 (I M
61-100), MWP-2 (I M 51L) NE, Bad Soden, 15
A5 dernagsinigdy) thenpresent ermsggrr,)'{w GBI frast@ont7leadsiora pranounced dose-

{ﬁ;:imf%@% ﬁ»&ﬂ{ts leqg %‘%%F%Syb% o%érﬁﬁg%f% 51gM¥P ar:lt%r the normally

FAS-apdy %&BkéﬁdﬁMR@erﬁﬂ&sD&éﬂmi@dérﬁd%hﬁw )o M/Cﬁ%wmedlated killing
(SI GVA- ALDRI CH, Tauf ki rchen, 9)
foﬂomﬁgc%mer&mﬂpm ERP 58k %@feev\e e g laﬁerltms 550%% the agent did not
&k 1@k }5‘1%%11 dTIMP diates it
affect se 539 ﬁxeq%?f()at Uﬁ%y&g\/ s %Sﬁ%e& & o i g mediates its
anti ﬁzménhﬁ"ectﬂﬁy RS A Brindingyel| apmptnsiupgbivhy stk ﬂhand))y, perfonn/granzyme—
- nti-lNFRH and i sotype control
me”‘*t&%ﬁtiii%g;’gmgec ¢fiSed as described (Bigda et at,
1994). Cells were washed three tines with 1 x PBS,

i ncubat ed with FTI G conj ugat ed donkey anti-npbuse mAB
The E‘*A%-mmo% Sath@laysis megilated hyeeaspass. acHoaiay while the celiuiaromembrane

hedthre Ll th 1 x PBS,an
damage JECTHUSR SRREEE HRBIRORRt Prhedulid bl e shrpgim-release
Di cki nson and Conpany, San Jose, CA, USA) 25 and
Cel | Quest software. Anti-BCL-2 (ALX-804-225) and
anti - BAX (ANC- 357-040) anti bodi es were obtained from
ALEXIS (Gtinberg, Germany).
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Purification of TIMP-1-GPl protein The TI MP-1-GPI
protein was produced and purified as previousl
WO gW3e391ped (Dj af ar zadeh, et 30 at 2004). Bri e?"F%,131’2("’6"095‘145
human TI MP-1 was cl oned fra® cDNA using hTI MP-1
specifi c pri mers, fused without a translation stop

on.to t GR) - si nal en fro
assay, SR pgpendont JggRb AR SRR T (98B ekL ch O 0 dugponi et
2000). 'U]Jsﬁezﬁﬁ%v@'iﬂg E’eaﬂ[ﬁh & adb¥sel i&lﬂf@@&pﬁﬁolv@ttﬂe Bhfalce between pro- and
defici ent Chinese hanster ovary (CHO cells_ and

anti-apepiptic B&d - agamég erotpiag. xﬁm@no@taqu n ﬂmsent invention, GPI-TIMP-1
treatrn%xk rl\‘/efl?s % nl'? Idu\%'np %g@aﬁé F e%:&%*@éﬂ i f)I%%lIl Rfa g@rxespondmg

1ncreas€QQHr@%@&)@(@H@ﬂZWIQO%ﬂ%ﬁﬁ tﬁW&ﬂd@Q’I highef @bh@nﬂﬁhon of pro-
by colum purification using hepari_n sepharos

apoptomuz%mex bt 0R¢ t?ﬁsqr[foaﬂzﬁlzla@&?d é@nsatvﬁyzﬁé%s-mﬂlwd gpoptosis of
Js%“(l)r?@c %&?@Rg@a%écfrgr dﬁér%g %{b%értg thonk ?@ #‘s"blgp% rné@ﬁ action for TIMP

1. Simithr raeﬁéﬂsow&e (aMABD6Om REDINIPS3 amsa:thm"SIMBﬁ(TIW -gend (IIMP-4) (data
| evel s of TIMP-1 in solution. The coating anti-human

not shoyyp- 1 mAB (MAB970), biotinylated anti-hunman TI MP -1
detecti on mAB (BAF970) and rhTIMP-1 protein (970-TM
wer e purchased from R&D Systens GrbH (W esbaden,

The ovéie:kpmslbn oI MIMTG 0y fyreat-3an wikcalhMindotioPhuschd oeltse!llding adenoviral

LI's (5-10 [ |
v SRS i bty i 0 e e
overexp%gloﬁt Of&ﬁ%hcsfol no EBECiCH kel PRdlBerbtte)) mhmhrc%ﬁsed a dose-

times wt PBS an ana yzed by FACS using human
dependditNFaibitemeafi dell probfeoatiosn The antickpsson 05 EBViBEosled caused a dose-

dependent inhibition of proliferation and in addition lead to apoptosis through mitochondrial

membrane de-polarisation and leakage of cytochrome-c (Baker et al., 1999; Baker et al,
1998; Smith ef al, 1997). TIMP-3 is the only TIMP protein that selectively binds to the
surface of cells independent of association with other surface proteins (Majid et al., 2002;
Smith et al., 1997). Focusing TIMP-1 to cell surfaces viaa GPI-anchor leads to novel biologic

actions that appear to mimic effects reported for TIMP-3.

TIMP-3 has been shown to sensitize melanoma cells to apoptosis induced by anti-FAS-
antibody, TNF-alpha and TRAIL. The mechanism of action was linked to a general
stabilization of FAS, TNF-RI and TRAIL-RI on the surface of the TIMP-3 treated melanoma
cells (Ahonen et al., 2003). This increased surface expression of the receptors was linked to

activation of caspase-8 and caspase-3 (Ahonen et al., 2003).

In the experiments detailed in the present invention, the RCC cells did not show a change in
FAS surface expression following treatment with TIMP-1-GP1 (Figure 6A). In addition, the
RCC cells remained resistant to TNF-a induced apoptosis (tested from 100 to 10,000 units
per ml) irregardless of TIMP-GPI treatment (data not shown). FACS analysis of the RCC cells
subsequently showed barely detectable levels of TNF-RI (p55) and TNF-RII (p75) on RCC-53
and no expression on the RCC-26 or A498 lines (data not shown). The surface expression did
not change with treatment with TIMP-1-GP1. Thus, the increased sensitivity to FAS mediated
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15 @GPl -anchor cl eavage by phosphol i pase C Cells (5-10

X 106 cells/nil) were incubated with 200 or 700 ng of
WO ID0MB0R- GPl or rhTIMP-1 protein in serum fr &ECTHRIGDGH9145

for 1 h at 37C by 5% CO2. Zhe cells were washed three

times with cold PBS and treated with 60 ng/ ml

oo RES I AR W) TOBELP B SRS e v
peneral SEABHRaEDR S MBI RedcBlor 3Rofdind & e/ Gdid%Budake. Wkt % clear is that

were washed three tinmes, all supernatants were
treatmehtamithsTIRP-1PGBI idbes altérothe fealanssd of Bed8 mrpteRGG02gicited Impre "pro-
Lfﬁ;’;o x 103/ 10 | mediun) were cultured in 96-well
ApOPLotyy” CXPEFHQRPIOMC 1) ates for 24 h under standard
conditions to yield firmy attached and stably
growing cells. After discarding supernatants, 501i1 .
The resfits nefdthenprosent ainvemigprT pide: @p) addifisnpl dinkobetyran ppmgr biology,
MMP/’]@@&I dgﬁgrégjgd Eﬁé(';]%{?sig ?}g‘ﬂ}%"{%g% EgﬁlgtqgﬁgﬁdfzgroEQnS?go EPI Exhrg(gly or via
mucin BbiBhEYeplabait 04 powetili Anli=tginph egyit- toe temieo Itiunbt cells, which are
bromi de) MIT (SI GVA- ALDRICH, Tauf ki rchen Ge,rmanx No. .
normallypresigpniagaing FdsB-1shuced apofiosin cgRaHYD ifPfaFA‘é“'R&Eluce apoptosis. By
- e nQrIBZaNn [ r -850l ved by addition 100
this me%W%ﬁ‘o%%“&%%ﬁ@? ‘X@?ﬁé gﬁgﬁfv%l)fﬁgﬁf Absor bance was then

nmeasured at 550 nm using GENi os plus TEC AN ELI SA
reader. For each experinent at |east 6-wells were

Regardigg 4hg 2sel opdhe dygien icpasirusts cdAdAiatrame {iME-Jpbbhconstruct, the
TIMP-l‘éigflﬁ-s | QRSO Rl zgs’zeogsgg&ggﬁlﬁb ?g@w&lgw $REERB5 — in the

were cul'tured 1 n 04 ™’

field ofaegdnetateknedidine, egdiveomdvasalimge renHBRIP{GP] Gehstruots i the present
. .serumfree_ nmedi um contaipjng .eit E%[ rhTI MP-1_or .
inventiqn, bave, Besy heresn $heWBt toTp%ggently inmbit the production and secretion of

important enzymes and cytokines (fibronectin, collagen, IL-6, TGF-B) involved in the
processes of tissue remodeling and fibrosis which lead to an increased ECM production.
Thus, the members of the TIMP family (TIMP-1, TIMP-2, TIMP-3, TIMP-4), if anchored in
the cell membrane bj' means of a GPY-anchor or a mucin or a fractalkine and a GPI, can be
used 1o efﬁcienﬂy modulate the processes of wound healing by influencing the delicate

balance between ECM production and ECM turnover.
Materials and Methods

Cell lines and cell culiure

The RCC lines, RCC-53 and RCC-26, and were generated by D.J.S. (Munich, Germany) from
patient samples. RCC-53, RCC-26 and A498 (American Type Culture Collection) (Giard et
al., 1973) were cultured in RPMI1640 medium (GIBCO BRL, Life Technologies GmbH,
Eggenstein, Germany) supplemented with 2 mM L-glutamine (Biochrom KG, Berlin), 1 mM
sodium pyruvate (GIBCO BRL, Life Technologies GmbH, Eggenstein, Germany), 12% heat-
inactivated FCS (Biochrom KG, Berlin, No. S01 15). Fresh medium was given every third day

and cultures were split when cells were confluent.
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1 -GPl and incubated for 24 h, 48 h and 72 h. Cel
supernatants were anal yzed by gelatin 5 zynography

WO ¥F/6391090% SDS- pol yacryl ami de gel s (1 nvi t r ogeRCT/EP2006/009145
Groni ngen, Net herl ands, No.50EC61755BOX) as descri bed
(Dj af arzadeh et al., 2004). Reconbi nant MWP-9 enzyne

oo 0 730 AR P50 B et
our owﬁ?ﬁﬂtyl@i Nhangfik %ﬁ%axﬁfed%“@w%e@'stlﬂﬁilatidih—rzlsl\@sdnbed (Milani et al.,

treatfrent on the ability of the cells to invade ECM
2005). Wais esed| unac)etdtqmmh’gaﬁammay Alorck|after slimaiasiong dbghuman NK

bR SR LALGEABY GO, 1086 pd S8 Boph ohE1 o561 er inaty

provide@tby I )8, tRuIk G&EemSSMe bﬂwedﬂﬁtehhﬁmhﬂogﬁemwm Gedfany) and
the insert were detached, |ysed and detected

culturedjrQueadiuny y:@n@gmgg dé% b@@-}pﬁctmqgedalé@ pe nl)ﬂ()ng/myrecombmant IL-2.
The da)ﬁéecilaocl%ta in 336 og{i‘éty v 8&6@% ferFBYPS RELS Alig/m in fresh

used t

mediunenhance i nvasi on. Opti nal m gratl on was seen at 4 .
ng/ mL VEGF (data not shown). The effect of treatnent

vvith 350 ng/m and 700 calm of control rhTIMP-1 or

Sy determ ned. To
Fluoresd: 3 et'mft(%:;'tt cgc%o %{t@ (?‘Aq“@ect{ s'of the TIMP agents,
Cells wbﬂﬁ@tbdl@d wigh a1 e DT A g BRGhDdEn ol Balin,oﬁémmgw/m L2113)in 1 x

was set as_ 0. The yalue,f 100, % i nhi bi t
PBS msidnvé@ffd. ioa G0cmimpy ieh WER apkb apibodiss S%F?lfgb far an; 'TP-1 (M32L),

N

Darmstidte Germaiy )p MIACSD $BVI Giv280)0 MMPs2 (B AULAH{EINGRGENE, Bad Soden,

B L I -

MinneapaliE! €G5AY! mw}@nt(um@ﬁ?l OWP 185p0m481,c) VMMP-16 (IMSOL)

ecrotic t the single cell |evel A&%r or med
(CALBIGCHEM, rMemkrDammmﬁ}smm’D rgd KpE1( BIEDGA; BR(EHstﬂarchen

BTN TR e

previouRlyat Rhnddtfl ekl Omt BaradtAtle far @¥ £1978; QF&thaJﬂ'I&Bﬁ&ﬁdkS 1981). Anti-
were then rinsed fimes with bcPBS and_1 ml_ of

FAS (HeFogsimaan, anblma@ data)i ntinENERdeo aati- FNFRFhedpipotype control
o3BT 2L gLoNEs s b L9 LA o G s i

x PBS,findtaledanith- F’FKScaﬁhgytaﬂld@kﬁﬁﬁnh-rﬁ&?se(MABE@Amws, Glostrup,

unpubl i shed data) or .isofype co were g
Denmank 9o (F4118) dien &5 fin ORaFe L BAR S e oo Wik 13y Babyand analyzed

using a % ¢ g:[ om dtgF ﬂ&C@@EﬁbﬂPﬁ@%{ﬂ‘Dﬁéﬁrﬁ@ﬁ’aﬂ@ Slonflaif, @ose, CA, USA)

resu dvi'n staini h
and Ce{llil_mmt(l sofivdrk. uaﬁms—dlﬂln—ﬂ ABdIX-804+229yeatd anti-BAX (ANC-357-040)

antibodies were obtained from ALEXIS (Griinberg, Germany).

Purification of TIMP-1-GPI protein

The TIMP-1-GPI protein was produced and purified as prekusly described (Djafarzadeh, er
al. 2004). Briefly, human TIMP-1 was cloned from cDNA using hTIMP-1 specific primers,
fused without a translation stop codon to the GPI-signal sequence cloned from LFA-3 (Kirby
et al., 1995; Medof et al.,, 1996) and subcloned into pEF-DHFR and stably introduced into
DHFR deficient Chinese hamster ovary (CHO) cells and selected as described (Mack et al.,
1995). TIMP-1-GPI-fusion protein was purified from the CHO cells by Triton X-100 detergent
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. RCC'53p‘Ff‘él§ £mde xdcrO e bplayeredngiated a’g@rﬁ@g to i pgs

and propidiumiodide (PlI) in Hepes buffer) for 15 mm
at roomtenperature. The cells were WO

WO Z00FI0®I109PCT/ EP2006/ 009145 53 t hen anal yzRCHBEPHIGNI145
cytonmetry. A time-course sgudy showed that annexin-V
binding in RCC cells precedes Pl reactivity.

extractig/g %ag%@gg{;;o&fﬁgg Eﬁ.ﬁég%lg)zl 1{% t LGS pfﬁ'ﬁ’{l’ ! % aIElh S1ZE E‘-XCIU.SIOI‘I

afalggg@g,tdlogo | SA Plus kit from Roche (Pensberg,
D5 Ger many;, I\(Ig43 1774425). RCC-53 cells were seeded into

a 96- vveII dISh at a concentration of 4 x 104

and allowed to attach over night. The
TIMP\AeH@/ re rinsed 3 tinmes with I x PBS and 2001i 1 of

A hunfa%r t{'IMF-@eSIEé%Micl@ﬂismems Was ﬁdmlt@%}?a@dw avebtding to the
foll oned by 700 ng/ of TEMP-1-GRPI or I MP-1. The
manufactire’s dm:@xcmse(MAﬁﬁmt R&IP Fyshems) wes 1@36@7@7 guguiter, levels of

TIMP- fflah:mh‘?tiﬁl S BN M Bl bl MR i 2 gﬁ}\é\@o} biotinylated
antl-huﬁﬁﬁtTHMFIIABet&%h@n&ﬁA@(MFW@)CaMIaﬂﬁTIMM ﬁ;@td‘iné(t)'io TM) were
7C/ 5% CO2. Then th@beilate was centrlfuged and the

pwcha@dp‘femaﬁ&m Systemsp (Vigsbademdiermgaytel | pel | et
was placed into 200 mM of |lysis buffer provided by
the nmanufacturer for 30 mn and centrifuged. Aliquots

Incorpafaﬁbhqutlm-mar.amntb?c@um:emwms used in an ELISA with

ti- DNA an anti-hi stone 15 antibodi es tolr%et ect Eﬁ
(é]pgpﬁe TIMP-1-~

GPI at #éﬁ% ?3(9&' %e Wﬂwﬁ er%e | e ‘Er?\t/éﬁp%ﬂ‘?f: %/'gﬁseégﬁl analyzed by

reé ant i
FACS usﬁ@mmﬂaa ’Idhﬁcrl |sbedﬁa Mc(oEthufabsyéses hbovieeconbi nant
human MVP 20 Western blotting standards were
purchased from R& Systens (M nneapolis, USA) and

GPI-ad(Q\glég%g)%g%l’é“’%&g%%’j CNRP. 15 %&%Sg and M- 13

Cells (5¢MBCARH ):ells%ﬂl;twcm: obahatedhiwith| 266 ang€8 nigogt TIP-1-GPI or thTIMP-1

proten EERPe RS T AERToC N, G ar ST WG9 three times

~with coftt IPBY Qh&ithatdie "vﬁﬂ:ﬁ ghes splihtiay Gse]-gicel fid\phbsphblipase C

bl ot analysis kit, 25 em | um nescent ) .
(SIGMA #hPRWEH, cEauflinctgps C@mmn)hmpt polyBhin @amfrﬂgernedlum for 30 min at

srrersQEI RN v A APkt Fakga ool <

co-incubated with effector cells at a

Proliferation

RCC-53, A498 or RCC-26 cells (30 x 10°/100 pl medium) were cultured in 96-well micro-titer
plates for 24 h under standard conditions to yield firmly attached and stably growing cells.
After discarding supernatants, 50}il of medium contajning TIMP-1-GP1l, buffer, or thTIMP-1
was added to cells and incubatéd for 24 to 72 h. Then 50fii of a 1 mg/ml solution of (3,5-
Dimethylthiazol-2-y1]-2,5-diphenyl-tetrazolium  bromide} MTT (SIGMA-ALDRICH,
Taufkirchen, Germany No. M2128) was added. After 3-h incubation at 37°C, formazan
crystals were dissolved by addition 100 pl isopropanol and 0.04 N HCl. Absorbance was then
measured at 550 nm using GENios plus TEC AN ELISA reader. For each experiment at least

6-wells were analyzed per experimental condition and time point.
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constant cell nunber of 2000 cells per well in 96-V
bott om pl ates. Duplicate neasurenents of 30 four ste
WO 20pT93819%ns of effector cells were used in alJCT/EP2006/009145
experiments. Spontaneous aB@ maxi num rel eases were
determ ned by incubating the target cells al one and
Zvm b¥ gi rectly counting | abeled cells, respectively.
YMOERPPAY 4 h of incubation at 37Cin a humdified 5% CO2
RCC-5PEdIRSHE aliwsd B RA avanplatensre 1 0bselestetidl, THer madifier wadexchanged
to Lumaplate sqlid scintillatiqon_meroplates, dried
for 24 howigh sernphreamgdisgueaianing sthrodddMir ] af mcmgsing gmounts of TIMP-

t-apt B bbb iReas BoIB06r0aTIE Co! e o, apatped by golatn

zymogripityl Gsing N6%p8DSepmilpgrylamidey gels (Wadtrapehs GratingeraNetherlands, No.
follows: %specific lysis = (exper.i tal cpm -

BCS1755B0h Ab oodhit (RIS -alopditinBsaemepayt MYBc enzyme

i ANIERPRE WaS) i Hirol.

(AmersisRR B SRRE eSS Ao NOTRPREE)H Wustl AESSicel ol
2007/ 039109PCT/ EP2006/ 009145 55 REFERENCES Al t schul
§. F., Gsh, W, Mller, W, MWers, EW & Lipman,

Extracgllular ineasion 3534 t Bi ol . 215: 403-410. 5 Ahonen, M,

The eff&? HE"T‘I?M?’.LI-%PI VRKEFIMPM Eireatﬂﬁéﬁ%/\ﬁe'abi% of NROGIR to ihvade ECM
Eri ksson, J.E. & Kahari, V.M (2003). cogene,

was evalRa@d2fsiBd. a commercial cell invasion assay (Chemicon Internmational. Inc.,

Temecula, CA, No. ECM 555). RCC-53 cells were first analyzed for their ability to invade
ECM. Invaded celis in the bottom of the insert were detached, lysed and detected by CyQuant

dye as described in the accompanying protocol. Increasing levels of vascular endothelial
growth factor (VEGF) 2ng/mi to 8ng/ml was used to enhance invasion. Optimal migration
was seen at 4 ng/m} VEGF (data not shown). The effect of treatment with 350 ng/ml and 700
ng/ml of control thTIMP-1 or TIMP-1-GPI on migration was then determined. To quantify
e potential effects of the TIMP agents, baseline migration of the RC-53 cells to 4 ng/ml
YEGF was set as 0. The value for 100 % "inhibition" to VEGF induced migration was set as
the migration/invasion of RCC-53 cells in the absence of VEGF. The resultant effects of
rhTIMP or TIMP-1-GPI treatment on RCC-53 invasion was calculated as percent change

{negative or positive) relative to the "maximal” value.

Aarexin-V.detection of apoptosis

Deteciion and quantiﬁcatioﬂ of aﬁoptotic vs. necrotic cells at the single cell level was
performed  using annexin-V-FLUOS staining Kit (Becton, Dickinson and Company,
Heidelberg, Germany, No. 556547). RCC-53 cells were seeded at 1 x 10° cells/well into 24-
well plates and allowed to attach over night. The wells were then rinsed 3 times with 1xPBS
and 1 ml of serum-free RPMI 1640 medium was added, followed by 700 ng/ml of TIMP-1-
GPI or thTIMP-1. Cells were incubated for 24 h at 37°C/5% CQ,. After 24 h, 1 |ig/ml anﬁ-
FAS acﬁvaﬁ:ing mAB L.-957 (H. Engelmann, unpublished data) or isotype control were added
and the cells were further incubated for 16 h at 37°C/5% CO.. The cells were washed with
PBS, pelleted and resuspended in staining solution (annexin-V-fluorescein labeling reagent

and propidium iodide (PI) in Hepes buffer) for 15 min at room temperature. The cells were
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72. .15 Bo Mur phy, G,
Me“s“’é’éﬁﬂg}ﬁ%ﬁpés“ ey ma,&'“épeéq%aﬁgrSAA B. (2002).
ApoptodBl Ghs Qhﬁihrea7ﬁsm 3{?1876&5 Dﬁftﬁlnﬂetedﬁon( 2002 . Pl@@fht from Roche
Cene Ther, 255- K., Di nakarpandi a

(Pensbgg NGigemany, |.No( Q’()’(}@)’ZS) gﬂgm}ncgﬂ%m segded into a %6- well dish at a
concemg%lg) ; %647 f\{/lslé %ﬁﬁ?o étlllg@‘é@[ﬁhaﬁ% 5210%/8; E%Eeg@e_r elﬁ\é were rinsed 3

times vﬁﬂﬁ x1PBE-Hd. 2@[1&6&&&@&&&6@: RPMMﬁéE(Hmedﬁm V\)dls(adﬂéda to each well,
von Lutt| chau & Nel son (2004) . Bi ol
follow@k\y,ﬂoo 1 g5 EIMB-1 @B}]gr thg IuP- I(jﬂ@ ce[}s yereghep mcgpggql for 24 h at

575k TR 4 S0 WLl ot 3Rl SRt i
FAS mABAL-0ST or Rotypalcohirsl, mBB, wiel ddded) amhl,ncﬁbateﬁ Bonéani aild7°C/5% CO,.

B. . (2003 I |, 22
Then thp@lfgﬁ g@ﬁ)cexgnﬁldgeojpg Qeosup@?qs;a%anz Maﬁe g?rr@ y rpmov% r"l‘glg);:ell pellet was

placed Hd1200 @ﬂf“iyg?buffﬁ%&%gded\éﬂgf’the(:ﬁ%acmrl{j?& 130 min and centrifuged.

ncer
AliquotKlof nige p@ematant @0 (1P S4je uste‘alﬂnem ELIS3\ 65th- zﬁm-DNA and anti-histone
Henmerl ein, B., Joharns, U. HaI bfass, J., Bottcher,
antibodies to detgeldhe prgsencrAd £yteplasmyc nEclepromes. 30 (2004) .
IntJ Oncol, 24, 1069-76. lgney, F.H & Kramrer, P.H.
(2002). Nat Rev Cancer, 2, 277-88. Itoh, Y. & Nagase,
Westerhl. BI0£002) . Essays Bi ochem 38, 21-36.

Western blot was used for the detection of MMPs in serum free growth media. The anti-
MMP antibodies used are described above (FACS analysis). Recombinant human MMP
Western blotting standards were purchased from R&D Systems (Minneapolis, USA) and
included; MMP-1 (WBC024), MMP-2 (WBC025), MMP-3 (WBC015), MMP-8 (WBC017),
MMP-12 (WBC019) and MMP-13 (WBC020). Westem blot was also used for the detection
of BCL-2, BAX (see above for mAbs) and B-actin (Acris Hiddenhausen, Germany, No.
ab8227). All proteins were detected using a commercial Western blot analysis kit,

Chemiluminescent Immunodetection System (Invitrogen, Groningen, Netherlands).

Cell-mediated cytotoxicity

Target cells were labeled with Cr! for 1 - 2 h, washed and co-incubated with effector cells at a
constant cell number of 2000 cells per well in 96-V bottom plates. Duplicate measurements of
four step tiu'ations- of effector cells were used in all experiments. Spontaneous and maximum
releases were determined by incubating the target cells alone and by directly counting labeled
cells, respectively. After 4 h of incubation at 37°C in a humidified 5% CO2 atmosphere,
supernatants were harvested, transferred to Lumaplate solid scintillation microplates, dried

over night and counted on a TopCount microplate scintillation counter (Packard, Meriden,
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CLAIMS

1. Use of a fusion construct comprising an amino acid sequence of a tissue
inhibitor of metalloproteinases (TIMP) or a biologically active fragment thereof that inhibits
activé matrix mettaloproteinase, wherein said TIMP or biologically active ﬁ‘agment thereof is
linked to a glycosylphosphatidylinositol (GPI)-anchor, for the preparation of a medicament

for the treatment of a skin Iesion of a subject to prevent or inhibit the formation of a scar.

2. The use of claiml, wherein said TIMP is selected from the group consisting

of TIMP-1, TIMP-2, TIMP-3, or TIMP-4.

3. The use of any one of claims 1-2, wherein said TIMP is human
TIMP-1. |
4. - The use of any one of claims 13, wherein said fusion construct contains one

or more GPI signal sequences to direct GPI-anchoring.

5. The use of any one of claims 1-4, wherein said GPI-anchor is derived from

the lymphocyte function-associated antigen (LFA-3), or a portion thereof.

58



6. The use of any one of claims 1-5, wherein said fusion construct is to be

administered at a concentration of 0.5 to 5 LLg/ml, preferably | pg/ml.

59



7. The use according to any one of claims 1-6, wherein the scar is a hypertrophic scar

or a keloid formation.

8 The use according to any one of claims 1-7, wherein the fusion construct is
7 comprised in a pharmaceutical composition that is to be used together with a detergent, sealant or

carrier substance.
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